/ 


» 


Digitized  by  the  Internet  Archive 

in  2008  with  funding  from 

IVIicrosoft  Corporation 


http://www.archive,org/details/engineeringrecor74newyuoft. 


Engineering  Record 

Building  Record  and  Sanitary  Engineer 


Volume  74 

July -December,  1916 


McGraw  Publishing  Company  Inc.  \^/^ 


239  West  39th  Street 
New  York 


\ 


c 


Index  to  Volume  74 

July-December,  1916 


Aberchaw    Construction    Co.,    vibration   in   factory 

building,  effects  of,  e  337,  a  355 
Abrams,  D.  A.,  wear  of  concrete  in  roads,  a  50 
Abutments  anr  piers  (see  bridges,  abutments  and 

piers) 
Accident  prevention,  is  state  insurance?   1  420 
Accounting  for  the  contractor  (See  Contracts  and 

Contractors,  accounting) 
Aeher,   Capt.    A.    H.:     Chute   carried    by   derrick 

easily  shifted  in  five  minutes,  h  *722 
Acker,  C.  D.:    Forms  of  old  barrels  lower  cost  for 

concrete  footings,  h  *752 
Aeroplane  (see  aviation) 

African  16-ft.  rock  road  cost  $5,500  per  mile,  a  354 
Alaska  mineral  output  increases,  n  435 
Almska,  progress  on  railroads,  n  754 
Ailing,  A.  R. :    Information  wanted  on  turnouts  for 

concrete  roads,  1  688 
Alvord  &  Burdick,  report  on  flood  control  problems 

of  Illinois  River,  a  16 
American    Association    for    the    Advancement    of 
Science,  concrete  road  develops  three  cracks 
in  a  year,  a  87 
American  Association  of  State  Highway  Officials' 

convention  at  St.  Louis,  n  783 
American  Chemical  Society: 
Aeration  suggested  for  disposal  of  sludge,  a  448 
nitrogen  recovery  from  sewage  sludge  commer- 
cially practicable,  e  428,  a  444 
perils  of  filter  service  increased  250  per  cent., 
paper  by  J.   W.   GUma   and   S.  J.   Hauser, 
a  •643 
reaeVation     important     in     self -purification     of 

streams,  a  617 
iludge  dewatering  big  by-product  problem,  e  428, 
a  445 
American  Concrete  Institute: 
February  convention  at  Chicago,  n  eO.^J 
management  improved,  e  607 
American  Highway  Association: 
guessing  at  road  costs,  e  757 
part-time  road  boss,  e  787 
American  Institute  of  Consulting  Engineers,  com- 
mittee recommends  subsurface  pump  house 
for  New  York  City,  e  95 
American  International  Corporation :     Annual  re- 
port, e  728,  753 
American    International    Terminal    Company,    in- 
corporated, n  122 
American  Iron  and  Steel  Institute,  pig-iron  produc- 
tion in  1915,  n  173 
American  Public  Health  Association: 
nomenclature  in  sewerage  and  sewage  disposal, 

e  548 
preparedness  defined  at  annual  meeting,  e  217 
refuse  collection  and  disposal  methods  reviewed. 

a  585 
«anitary  code  for  waterways  formulated,  e  578, 
a  582 

works,  skilled  operation  of  urged,  a  582 
sewage  plants  predominate,  662 
rtrect  cleaning,  no  health  menace  in,  e  549 
water  sterilization,  radical  advances,  n  573 
worms,    mud-dwelling,    suggest     sludge-disposal 
possibilities,  e  578 
American  Railway  Association,  daylight  saving  re- 
ports, n  633 
American  Railway  Engineering  Association: 
committee  assignments,  e  217,  a  223 
nominees  announced,  n  784 
tile  drainage,  how  to  get  best  results,  a  704 
American  Road  Builders'  Association: 
convention,  n  514 
officers  elected,  n  604 
American  Society  for  Testing  Materials: 
annual  convention,  abstracts  of  papers  delivered, 

a  •48,  59 
cement  specifications: 
changes  in,  e  65 
explanation   of .  new    requirements.      By    K.    J. 

Wig.  71 
new,  e  34 
concrete,  quality  in,  e  :i3 
convention  at  Atlantic  City,  28 
elastic  limit: 

new  method  for  determining  proposed,  331 
steel,  e  97 
revised  standards  adopted,  n  423 
specifications,  fir  bridge  timbers,  a  '70 
standard  to  be  printed  year  in  advance,  e  65 
yield  point  in  steel,  significance  of,  e  126 
yield   points  and   proportional   limits  for  steel, 
relation   between,  s   78 


IP* 
11  se 


GENERAL  INDEX 


American  Society  of  Civil  Engineers: 

activated  sludge  process,  committee  appointed,  91 
annual  convention  at  Pittsburgh,  27 
annual  meeting  Jan.  17,  n  725 
automatic  schedule  for  convention,  e  697.  n  724 
change  of  headquarters,  e  1,  27,  e  427 
co-operation  evident  in  decision,  e  3 
necessitate  adding  stories  to  Engineering  So- 
cieties' Building,  *  412 
city  planning  discussed,  e  727 
detailed   information   required    from    candidates, 

e  667,  •673 
George's  opportunity,  1  688 
nominees  for  offices  to  be  presented  at  January 

meeting,  n  574 
Philadelphia  association  adopts  minute  commemo- 
rative of  Dr.  Corthell,  n  121 
President  Herschel's  address,  e  1,  a  9 
San  Francisco  Association  of  Members,  proposed 

meeting  for  young  engineers,  e  187 
standardization   of  structural   details   proposed, 
e  249 
American  Society  of  Mechanical  Engineers: 
journal  contains  human  interest,  e  337 
Dr.  D.  S.  Jacobus,  retiring  president,  says  teach 

students  fundamental  principles,  a  739 
opinion  of  members  on  publication,  e  698 
American  Society  for  Municipal  Improvements: 
annual  meeting: 

disgrace  to  engineering  profession,  e  489 
mismanagement  of  sewage  treatment  session, 

e  517 
program  too  crowded,  e  398,  e  428,  e  488 
tumult    reigns    as    paving    specifications    are 
adopted,  513 
convention  in  Richmond,  n  784 
ideal  of  the  organization,  e  217 
progress   being   made   in    adoption    of   standard 

units  for  reporting  municipal  work,  e  547 
standard  forms  prepared  for  traffic-count  data, 

a  *621 
standard  traffic  forms  unsuitable.     By  Daniel  B. 

Goodsell,  *748 
standard  unit  for  municinal  work   recommended 
by  A.  Prescott  Solwell,  e  3 
American  Waterworks  Association : 
Illinois  and  Iowa  sections: 
meeting,  n  275,  n  455,  n  513 
public  utility  commissions  should  regulate,  not 
operate,  corporations.     By  Leonard  Metcalf, 
588 
Minnesota  branch  organized,  n  754 
results  of  questionnaire  on   underground   water 

hydrant,  e  1 
use  of  waterworks  land,  e  33 
Arches : 

concrete  has  masonry  facing,  *327 

concrete  rib  supported  while  section  is  cut  out. 

•225 
concrete  support  roof  of  Chicago  Hebrew  Insti- 
tute, ♦257 
forms  knocked  down  by  cutting  wires  that  hold 

T-posts,  212 
Queens   Boulevard   extension   of   New   York   ele- 
vated railway,  *254 
three-hinged  and  curved  cantilever  trusses,  Chi- 
cago municipal  pier,  *140 
Arizona,  plant  roadway  across  desert  sands,  *\Z\ 
Arizona  Highway  Commission,  roads  take  oil  better 

when  surface  is  wet.  a  584 
Armour  &  Co.,  activated-sludtfe  process  adapted  to 

treatment  of  stock-yards  wastes,  137 
Army  reorganization  and  the   Army  Officers'   Re- 
serve, e  35 
Arrowrock  dam,  regulation  of  water,  a  409 
Asbestos  sheathing  protects  steel  bridge,  *656 
Asphalt  industry  prospered  in  1915,  n  224 
Associated  Business  Papers,  Future  of  the  Tech- 
nical  and   Trade   Press,   by   James    H.    Mc- 
Graw,  554 
Associated  Engineering  Societies  of  Seattle  formed, 

n  784 
Association  of  Creosoting  Companies  of  the  Pacific 
Coast,  perforating  ties  before  creosoting  in- 
creases penetration,  n  332 
Athens,  Ga. :   Reservoir  capacity  increased  and  cost 
of  dam  decreased  by  hydraulic  sluicing,  *712 
Atchison,  Topeka  &  Santa  Fe  Railway,  pounding 
prevented  in  100-ft.  turntable,  *390 

*,  illiiHlrated:  I.  letters:  e.  erlltnrlnls;  h.  hints:   n,  notes. 


Atlanta,  Ga.: 

passenger  terminals  may  be  replaced  with  one, 

*746 
inlaid  tile  used  in  arch,  *799 
Atlanta,  Birmingham  &  Atlantic  Railroad: 
tentative  valuations,  n  575,  e  579,  a  598 
protest  against  tentative  valuation  reports,  e  72b. 
a  736 
Atlas  Portland  Cement  Company,  ultra-violet  ra> 

purities  water  at  cement  plant,  *200 
Australia: 
corrosion  of  steel  pipe  12  years  old,  e  488,  a  5ui 
water  commission  formed,  n  214 
Automobiles: 

averages   700   miles   a    month   in    Boston   water 

department,  n  402 
extra  outside  rims  help,  h  *721 
fees  in  1915,  n  176 
increased  road  construction  caused  by  extendeii 

use,  n  392 
maintenance  cost  lowered,  n  765 
mileage  as  basis  for  depreciation.     By  Asa   E 

Phillips,  *733 
operate  for  less  than  5  cents  a  mile,  n  597 
prohibition  in  Bermuda  to  be  modified,  n  266 
speed  suppressors  in  roads  needed,  1  600 
Aviation,  photographs  from  aeroplanes  for  recon 
nai.'ssanoe,  n  586 

B 

Baguio   Railway:     Estimated   and   actual   cost   of. 

1  539 
Baird,  Howard  C:    Eccentric  loading  on  columns. 

1  *510 
Baldwin   Locomotive  Works:     Construction   record 

claimed  for  concrete  factory,  *162 
Baltimore  &  Ohio  Railroad: 

grade  crossings,  clear  view  of  right-of-way,  e  24T 
lumber  in  condemned  cars  resawed,  n  378 
pneumatic  placing  saves  space  in  concreting  re 
taining  wall.    By  D.  S.  Studdiford,  h  181 
Barber  Asphalt  Paving  Company  establishes   fel 

lowship  for  asphaltic  research,  n  454 
Barbour,  F.  A. :   Leakage  from  pipe  joints  warranti- 

investigation,  a  385 
Barnes,  Alfred  A.:    Hydraulic  flow  reviewed,  cor 

rection,  1  420 
Bars  (see  concrete,  reinforcing) 
Bartow,   Edward:     Electrolytic   sewage  treatment 

little  better  than  lime  alone,  e  577,  *596 
Bay  State  Street  Railway:   Original  cost  estimates, 
accuracy  doubted  by  commission,  e  338,  a  342 
Bayonne,  N.  J.,  recommend.<!  $7,000,000  water  ter- 

minal,  n  633 
Beams: 

deflections  obtained  by  means  of  level  bar,  a  *222 
deflection  of  arbitration  bar  measured.    By  H.  I. 

Morse,  a  *50 
gypsum  reinforced  for  roof  decks  cast  at  site  and 

hoisted  to  place.    By  Wharton  Clay,  *77fi 
repaired  in  concrete  building,  *538 
timber  trusses  substituted  for,  in   Seattle  shed. 

*626 
straighten    out    under    own    weight    when    hnnif 

over  fire,  h  *362 
tests  and  common  theories,  e  l.')9 
test  webs  of  I-beams,  a  179 
Bear  Lake,  Idaho: 

construction  camp  houses,  h  *120 
pumping  station,  *68 
Bell,  C.  F.:   How  can  drawings  be  protected  against 

dampness?  1  570 
Belmont,  N.  C:    Bridges  destroyed  over  Catawba 

River,  *152 
Bennett,  Charles  J.: 

joints  in  concrete  roads  laid  late  in  season,  1  539 
uniformity   possible   in    motor-t.ruc!»   legislation? 
1  809 
Bennett,   Ralph:     More   proof   of   need   for   super- 
vision of  dams,  *357 
Berkeley,  Cal.,  campanile  completed,  *627 
Bessemer  &  Lake  Erie  Railroad: 
blacksmith  shop  ventilated  by  blower  system,  '318 
grade  reduction  near  Culmerville,  Pa.,  *14 
Beyer,   Walter    F.:     Economical   precast   stairway 

design,  Panama  Canal  lighthouse.  •1.39 
Bigelow,  Edward  M.:  Obituary,  756 
Bilger,  H.  E.: 

harrowing  highly  important  in  gravel  roads,  a  79 
recommends  extra  right-of-way  at  sharp  curves, 
a  77 
Binckley,  George  S. :    Topping  trees  with  dvnamite, 
1  479 


July-December,  1916 


ENGINEERING    RECORD    INDEX   TO    VOLUME   74 


lii 


Binks,   N.    T. :     Plumbers   or   sanitary    engineers? 

1  270 
Black,  W.  M.: 
examinations  for  corps  of  engineers  not  severe. 

1  210 
how  engineers  can  best  serve  in  the  Mexico  emer- 
gency, 1  55 
Blanchard,   Prof.  A.   H.:     Motor   truck   legislation 

problem,  742 
Blasting  (see  explosives) 
Blocks,  wood  (see  timber) 
Blood,  Henry:    Derrick  breaks  and  drops  section 

of  boiler  stack,  *507 
Blueprinting  paper  rejuvenated  with  peroxide.    By 

E.  L.  Longshore,  1  359 
Blume,    O.:     New    harbor    basin    at    Copenhagen 
formed  by  long  caissons  floated  to  place,  *207 
Bogue,  Virg^il,  obituary,  *516 
Bohemia  dam  fails,  n  393 
Boise  &  Arrowrock  Railroad  for  sale,  n  334 
Bond  issues,  advice  on  handling  campaign,  e  547 
Books  Reviewed: 

American  Roads.    Author,  James  T.  Tucker,  87 

American  Sewerage  Practice,  Vol.  Ill — Sewage 

Disposal.      Authors,    Leonard    Metcalf   and 

Harrison  P.  Eddy,  778 

Bridge  Engineering.     Author,  J.  A.  L.  Waddell. 

417 
Cambria    Steel    Handbook.      Author,    George    E. 

Thackray,  269 
Centrifugal     Pumps     and      Suction      Dredgers. 

Author,  E.  W.  Sargeant,  568 
Construction  of  Roads  and  Pavements.    Author, 

T.  R.  Agg,  418 
Earth    Crushers,    Retaining    Walls    and    Bins. 

Author,  William  Chain,  88 
Final   Report  on   Construction  of  Los  Angeles 

Aqueduct,  629 
Highway  Engineers'  Handbook.    Authors,  Wilson 

G.  Harger  and  Edmund  A.  Bonney,  300 
Hydraulics.     Author,  R.  L.  Daugherty,  116 
Laboratory  Manual  of  Bituminous  Materials  for 
Highway   Use.     Author,   Prevost   Hubbard, 
778 
Masonry  Jobs  Designed.    Authors,  Dr.  Chas.  E. 

Morrison  and  Orin  L.  Brodie,  88 
Mechanical  Engineer's  Handbook.    Editor,  Lionel 

S.  Marks,  209 
Municipal    Engineering    Practice.      Author,    A. 

Prescott  Folwell,  777 
Passenger  Terminals  and  Trains.    Author,  John 

A.  Droege,  778 
Planning  of  the  Modem  City.    Author,  Nelson  P. 

Lewis,  478 
Practical  Cost-Keeping  for  Contractors.    Author, 

Frank  R.  Walker,  629 
Practical  Design  of  Steel-Framed  Sheds.  Author, 

Albert  S.  Spencer,  268 
Principles  of   Depreciation.     Author,   Earle   A. 

Saliers,  88 
Stability  of  Arches.    Author,  Ernest  H.  Sprague, 

478 
Stresses  in  Structures.    Author,  A.  H.  Heller,  568 
Structural   Timber  Handbook  on   Pacific   Coast 

Woods.     Author,  O.  P.  M.  Goss,  268 
Theory  and  Practice  of  Modern  Framed  Struc- 
tures.   Authors,  J.  B.  Johnson,  C.  W.  Bryan, 
and  F.  E.  Tumeaure,  209 
Text-Book    of    Practical    Hydraulics.      Author, 

James  Park,  629 
Transportation     Rates    and     Their     Regulation. 

Author,  Harry  Gunnison  Brown,  568 
Value  for  Rate  Making.     Author,  Henry  Floy, 

116 
Waterworks   Handbook.     Authors,  A.   D.   Flinn, 
R.  S.  Weston,  and  C.  L.  Bogert,  300 
Boston  Elevated  Railway:    Hearing  on  revenue  re- 
quirements, e  637 
Boston,  Mass.  I 
columns  in  theater  avoided  by  106-ft.  truss,  *287 
fire-service  plans  proposed,  a  438 
Roxbury  school  building  failure  caused  by.  faulty 

brick  piers,  a  *294 
"South  Station  Under"  has  ample  traffic  facili- 
ties.    By  William  W.  Lewis,  *800 
water  gates  easily  located,  n  404 
Boston  Society  of  Civil  Engineers:     River  meas- 
urements most  reliable  basis  for  water  power 
predictions,  a  103 
Bowman,  Croft  &  Company:    Investments  for  engi- 
neers, 1  23 
Bowser,  J.  T.: 
gage  measures  rail  wear  on  sharp  curves,  *555 
Queen  &  Crescent  improves  drainage  of  roadbed, 
•625 
Bragg,  J.  G. :    Large  columns  of  carbon  and  alloy 

steel  fail,  *19 
Branne,  J.  S. :    Eccentric  loading  on  columns,  1  419 
Breed,  H.  Eltinge :   Reply  to  criticism  of  New  York 

roads,  654 
Brick  and  tile  production  in  1915,  1  210 
Bridges: 
abandon   construction   due  to  high  cost  of  steel, 
n  308  ' 


Bridges  (continued) 

accidents.    Bascule  survives  blow  from  steamer. 

*229 
Allegheny  hearing  postponed,  n  303 
approaches,  concrete,  light,  prevent  bumps,  n  505 
aixih: 

designed  to  eliminate  rim  in  oil  reservoirs.  By 
Henry  B.  Post,  ■'353 

Luten  reinforcement  patent  invalid,  n  366 

masonry  facing  on  reinforced-concrete,  *327 

Thacher  patent  declared  invalid,  n  423 

theory  and  tests  presented  for  design  of  sand 
boxes  to  lower  centers.     By  Frank  P.  Mc- 
Kibben,  *530 
asbestos  sheathing  protects,  *656 
Asheville,  N.  C,  holds  despite  high  water,  *167 
asphalt  covering  for  trestles,  n  585 
barrel  pontoon  cost  $75,  *741 
bascule,  at  Port  Arthur,  Tex.,  repaired,  *719 
bascule: 

highway  in  California,  *647 

survives  blow  from  steamer,  *229 
Brooklyn-Brighton  opened,  n  454 
cast-iron  rocker  shoes,  1  *750 
column  tests,  *19 
concrete : 

arch  structure  at  Calgary,  Canada.  By  John 
F.  Greene,  *205 

Bensalem  Avenue  bridge  design.  By  Jonathan 
Jones,  *504 

Cleveland,  90th  St.,  design,  *190 
plant    required    to    complete    4000-ft.    railroad 
bridge  is  small,  e  337,  *340 

replaces  old  iron   bridge  at  Memphis,  Tenn. 
By  J.  H.  Weatherford,  *464 
construction : 

aggregate  handled  by  four-wheeled  scraper, 
h  *622 

arch  span  assembled  in  horizontal  position  and 
raised  by  tackle,  *580 

beams  straightened  under  own  weight  when 
hung  over  fire,  h  *362 

caissons  launched  from  submerging  pontoon. 
By  A.  Frederickson,  h  *150 

cheap  devices  eliminate  costly  centering,  *52 

concrete  arch  forms  hung  from  girders,  h  *720 

Detroit-Superior,  Cleveland,  material  distrib- 
uted by  motor  trucks,  *347 

economy  effected  by  special  plant  layout  on 
Brooklyn-Brighton  viaduct,  *11 

interstate  bridge,  Portland,  Ore.,  substructure 
completed,  *36 

Lawrence,  Mass.,  built  from  four  separate  mix- 
ing plants.    By  E.  K.  Cortright,  *415 

leads  bolted  to  floor  to  drive  falsework.  By 
T.  V.  Games,  h  212 

methods  to  float  and  hoist  center  span  of 
Quebec,  *372 

motor  trucks  distribute  materials,  *347 

New  London,  timber-incased  concrete  caisson 
to  be  sunk,  *737 

new  members  and  larger  pins  placed  in  draw- 
span,  *675 

Paducah  &  Illinois,  derrick  on  barge  with  dis- 
tributing tower,  h  *58 

Quebec  central  span  to  be  placed,  *273 

San  Francisco-Oakland  proposed,  29 

Thames  River  at  New  London,  mixer  boat,  h 
*752 

viaduct  170  ft.  high  erected  without  falsework, 
*618 
cut  to  allow  dredge  to  pass,  n  605,  n  664 
deck  trusses  changed  for  100-ft.  girders  between 

trains,  h  512 
design : 

approaches  of  Bloor  Street  Viaduct  of  con- 
crete-covered steel  frames.  By  W.  F.  B. 
Rubidge,  *714 

arch  centers  lowered.  By  Frank  P.  McKibben, 
*580 

arch  recommended  for  Galveston  causeway,  n 
753 

Bensalem  Avenue,  Philadelphia,  governed  by 
architectural  requirements.  By  Jonathan 
Jones,  *504 

cantilever  beams  of  arch  form,  Hopper  Street 
viaduct,  Cincinnati.  By  Edgar  K.  Ruth, 
*381 

cast-iron  rocker  shoes  successful,  1  688 

Cleveland,  90th  Street,  e  217 

Cleveland,  steel  spans  and  concrete  arches 
combined,  *190 

compression  members  inadequate.  By  E.  F. 
Kelley,  1  508 

construction  girder  and  temporary  columns  for 
grade  crossing,  *680 

displacement  theory  apnlied  to  analysis  of  sus- 
pension.    By  C.  S.  Whitney,  *234 

domed  arch  construction,  New  York  City  ele- 
vated railway,  *254 

fire  menace  in  wooden  floors,  e  487 

girders  act  as  railing,  *707 

gusset  plates,  diagram  facilities  detailing,  *806 

historical  mission  style  emphasized.  By  John 
F.  Greene,  *205 

•,  tUustrated:  1.  tetters;  e.  triiiorlals;  h,  hints:  n,  notes. 


Bridges,  design  (continued) 

influence  lines  as  deflection  diagrams.     By  D. 

B.  Steinman,  e  637,  *648 
inlaid  tile  in  arch  span  of  Park  bridge,  *799 
Quebec  bridge  discussed,  •432 
safe,  depends  on  validity  of  assumptions  under- 
lying theoretical  analysis,  a  506 
sand  boxes  to  lower  arch  centers,  1  630,  1  779 
steel  struts  designed  to  eliminate  falsework  in 

erection,    *618 
stress  distributed  unequally  to  rivets  of  a  joint, 

a  651 
unsyrametrical    sections,    properties    of,    com- 
puted, *682 
timber    trusses    substituted    for    I-beams    in 

Seattle  sheds,  *626 
destruction  difficult.    By  Albert  M.  Wolf,  1  269 
Detroit-Superior,   concrete    arch    rib    supported 

while  section  is  cut,  ^225 
expenditure   by   U.   S.   Ofiice  of   Public   Roads, 

1915,  a  466 
failure: 

Cabin  Creek,  W.  Va.,  n  •244 

Carolina  and  Virginia,  121 

Catawba  River,  N.  C,  ^152 

Cleveland,  O.,  n  454,  •483 

columns  of  poor  concrete  cause,  e  577,  '597 

Decatur,  Ind.    By  R.  L.  Longshore,  1  '240 

falsework  of  steel  truss  undermined  by  Sno- 

gualmie  River,  n  633 
quality    of   concrete   and   engineering   super- 
vision, 1  688 
Quebec : 

analysis  of,  *363 

casting  of  rocker-joint  bearing  responsible 

for,  *370 
cause  of,  e  368,  e  517 
cause  of  initial  failure,  '432 
discussed  and  success  of  rebuilding  assured, 

e  338 
cause  of.    By  W.  K.  Palmer,  1  480 
evidence  complete,  e  429 
falls  while  being  hoisted,  *363 
reinforced-concrete  at  Moscow,  N.  Y.,  1  22 
St.  Charles,  Mo.,  wrecked  by  fire,  n  453,  •477 
Tucson,  Ariz.,  *122 

wind  nearly  wrecks  highway  bridge  over  Kan- 
kakee River,  a  *344 
falsework  lashed  together  with  vines.     By  J.  W. 

Swaren,  *16 
fire  menace  in  wooden  floors,  e  487 
foundations.      Concrete    piles    support   concrete 
superstructure    of    Hopper    Street   viaduct. 
Cincinnati.    By  Edgar  K.  Ruth,  ^381 
manual  for  highway  ofBcials,  e  789 
Metropolis.     Special  details  in   erection   reduce 

secondary  stresses,  e  757,  ^774 
New  Orleans,  applications  considered,  n  334 
piers,  brick  and  hydrated  lime,  1  539 
Quebec,  placed,  Sept.  11,  n  333 
replaced  by  girders  on  pile  piers  in  13  days,  '110 
San  Francisco-Oakland  plans  discussed,  n  276, 

n  409 
Scherzer  rolling-lift  carries  railway  and  highway 

traffic,  n  170 
semi-floating  highway  in  California,  ^172 
short-span  standard  adopted  in  Utah,  a  176 
specifications,  Illinois  discussed,  a  687 
St.  Louis  Municipal  nears  completion,  n  *456 
substructure  of  steel  caissons,  ^647 
suspension,     displacement     theory     applied     to 

analysis.    By  C.  S.  Whitney,  *234 
timber  mast  in  repairing  bascule  structure,  '719 
timber   trusses    substituted   for   30-in.   I-beama, 

•626 
timber  used  exclusively  on  Wolf  Creek  pass  in 

Colorado,  *378 
trestles,  wood  replaced  by  concrete.    By  John  S. 

Ely,  *329 
trusses  changed  for  g:irders  without  falsework. 

By  C.  L.  Ketcham,  h  *422 
truss,  metal  corroded.     By  J.  H.  Weatherford, 

•464 
viaduct,  columns  of  New  York  structure  raised, 

•553 
wrecking  concrete  difficult.     By  J.  H.  Weather- 
ford, *132 
British  Board  of  Trade :    Reg^ilation  of  trade,  e  66 
Broadhurst,  Wm.  G. :   How  not  to  use  oxyacetylene 

torch,  h  149 
Brooklyn,  N.  Y.: 
elevated  railway  structures,  special  details  used 

in  design,  *82 
granite  block  pavement  replaces  wood  block,  •61 
paving  economy  in  labor,  e  65 
Brooklyn-Brighton  Viaduct: 
economy  in  erection  increased,  *11 
unit  stresses,  correction,  n  107 
Brooklyn  Rapid  Transit  Company:     Vitrified  duct 
line  moved  with  screw  jacks.     By  W.  M. 
Stieve,  h  *632 
Brown,  Ralph  P.:    Device  checks  subgrade  on  con- 
crete road  construction,  h  *542 
Buffalo,  N.  Y. :    Court  construes  pumping  as  stop- 
ping leaks,  713 
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Buffum,  F.  D.:    Foremen  keep  time  and  deductions 

on  small  scattered  jobs,  h  *302 
Buildings: 

Chicago  municipal  pier,  *140 
concrete : 

Armour  Grftin  Co.  elevator  at  Chicago,  *567 

Chinese  build  without  mechanical  equipment. 
By  E.  Park,  •bbl 

falls  ten  feet  without  breaking,  a  384 

flooded  to  save  floors,  n  116 

forms  for  ventilating  ducts  collapsed  by  pull- 
ing cord,  h  *722 

Srarage  has  cantilever  floors,  *803 

poured  from  roof  to  make  repairs,  h  *57 

|6T,000  less  than  steel,  *766 

temporary  studs  aid  in  spacing  steel  for  circu- 
lar reservoir.    By  D.  H.  Mathias,  h  *781 

undamaged  by  fall,  n  •275 
construction: 

by-product  coke  ovens  on  Jersey  meadows,  *703 

canopies  of  precast  units  at  Denver  station, 
•447 

Chicago  field  museum,  *250 

chute  made  cheaply  of  2  x  4s  and  sheet  iron, 
h  ^782 

concrete  blocks  built  by  home-made  traveler, 
h  •811 

concrete  garage  has  cantilever  floors,  •803 

concrete  placed  by  chute  carried  on  "bicycle" 
arrangement,  h  ^422 

conser%'ation  of  materials  necessary.  By  Virgil 
G.  Marani,  e  727,  ^745 

conveyor  system  used  on  Chicago  &  North 
Western  grain  elevator,  •567 

gypsum  T-beams  cast  at  site  and  hoisted  to 
place.    By  Wharton  Clay,  •776 

ramps  oh  both  sides  of  dumping  platform  save 
time,  h  *691 

record  claimed  for  Philadelphia  factory,  •162 

record  established  on  Detroit  Ford  plant,  ^430 

roof  trusses  coated  with  cement  mortar  by 
using  shallow  form.  By  R.  C.  Hardman. 
h  632 

cottonseed  storage,  special  tile,  ^54 
design: 

cantilevers  carry  Pittsburgh  building  columns 
above  tunnel,  •322 

columns : 
and  trusses  support  added  stories  in  Engi- 
neering Societies  Building,  *412 
avoided  by  use  of  106-ft.  truss,  e  277,  ^287 
eccentric    loading   discussed,    formulas    and 
table.    By  R.  Fleming,  e  277,  ^296 
eccentric  loading,  1  419,  1  •SIO 
hollow    and    roof    ducts    ventilate    concrete 

structure,  *658 
hollow  reinforced-concrete  for   Ford   plant. 
•620 

concrete  car  bam  in  Vancouver  has  steel  col- 
umns, ^584 

footings  rest  on  concrete  and  sand  piles,  1  *690 

maximum  daylight  and  transportation  facili- 
ties, ^804 

reinforced-gypsum  roof  decks  modern  develop- 
ment.   By  Virgil  G.  Marani,  e  727,  *745 

roof  supported  by  200-ft.  arches  without  tie 
rods,  ^442 

roof  of  Chicago  Institute  supported  by  long- 
span  concrete  arch,  ^257 

ship  shed  contains  special  trusses  for  vertical 
and  horizontal  crane  loading,  *550 

slab-and-beam  floor  without  shear  stirrups.  Bv 
J.  H.  Byrd,  •324,  1  *809 

special  trusses  in  walls  of  Sun  shipbuilding 
plant,  ^734 

steel  girders  and  concrete  struts  for  founda- 
tions of  Philadelphia  building,  ^259 
failure : 

Boston  structure  under  repair  collapses,  n  573 

laxity  of  enforcing  building  code,  e  277 

Roxbury  School  apparently  caused  by  faulty 
brick  piers,  a  ^294 
•    Toledo,  Ohio,  n  393 
floor: 

slab-and-beam  without  shear  stirrups.  Bv 
J.  H.  Byrd,  ^324  * 

slabs  cured  under  freezing  conditions  tested, 

•78 
longest  span  used  in  Chicago  hospital.     By  J. 
Norman  Jensen,  *233 

waterproofed  in  concrete  building,  Troy,  N.  Y., 

'   form  supports  correctly  designed  with  new  tables, 

686 
foundation : 

columns  of  Pittsburgh  building  carried  above 

tunnel,   ^322 
mixers  mounted  on  street  wall   to   speed  up 

work,  h  •eOl 
motor  trucks  used  in  excavation  of  basement 

for  Pennsylvania  Hotel  in  New  York  City, 

•267 
piles  cut  by  portable  motor-driven  saw,  h  •STl 
secrtonal  forms  used,  h  *182 
Springfield  coliseum  design,  *442 


Buildings,  foundation    (continued) 

steel  girders  and  concrete  siruts  for  Philadel- 
phia building,  *259 
walls,  brick,  replaced  with  concrete  piers.    By 
H.  L.  Drake,  h  241 
legislation : 
bill  reported  to  House  of  Representatives,  n  122 
New  York  restriction  law  passed,  e  125,  153, 
e  158,  *166 
move  1000-ton  32  miles,  n  ^303 
move  2600-ton,  n  482 
move  800-ton  residence,  *136 
Panama    Exposition    structure    salvage    readily 

marketed,  *764 
piershed   arid   warehouse   proposed   at   Camden, 

N.  J.,  *772 
roof  trusses;  diagram  facilitates  detailing  of  gus- 
set plates,  *806 
repair : 

beams  and  columns  and  cracked  floors,  *538 
damage  caused  by  earthquakes,  e  157 
elevated  derrick  removes  cracked  columns,  h 

•241 
walls,  brick,  replaced  with  concrete  piers.    By 
H.  L.  Drake,  h  241 
safety  belts  used  in  wrecking  steel  dome,  ♦742 
slab  in  Chicago  hospital,  1  780 
"South  Station  Under,"  Boston  rapid-transit  sys- 
tem.    By  William  W.  Lewis,  *800 
specifications,    structural-steel    work,    proposed. 

By  R.  Fleming,  e  698,  708 
steel  sheds,  temporary,  to  protect  oven  construc- 
tion on  Jersey  meadows,  *703 
ventilation  of  railway  blacksmith  shop,  *318 
vibration,  effects  of,  a  355,  e  337 
Bureau  of  Labor  Statistics:     Workmen's  compen- 
,  sation  laws  upheld,  e  158 

Bureau  of  Railway  Economics:    Railway  rates  and 
'  wages,  here  and  abroad,  e  669 

;  Bushnell,  H.  B.: 

belts  for  floating  concrete  should  be  waterproof, 
j  1  599 

'      belts  used  successfully  in  floating  concrete  roads, 

e  457,  h  *481 
j  Butcher,   W.   L.:     Inconsistencies  shown    in  water 

and  sewer  laws,  284 
I  Butts,  W.  M. :    Estimated  and  actual  cost  of  Baguio 
Railway,  1  539 
handling  Filipino  labor  one  of  problems  in  con- 
struction of  Baguio  Railroad,  *351 
Byers  Company,  A.  M. :    Etching  test  to  determine 

steel  in  wrought-iron  pipe,  110 
Byrd,  J.   H.:      Slab-and-beam   floor  without   shear 
stirrups,  *324,  1  *809 


Cable,  tension  easily  found,  h  25 

Carpenter,   C.    L.:     Latin-American   opportunities, 

Caissons  rivaled  by  timber  crib  sunk  in  34  days,  *98 
Calgary,  Canada:     Bridge  designed  as  adornment 

to  its  location.     By  John  F.  Greene,  *205 
California : 
highway  bond,  $15,000,000,  carried,  n  633 
Highway  Commission: 

accounts  for  $18,000,000,  e  518,  a  536 

appropriations,  e  757 

asphaltic   road   oils   heated   quickly   in   retort, 

•297 
oil  18  miles  in  24  days,  n  256 
road-maintenance  stations,  *299 
sand  dredged  from  river  for  highway,  *265 
superelevation  determined  for  highway  curves, 
•293 
Imperial  valley  canal  system  improvement  dis- 
cussed, n  *603 
irrigation : 

dam  across  Colorado  River  built  in   7   days, 

n  215 
Kings  River  dam  proposed,  n  214 
Los  Angeles  County  bridge,  semi-floating,  *172 
Ripon  siphonic  spillway  construction,  *743 

appropriations,  e  757 
Sacramento  County,  bascule  bridge  for  highway 

service,  *647 
Santa  Cruz,  special  mechanical  devices  needed 
at  small  wharves.     By  J.  W.  Swaren,  *176 
shore  protection,  barbed  wire  helps  build  river 

embankments,  *707 
state  highways  nearing  completion,  n  201 
Tulare  County  irrigation  system,  132 
Calvert,  T.  E.:    Obituary,  786 
Camden,  N.  J.:   Combination  of  piershed  and  ware- 
house proposed,  *772 
Cameron,  A.:    Durability  of  concrete  roads,  e  678, 

1  600 
Cameron   septic   patents   expire.      By   George   W. 

Fuller,  436 
Campbell,  H.  Colin :    Camera's  use  on  engineering 

work  worth  learning,  e  668,  *670 
Camps,  construction  at  Bear  Lake,  Idaho,  h  *120 
Canacao,  P.  I.:    Falsework  complicates  setting  of 
pins  for  large  wireless  tower,  *84 

*,  illustrated:  1,  letters;  e,  editorials;  h.  hints;  n,  notes. 


Canadian   Society   of   Engineers  protests  against 
employment  of  American   engineer,  e   369, 
472,  a  380,  1  570 
Canals: 

irrigation  (see  irrigation) 
waterways  (see  waterways) 
Canfield,  Edward,  obituary,  276 
Cannon,  Sylvester  Q.:   Paving  petitions — the  right 

kind,  1  630 
Carmichael,  J.  T. :    Justice  to  the  contractor,  1  509 
Carpenter,  H.  S.: 
heavy  smithing  job  done  in  open  on  bent  crusher 

spindle,  h  *511 
permanently  straighten  drill  rod,  h  692 
winding  cables  on  drive  wheel  converts  tractor 
into  hoist,  h   391 
Carrara,  Nevada:     Cableway  railroad  affords  ac- 
cess to  quarry,  *355 
Carter,   Prank   H.:     Selecting  economical   type  of 
riveted  joint  for  steel  pipes  and  standpipes, 
*467 
Carter,  Zenas  W. :    Accept  bids  nearest  average, 

not  lowest,  1  240 
Cedar   Rapids,  Iowa:     Concrete  pavement  has   in- 
verted crown.     By  S.  W.  Greene,  1  ^56 
Cement : 

Chicago  show,  Feb.  7,  n  455 

companies  charged  with  forming  trust,  n  633 

gun  makes  monolithic  reservoir  without  forms. 

h  *512 
handled  safely  and  cheaply  on  plank  racks.     By 

Harlan  H.  Edwards,  h  *421 
lime  and  cement.     By  R.  M.  Creamer,  1  508 
mortar,    prepared,    cure    for    carelessness.      By 

Norman   G.   Hough,  1   508 
new  specifications,  e  34 
production  decreases  in  1915,  n  140 
specification  adopted  by  testing  society,  n  423 
specifications,  new.     By  R.  J.  Wig,  71 
strength  increased  by  addition  of  hydrated-lime, 

n  165 
tests  by  Vermilion  County,  111.,  678 
Central  Railroad  of  New  Jersey: 
low  jetties  for  shore  protection,  *18 
valuation,  no  small  task.     By  C.  W.  Stark,  '168 
Chadman,  C.   M.:    Strength  essential  in  concrete 

aggregate,  a  49 
Champaign,   111.:     Brick  pavement   relaid   on    wet 

concrete  cushion,  676 
Charleston,  S.  C. :   Quick  repair  of  dam  saves  water 

supply,  151 
Charlotte,  N.  C. :   Portable  plant  makes  bituminous- 
pavement  patches,  *555 
Chase,  Frank  D. :    Licensing  law  for  engineers  and 

architects  needs  revision,  1  180 
Chattanooga  &  Tennessee  River  Power  Co.:    Mod- 
ern turbines  used  to  complete  hydroelectric 
•    installation,  *377 
Chemists  suggest  quarters  in  Engineering  Societies 

Building,  e  427 
Chesapeake  &  Ohio  Railway: 

bridge  damaged  in  West  Virginia  flood,  256 
•  bridge  failures  on  Cabin  Creek,  W.  Va.,  n  *244 
Chicago: 
Association  of  Commerce: 
prizes  for  engineers,  e  427,  n  424,  n  814 
university  professor's  opinion  on  unit  stresses 
in  concrete  structures,  a  687 
building  repaired  by  putting  concrete  mixer  on 

roof,  h  *57 
car  companies  want  less  crown  in  pavements, 

a  172 
Cement  Show  to  be  held  Feb.  7,  n  455 
community  activated-sludge  plant  for  stockyards, 

n  784 
electrification  of  Illinois  Central   suburban   ser- 
vice, n  783 
engineering  employees   ask  increase   in   salary, 

e  699,  n  723 
Field  museum,  sand  sluiced  around  columns,  •250 
Hebrew    Institute   roof   supported   by   long  span 

concrete  arch,  *257 
lumber  to  use  on  different  work  defined,  a  85 
municipal  pier  recreation  building,  *140 
newspapers  protest  against  franchise  devised  by 

engineers,  e  728 
paving  methods  can  be  improved,  e  697,  a  702 
Pennsylvania  freight  terminal,  *594 
public-utility  galleries  opened,  n  724 
Sanitary  District,  Chamber  of  Commerce,  to  as- 
sist in  solving  sewage  problem,  n  664 
sanitary  district: 

activated-sludge  plant  to  be  built,  n  695 

two  million  dollar  additions  to  Lockport  plant, 

n  725 
using  too  much  water,  n  754 
sewage  treatment  plants  for  lake  cities,  a  656 
skin-friction  data  on  shaft  sinking,  108 
stock-yards  wastes  treated   by  activated-sludge 

process,  137 
studying  effects  of  zoning  system,  n  804 
track  elevation  on  Chicago,  Milwaukee  &  St.  Paul 

•75 
traction  plan,  e  767,  ^770 
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traction  program,  how  financed,  a  793 
transit   recommendations    for    $260,000,000   pro- 
gram, n  V23 
Union  Station  plans  made  public,  *558 
zoning  under  consideration,  e  727 
Chicago  &  North  Western  Railway:  Concrete  grain 

elevator  constructed  at  Chicago,  *567 
Chicago,  Burlington  &  Quincy  Kailroad:  Metropolis 
bridge,  special  details  in  erection  reduce  sec- 
ondaiy  stresses,  e  7  5/,  *7v4 
Chicago,  MilwauKee  &  St.  Paul  Railway: 
,       concrete  train  handles  gravel  from  hopper  cars 
on  belt  conveyors.     By  W.  A.  Kellner,  h  •421 
construccion  work   program   shown   graphicallv. 

h  '89 
electrification  of  Rocky  Mountain  division,  *41 
track  elevation  in  Chicago,  *75 
Chicago,  Rock  Island  &  Pacific  Railway: 
conciete  cribbing  found  effective,  *357 
valuation    of    Chicago    terminal    zone    presents 
many  special  pioblems:      By  C.   W.   Stark, 
e  397,  '410 
Chief  Consolidated  Mining  Co. :  New  record  in  mine- 
shaft  work,  613 
Childs,  O.  W. :    Time  to  abolish  "yardage,"  1  540 
Chillicothe,  Mo.:    Mechanical  filters,  operation  im- 
proved by  special  devices.   By  E.  E.  Harper, 
*320 
Chimneys,  brick,  strengthened  by  reinforced  con- 
crete.    By  Ernest  McCullough,  *173 
China: 
men  cheaper  than  machines  on  railway  construc- 
tion.    By  E.  Park,  '525 
reinforced-concrete     warehouses     built    without 

mechanical  equipment.     By  E.  Park,  *557 
will  build  about  1000  miles  of  railroad,  n  453 
Chlorination  at  Camp  Whitman,  New  York,  n  100 
Cincinnati,  Ohio: 
grade     crossing     elimination,      drainage     drift 

stopped  slides.    By  H.  G.  Wray,  *144 
Hopper  Street  viaduct  built  with  cantilever  beams 

of  arch  form.    By  Edgar  K.  Ruth,  *381 
water  purification.     Filter  service  increased  250 
per  cent.,  a  *643 
Cincinnati,  New  Orleans  &  Texas  Pacific  Railway: 
accident,  publicity,  e  188 

wrecked  bridge  span  260  feet  long  replaced  in  13 
days  by  girders  on  pile  piers,  *170 
City  Manager  Association:     Convention  program 

charted,  *711 
City   planning    (See   Municipal   government,   city 

planning.) 
Clark,  LeRoy  W. :    Cast-iron  rocker  shoes,  1  *750 
Clay,  Wharton:    Reinforced-gypsum  T-beams  for 
roof  decks  cast  at  site  and  hoisted  to  place, 
*776 
Cleveland,  Ohio: 
bridge  failure,  two  killed,  30  hurt,  n  454,  ♦483 
Brooklyn-Brighton  viaduct,  *11,  n  454 

unit  stresses  corrected,  n  107 
Detroit-Superior  bridge : 
concrete  arch  rib  supported  while  section  is 

cut  out,  *225 
forms  used  66  times.    By  Harold  E.  Ketchum, 

h  *332 
motor  trucks  distribute  materials,  *347 
engineers  on  city  planning  commission,  n  755 
engineers  to  lay  out  motor-truck  routes,  n  785 
filter  plant,  worthless  concrete  responsible  for 

failure,  *151 
Ninetieth  Street  bridge,  steel  spans  and  concrete 

arches  combined,  *190,  e  217 
reservoir  to  be  built  inside  old  one  that  failed, 

*702 
Richman  Brothers,  construction  of  concrete  build- 
ing, h  *691 
sewage  testing"  station  reports,  280 
street  railway  flushes  streets.    By  H.  C.  Ebelingj 

*45 
tunnel  being  pushed  to  completion,  n  275 
tunnel  explosion,  153,  183 
Cleveland  &  Youngstown  Railroad,  Ninetieth  Street 

bridge,  Cleveland,  Ohio,  *190 
Cleveland  Engineering  Society: 

popular  engineering  magazine  to  be  published, 

n  424 
publicity  work  is  excellent,  e  337 
Cleveland   Dock  Engineering  Company  wins  suit 

over  patent,  n  634 
Cluett,  Peabody  &  Company,  concrete  building  has 
hollow  columns  and  waterproofed  floors,  *658 
Coal: 
bituminouSj  mined  in  1915,  n  270 
economies  in  use  should  be  studied  by  American 

manufacturers,  e  338 
tar  helps  maintenance  of  metal  flumes,  a  622 
Coast  protection  (see  shore  protection) 
Coke  production  in  1915,  108 
Cofferdam : 

derrick  boats  used  inside  without  extra  digging, 

♦271 
fill  washed  to  place  from  barges  by  pump  boat. 

By  George  W.  McAlpin,  h  ^391 
flood  gate,  time  to  open  determined,  h  ♦332 


Cofferdam  (continued) 

land  driver  used  to  place  sheeting  on  Cape  Fear 

River,  h  *362 
outside  template  used  repeatedly  in  building.    By 
F.  P.  Kemon,  h  *391  »        ^ 

pumping  construed  as  stopping  leaks,  713 
steel,  pocket  type,  successful  for  lock  on  Cape 
Fear  River,  ♦325 
Coleman,   G.   P.:     Uniformity  possible  in   motor- 
truck legislation?     1  809 
College   education,   present   day.      By   Austin    H. 

Reeves,  1  66 
Colorado : 
convicts  decrease  since  State  went  dry,  e  547 
roads,  disintegrated  gravel,  best  natural  highway 
material.    By  W.  W.  DeBerard,  ^460 
Colorado  River: 
flood  attributed  to  discharge  of  Gila  River.    By 

L.  M.  Lawson,  *346 
levees  favored  to  control,  a  679 
Columbia  National  Forest  surveyed  with  camera, 

Columbus,  Ohio: 
flood  controlled  by  "cat  and  kitten"  holes  in  out- 
let dam,  *162 
inspect  sewers  by  auto,  n  693 
sand  catcher  costs,  677 
sewage  treatment  plant,  n  115 
Columns: 
and  girders  designed  for  subway  to  support  ofBce 

building,  *113 
avoided  in  first  floor  of  Boston  theatre  by  106-ft. 

truss,  *287 
cracked,  removed  with  elevated  derrick,  h  ^241 
eccentric  loading  on,  1  *510 
eccentric  loading.     By  J.  S.  Branne  and  G.  A. 

Maney,  1  419 
eccentric  loading  discussed,  formulas  and  table. 

By  R.  Fleming,  e  277,  *296 
Engineering   Societies   Building,   support  added 

stories,  *412 
fail  near  yield  points  of  materials.     By  J.  H. 

Griffith  and  J.  G.  Bragg,  *19 
failure: 

poor  concrete  causes  collapse  of  bridge,  e  577, 
*597 
Gazette-Telegraph  Building,  Pittsburgh,  carried 

above  tunnel,  *322 
flanges,    outstanding,    theoretical    formula    for 
strength  of,  substantiated  by  tests.    By  Ray- 
mond J.  Roark,  *592 
hollow,  reinforced-concrete,  ventilate  Ford  plant. 

♦620 
hollow,  ventilate  concrete  building  at  Troy,  N.  Y., 

♦658 
properties  of  unsymmetrical  sections,  ^682,  1  780 
raise  those  of  big  New  York  viaduct,  ♦SSS 
repaired  in  concrete  building,  ♦538 
steel  used  in  concrete  car  barn  in  Vancouver,  ♦584 
strength  of  large  size,  e  3 
Combs,  F.  W. :    Letter  on  hydrated  lime,  765 
Concrete : 
aggregate   handled  by  four-wheeled  scraper,  h 

*662 
bleachers  protect  San  Francisco  beach,  ♦560 
blocks  built  by  home-made  traveler,  h  ♦Sll 
building  bid  $67,000  less  than  steel,  ^766 
costs  of  Ripon  siphonic  spillway,  California,  ^743 
cracks : 

developed  in  a  year,  a  87 

studies  to  find  cause  of  inroads.     By  William 

M.  Kinney,  621 
Winnipeg  aqueduct   repaired   within   original 
cost  estimate,  a  ^476 
cribbing,  found  effective  by  Chicago,  Rock  Island 

&  Pacific  Railway,  *357 
deformation,  strain  gage  has  one-piece  welded 

frame,  ^194 
disintegrated  by  few  fluids,  a  470 
dropped  660  feet  into  tunnel  cars,  h  601 
failure  of  Cleveland  filtration  plant  caused  by 

poor  mixture,   *151 
floor  slab,  longest  used  in  Chicago  hospital.     By 

J.  Norman  Jensen,  ♦233 
forms : 
aid  in  coating  roof  trusses  with  cement  mortar. 

By  R.  C.  Hardman,  h  632 
cantilever  saves  erection  time  on  Yadkin  River 

dam,  h  ♦eSl 
cantilever  saves  tie  rods  on  thick  lock  walls,  h 

♦511 
collapsed  by  pulling  cord,  h  ^722 
design  of  supports,  new  tables  for,  ^586 
failure  stops  subway  traffic  in  New  York,  n  543 
handrail  used  66  times  on  large  viaduct.     By 

Harold  E.  Ketchum,  h  ♦332 
highway  arch  hung  from  girder,  h  ^720 
laid  on  steel  rails,  ^447 
none  used  to  make  monolithic  reservoir  with 

cement  gun,  h  ^512 
old  barrels  lower  cost  of  footings.     By  C.  D. 

Acker,  h  ^752 
sectional,  used  for  foundation  of  Chicago  build- 
ing, h  ^182 
test  specimens,  n  480 

'.  Illustrated:  I,  letters:  e,  editorials;  h.  hints;  n.  notes. 


Concrete,  forms  (continued) 

wrecked  by  cutting  wires  that  hold  T-posts. 

grouting  alternate  holes  reduces  drilling  time. 

ByH.  A.  Rands,  1  ^479 
hardening,  abnormally  slow  in  small  areas,  1  539 
hydrated  lime  letters  which  won  prizes,  764 
hydrated  lime,  prizes  for  best  letter,  n  455 
lime  and  cement  vs.  cement.    By  R.  M.  Creamer, 

1   oUo 

lining,  cost  of  and  ditch.    By  C.  D.  Conway,  ♦806 

manure  protects  in  cold  weather,  n  718 

masonry  facing  on  arch,  •327 

paving  statistics,  n  12 

poor  mixture  causes  failure  of  bridge,  e  577,  •SB? 

precast  units  for  canopies  of  Denver  SUtion, 

♦447 
quality,  e  33 
reinforcing: 

bend  both  ends  of  bar  at  once.     By  Geo.  W 

Davidson,  h  ^782 
bent  around  disk  by  power  machine  made  on 

job.    By  Harold  E.  Ketchum,  h  •301 
blocks  to  support  steel  simply  made,  h  ♦182 
cleaned     cheaply     by     double     motor-driven 

brushes.    By  Harold  E.  Ketchum,  h  ^272 
diagram  for  bending   up  steel.     By   Karl   D 

Schwendener,  ^239 
^' •Im™^  for  cost  of  placing.    By  Dan  Patch. 

notched  steel  brackets  aid  placing  for  concrete 

reservoir.    By  E.  W.  Kelly,  •312 
clamped  splices,  strength  of.     By  Ernest  Mc- 

Cullough  and  E.  L.  Easier,  1  361 
Luten  patent  invalid,  n  366 
prevents  cracks  in  road,  ^643 
resurfacing  road,  e  427,  a  434 
revetment  economical  on  lower  Mississippi  River 
a  ^614  ' 

ships,  new  method  for  building,  I  779 
specifications,  new  forms  offered  by  C.  M.  Chad- 
man,  a  49 
temporary    studs    aid    in    spacing.      By    D     H 

Mathias,  h  ^781 
tennis  courts  plan  issued  by  Portland  Cement 

Association,  ^358 
testing  apparatus,  ^86 
tests : 
completed  by  U.  S.  Bureau  of  Standards,  e  277 
laboratory  at  Lewis  Institute,  496 
result  of  mortar  and  concrete  reported  by  U 

S.  Bureau  of  Standards,  a  ^283 
under  freezing  conditions,  ♦78,  1  270 
wear  of  roads,  a  50 
Thacher  patent  declared  invalid,  n  423 
toys,  e  787 

wall  fails  at  Madison,  Wis.,  ♦343 
water  chief  factor  in  making.     By   Nathan  C 

Johnson,  ^790,  e  787 
waterproofing  compound,   integral,  favored  for 
concrete  subject  to  hydrostatic  pressure,  n 
618 
wood  used  instead,  n  163 
yardage  should  be  abolished,  1  540 
Concrete  mixing: 
boat  has  sand  and  gravel  storage  on  decks,  h  •762 
Chinese    build    warehouses    without   mechanical 

equipment.    By  E.  Park,  ^557 
chute  made  cheaply  of  2  x  4s  and  sheet  iron,  h 

♦782 
chute  carried  by  derrick  easily  shifted.    By  Cant 

A.  H.  Acher,  h  ^722 
Detroit  addition  to  Ford  plant,  *430 
foundation  work  speeded  up  by  mixers  on  street 

wall,  h   ^601 
grout  mixer  designed,  ^651 
Lawrence,  Mass.,  bridge  built  from  four  separate 

plants.     By  E.  K.  Cortright,  ^415 
light-wood  spouting  plant  saves  on  small  remote 

job.    By  John  A.  Hamilton,  h  ^692 
motor  hitched  to  steam  mixer  to  cut  running  cost. 

h   *392 
motor   truck   hoists   concrete.      By   Edmund    G 

Kinyon,  h  ♦722 
plants : 

illustrate  modem  methods,  ^197 
layout  on   Brooklyn-Brighton   viaduct,  Cleve- 
land, a  11 
required  for  Cumberland  Valley  Railroad  con- 
crete bridge  is  small,  e  337,  ^340 
production    doubled   by   improved   arrangement, 

♦164 
ramps  on  both  sides  of  dumping  platform  save 

time,  h  ^691 
release    valve    maintains    pressure    in    highway 
water-supply  line.     By  Harlan  H.  Edwards, 
h   691 
Salt  Lake  City,  Twin  Lakes  dam,  ^314 
seasoning  hastened  by  calcium  chloride,  a  ♦266 
tests  described,  n  275 
tower   on    flat  cars   for  coke   ovens  on   Jersey 

meadows,  *603 
Wclland   Ship  Canal,  traveling  concrete  tower. 

♦490 
well  points  supply  water  in  small  plant,  h  •662 
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Concrete  placing: 

belts   for  floating  concrete  on  roads   should  be 

waterproof,  1  599 
"bicycle"  carries  chute  around  building  floor,  h 
•422 
.  cold  weather  advice  g^iven  by  Portland  Cement 
Association,  a  319 
conveyor,   belt,   deposits  wet  mixture   in   sewer 

form,  h  'STl 
conveyor  system  permits  run  of  1200  yards  in  20 

hours,  *567 
derricks,  buckets,  and  skips  used  on  Yadkin  River 

hydro^ectric  project,  *613 
Duluth     reservoir     concreted     during     freezing 

weather.     By  E.  W.  Kelly,  •312 
mixer  mounted  on  trucks  paves  street-railway 

tracks,  h  •392 
monolithic  pavements  in  Vermilion  County,  111. 

By  Harlan  H.  Edwards,  *400 
motor  trucks  haul  concrete  at  40  yd.  an  hour  on 

Detroit-Superior  bridge,  *347 
Omaha  water  basin,  *528 
pneumatic,  saves  space  in  concreting  retaining 

wall.     By  D.  S.  Studdiford,  h  181 
site  an  advantage  in  building  dam  in  Maine,  *280 
tall  spouting  plant  used  on  railroad  bridge,  *197 
train  handles  gravel  from  hopper  cars  on  belt 

conveyors.    By  W.  A.  Kellner,  h  *421 
wet  mixture  dropped  successfully  660  feet,  h  601 
winter,  e  337 

Youngstown,  Ohio,  reservoir  construction,  *407 
Conduit  (see  pipe) 

Congress  passes  $85,000,000  good  roads  bill,  42 
Contracts  and  contractors: 
accounting: 

agent's  account,  freight  records.    By  Benjamin 

L.  Lathrop,  h  *242 
balance  sheet.    By  Benjamin  L.  Lathrop,  h  25 
card  index  handy  for  checking  prices  on  small 

items.     By  Benjamin  L.  Lathrop,  h  *272 
comparison  by   keeping  exact  distribution   on 

form,  h  •602 
cost  finding.    By  Benjamin  L.  Lathrop,  h  ^211 
cost  of  cost  keeping  cut  by  study  of  office  force. 

By  Dan  Patch,  h  58 
depreciation   and   reserves.     By  Benjamin  L. 

Lathrop,  h  89 
equipment  account.    By  Benjamin  L.  Lathrop, 

h  57 
field-office,  pocket  pads  for  timekeeping.     By 

Benjamin  L.  Lathrop,  h  *150 
foremen   keep   time  and  deductions  on   small 

scattered  jobs.    By  F.  D.  Buflfum,  h  •302 
payroll.    By  Benjamin  L.  Lathrop,  h  *181 
practical  cost-keeping,  629 
time  clock  saves  office  work  on  large  job,  h  *720 
arbitration  vs.  suits,  e  95 
average  bid  as  basis  for  award  of  contract.    By 

Ernest  McCullough,  1  331 
axle  or  broken  wheel  truck,  h  ^302 
bid  on  concrete  buildings  $67,000  less  than  steel, 

•766 
bids: 

accept  nearest  the  average  and  not  the  lowest. 

By  Zenas  W.  Carter,  1  240 
fallacy  of  average  in  awarding  contracts,  e  218 
lowest,  e  33 
brick   refuse   burner   moved   on   barge   without 

jacking,  h  ^89 
concrete  placing  in  winter,  warning  against,  a 

319,  e  337 
construction  methods  in  Russia  changed,  e  125 
construction  work  program  shown  graphically, 

h  *89 
contract  documents  of  U.  S.  Navy  Department 

an  important  step  forward,  e  398 
co-operation  with  engineer.    By  Albert  M.  Wolf, 

1  359 
court  construes  pumping  as  stopping  leaks,  713 
dredging  equipment  should  be  chosen  to  fit  condi- 
tions expected.    By  Arthur  M.  Shaw,  e  728, 
•730 
dredging,  must  keep  in  close  personal  touch  with 

work.    By  Arthur  M.  Shaw,  *802 
efficient  planning  of  work  allows  low  bidding, 

e  337 
friction  between  engineers  and  contractors.     By 

J.  L.  Harrison,  1  331 
garbage  disposal  problems  solved  by  successful 

bidder,  n  603 
justice  to  the  contractor.    By  H.  G.  Shirley,  1  180, 

1  509 
last  year's  contracts  costly,  e  787 
legal   matters,  accident  prevention   through   in- 
struction, e  248 
legislation,  commission  exonerates  contractor  for 

poor  workmanship,  n  134 
lowest  bid,  e  33 

lump  sum  not  favored  by  Texas  society,  n  573 
men  trained  to  fill  positions  above  them  in  dredge 

crew.     Bv  Arthur  M.  Shaw.  *767 
methods  on  Welland  Ship  Canal,  *490 
Navy  Department  to  call  conference,  n  755 
reservoir  wall  form  handled  by  light  traveler, 
1i  *90 


Contracts  and  contractors  (continued) 
road  bids  drop  40  per  cent.,  n  171 
road  material  bases  located  to  help  bid,  n  300 
scrapers   dumped  through  bridge  over  wagons. 

By  Albert  S.  Fry,  h  *90 
specifications: 

overhaul    should   take    into   account    type    of 

equipment.    By  G.  B.  Massey,  148 
should  be  definite.    By  R.  M.  Stamper,  1  270 
Portland,  Ore.,  issues  loose-leaf  forms  for  city 
work,  352 
tower  and  derrick  on  same  boat     By  A.  Fred- 

erickson,  h  ^58 
transferring     equipment.       By      Benjamin      L. 

Lathrop,  h  119 
winter  work  brings  contracts,  h  661 
yardage,  time  to  abolish,  1  540 
Convention,  members'  names  on  badge,  e  95 
Convict  labor  on  roads  not  always  economical,  n  51 
Conway,  C.  D.:     New  ditch  excavated  in  bank  of 

old  one,  •SOe 
Co-operation,  engineering,  e  3 
Copeland,  William  R. :  Sewage  disinfection,  1  359 
Copenhagen,    Denmark:      New    harbor    basin    at, 
formed   by   long   caissons   floated   to  place. 
By  O.  Blume,  *207 
Cortelyou,   Frank  M.:    Substructure  of  interstate 
bridge   over    Columbia    River   at    Portland. 
Ore.,  *36 
Corthell,  Elmer  Lawrence,  commemorative  minute 

adopted,  n  121 
Cortright,  E.  K. :   Central  bridge  at  Lawrence  built 

from  four  separate  mixing  plants,  *415 
Council  of  National  Defense: 
established,  e  429 
advisory  commission  named,  n  514 
Coulter,  Waldo  S.:    Double  tank  proposed  for  resi- 
dential sewage  plants,  *298 
Cramp  &  Sons  Ship  &  Engine  Building  Company 

design  new  steel  ship  shed,  *550 
Craven,  Alfred: 
dinner  on  seventieth  birthday,  n  394 
retires  as  chief  engineer  of  New  York  subway, 

e  518,  n  *543 
successor  not  yet  appointed,  e  698 
Creamer,  R.  M.:   Lime  and  cement  vs.  cement,  1  508 
Creosoting  (see  timber,  creosoting) 
Cribs : 

concrete  found   effective   in   place   of   retaining 

walls,  *357 
timber  and  concrete  accurately  placed  for  Van- 
couver wharf.    By  R.  Mackay  Fripp,  *111 
timber  at  Bear  Lake,  Utah,  *98 
Croton  watershed  (N.  Y.)  area  corrected,  a  441 
Crowdus,  N.  Y.:    Inspectors  on  city  work  should 

be  salaried,  84 
Crownover,   C.   E. :    Every  possible  precaution  to 
make  watertight  Keechelus  reservoir,  Wash- 
ington, *474,  *534 
Cuba,  600-ft.  head  produces  2000-hp.,  *674 
Cumberland  Valley  Railroad  bridge  at  Harrisburg, 
Pa.,  requires  small  plant  layout,  e  337,  *340 


D 

Dabney,  T.  G. :    Speed  suppressors  needed  to  curb 

automobiles,  1  600 
Dallas,  Tex.: 

engineering  department  forms  library  club,  n  560 
barrel  pontoon  footbridge  costs  $75,  ^741 
Dams: 

Adirondacks,  proposal  for  expenditure  of  $6,500,- 

000,  n  723 
arched  gravity  to  be  built  at  Lower  Otay,  San 

Diego,  Cal.,  *195 
Arrowrock,  regulation  of  water,  a  409 
California,  Kings  River,  proposes  to  raise  water 

level  300  ft.,  n  214 
check,  controversy  over  problem,  e  157 
Colorado  River: 
built  in  7  days,  n  215 

Hanlon's   Heading,  must  remove   by   Nov.    1, 
n  303 
construction : 
cost  decreased  by  hydraulic  sluicing,  '712 
cost    of    Ripon    siphonic    spillway,    California, 

•743 
hurters  suspended  from  timbers  in  concreting 

foundation.    By  Karl  H.  Schriver,  h  ^631 
material  at  hand  used  in  concrete  structure, 

•280 
watertight  for  large  structure  at  Youngstown, 

Ohio,  *407 
watertightness  feature  of  design  and  construc- 
tion  at   Keechelus.     By   C.   E.   Crownover,  i 
•474,  ^534 
design,  earthfill-concrete-spillway  type,  YonngS' 

town,  Ohio,  ^407 
Elephant  Butte  dedicated,  ^484,  545 
failure : 

Bohemia,  n  393 


Dams,  failure  (continued) 

design   of   California    structure   violated   four 
established   principles.      By    Ralph    Bennett, 
357 
discussed  by  Nathan  C.  Johnson,  *790 
Lake  Toxaway   undermined  by  seepage.      By 

W.  N.  Willis,  *273 
Lake  Toxaway,  N.  C,  n  243,  e  247 
seepage  through  earth  dike  causes  25-ft.  gap, 

n  *544 
wooden,  wrecked  when  foundation  scours,  1  *541 
flood  discharges  controlled  by  "cat  and  kitten" 

holes,  *162 
grouting  alternate  holes  reduces   drilling  time. 

By  H.  A.  Rands,  1  •479 
hydraulic    fill: 
Calaveras,  240  ft.  high.    By  G.  A.  Elliott,  '220 
hydraulic  method  of  construction  with  mini- 
mum cost  labor  and  equipment  in  Arizona. 
By  Cyril  Wigmore,  *328 
Kentucky  River  completed,  n  466 
legislation : 

bill  passed  by  House  of  Representatives,  n  122 
power  bill  deferred,  n  304 
low-head  on  sand  bottom  near  Boelus,  Neb.,  •716 
macadam  road  built  to  construct,  *237 
movable  on  New  York  Barge  Canal,  ^522 
Pennsylvania,  n  690 

rockfill,  upstream  face  sealed  with  sliSing  con- 
crete apron,  ^260 
Salt  Lake  City  water  supply  increased  by  arched 

rubble,  *314 
silt  removal  from  ditches  at  Laguna,  a  406 
steel  sheeting  driven  cheaply  under  water  with 

two  rigs.    By  George  W.  McAlpin,  h  ^751 
supervision,  more  proof  of  need  for.     By  Ralph 

Bennett,  357 
Yadkin  River  project,  e  607,  *610 
cantilever  form  saves  erection  time,  h  '631 
Davidson,  Geo.  W.:    Bend  both  ends  of  bar  at  once. 

h  ^782 
Davidson,  William  C:  Four  construction  and  thir- 
teen maintenance  gangs  care  for  McLennan 
County's  roads,  *177 
Davis,  R.  E. :   Planetable  facilitates  making  station 

maps,  e  667,  674 
Daylight   saving,    American    Railway    Association 

committee  reports  on,  n  632 
Dayton,  Ohio:    Flood  prevention  plans  of  Miami 

District  sustained,  e  667,  673 
DeBerard,     W.     W. :      Disintegrated    gravel     best 
natural  highway  material  in  Colorado,  ^460 
Decatur,  111 :   Results  of  electrolytic  lime  treatment 

By  Edward  Bartow,  e  577,  ^596 
Delaware,  Lackawanna  &  Western  Railroad: 

crossings     eliminated     by     special     construction 

methods  to  maintain  traffic,  •eSO 
forms  for  arch  hung  from  girders,  h  ^720 
Dent,    E.    J.:     High   velocity    in    large   hydraulic 

dredges,  1  117 
Denver,  Colorado: 
hogs  as  waste  consumers,  e  125,  *135 
water  supply: 

copper-sulphate  treatment  facilitated  by  out- 
riggers and  pulleys,  *644 
moss   removed   from    Marston    Lake   by   wire 
rope,  ^317 
Desmond,  Thomas  C:     Co-ordinated  America  de- 
mands participation  of  engineers,  497 
Detroit  Engineering  Society:    Program  diversified, 

697 
Detroit,  Michigan:     Ford  factory  construction  sets 

new  record,  ^430 
Dewell,  Henry  D. :   Wooden  dam  fails  when  founda- 
tion scours,  1  ^541 
Docks  (see  wharves  and  docks) 
Douglas,  Dr.  James,  gives  $100,000  for  technical 

library,  e  639,  •663 
Douglas  fir,  specifications  for  bridge  timbers,  2,  *70 
Dowdell,  Marc  P.:    Public  speaking  made  part  of 

engineering  course,  196 
Downer's   Grove,   111.:     Operating   costs   at   small 

pumping  plant,  *201 
Doyle,  E.  J.:    Cheap  devices  used  in  reconstructing 
truss    bridges    eliminates    costly    centering. 
•52 
Drafting  cost  kept  on  card  system,  502 
Dragline   (see  excavation  machinery) 
Drainage  (see  reclamation) 

Drake,  H.  L. :    Brick  walls  under  mill  building  re- 
placed in  sections,  h  241 
Drawings : 
color  in  crayon  fixed.     By  Thomas  A.  Hayden. 

164 
how  protected  against  dampness?  1  570 
Dredges  (see  excavation) 

Drill  rod  permanently  straightened.    By  H.  S.  Car- 
penter, h  692 
Dubuque,  Iowa :    Excavation  for  reservoir  discloses 

treasure,  n  141 
Duncan,  D.  B.    Warehouse  footings  rest  on  con- 
crete and  sand  piles,  1  ^690 
Dynamite  (see  explosives) 
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Earthquakes,  preparedness  in  California,  e  157 
Ebeling,  H.  C:    Cleveland  street  railway  flushes 

city  streets,  *45 
Edmonton,    Canada:      Pipe    in    sewage    tank    per- 
forated for  air  distribution,  660 
Education,  European  war's  light  on,  e  248 
Educational  institutions : 
demand  for  graduates.     By  Frank  T.  McKibben, 

155 
engineers  must  learn  to  sell  their  ability,  a  85 
England,  co-operative  engineering  education,  e 

608 
Graduates    in    engineering    hold    to    profession, 

*194 
public  speaking  made  part  of  engineering  course 
at  Swarthmore  College.     By  Marc  P.  Dow- 
dell,  196 
report  on  those  in  Iowa,  e  607 
university    extension    service    does    engineering- 
promotion  work,  n  566 
Wentworth    Institute  offers  course   in   practical 
concrete,  n  275 
Edwards,  Thomas  H.:    Motor  truck  lessens  cost  of 

maintaining  gravel  road  in  Alabama,  *73 
Edwards,  Harlan  H.: 
brick  laid  directly  on  concrete  base  in  monolithic 

pavements,  Vermilion   County,  111.,  $400 
drum  on  rear  axle  of  concrete  mixer  pulls  tem- 
plate, h  *721 
handle  cement  safely  and  cheaply  on  plank  racks 

in  road  work,  h  *421 
release    valve    maintains    pressure    in    highway 

water-supply  line,  h  691 
rock  ballast  for  industrial  track  pays  on  road 
work,  h  *451 
Edwards,  Edward  A.:    Our  trade  in  British  eyes, 

1  240 
Eichleay,  John  P.:     Raise  tank  50  ft.  on  cribbing 

tied  together  with  plank,  h  *632 
Eiffert,  C.  H. :    Gage  to  measure  rail  wear,  1  *779 
Elastic  limit  of  steel,  e  97 
Electric  railway  (see  railroads,  electric) 
Electrolytic-Sanitation     Company,     inspection     of 

plant  at  Decatur,  111.,  n  455 
Elephant  Butte  Dam: 
dedicated  Oct.  19,  n  545 
reservoir  to  serve  233  years,  a  349 
Elephant  Butte  Water  Users'  Association,  co-oper- 
ative land  selling,  e  189 
Elizabeth,  N.  J.:    New  members  and  larger  pins 

placed  in  drawspan,  *675 
Elliott,  G.  A.:    Three  million  yards  being  pumped 
to   build    Calaveras   dam,   240   ft.   high,   by 
hydraulic  method,  *220 
Ely,  John  S.:    Pipe  trestles  of  wood  replaced  by 

concrete,  *329 
Emerson,  Guy  C:    Who  shall  select  types  of  city 

pavements?    1    541 
Engineering: 
combined  with  business  courses  at  University  of 

Iowa,  108 
contracts,  arbitration  vs.  suits,  e  95 
co-operative  education  in  England,  e  608 
cost  recorded  by  card  system,  502 
European  powers  carefully  studying  problems  of 

economic  recuperation,  e  126 
European  war,  e  96 

ideas  appropriated  by  manufacturers,  e  95 
instruction,  public  speaking  made  part  of.     By 

Marc  P.  Dowdell,  196 
laws  of  chance  adapted  to  studies,  e  219 
limitations  of  exact  science,  e  368 
South  American  opportunities,  110 
unity,  e  427 
Engineering  Record: 

Christmfis  greetings,  e  757 

criticism  of,  e  578 

New  England  Waterworks  Association  issue,  e 

307 
reduction  in  page  size,  e  577,  e  787 
U.  S.  Post  Office  appropriation  bill,  effect  of,  e  758 
Engineering  societies : 
advertising,  e  698 

co-operating  with  scientists,  e  367 
co-operation  between,  e  487 

journal  of  American  Society  of  Mechanical  Engi- 
neers contains  human  interest,  e  337 
program  of  meetings  should  be  reasonable,  e  488 
publications  need  human  touch,  e  337 
watching  would  decrease  number  of  swindlers, 
e517 
Engineering  Societies'  Building,  alteration  started, 

n  304 
Engineering  Standards  Committee:     British  stand- 
ardization aids  industry,  e  457,  a  469 
Engineers:  u     u 

active  part  in  national  and  local  politics  should 

be  taken  by.    By  Thomas  C.  Desmond,  497 
administer    $18,000,000    budget,    Panama-Pacific 

Exposition,  e  187 
advice  from  laymen,  e  337 
advice  to  young,  a  744 


Engineers   (continued) 
American  for  Canadian  work,  e  369,  472,  1  570 
army  reorganization   and   engineer  officers'   re- 
serve, e  35 

By  Dr.  Frank  Crane,  615 

Canadians  object  to  choice  of  American,  a  380 
charge  should  be  worth  their  time,  e  547 

Chicago   newspapers   protest   against  franchiBe 
plan  of  engineers,  e  728 

confessions  of  how  completed  job  could  have  been 
improved,  e  697 

contributing  to  technical  journals  urged,  e  468 

criticised  for  failure  to  appreciate  financial  as- 
pect, e  727 

consulting,  non-resident,  objection  to  employment 
of,  e  218 

co-operation  in  collecting  data,  e  307 
co-operation  with  scientists,  e  367 

employees  of  Chicago  ask  salary  increase,  e  699, 
n  723 

experiences  on  small  jobs  valuable,  e  637 

graduates  hold  to  profession,  *194 

high-price  men  in  demand,  e  487 

ideas  stolen.    By  Daniel  B.  Luten,  1  210 

interest  in  political  economy,  e  96 

lawmaking,  relation  to,  e  218 

Latin  American,  what  they  may  expect.     By  V. 
L.  Havens,  1  179 

must  write,  e  247 

officers'  reserve  corps  planned,  59 

participate  in  civic  affairs,  but  first  be  a  good 
engineer,  e  397 

participation  in  civic  affairs,  e  34 

personal  advertising,  a  434 

prizes  offered  by  Chicago  Association  of  Com- 
merce, n  424,  e  427 

profession  would  profit  by  analyses  of  adopted 
plans,  e  697 

professional  unity,  e  459 

prominent  place  after  the  war  n  784 

reminiscenses  of,  e  33 

righi  of-entry  act.     By  E.  G.  Kastenhuber,  Jr., 
I  118 
By  W.  D.  Sell,  1  180 

sanitary  or  plumbers,  e  157 
•By  N.  T.  Binks,  1  270 

students  should  be  taught  fundamental  principles, 
a  739 

replies  from  the  New  York  Bureau  of  Municipal 
Information,  e  307 

resident  on  drainage  work  must  take  pictures, 
n  256 

selling  their  ability,  a  85 

serve  best  by  joining  national  guards.      By  W. 
M.  Black,  1  55 

speakers,  timid,  hint  for,  e  248 

tribute  to,  on  completion  of  project,  e  307 

writing  about  their  work,  e  637 

write   to    congressmen    regarding   appropriation 
for  Bureau  of  Standards,  e  637 

warned  against  swindlers,  e  517 

women's  vote,  e  518 

young,  special  meeting  proposed  for,  e  187 
Engineers  and  the  new  nationalism: 

By  A.  C.  Humphreys,  1  118 

By  Robert  W.  Hunt,  I  118 

By  Frances  A.  Kellor,  e  3,  12 

By  Spencer  Miller,  1  118 

By  D.  Robert  Yarnall,  1  210 
Engineers'  Club  of  Dayton,  Ohio:     Building,  new, 

proposed,  121 
Engineers'  Club  of  Philadelphia: 

engineer's  interest  in  political  economy,  e  96 

journal  enlarged,  n  153 
Engineers'  Society  of  Western  Pennsylvania :    Sub- 
way report  submitted,  n  121 
England : 

damages  for  extraordinary  traffic,  e  757 

government  fosters  application  of  scientific   re- 
search to  industrial  problems,  a  683 

government  ownership  of  railroads,  e  548 

Ministry  of  Munitions,  e  729 

standardization  aids  industry,  e  457,  a  469 

tunnel  beneath  English  Channel  awaits  British 
Parliament's  consent,  e  638,  a  *646 
Entler,  E.  C:    Powerful  pipe  wrench  dismantles 
large-diameter  line,  n  *601 

Erie,  Pa.: 

celebrates  beginning  of  flood  coRtrol  work,  n  213 

filter  plant  has  low  operating  cost,  n  239 

flood  prevention,  e  187 

fiood  prevention  just  started.     By  Farley  Gan- 
nett, n  236 
Everett,  Wash.:    Brick  refuse  burner  moved   on 

barge,  h  *89 
Excavation : 

center-cut  method   avoids  vertical  side   face   on 
New  York's  subway,  e  759,  *760 

ditch  excavated  in  bank  of  old  one.     By  C.  D. 
Conwayi  *806 

drainage  canals,  Little  River  district  in  Missouri, 
*174 

•,  Illustrated:  I.  letters:  e,  editorials:  h.  hints:  n.  notes. 


Excavation   (continued) 
dredges : 
contractor  must  keep  in  close  peaBonal  touch 

with  work.    By  Arthur  M.  Shaw,  *802 
equipment  should  be  chosen  to  fit  condition* 
expected.     By  Arthur  M.  Shaw,  e  728,  •730 
how  wide  can  floating  dredges  dig?    By  Fred 

H.  TibbetU,  1  'aeo 
hydraulic,  large  high  velocity.    By  E.  J.  Dent. 

1  117 
men   trained   to  fill   positions  above   them   in 

dredge  crew.    By  Arthur  M.  Shaw,  •767 
sand  from  river  for  road  work  in  California. 

•265 
Welland  Ship  Canal,  *493 
hydraulic  unsafe  in  Cleveland  because  of  quick- 
sand, n  423 
hydraulic  method  used  in  construction  on  MaaiU 

Railroad,  P.  I.,  •361 
scrapers  dumped  through  bridge  over  wagon.   Bv 

Albert  S.  Fry,  h  *90 
tunnel  under  Lake  Union  at  Seattle  presents  dif 

ficulties,  ^795 
turntable  dump  saves  time  of  motor  tmekB,  •7RF 
yardage  should  be  abolished,  1  540 
Excavation  Machinery: 

backfiller  pulls  sheet  piles,  h  •811 

cranes  excavate  spillway  foundation  for  dam  at 

Youngstown,  Ohio,  ^407 
dredge  makes  trip  from  Baltimore  to  San  Fran- 
cisco, n  272 
electric  power  to  dredge  relocated  river  channel 

By  J.  H.  Walter,  •687 
floating  dredges,  how  wide  a  canal  can  they  di|r? 

By  Fred  H.  Tibbetts,  1  •SeO 
gasoline  tractor  developed  in  power  ditching.    Bjr 

Frank  C.  Perkins,  ^134 
overhaul  should  take  into  account  the  type  of 

equipment.    By  G.  B.  Massey,  148 
revolving  shovel  used  at  gravel  plant  on  Hudsoiv 

River,  *346 
shovel,  steam,  used  in  New  York  subway,  h  'Mtr 
traveler  moving  in  two  directions  builds  channeJ 
improvement.    By  J.  H.  Weatherford,  h  •242' 
Explosion  in  coal  mine  prevented  by  dusting,  n  lOd 
Explosives: 
dynamite : 

topping  trees.    By  George  S.  Binckley.  1  479 
topping  trees,  h  392 

wrecking  Panama-Pacific  Exposition,  •203 
lime  used  to  blast  old  foundations  betwepn  run 

ning  machines,  h  691 
production  in  1915,  n  138 
Export  trade  (see  foreign  relations) 


Falsework    lashed    together    with    vines    on    Java 

Bridge:  By  J.  W.  Swaren,  •IS 
Federal  Bureau  of  Education:     Report  on  educa- 
tional institutions  in  Iowa,  e  607 
Filters  (see  water  purification) 
Finneran,    George    H.:    Emergency    water -servio* 

gangs,  a  386 
Fire  hazard  in  frozen  pipes,  e  727 
Fire  located  by  finder,  749 
Fisher,    Edwin    A. :     Recommend    steel     pipe    for 

Rochester,  N.  Y.,  a  40 
Fitchburg,  Mass.: 

cost  comparison  of  sewage  treatment,  a  567 
reports  on  operation  of  sewage  works,  a  566 
Fleming,   D.   H.:    Drawknife  pulled  by  hoist   digs 

tough  clay  in  shaft  bottom,  h  •481 
Fleming,  R.: 

eccentric  loading  on  columns,  ^296 
proposes  complete   specifications  for  structural- 
steel  work  of  buildings,  e  698,  708 
Flood  prevention: 

Columbus,  Ohio,  "cat  and  kitten"  holes  in  outlet 

of  dam,  *162 
control  by  check  dams,  e  167 
Erie,  Pa.: 
celebrates  beginning  of  work,  e  187,  n  213 
started :  By  Farley  Gannett,  236 
Levees  favored  to  control  lower  Colorado  River, 

a  679 
Miami  plans  sustained,  e  667,  676 
quick  repair  of  embankment  at   Pomona,   Gal., 

n  39 
Sacramento  River  levees,  progress,  n  240 
St.  Louis,  $8,000,000  industrial  development,  a  773 
supreme  court  grants  Mississippi  River  Commis- 
j  sion  right  to  levee  stream,  a  10 

'  Floods  and  storms: 

Alabama  and   Mississippi   pictorially   described, 

•143 
Asheville,  N.  C.  bridge  holds,  ^167 
bridge  damage  heavy  in  West  Virpnia,  256 
bridge  over  Kankakee   River  nearly  overturned 

by  wind,  a  ^344 
Cabin  Creek,  W.  Va.,  n  ^244 
Carolina  and  Virginia  suffer  $12,000,000  damage. 

121 
Charleston,  S.  C.  damage  to  earth  dam,  161 
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Floods  and  storms  (continued) 
Colorado  River  attributed  to  discharge  of  Gila 

River:    By  L.  M.  Lawson,  *346 
Holland's  overflowed  lands  unwatered  after  flood, 

n343 
Missouri  bridges  and  railroad  track  carried  away, 

n  276 
southern  states,  July  5,  91 

Texas  hurricane  kills  three,  $2,000,000  loss,  n  275 
Virginia  and  Carolinas,  bridges  destroyed  over 
Catawba  River,  n  *152 
Ford  Motor  Company,  addition  to  Detroit  plant  sets 

new  building  record,  *430 
Ford,  R.  H.:  Soil-bearing  tests  determined  loading 

on  Chicago  track-elevation  work,  *652 
Forest  (see  timber) 
Foreign  relations: 

British  government  fosters  application  of  scien- 
tific research  to  industrial  problems,  a  683 
British    standardization    aids    industry,    e   467, 

a  469 
Clayton  bill  side-tracked,  e  277 
development   of  foreign   trade,   meaning  to  en- 
gineer:   By  F.  Lavis,  659 
engineering  opportunities   in   Europe  after   the 

war:    By  Robert  K.  Tomlin,  Jr.,  e  307.  'SIO 
Europe  may  need  our  lumber,  n  291 
trade  after  the  war,  e  157 
motor   trucks   exported   since  outbreak   of   war 

reach  $90,000,000,  n  384 
United  States  trade  in  British  eyes:   By  Edward 

A.  Edwards,  1  240 
War's  light  on  technical  education,  e  248 
Webb  bill  hearings  begun,  n  153 
Forms  (see  concrete) 

Formulas,  necessity  of  knowing  arithmetic,  e  248 
Fostoria,  Ohio:  Concrete  pavement  develops  cracks, 

a  87 
Foundations : 
base  of  gravity    retaining    walls,  formulas  for 

width:    By  T.  A.  Smith,  *564 
bridge,    pile    piers    support    girders    to    replace 

wrecked  bridge,  *170 
bridge,  Portland,  Ore.,  finished,  *36 
building,  sectional  forms  used  in  Chicago,  h  ♦182 
concrete  pile  cost,  Ripon,  Cal.,  *743 
forms  of  old  barrels  lower  cost,    by  C.  D.  Acker, 

h  •752 
hurters   suspended   from   timbers   in   concreting 

dam :   By  Karl  H.  Schriver,  h  *631 
see  piles 

soil-Dearing    tests    determined    loading   on    Chi- 
cago track-elevation  work:    By  R.  H.  Ford, 
*652 
warehouse  footings   rest  on   concrete  and  sand 
piles,  1  •690 
Fowler,    Charles    Evan:    American    engineers    for 

Canadian  work,  1  570 
Francis,  A.  C: 
build  concrete-slab  cover  for  19-mile  ditch,  *718 
build  track  on  top  of  pipe  to  remove  muck  from 

tunnel,  h  *662 
wells  protected  from  flood  damage  by  wedges, 
•773 
Frederickson,  A.: 

Bridge  caissons  launched  from  submerging  pon- 
toon, h  ^150 
tower  and  derrick  on  same  boat,  h  *58 
Fries,  Amos  A. :   Manufacturers  should  tell  what 

parts  wear  out  first,  e  397,  1  419 
Fripp,  R.  Mackay:    Concrete  and  timber  cribs  ac- 
curately placed  for  Vancouver  wharf,  *111 
Fry,  Albert  S. :   Wheel  scrapers  dumped  through 

bridge  over  wagons,  h  *90 
Fuller,  George  W.:  Cameron  septic  patents  expire, 
436 


Gaging  stations  (see  stream  measurements) 
Galloway,  J.  D. :  Is  utility  regulation  on  the  right 

basis?  e  548,  561 
Galveston,  Tex.:    Design   recommended  for  cause- 
way, n  753 
Gannett,  Farley: 

Arbitration  by  engineers  saves  time  and  money, 

107 
million-dollar  project  will  remove  flood  menace  at 
Erie,  Pa.,  236 
Garbage  (see  refuse  disposal) 
Games,  T.  V.:   Leads  bolted  to  cantilevered  floor 

steel  to  drive  falsework,  h  212 
Gas  companies  not  opposed  to  heat-unit  standard, 

1  690 
Gasoline: 
output  grows,  n  534 
vapor  in  sewers,  e  96 
Gates : 

automatic  drainage  in  California,  ^47 
bronze-on -bronze  friction  in,  tested:     By  D.  C. 

Henny,  330 
comparison  of  three  types  of  lock,  a  46 
flood,  time  to  open  determined,  h  *332 
lateral  for  different  size  canals  on  West  Okano- 
gan Irrigation  project,  *642 


Gates  (continued) 

location  made  easy  in  Boston,  n  404 
lock  of  mitering  pipe  at  Chemulpo,  Korea,  *685 
outlets  at  Arrowrock  Dam,  a  409 
Panama  Canal,  corrosion,  a  681 
tide   and   dikes   help   control   New  Jersey   mos- 
quitoes, a  *449 
General  Electric  Company  makes  sewer  system  con- 
form to  that  of  Schenectady:    By  Paul  G. 
Koch,  206 
Georgia  highway  bill  passed  by  House  and  Senate, 

n243 
Gilkey,  Herbert  J.:     Steam  shovel  breaks  up  con- 
crete base  with  drop  hammer,  h  812 
Girders : 
act  as  railing  in  overhead  crossing,  *707 
built-up,  test  of,  a  179 
replace  deck  trusses  between  trains,  h  512 
replaced  260-ft.  bridge  span,  *170 
replace   trusses   without  falsework:     By    C.    L. 

Ketcham,  h  •422 
steel,   and   concrete   struts,   for   foundations   of 
Philadelphia  building,  *259 
Godard,  Valentine:    Letter   on   hydrated   lime,  764 
Goethals,  George  W. : 

annual  report  reviews  history  of  slides  and  an- 
swers criticism  of  work,  a  650 
annual  report  on  Panama  Canal,  a  681 
heads  8-hour  railroad  board,  e  457,  n  483 
Panama  canal  tolls,  n  813 
Goldbeck,  A.  E.:   Apparatus  for  determining  soil 

pressures,  *48 
Goldmark,  Henry:   Tidal  lock  with  special  safety 

devices  for  dock  at  Chemulpo,  Korea,  *684 
Goodrich,  E.  P.:  Paving  petitions — the  right  kind, 

1  570 
Goodsell,  Daniel  B.:    Changes  suggested  in  traffic- 
census  forms,  *748 
Grade  crossing  (see  railroads) 
Gravel-screening  bin  has  high  salvage  value,  h  *542 
Green,  P.  E.: 

adjustable   trowel   triples   finishing   progress   on 

concrete  curb,  h  *812 
brick   pavement  on   2-in.   mortar   base   laid   for 
$1.45%  per  square  yard,  *797 
Greene.    John    F.:    Mission    bridge    in    Canadian 

Northwest  designed  as  adornment,  *205 
Greene,   S.   W.:    Concrete    pavement   has   inverted 

crown,  1  *55 
Griffith,  J.  H.:  Large  columns  of  carbon  and  alloy 

steel  fail,  *19 
Grouting : 

alternate  holes  reduce  drilling  time:    By  H.  A. 

Rands,  1  *479 
brick  pavement,  *798 
cracks  of  old  brick  pavements,  1  779 
leaner  mixture  suggested,  n  112 
mixer  designed  by  city  engineer,  *651 
monolithic  pavements  in  Vermilion  County,  111.: 

By  Harlan  H.  Edwards,  *400 
Ripogenus  dam,  1  570 
Gypsum: 
reinforced  roof  decks  modem  development,  1  810 
reinforced    roof   decks    modern    development   in 
structural  field.    By  Virgil  G.  Marani,  e  727, 
♦745 
T-beams  cast  at  site  and  hoisted  to  place.     By 
Wharton  Clay,  *776 

H 

Hall,  A.:  Deck  trusses  changed  for  100-foot  girders 

between  trains,  h  512 
Hall,  W.  R.  D.:    Motor  truck  legislation  problem, 

742 
Hamilton,    John    A.:     Light-wood    spouting   plant 

saves  on  small  remote  job,  h  *692 
Hanover,  Pa.:  Arbitration  by  engineers  saves  time 

and  money.    By  Farley  Gannett,  107 
Hansen,  Paul:   Urges  education  of  public  to  need  of 

health  laws,  a  77 
Harbors  (see  waterways) 
Hardman,   R.   C:   Shallow  form  as  aid  in  coating 

roof  trusses  with  cement  mortar,  h  632 
Harisberger,  John:  Solids  a  problem  at  power  plants 

in  Northwest,  *290 
Harper,  E.  E.:  Special  devices  installed  to  improve 

operation  of  new  mechanical  filters,  *320 
Harris,  Van  Allen:   Latin-American  opportunities, 

122 
Harrison,  J.  L.:  Justice  to  the  contractor,  1  331 
Harvard  University:  President  Lowell's  address  at 

dedication,  a  13 
Hauling:   Overhaul   specifications  should  take  into 

account  type  of  equipment.    By  G.  B.  Mas- 

sey,  148 
Haupt,  Lewis  M.:  Brush-and-stone  jetties  prove  ef- 
fective, 1  117 
Havens,  V.  L. :  What  engineers  may  expect  in  Latin 

America,  1  179 
Hayden,  Thomas  A.: 
color  in  crayon  drawings  fixed,  164 
how  to  make  a  good  impression  with  a  rubber 

stamp,  n  349 

*,  lUiutrated:  1,  letters:  e,  editorials;  h.  hints:  n,  notes. 


Henderson,  C.  E.: 
sewer  system  without  manholes  or  records,  1  599 
roots  grow  rapidly  in  sewer,  1  *688 
Henny,  D.  C:   Bronze-on-bronze  friction  in  sluice 

gates  tested,  330,  I  420 
Herschel,  Clemens:  ,         _ 

address  before  American  Society  of  Civil  Engi- 
neers, e  1 
biography,  *27 
stream  flow,  not  rainfall,  best  criterion  for  yield, 

a  103 
urges  creation  of  national  public  works  bureau, 
a  9 
Hetch  Hetchy  plan  announced,  29 
Heuperman,  L.  F.:  His  work  done,  e  307,  1  330 
Hicks,  H.  L. :  30-ft.  horizontal  test  boring  made  with 

hand-hammer  drill,  h  212 
Hillberg,  A.  G.: 
Bazin  vs.  Ganguillet  and  Kutter,  *494 
hydraulic  flow  reviewed,  correction,  1  420 
surge-tank  problems  solved  by  new  methods,  ^763 
Hinckley,  G.  C.:  Will  electric  welding  supplant  riv- 
eting in  fabricating  structural  steel?     524 
Hines,  Edward  N.:    Motor  truck  legislation  prob- 
lem, 742 
Hirst,  A.  R. :    Motor  truck  leg^islation  problem,  742 
Hogs:  eat  Denver's  garbage,  *135 
Hoisting  Machinery: 
boom  buckles  under  load,  n  *334  « 

crane  unloads  stone  and  hauls  scraper  to  spread 

it,  h  *692 
derrick: 

and    gallows   frame,    with    inverted   hammers, 

pull  75-ft.  sheet  piling,  e  607,  *627 
breaks  and  drops  section  of  boiler  stack.     By 

Henry  Blood,  *507 
chair  takes  superintendent  with  broken  leg  to 
work,  h  *572 
timber   mast   used   in   repairing  bascule   bridge, 

*719 
tractor    converted    by    winding    cables   on   drive 

wheel.    By  H.  S.  Carpenter,  h  391 
tremie  float  and  driver  rigged,  h  *451 
windlass  replaces  tripod  and  derrick  for  pipe  lay- 
ing, h  *542 
Holland:  Unwatering  overflowed  lands,  n  343 
Homansville,    Utah:     New    record    in     mine-shaft 

work,  613 
Hope,  Ark.:    Popularizing  water  department,  n  *786 
Hotchkiss,  Chas.  W.:  Obituary,  575 
Hough,  Norman  G.:  Prepared  mortar  as  cure  for 

present  carelessness,  1  508 
House  weighing  1450  tons  moved  80  ft,  h  *26 
Howes,  F.  T.: 
instructions  to  pilot  engineers  on  federal  valua- 
tion, 1  239 
to  facilitate  laying  out  sharp  railroad  curves,  718 
Humphreys,  A.  C. :  Engineers  and  the  new  nation- 
alism, 1  118 
Hunt,  Robert  W.:  Engineers  and  the  new  national- 
ism, 1  118 
Huntington,  L.  N.:   Latin-American  opportunities, 

1  22 
Hyde,  W.  H.:  Tubing  wound  on  reel  without  detach- 
ing, h  572 
Hydrated  lime  and  faulty  brick  piers,  1  539 
Hydrated  Lime  Bureau:  Prepared  mortar  cure  for 

present  carelessness,  1  508 
Hydroelectric   (see  water  power) 
Hydrographic   instruments:     Profiles   of  river  and 
harbor  beds,  *  109 


1 

Iceland,  Reykjavik,  first  hydroelectric  plant,  n  541 
Illinois: 

bridge  specifications  discussed,  a  687 

Joliet  water  power   site  purchased   by   Sanitary 

District  of  Chicago,  n  213 
Stockland  Township  builds  monolithic  brick  road 

on  1-in.  base,  *708 
Vermilion  County  office  machinery  for  spending 
$1,500,0«0  road  bond  issue,  *678 
Illinois  Central  Railroad: 

Chicago  terminal  problem,  n  393 
electrification  plan  presented,  n  783 
road  bond  issue,  $60,000,000,  n  814 
terminal  plans  presented,  *404 
Illinois  River:  Study  of  flood-control  problem,  a  16 
Illinois  State  Highway  Commission : 
bridge  manual,  e  789 

curves,  extra  right-of-way  recommended,  a  77 
earth  roads,  directions  for  dragging,  n  469 
examination  of  highway  engineers  under  new  rul- 
ing, n  784 
gravel  road,  harrowing  highly  important,  a  79 
pictures  in  organization  chart,  n  744 
Imhoff,   Dr.    Karl:    Separate   sludge   digestion    im- 
proves Imhoff  tank  operation,  *101 
Imperial  Valley  Irrigation  District: 

acquires  deeds  to  California  and  Mexico  irriga- 
tion system,  92 
banks  above  and  below  Hanlon  Heading  must  be 
protected,  n  614 
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Imperial  Valley  Irrigation  District   (continued) 
dam  built  across  Colorado  Kiver  in  Y  days,  n  215 
improvement  discussed,  n  *603 
Indianapoiis,  Ind. :   Girders  act  as  railing  in  Arling- 
ton Avenue  bridge,  *  lO'I 
Industrial  conditions: 

British  government  fosters  application  of  scien- 
tific research,  a  683 
human  consideration  and  trade  promotion,  e  758 
research  on  public  problems  urged,  e  647,  a  552 
inventory  for  mobilization,  12 
inventory  by  engineers  of  national  defense  meas- 
ure.   By  Robert  K.  Tomlin,  Jr.,  *128 
research  important.     Appropriations  for  Bureau 
of  Standards  urged,  e  639 
Insurance: 

state,  accident  prevention?     By  John  Price  Jack- 
son, 1  420 
typhoid  and  accident,  e  277 
Intakes  (see  water  supply  and  sewerage  systems) 
International  Irrigation  Congress: 

dedication  of  Elephant  Butte  Dam,  *484,  545 
program  arranged,  n  455 
Interstate  Commerce  Commission: 

control  of  water  transportation  suggested,  n  755 
how  field  parties  are  handled  in  valuation  work 

By  C.  W.  Stark,  *105 
tentative  valuation  report  of  Atlanta,  Birming- 
ham &  Atlanta  and  Texas  Midland,  e  579   a 
598 
valuation  division,  what  doing  and  how  work  han- 
•  died,  *43 
Investments  for  Engineers:  By  Bowman,  Croft  & 

Company,  1  23 
Irrigation : 

Australian  water  commission  formed,  n  214 
Bear  Lake,  Utah-Idaho,  *68 
California 
dam  to  raise  water  level  300  ft.,  n  214,  n  813 
dams  in  Colorado  River  must  be  removed,  n  303 
Imperial  Valley  canal  improvements,  n  *603 
Lindsay-Strathmore  has  37  wells,  132 
San  Joaquin  valley  project,  n  813 
ditch   excavated   in  bank  of  old  one.     By  C.  D. 

Conway,  *806 
Los  Angeles  uses  aqueduct  water,  154 
Keechelus  reservoir.  Wash.,  watertight  construc- 
tion feature  of  design.    By  C.  E.  Crownover, 
*474,  *534 
problems  discussed  at  El  Paso,  n  545 
settlers  assisted  in  New  South  Wales,  112 
Shoshone  project  report  on  condition  of  settlers, 

e  458,  a  463 
stoplog   barrier  regulates   Romanov   Canal.     By 

Louis  Ross,  *114 
tripod  used  to  swing  ram  on  pipe-laying  job,  h 

*691 
U.  S.  Reclamation  Service,  high  cost,  e  66 
West  Okanogan  system  in  Washington  completed 
in  a  year.    By  J.  C.  Stevens,  e  637,  *640 
Iron  ore  production  in  1915,  n  42 


Jackson,  John  Price:    Is  state  insurance  accident 

prevention?  1  420 
Jacobus,   Dr.   D.   S.:     Teach   engineering  students 

fundamental  principles,  a  739 
James,  E.  W. :  Distribution  of  traffic  on  rectangular 

system  of  roads  analyzed,  *439 
Jarrett-Chambers  Company:    Utah  Power  &  Light 

Company,  Bear  Lake  pumping  station,  *98 
Jensen,  J.  Norman:    Longest  span  slab  in  Chicago 

hospital,  *233,  1  780 
Johnson,  A.  N. :    Joints  in  concrete  roads  laid  late 

in  season,  1  569 
Johnson,    Carl     0.:      Sheet-pile    structures    made 

watertight,  h  391 
Johnson,  Clarence  T.:    Pioneer  in  watertright  laws, 

1  359 
Johnson,  Nathan  C: 

camera  on  engineering  work,  1  *750 

water  chief  factor  in  making  good  concrete,  *790, 

e  787 
Joints : 
riveted,  economical  type  for  steel  pipes  and  stand- 
pipes.     By  Frank  H.  Carter,  *467 
stress  distributed  unequally  to  rivets,  a  651 
Jones,  Barton  M.:     Higher  unit  stresses  for  pipe, 

and  computation  of  water-hammer  pressure 

advocated,  794 
Jones,    Jonathan:     Design    of    Bensalem    Avenue 

bridge    governed   by   architectural    require- 
ments, *504 


Kastenhuber,  E.  G.,  Jr.:  Engineers'  right-of -entry 

act,  1  118 
Kelley,  E.  F.: 

inadequate  compression  members,  1  508 
cast-iron  rocker  shoes  successful,  I  *688 
Kellner,  W.  A.:    Mixer  train  handles  gravel  from 

hopper  cars  on  belt  conveyors,  h  *421 
Kellor,  Frances  A.:    Engineers  and  the  new  nation- 
alism, 12 


Kelly,  E.  W. :   Notched  steel  brackets  aid  placing  of 

hoop  reinforcement,  •312 
Kemon,  F  P.:   Outside  template  used  repeatedly  in 

building  steel  cotferaams,  h  •391 
Keokuk  lock  gates  compared  with  those  at  Panama 

and  Louisville,  a  46 
Ketcham,  C.  L. :   Trusses  changed  for  girders  with- 
out falsework,  h  ^422 
Ketchum,  Harold  E.: 
double   motor-driven   brushes   clean    reinforcinir 

cheaply,  h  ^272 
forms   for   handrail   on   large   viaduct   used   66 

times,  h  *3^2 
power  machine  made  on  job  bends  reinforcing 

bars,  h  *301 
Kies,  W.  S.:    Outlines  engineering  opportunities  in 

Europe,  e  307,  *310 
KiUick,  Victor  W. :    Locomotive  raised  from  harbor 

by  jacks  mounted  on  scows,  h  ^452 
Kingman,  Dan  C:    Obituary,  ♦064 
Kinney,  William  M.:   Begin  studies  to  find  cause  of 

concrete-road  cracks,  621 
King,  S.  B.:   Manufacturers  should  tell  what  parts 

wear  out  first,  1  569 
King,  W.  E.:    Make  compression  tests  of  electric 

conduits,  *200 
Kinyon,  Edmund  G.:    Motor  truck  hoists  concrete, 

h  *722 
Kirchhoflf,  Charles  W.  H.:  Obitnaury,  155 
Kirkpatrick,  R.  Z.:   Surges  for  16  miles  from  Pedro 

Miguel  lockages,  *591 
Knouse,  Homer  V.: 
exact  distribution  kept  in  form  for  comparing 

final  costs,  h  *602 
water  basin  for  Omaha  constructed  by  day  labor. 

•527 
Koch,    Paul    G.:     Difficult   construction   in    sewer 

changes,  206 


Labor: 
cheaper  than  machines  in  China:     By  E.  Park, 

*525 
compensation  laws  upheld,  e  158 
disputes  in  public  service  utilities,  settlement  pro- 
posed by  commission,  e  668 
European  war's  effects  on,  e  399 
National    Industrial    Conference    Board    formed 

for  solution  of  problems,  e  638 
solution  of  problem  leading  topic  in  England  and 

United  States,  e  399 
strikes : 

law  formulated  to  prevent,  473 
New  York  sympathetic,  e  427 
vote  not  landed  in  Democratic  column,  e  607 
Lake  Toxaway,  N.  C,  dam  failure,  e  247 
Lasier,  E.  L. : 
clamped  splices  tested  for  concrete  reinforcement, 

a  48 
strength    of   clamped    splices    in    reinforcement 
bars,  1  361 
Lathrop,  Benjamin  L.: 
field-office  accounting: 

agent's  account,  freight  records,  h  *242 
balance  sheet,  h  25 
card  index  handy  for  checking  prices  on  small 
items,  h   *272 
depreciation  and  reserves,  h  89 
equipment  account,  h  57,  h  119 
finding  costs,  h  *2il 
payroll,  h  *181 

pocket  pads  for  timekeeping,  h  *150 
.  Latin  American  Corporation  formed,  92 
Latin  American  opportunities: 
By  C.  L.  Carpenter,  1  22 
By  L.  M.  Huntington,  1  22 
By  Van  Alen  Harris,  1  22 
Lavis,  F. : 

estimated   and    actual   cost  of   Baguie   Railway, 

1  539 
what   development   of   foreign   trade   means   to 
engineer,  659 
Lawrence,  Mass.:    Central  bridge  built  from  four 
separate  mixing  plants.    By  E.  K.  Cortright, 
*415 
Lawson,  L.  M.:    Colorado  River  conditions  unpre- 
cedented, *346 
liCa,  Samuel  H. :   Portable  plant  makes  bituminous- 
pavement  patches,  *555 
Legal  matters: 
building  restriction   law   passed   in    New   York 

City,  e  158 
Cleveland  company  wins  suit  over  concrete  dock 

patent,  n  634 
compensation  laws  upheld,  e  158 
eight-hour  law  unconstitutional,  n  693 
engineers'  "right-of-entry"  act.     By  W.  D.  Sell, 

1  180 
health  laws,  public  needs  education  in,  a  77 
lawmaker,  invading  realm  of,  e  218 
liability,  is  state  insurance  accident  prevention? 

e  248 
licensing  law  for  engineers  and  architects  needs 

revision.     By  Frank  D.  Chase,  1  180 
motor  truck  legislation  uniformity  possible:  c  699 

•,  illustrated:  1.  letters;  e.  editorials:  h.  hints;  n,  notes. 


Legal  matters   (continued) 
Uregon  water  law  upheld  by  supreme  court,  e  2 
patent  of  Ira  H.  Jewell  invalid,  e  677,  a  583 
Post  Office  appropriation  bill,  e  768,  e  788 
power  dam  biil  deferred,  n  304 
railroads  sue  to  test  8-hour  law,  n  633 
riparian  righU  settled  by  arbitration  after  suit. 

By  Frank  P.  McKibben,  323 
Staten  Island,  suit  for  |100,000  in  garbage  fight, 

n  394 
typhoid  fever  "accident"?  e  277 
uniform  law  to  prevent  strikes  wanted,  n  633 
utility  regulation  on  a  right  basis?  e  648,  561 
water  and  sewer  laws,  inconsistencies  in.    By  C. 
A.  Emerson,  Jr.,  1  420 
By  W.  L.  Butcher,  284 
water-power  legislation  deferred,  e  367 
water-right  laws  in  western  states.    By  Clarence 

T.  Johnston,  1  369 
Webb  bill,  e  727 

legislation  problem  discussed  by  highway  engi- 
neers, a  741 
Lewis,  Nelson  P.: 
motor  truck  legislation  problem,  a  741 
uniformity  possible  in  motor  truck  legislation? 
1  809 
Lewis,  William  W.:    "South  Station  Under"  of  Bos- 
ton  rapid-transit  system  has  ample  traffic 
facilities,  'SOO 
Lidgerwood  Manufacturing  Co.:    Derricks  used  on 

Yadkin  River  power  project,  I  "689 
Lime: 
hydrated,  letters  which  won  prizes  in  contest,  764 
old    foundations   blasted   between    running   ma- 
chines, h  691 
Lincoln  Highway: 

Nevada  "mud  flats"  avoided,  n  557 
expenditure  on  for  1916,  n  808 
Locomotive : 

assembled  from  odds  and  ends.     By  R.  R.  Rie- 

menschneider,  h  •llO 
raised  from  harbor  by  jacks  mounted  on  scows. 
By  Victor  W.  Killick,  h  *452 
Longshore,  R.  L. : 

blueprint  paper  can  be  rejuvenated  with  peroxide. 

1  369 
crushed-stone  roads  cost  $3,600  to  S4,500  per  mile. 

•449 
small  bridge  "repaired"  by  local  officials  fails, 
1  *240 
Los  Angeles:    Irrigation,  aqueduct  water  used,  154 
Louisiana  State  Board  of  Health  tests  local  water 
in  laboratory  on  wheels.     By  J.  H.  O'Neill, 
•319 
Louisville    lock    gates    compared    with    those    at 

Panama  and  Keokuk,  a  46 
Lowell,  President  A.  Lawrence,  of  Harvard  Uni- 
versity.  Dedication  of  new  Technology,  a  13 
Lumber : 

city  engineer  defines  quality  to  use,  a  85 
cut  of  central  states  in  1915,  n  102 
see  timber 
Luten,  Daniel  B.:    Larceny,  1  210 
Luten  patent  invalid,  n  366 

M 

Madison,  Wis.:  Reservoir  wall  fails  when  backfill  is 

removed,  *343 
Maney,  G.  A.:  Eccentric  loading  on  columns,  I  419 
Manganese  ore  production,  n  86 
Manila  Railroad: 
handling  Filipino  labor  problem   in  construction 

of  Baguio  Railroad.    By  W.  M.  Butts,  *361 
Philippine  government  purchases,  n  362 
Mann,  C.  R.:  Results  of  canvass  of  engineers  on 

rating  of  qualifications  for  success,  a  10 
Manufacturers  appropriate  engineers'  ideas,  e  95 
Manufacturers   should   tell   what  parts   wear   out 
first,  569 
By  Amos  A.  Fries,  e  397,  I  419 
By  J.  P.  Stone,  1  4'79 
Maps: 
highway,  pocket  size,  issued  by  New  York,  n  356 
planetable  facilitates  making  for  valuation.     By 

R.  E.  Davis,  e  667,  674 
subsurface  systematized  in  Washington.    By  Asa 

E.  Phillips,  *262 
topographic,  made  of  1,237,520  sq.  mi.,  a  777 
Marani,  Virgil  G.:     Reinforced-gypsum  roof  decks 
modern  development  in  structural  field,  e  727, 
•745,  1  810 
Marlborough,  N.  Y.:  Giant  revolving  shovel  used  at 

gravel  plant,  *345 
Marlborough,   Mass.:   Observatory   on    stand   pipe, 

n  45 
Martin,  George  E.:  Old  roads  maintained  with  roll- 
er and  scarifier,  556 
Masonry  facing  on  reinforced-concrete  arch,  *327 
Massachusetts  Federation  of  Planning  Boards: 
example  might  well  be  followed  by  other  states, 

e  517 
road  resistance  tested  by  motor-truck  runs,  a  768 


ENGINEERING  RECORD  INDEX  TO  VOLUME  74 


July-December,  1916 


Massachusetts  Institute  of  Teehnologry: 

Latin-American  engineering  opportunities,  110 

President  Lowell's  address  at  dedication,  a  13 

Massachusetts    Public   Service    Commission:      Bay 

State  Railway  decision,  e  338,  a  342 
Massey,  C.  F.,  Company:    Improved  arrangement 

doubles  production  of  plant,  *164 
Massey,  G.  B.:  Excavating  machines  and  overhaul, 

148 
Mathematics:     Necessity    of    knowing    arithmetic, 

e  248 
Mathias,  D.  H.:  Temporary  studs  aid  in   spacing 

steel  for  circular  reservoir,  h  'TSl 
McAdam,  Jr.,  D.  J.:  Endurance  and  impact  of  types 

of  metals  tested,  a  *49 
McAlpin,  George  W.: 
ordinary  valve  used  as  shock  absorber  in  pump 

discharge,  h  572 
pump  boat  washes  cofferdam  fill  to   place  from 

barges,  h  *391 
steel  sheeting  driven  cheaply  under  water  with 

two  rigs,  h  *751 
swinging  leads  on  derrick  boat  rigged  for  rapid 

driving,  h  *25 
McClenahan,  W.  T.:  Equipment  for  testing  water 

meters  quickly  in  field,  *315 
McCullough,  Ernest: 
Average  bid  as  basis  for  award  of  contract,  1  331 
brick  chimney   strengthened  by   reinforced   con- 
crete, *173 
streng^th    of    clamped    splices    in    reinforcement 

bars,  1  361 
McDaniel,  A.  B.:  Test  concrete  cured  under  freez- 
ing conditions,  1  270 
McGraw,  James  H.:   Future  of  the  technical  and 

trade  press,  554 
McGraw  Publishing  Company;  Payment  of  regular 

salaries  to  employees  in  national  guard,  e  1 
McKibben,  Frank  P.: 
design  of  sand  boxes  to  lower  arch  centers,  1  630 
riparian  rights  settled  by  arbitration  after  suit. 

323 
theory  and  tests  presented  for  design   of  sand 

boxes  to  lower  arch  centers,  *530 
unprecedented  demand  for  men,  1  55 
McNeilly,  Robert  H.:  Worn  macadam  road  repaired 

by  tar  spraying,  *281 
Memphis,   Tenn.:   Concrete   bridge   difficult   to  de- 
stroy.   By  J.  H.  Weatherford,  *132 
Metals,  endurance  and  impact  strengths  tested.    By 

D.  J.  McAdam,  Jr.,  a  *49 
Metcalf,  Leonard:  Public  utility  commissions  should 

regulate,  not  operate,  corporations,  588 
Meters  (see  water  supply) 
Metropolis,  111:     Special  details  in  erection  reduce 

secondary  stresses  in  bridge,  e  757,  *774 
Miami  Conservancy  District: 
flood  prevention  plans  sustained,  e  667,  673 
hearing  begun,  n  454 
.Michigan:     Wayne    County.     Scarcity    of    pebbles 

forces  concrete  road  change,  n  705 
Miles,  Eugene  C:     Gas  companies  not  opposed  to 

heat-unit  standard,  1  690 
Military  engineering: 
in  Europe,  e  96 

range  finding  an  engineering  problem,  e  249 
Military  preparedness,  e  96 
Twenty-second    Corps    of    Engineers    at    Camp 

Whitman.    By  Robert  K.  Tomlin,  Jr.,  e  2,  *4 
Miller,   Hugh:   Uniformity  coefficient  a  misnomer, 

1  599 
Miller,  Spencer:  Engineers  and  the  new  national- 
ism, 1  118 
Milwaukee,  Wis.: 
double-deck    sewer    work    performed    from    five 

mounted  platforms,  *227 
city-planning  engineer  recommended,  n  694 
Mine  tailings  used  to  construct  earth  filled  dam  in 

Arizona.    By  Cyril  Wigmore,  *328 
Mining:   Experiment  and   safety  stations  selected, 

n  180 
Minnesota  conservation  department  to  be  created, 

n  544 
Mississippi  River  Commission:  Right  to  levee  Mis- 
sissippi, a  10 
Missouri:  Little  River  Drainage  District.   Improper 

inlets  damage  drainage  ditches,  '226 
Missouri,  Kansas  &  Texas  Railway:  San  Antonio 

terminal  under  way.     By  D.  A.  Tomlinson, 

•473 
Moberly,  Mo.:  Removal  of  dust  lessens  quantity  of 

oil  needed  for  dirt  roads,  n  21 
Montgomery   County,   Ala.:      Motor   truck   lessens 

cost  of  maintaining  gravel  roads.    By  Thom- 
as H.  Edwards,  »73 
Moon,  V.  S.:  Data  and  samples  of  borings  in  New 

York  City,  1  22 
Moore,  Lewis  E.:    To  compute  properties  of  un- 

symmetrical  sections,  1  780 
Morris,  Lester  H.:    Plow  handle  tamper  and  lengthy 

floats  finish  concrete  road,  h  *751 
Morse,  H.  L. :  New  apparatus  for  measuring  deflec- 
tion of  arbitration  bar,  a  ♦SO 
Moscow,  N.  Y.:  Failure  of  concrete  bridge,  1  22 


1  Motor  Trucks: 

army  using  150  at  San  Antonio,  629 
j       asbestos  lining  holds  heat  in  asphalt,  h  602 

cheaper  than  teams  or  railroad  for  hauling  ce- 
ment   to    inaccessible    work    at    Ripogenus, 
Maine,  *237 
Cleveland  engineers  to  lay  out  route,  n  785 
collect    manure    and    waste    bedding    for    1300 

horses,  n  202 
competes  with  railroads,  100 
decreased   cost   of   maintaining   gravel    roads    in 

Alabama.    By  Thomas  H.  Edwards,  *73 
distribute  materials  on  Cleveland  bridge  building 

job,  *347 
England,  damages  for  extraordinary  traffic,  e  757 
experiment  on  construction  work,  no  longer,  e  398 
export  since  outbreak  of  war  values  $90,000,000. 

n384 
fees,  manufacturers  object  to,  n  813 
furnishes  hot  oil  for  small  jobs,  h  *752 
Geodetic  Survey  party  adopts,  n  687 
grader  hauled  by,  h  482 
handled  easily  and  loaded  with  steam  shovels  in 

New  York  City,  *267 
hoist  concrete.    By  Edmund  G.  Kinyon,  h  *722 
industrial  trains  hauled  on  road  jobs,  h  *181 
legislation  discussed  at  Albany,  n  663 
legislation,  uninformity  possible?  e  699,  1  809 
Lincoln  Park,  Chicago,  n  148 
long  loads  handled  in  Milwaukee,  h  *241 
Mexican  border  experiences,  e  457 
mileage  as  basis  for  computing  depreciation.    By 

Asa  E.  Phillips,  *733 
oiled  street  mileage  of  St.  Louis  doubled,  a  526 
regulation : 

conserve  highways,  e  519,  a  536 
speed  and  weight,  e  487,  a  *495 
weight,  size  and  speed  advocated  in  Michigan, 
a  595 
road  resistance  tested,  a  768 
steel  tires  solve  difficult  haulage  problem,  *622 
stone  transferred  to  train,  to  simplifv  road  work, 
h  *211 
tractors : 

and  trailers  haul  136  tons  of  ore  in  5%  days, 

•769 
converted  into  hoist.    By  H.  S.  Carpenter,  391 
developed  in  power  ditching.    By  Frank  C.  Per- 
kins, *134 
used  in  European  war,  e  367 
traffic  increase,  e  247 

turntable  dump  on  Pittsburgh  building,  •765 
used   as  tractor   to  haul   engine   on   ."temi-trailer, 

h  *720 
waste  collection  in  Chicago,  496 
trailers,  23 

boiler  loaded  for  130  mile  trip  in  Rockies.     By 

George  S.  Young,  h  *481 
flat-car  with  flanged  wheels,  h  *51] 
Municipal  government: 

arbitration    by    engineers.      By    Farlev    Gannett, 

107 
bond  issues,  advice  for  campaign,  e  547 
city  managers  chart  convention  program,  *711 
city    planning: 

building   regulations.    New   York    City,    153.   e 

158,  *166,  a  405,  e  487 
campaign.  New  York  City,  e  158 
Chicago  considering,  e  727,  n  804 

engineer  recommended   by  Milwaukee  council, 

n  694 
engineers  on  Cleveland  commission,  n  755 
Massachusetts  federation  of  planning  boards, 

e  517 
Nelson  P.  Lewis  talks  to  American  Society  of 

Civil  Engineers,  e  727 
Santa    Barbara    uses    photograph    fl-om    aero- 
planes, n  586 
scope  of  Washington  board  enlarged,  n  545 
competent   engineer   assured   before   women   ap- 
proved bond  issue,  e  518 
contracts : 

accept  bids  nearest  average.    By  Zenas  W.  Car- 
ter, 1  240 
fallacy  of  awarding  on  average  bid  basis,  e  218 
fire-service  system  plans  proposed  for  Boston,  a 

438 
garbage  disposal  problems  solved  by  contractor 

in  San  Francisco,  n  603 
improvements,  convincing  the   public   that   it   is 

necessary,  e  187 
inspection  of  engineering  works  by  laymen  inad- 
visable, e  607 
inspection  trips  by  laymen,  1  689 
inspectors  should  be  salaried.     By  M.   Y.  Crow- 

dus,  84 
insurance  rates  call  for  grading  of  cities,  a  389 
New  York  City: 

Board  of  Standards  and  Appeals  adopts  rules, 

a  405 
park  system,  *147 
refuse  disposal  plant  dispute,  e  157 

*,  Illustrated:  I.  letters:  e.  editorials;  h,  hints;  n,  notes. 


Municipal  government  (continued) 
pavement: 

selection  of  right  type,  e  35,  570,  630 
specifications  adopted  at  American  Society  of 
Municipal  Improvements,  n  513 
photographs : 

samples  aid  city  paving  records,  *350 
used  as  specifications  by  Portland,  Ore.,  418 
public  finally  responsible  party  in  utility  develop- 
ment, e  637 
regulating  sale  of  water  by  meters  at  Philadel- 
phia proposed,  e  457 
snow-fighters  in  New  York  City  paid  $36,000  in 

silver,  e  758,  n  783 
specifications  issued  in  loose-leaf  forms  by  Port- 
land, Ore.,  352 
street  cleaning: 

costs  compared,  n  626 

New  York  City  business  basis  advocated,  e  188 
no  health  menace  in,  e  549 
subsurface   mapping   systematized   at   Washing- 
ton.   By  Asa  E.  Phillips,  *262 
standard    units    for    reporting    municipal    work, 

e  547 
traffic-count  data,  standard  forms,  *621 
waste  collection  recommended  by  motor  trucks, 

n496 
water  waste  prevention  plans  at  Chicago,  e  667 
waterworks  organization,  ideal,  described,  a  *323 


N 

Nagy,  B.:    Hydrated  lime  and  faulty  brick  piers. 

1  539  '  *^       , 

Nashville,    Chattanooga     &    St.     Louis    Railway: 

Metropolis  bridge,  special  details  in  erection 

reduce  secondary  stresses,  e  757,  *774 

Nashville,  Tenn.:    Macadam  road  repaired  by  tar 

spraying.    By  Robert  H.  McNeilly,  *281 
National  Academy  of  Sciences:     Co-operation  with 

engineers,  e   367 
National   Association  of   Railway   Commissioners: 
grade-crossing    signs    and    other    protection 
suggestions,  e  638 
National  Fire  Protection  Association:     Convention 

n  753 
National  Guard,  payment  of  regular  salaries,  e  1 
National  Industrial  Conference  Board  formed  for 

consideration  of  labor  problems,  e  638 
National  Lime  Manufacturers'  Association:     Con- 
test letters  with  won  prizes,  764 
National  Paving  Brick  Manufacturers'  Association : 
brick-road  demonstration  at  Terre  Haute,   Ind.. 

e  397 
convention  Oct.  6  at  Paris,  111.,  n  304 
inspection  of  monolithic  brick  pavements,  n  484 
National    Research    Council :     Immediate    activity 

planned,  n  483 
National    Rivers    and    Harbors    Congress:      Inter- 
state  Commerce  Commission  and  control   of 
water  transportation,  n  755 
National    Safety   Council:      Annual  conCTess,    De- 
troit, n  394 
Naval   Consulting   Board: 

Council  of  National  Defense  takes  over  work,  e 

429 
industrial    preparedness    committee   proposed,    n 

453 
industrial  survey,  e  125 

inventory  of  industries  for  mobilization,  12 
method    of    collecting    data    of   national-defense 
measure.    By  Robert  K.  Tomlin,  Jr.,  *128 
Near,   N.   G.:     Charts  tell  weight  of  sheeting  for 

round  or  box  cofferdams,  h  *451 
Nebraska:     Central  Power  Company,  hydroelectric 

development  on  Middle  Loup  River,  *716 
Nelson,  B.  S.:    Low-lift  pumping  plant  uses  distil- 
late fuel,  *437 
Newark,  N.  J.:    Dikes  and  tide  gates  control  mos- 
quitoes, a  *449 
New  England  Power  Company  records  data  on  post 

cards,  *715 
New    England   Waterworks   Association:      Boston 
meeting,  n  574 
convention  issue  of  Engineering  Record,  e  207 
papers    presented    at    Portland    convention    ab- 
stracted, a  385 
pipe-joint  leakage  to  check  $4,000,000  annual  loss, 

e  608,  a  616 
Portland  convention,  e  247,  n  276,  n  833 

news   report,   393 
present  condition  of  leakage  in  pipe  satisfactory  7 

e  369 
.standardized  water  meters,  e  367 
New  Jersey: 

Black  Tom  Island  explosion,  n  183 
Board  of  Commerce  and  Navigation  recommends 
$7,000,000  water  terminal  at  Bayonne,  n  633 
highway  conditions  reviewed,  e  609,  a  623 
motor  trucks  restriction  proposed,  e  519,  a  536 
road  cost  increased  by  traffic  and  difficult  con- 
struction, n  498 
New  London,  Conn.:    Timber-incased  concrete  cais- 
son for  bridge,  *737 
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New  Orleans,  La.:    Low-lift  pumping  plant  uses 

distillate  fuel.    By  B.  S.  Nelson,  *437 
New  Richmond,  Ohio:    Swinging  leads  on  derrick 

boat  rigged  for  rapid  driving,  h  *25 
New   York   Connecting   Railroad:      Screw  snikea 
*533  ' 

New  South  Wales  irrigators  assisted,  112 
New  York  City: 
apartment  weighing  1450  tons  moved  80  ft.,  h  '26 
Board  of  Standards  and  Appeals: 
inaugurates  bulletin,  n  423 
rules  of  procedure  adopted,  a  405 
building  districts  defined,  *166 
building  restriction  ordinance  passed,  e  125,  153 
e  158  ' 

building  zones,  e  487 

Bureau  of  Municipal  Research,  highway  and  en- 
gineering administration  courses,  n  514 
city  planning  campaign,  e  158 
columns  of  viaduct  raised,  *553 
Forty-sixth  Street  pier  excavation  and  masonry 

completed,  *62 
park  system  by  tree  planting,  *147 
passengers  over  Williamsburg  bridge,  n  16 
pavement  damage  calls  for  motor  truck  restric- 
tions, a  *495 
pavements  in  Borough  of  Manhattan  discussed. 

a  225 
refuse-disposal  plant  dispute,  e  157 
rock,  character  of.    By  V.  S.  Moon,  1  22 
snow  removal,  tie-up  prevented  by  12,000  snow- 
fighters,  e  758,  n  783 
street-cleaning,  business  basis  advocated,  e  188 
subsurface  pump  recommended  for  Central  Park, 

e  95 
street  railway  strike  threatened,  e  397 
subway : 
center-cut  method  avoids  vertical  side  face  in 

bad  rock,  e  759,  *760 
columns  and  girders  desig^ned,  *113 
concrete  form  failure  stops  traffic,  n  543 
Ely  Avenue  extension  opened,  n  603 
hole  through  first  of  new  tunnels  under  East 

River,  n  694 
largest  elevator  shaft  sunk  under  Forty-second 

Street,   *285 
progress  of  work,  n  543 

south  tube  of  East  River  tunnel  opened,  n  783 
steam  shovel  underground,  h  *149 
$22,000,000  to  complete,  91 
■    traffic  over  driveways,  54 

vehicle  tube  under  Hudson  River  approved,  n  814 
water  supply,  18-mile  tunnel  to  be  driven,  n  663 
West  Side  improvement,  e  788 
New   York   City   Elevated    Railway:     Domed   arch 
construction,    Queens    Boulevard    extension, 
*254 
New  York  Municipal  Railway  Corporation:     De- 
tails of  steel  elevated  structures  in  Brooklyn, 
•82 
New  York,  New  Haven  &  Hartford  Railroad :   Tim- 
ber-incased concrete  caisson  for  New  Lon- 
don bridge,  *737 
New  York  State: 
barge  canal: 

bin  has  high  salvage  value,  *542 
in  partial  operation,  e  517,  *520 
breaks  quickly  repaired,  a  384 
lock  design,  *521 
highway  department  criticized;  deputy  commis- 
sioners reply,  653 
highway  department  dragged  into  politics,  e  549 
mobilization  of  national  guard  at  Camp  Whit- 
man.   By  Robert  K.  Tomlin,  Jr.,  *4 
motor  truck  men  object  to   proposed   schedule, 

n  813 
Bureau    of    Municipal    Information,    results    of 

questionnaire,  e  307 
roads,  cost  of  several  types,  a  264 
Upper  Hudson  River  regulating  district,  plan  for 
reservoirs  in  Adirondacks,  n  723 
Niagara  Falls: 
divert  1400  additional  sec.  ft.,  n  711 
fuller  use  of  water  recommended,  a  204 
hydroelectric  situation  discussed,  n  213 
power  question  may  be  settled  by  international 

committee,  n  214 
power  situation  reviewed,  152 
Nitrate  in  U.  S.  claimed  to  be  without  value,  n  715 
Nitrogen   recovery  from   sewage   sludge  commer- 
cially practicable,  e  428,  a  444 
North  Western  Road  Congress:    Annual  convention 
at  Chicago,  753 

o 

Oates,  J.  M.,  Jr.:  Full-width  iron-shod  screed  gives 

crown  to  concrete  road,  h  *781 
Omaha,  Neb. :   Coagulant  plant  uses  improved  alum 

process,  *435 
Oregon  City,  Ore.:  Bids  asked  before  bonds  were 

voted  on  water  supply  system.     By  H.  A. 

Rands,  e  697,  *700 
Oregon   Highway   Commission:      Road  laws  need 

overhauling,  a  694 
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O'Neill,  J.  H. 

on  wheels,  *319 
Oils,  asphaltic,  heated  quickly  in  retort,  •297 
Osborn,  Frank  C:     To  compute  properties  of  un- 

symmetrical  sections,  1  780 
Oxyacetylene  apparatus : 
torch,  how  not  to  use.    By  William   G.   Broad- 
hurst,  h  149 
torch  widens  cable-line  slot,  n  267 
Observatory  on  standpipe,  n  45 
Oregon  water  law  upheld  by  supreme  court,  e  2 


Pacific   Great  Eastern   Railway,   bonds   floated   to 

complete  line,  n  283 
Pagon,  W.  Watters,  Slide  rule  for  number  of  riv- 
ets, 1  510 
Palmer,    W.    K.      What    caused    Quebec    Failure? 

1  480 
Panama  Canal: 
lighthouse  stairway,  precast  design.    By  Walter 

F.  Beyer,  *139 
lock  gates  and  valves,  corrosion  of,  a  681 
lock  gates  compared  with  those  at  Keokuk  and 

Louisville,  a  46 
rainfall  for  1915,  n  676 
slides  will  be  overcome,  a  650 
surges  for  16  miles  from  Pedro  Miguel  lockaees. 

By  R.  Z.  Kirkpatrick,  •591 
time  of  passage  through,  n  741 
tolls  discussed  by  General  Goethals,  n  813 
traffic  first  part  of  1915,  n  318 
Panama  Canal  Record,  new  size  and  name,  n  334 
Panama-Pacific  Exposition: 
engineers  executives  in  administering  $18,000,000 

budget,  e  187 
Horticulture  Building  wrecked,  *742 
Tower  of  Jewels  salvage  readily  marketed,  ^764 
wrecking,  dynamite  nroves  effective,  *203 
move  1000-ton  building  32  miles,  n  •SOS 
Paris,    111.,    Monolithic    pavements    in    Vermilion 

County.    By  Harlan  H.  Edwards,  *400 
Park,  E.: 

Chinese    build    reinforced-concrete    warehouses, 

*557 
men  cheaper  than  machines  in  China,  ^525 
Parker,  Harold:    Obituary,  726 
Pasadena,   Cal.,   City   engineer   and   commissioner 

prefer  activated  sludge  process,  a  628 
Passaic  Valley  Sewerage  Commission  must  raise 

$2,000,000  to  complete  sewer,  n  634 
Patch,   Dan: 
cost  of  cost  keeping  cut  by  study  of  office  force. 

h  58 
diagrams   for   cost   of  placing   steel   reinforce- 
ment, *264 
Pavements   (see  roads) 

Peoples  Gas  Light  &  Coke  Co.  of  Chicago,  profit- 
sharing  plan,  e  609 
Pennington,    G.    R.,    Trailers   with    motor   trucks. 

1  24 
Pennsylvania: 
committee  will  study  conservation  of  water,  n  723 
dams,  n  690 
road  condition,  n  442 
Water  Commission : 
policy  outlined,  n  333 
work,  1915,  outlined,  n  303 
state  control  of  power  suggested,  n  604 
two  miles  of  road  built  in  48  hours,  n  122 
workmen  killed  in  1916,  n  361 
Pennsylvania  Railroad: 

Chicago  freight  terminal,  ^594 
grade  crossing  elimination  at  Cincinnati,  Ohio. 
By  H.  G.  Wray,  ^144 
Perkins,  Frank  C,  Gasoline  tractor  developed  in 

power  ditching,  *134 
Perkins,   William   C,   Monolithic   and   semi-mono- 
lithic brick  roads  satisfactory,  1  569 
Philadelphia: 
Bell  Parkway  Building,  foundation  designed,  *259 
Bensalem  Avenue  bridge  design.     By  Jonathan 

Jones,  *504 
building  construction  record  for  factory,  *162 
buildings   designed   for  maximum   daylight   and 

transportation  facilities,  *804 
concrete  cured  under  freezing  conditions  tested, 

*78 
municipal  auditorium,   *121 
pipe  trestles  of  wood  replaced  by  concrete.    By 

John  S.  Ely,  *329 
regulating  sale   of  water  by   meters   proposed, 

e  457 
specification,  ambiguity  in,  e  65 
Philadelphia  &  Suburban  Gas  Company  machine 

bends  pipe  at  low  cost  in  field,  h  *661 
Philadelphia  Rapid  Transit  System,  Unballasted 
track  economical  in  subway,  ^471 
Philippine  Islands,  Increase  in  number  of  native 

engineers,  n  646 

Phillips,  Asa  E.,  j 

mileage  as  basis  for  computing  depreciation,  *733  j 

Washington   systematizes   sub-surface   mapping,  I 

■  *262  I 

*,  Illustrated;  I,  letters;  e.  editorials;  h.  hints;  n,  notes. 


Photography: 

camera  on  engineering  work,  1  '750 

camera's  use  on  engineering  work  worth  learn- 
ing.    By  H.  Colin  Campbell,  e  668,  •670 

pictures  lie,   ^154 

pictures  of  samples  aid  city  paving  records,  *ZtA 

prizes  for  pictures  showing  merits  of  concrete, 
n  454 

resident  engineers  on  drainage  work  that  take 
pictures,    n    256 

specifications  contained  on  prints  from  earner* 
negative,  418 

technique,  lens  and  subject  worth  study,  e  66S, 
•670 
Pierce,  D.  T.: 

evidence  presented  on  wear  of  concrete  rokda. 

1  'sog 

notes  on  New  York  road  conditions,  653 
Pierce,  E.  G.     Abnormally  slow  setting  of  small 

areas  of  concrete,  1  539 
Piers   (see  bridges,  abutments  and  piers,  founda- 
tions, wharves  and  docks) 
Piles: 
cut  off  by  portable  motor-driven  saw,  b  *blj 
sheet : 

backfiller  pulls,  h  •Sll 

driven  with   land   driver  equipped   with   two- 
way  leads  on  Cape  Fear  River,  h  •362 
inverted  hammers   pull   72   ft.  at   New  York 

pier.    By  C.  W.  Staniford,  e  607,  ^627 
rigid  guide  frame  holds.    By  C.  Louis  Zull,  b 

•781 
short  pieces  of  steel  welded  together,  h  721 
steel  driven  cheaply  under  water  with  two  rig* 

By  George  W.  McAlpin,  h  ^751 
structures  made  tight,  h  301 
By  Carl  0.  Johnson,  h  391 
how  made,  h  242 
weight   for   round    or   box   cofferdams   deter- 
mined by  charts.    By  N.  G.  Near,  h  •451 
Pipe: 
bent  at  low  cost  in  field,  h  •661 
break  causes  flood  in  New  York  tunnel,  n  423 
compression  tests  of  electric  conduits.    By  W.  E 

King,  *200 
concrete  elbow  for  wood,  ^642 
conduit,  masonry  tested  for  carrying  capacity. 

a  450 
corrosion  of  350-mile  Australian  line  12  ycar» 

old,  e  488,  a  501 
dismantled  with  powerful  wrench,  h  •eOl 
excessive  waste  indicated  in  American  cities.   <■ 

608,  a  616 
fire  hazard  in  frozen,  e  727 
flange  wedged  for  grout  connections,  •796 
higher  unit  stresses  and  computation  of  water- 
hammer  pressure.    By  Barton  M.  Jones,  794 
joint  leakage  correction,  n  712 
leakage   should    be   investigated   at   Tonawanda. 

N.  Y.,  e  458 
melt  lead  from  joints  of  water  line,  1  779 
metal  flumes'  life  increased  by  using  coal  tar, 

a  622 
Oregon   City  asks  for  bids  before  bonds  were 

voted.    By  H.  A.  Rands,  e  697,  *700 
riveted   joint,   economical   type   for   steel    pipes 
and  standpipes.     By  Frank  H.  Carter,  •467 
slow  setting  of  small  concrete  areas,  1  539 
steel  in  wrought-iron  by  etching  test,  110 
steel  recommended  for  37-in.  main  at  Rochester. 

N.  Y.,  a  40 
transition  from  circular  to  rectangular  section. 

•641 
tripod  used  to  swing  ram,  h  ^691 
velocity  of  flow  formula,  1  600 
vitrified  duct  line  moved  with  screw  jacks.     By 

W.  M.  Stieve,  h  ^632 
vitrified,  with  asphaltic  joints  used  as  force  main. 

a  619 
windlass  replaces  tripod  and  derrick,  h  ^542 
wood   stave  on   West   Okanogan   irrigation    sys- 
tem, ^640 
repaired  at  San  Diego,  Cal.,  n  651 
Pittsburgh: 
meeting  of  American  Society  of  Civil  Engineers. 

27 
sewer  explosions,  e  96 

William  Penn  Hotel.    Turntable  dump  for  motor 
trucks  on  excavation,  •765 
Plant  City,  Fla. :  Auto  truck  lines  compete  with  rail- 
roads, 100 
Plumbers  sanitary  engineers?     By  N.  T.  Binks,  e 

157,  1  270 
Plumbing: 
prizes  for  design  of  fixtures  and  equipment,  e  278 
prizes  offered  for  best  papers,  n  304 
Poles  and  posts: 
concrete   with   galvanized    corrugated    steel    for 

fence,  *537 
creosoting  effective,  a  414 
road  signs,  improvements  in,  a  •SO? 
Pond,  Frederick  H:    George's  opportunity,  1  688 
Political  economy,  engineer's  interest  in,  e  96 
Pomona,  Cal.,  Quick  repair  of  embankment  prevents 
flood,  n  39 


Xll 


ENGINEERING    RECORD    INDEX   TO    VOLUME    74 


July-December,  1916 


Portland,   Ore.: 
drinking  fountains  gain  popularity,  *494 
interstate    bridge    substructure    completed.    By 
Frank  M.  Cortelyou,  *36 
Portland  Cement  Association: 
concrete  paving  statistics,  n  12 
concrete  tanks  affected  by  few  fluids,  a  470 
concreting  in  cold  weather,  a  319 
structural  materials  research  laboratory,  Lewis 

Institute,  496 
survey  of  concrete  roads  planned,  n  619 
tennis  courts  built  of  concrete,  *358 
Porto  Rico:     §2,000,000  for  roads  and  bridges,  n 

122 
Ports  (see  waterways) 
Post,  Henry  B.     Steel  arches  designed  to  eliminate 

rim  tension  in  oil  reservoirs,  *353 
Preparedness: 
earthquakes,  e  157 
health  element  in,  e  217 
Prouty,  E.  W.    Answers  to  query  as  to  grrouting 

rock  under  Ripogenus  Dam,  1  570 
Pruett,  G.  C:   Quality  of  concrete  and  of  engineer- 
ing supervision,  1  688 
Public  Belt  Railroad  Commission  of  New  Orleans 
considers  applications  for  bridge  or  tunnel 
contracts,  n  334 
Public,  education  of,  urged,  a  77 
Publicity: 
advertising  discussed  by  Oregon  engineer,  a  434 
Chicago  Association  of  Commerce  to  secure  pub- 
lic improvement,  e  187 
Cincinnati,  New  Orleans  &  Texas  Pacific  Rail- 
way, e  188 
city  planning,  New  York  City,  e  158 
Public  utilities: 
commissions   should  regulate,  not  operate,  cor- 
porations.   By  Leonard  Metcalf,  588 
labor  disputes,  proposed  settlement  by  commis- 
sion, e  668 
management   by   separate   company   tabooed   in 

Massachusetts,  n  815 
public  finally  responsible  party  in  development, 

e  637 
regulation  on  right  basis?  e  548,  561 
Public  works  bureau  urged,  a  9 
Pumps: 
boat  washes  cofferdam  fill  to  place  from  barges. 

By  George  W.  McAlpin,  h  '391 
distillate  fuel  used  in  low-lift  plant  at  New  Or- 
leans.   By  B.  S.  Nelson,  *437 
force  grouting,  796 
gas  engine  centrifugal  recommended  for  Boston 

station,  a  438 
raise  water  68  ft.  in  tandem,  h  *272 
valve  used  as  shock  absorber  in  discharge,  h  572 
Pumping  station  makes  deep  Idaho  lake  available 
as  equalizer  for  Bear  River,  *68 


Quebec  Bridge: 
central  span  to  be  placed,  *273 
failure,  e  517 
analysis,  •363 

breakage  of  casting  of  rocker-joint  bearing  re- 
sponsible, *370 
cause  of.    By  W.  K.  Palmer,  1  480 
discussed  and   success  of  rebuilding   assured, 

e338 
evidence  complete,  e  429 
initial  cause  of,  e  368,  *432 
while  being  hoisted,  *363 
methods  to  float  and  hoist  center  span,  •372 
rebuilding  announced,  e  367 
superstructure  to  be  placed,  n  333 
Quebec,  Canada,  encourages  water-power  develop- 
ment, 42 
Queen  &  Crescent  Railroad  improves  drainage  of 
roadbed.    By  J.  T.  Bowser,  *625 

R 

Railroads: 

Alaska,  progress  not  slower  than  expected,  n  754 
Atlanta's  two  passenger  terminals  may  be  re- 
placed with  one,  •746 
Bessemer  &  Lake  Erie,  grade  reduction  near  Cul- 

merville.  Pa.,  *14 
Boise  &  ArrowTock  for  sale,  n  334 
Canadian  board,  n  152 
capitalization,  increasing,  e  219 
changes  in  laws  affecting  regulation,  n  122 
Chicago,  Milwaukee  &  St.  Paul,  construction  at 

Chicago,  *75 
Chicago  terminal  for  Illinois  Central,  plans  pre- 
sented, ^404 
problem  of  Illinois  Central  discussed,  n  393 
Chicago  traction  plan,  e  757,  *770 
China  will  build  about  1000  miles,  n  453 
Cincinnati,   New   Orleans   &   Texas   Pacific,  ac- 
cident publicity,  e  188 
cost,  estimated  and  actual,  of  Baguio  Railway, 

1  539 
drainage  of  subgrades  with  tile,  a  704 


Railroads  (continued) 
earnings  increase  in  year  ended  June  30,  a  436 
construction : 

labor    handling    problem    in    construction    of 
Baguio   Railroad,   P.   I.     By   W.   M.   Butts, 
•3&1 
men  cheaper  than  machines  in  China.     By  E. 
Park,  ♦525 
eight-hour  law: 

Goethals,  Major-Gen.  George  W.,  heads  board, 

e  457,  n  483 
effect  on  employees  not  in  brotherhood,  e  458 
unconstitutional,  n  693 
electric : 

Boston.     "South    Station    Under"   has    ample 
traffic  facilities.    By  William  W.  Lewis,  *800 
Cleveland  Railway  bridge  failure,  *483 
Cleveland  street  railway  flushes  streets,  *45 
New  York  City,  threatened  strike,  e  397 
sandstone  blocks  as  new  pavement  foundation, 

•585 
subway  track,  unballasted,  proves  economical, 

•471 
traflic  study  in  Chicago,  153 
want  less  crown  in  pavements,  a  172 
electrification  of  Chicago,  Milwaukee  &  St.  Paul, 

*41 
electrification  of  Illinois  Central,  n  783 
elevated  structures  in   Brooklyn,  details  of  de- 
sign, *82 
employees  not  members  of  the  brotherhood  peti- 
tion Congress,  e  189 
government  ownership: 
England,  e  548 
failure  in  Canada,  e  127 
government  regulation,  review  of  situation,  e  607 
grade  crossing: 

Drainage  drifts  stopped  slides  at  hillside  sepa- 
ration.   By  H.  G.  Wray,  *144 
public  should  be  enlightened,  e  697 
special  construction  methods  to  maintain  traf- 
fic   on    Delaware,    Lackawanna    &    Western 
Railroad,  *680 
making  safer,  e  247 
protection  signs,  e  638 
grade  recuction  of  Bessemer  &  Lake  Erie,  *14 
Hetch  Hetchy  construction  material  hauled,  a  138 
incline  cable  affords  access  to  Nevada  quarry, 

*355 
investigation  has  become  of  national  importance, 

e  637 
location  affects  track  maintenance.    By  Kenneth 

L.  Van  Auken,  292 
maintenance    of   way    expense,    allocating.      By 

John  A.  Rockwood,  1  55 
Manila   purchased   by   Philippine   government,  n 

362 
New    York,    Chicago    &    St.    Louis.      Quicksand 
would   render  hydraulic   grading   unsafe   in 
Cleveland,  n  423 
New  Zealand  developed,  n  422 
protest  against  first  two  tentative  valuation  re- 
ports, e  729,  a  735 
Queen   &   Crescent  roadbed  drainage  improved. 

By  J.  T.  Bowser,  *625 
rates  and  wages  here  and  abroad,  e  669 
regulating  interstate,  e  1 
revenue : 

April,   1916,  n   54 
July  and  August  increased,  n  660 
May,  1915,  n  235 
strike : 

arbitration   by  Interstate   Commerce  Commis- 
sion or  under  the  Newlands  Act,  e  1 
averted,  n  213 
situation  Sept.  2,  e  279 
sue  to  test  8-hour  law,  n  633 
track : 

Chicago  Union  station  plans,  *558 
gage  to  measure  rail  wear,  1  *779 
laying  out  sharp  curves.    By  P.  T.  Howes,  718 
transverse  fissures  laid  to  manufacture,  a  268 
wear  on  sharp  curves.     By  J.  T.  Bowser,  *555 
track-elevation,   soil-bearing    tests   to   determine 

loading.    By  R.  H.  Ford,  *652 
transportation  problem  inquiry,  e  125 
turntable  pounding  prevented  in  100  ft.  structure 

on  Santa  Fe,  *390 
valuation   (see  valuation) 
wage  controversy,  some  aspects,  e  308 
wider  freight  house  platforms,  n  17 
yards  and  terminals: 

California  commission  declines  to  investigate, 

n574 
Chicago  Union  Station  plans  made  public,  *558 
Pennsylvania  Terminal  at  Chicago,  *594 
San  Antonio,  Tex.,  well  under  way.    By  D.  A. 
Tomlinson,  *473 
Ramsay,  Sir  William:    Obituary,  155 
Rands,  H.  A.: 
bids  asked  before  bonds  voted  to  show  that  esti- 
mate represented  cost  of  pipe  line,  e  697,  *700 
grouting  alternate   holes  reduces   drilling  time, 
1  *479 

*,  Illustrated;  I,  letters;  e,  editorials;  h,  hints;  n,  notes. 


Reclamation: 

canal  width  limits  on  Little  River  district  in  Mis- 
souri, *174 
co-operative  land  selling,  Elephant  Butte,  e  189 
drainage: 
automatic  gates  used  in  California,  *47 
ditches  damaged  by  improper  inlets,  *226 
Little  River  district  of  Missouri,  ^174 
problems  studied  by  Missouri  engineers,  n  652 
extension  act  amended,  n  394 
pumping  plant  in  Louisiana  uses  distillate  fuel 

By  B.  S.  Nelson,  *437 
St.  John's  Valley,  Florida,  permit  to  begin  work 

granted,  n  393 
settlers'   problems   discussed   at   irrigation   con- 
gress, n  545 
settlers  with  small  farms  most  successful,  a  705 
Shoshone  report  on  condition  of  settlers,  e  458, 

a  463 
tile  drainage,  how  to  get  best  results,  a  704 
Reeves,  Austin  H.:     Present-day  college  education. 

1  66 
Refuse  disposal: 

burner  moved  on  barge  without  jacking,  h  *89 
contractors  solve  San  Francisco's  problem,  n  60.S 
hogs  as  waste  consumers,  e  125 
hogs  eat  Denver's  garbage,  *135 
methods  of  collecting  and  disposing  reviewed  by 
American  Public  Health   Association,  a  586 
New  York  City,  dispute  placing  at  Staten  Island, 

e  157 
Staten  Island,  N.  Y.,  $100,000  suit  instituted,  n 

394 
specifications,    more    attention    should    be    given 

to,  n  574 
Springfield,  Mass.,  plant  bankrupt,  n  394 
Reservoirs : 
Bear  Lake,  Utah-Idaho,  *68 

capacity    increased    and    construction    cost    de- 
creased by  hydraulic  sluicing,  *712 
Cedar  River,  Seattle,  sealing  with  clay  and  as- 
phalt, a  228 
Cleveland,  new  to  be  built  inside  old  one  that 

failed,  *702 
concrete: 

collapses  at  Madison,  Wis.,  n  333 
constructed  without  forms  with  Cement  Gun. 

h   *512 
disintegrated  by  few  fluids,  a  470 
Omaha  construfted  by  day  labor.     By  Homer. 
V.  Knouse,  *527 
construction : 
form  handled  by  light  traveler  which  straddles 

wall,  h  *90 
reinforcement  placirpr  aided   by   notched   steel 
brackets.    By  E.  W.  Kelly,  *312 
cost  of  5,000,000  gal.   concrete  basin  at  Duluth, 

Minn.     By  E.  W.  Kelly,  *312 
Elephant  Butte  to  serve  233  years,  a  349 
failure,  Madison,  Wis.,  *343 
Keechelus,  Wash.:  Watertight  construction  fea- 
ture of  design.     By  C.  E.  Crownover,  *474. 
•584 
rim    tension    eliminated    by    steel    arch    design, 

*353 
seepage  remedies  for  Cedar  River,  Seattle,  e  217 
spillway,     cumulative     counterweights     feature. 

By  Josenh  Wright,  *286 
propose  $6,500,000  project  in  Adirondacks,  n  723 
Reynolds,  Jos.  B.:  Design  of  sand  boxes  to  lower 

arch  centers,  1  630 
Riemenschneider,    R.    R.:      Odds    and    ends    make 

locomotive,  h  *119 
Rio  Grande  Light,  Heat  &  Power  Company:  Hydro- 
electric development  in  New  Mexico,  n  *604 
Risley,  W.  L:    Brush-and-stone  jetties  prove  effec- 
tive, 1  117 
Rivers   and   Lakes   Commission:     Report   on   flood 

control  problems  of  Illinois  River,  a  16 
Riverside,  Cal.:     Oiled  pavements  smoother  with 

scarifier  and  scraper,  *232 
Rivets : 
carry  unequally  distributed  stress,  651 
electric  welding  may  supplant.    By  G.  C.  Hinck- 
ley, 524 
number  estimated  by  slide  rule,  I  510 
Roads : 
asphaltic.     Oils  heated  quickly  in  retort,  *297 
Bitulithic   laid   over   old   gravel.     By   David   H. 

White,  *17 
bitumen-testing  needles  with   constant  friction. 

By  Samuel  Whinery,  *258 
bond  issues,  arguments  advanced  against,  e  609, 

a  623 
break,  causes  of  low,  n  532 
brick: 

grout  cracks  of  old  pavements,  1  779 

lai.l  on  2-in.  mortar  base  for  $1.45%  per  sq.  yd. 

By  P.  E.  Green,  *797 
monolithic    and    semi-monolithic    satisfactory, 

1  569 
monolithic  brick  laid  in  King  County,  Wash., 
n   510 
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Roads,  brick    (continued) 

monolithic  inspected  at  Paris,  111.,  e  397,  n  484 
pavement  carries  4492  vehicles  a  day,  54 
relaid  on  v?et  concrete  cushion,  676 
semi-floating  in   California,   *172 
bridge  manual,  e  789 

bridges,  short-span  standard  adopted  in  Utah   a 
175  ' 

broken    stone    not    permanent    improvement    in 

Pennsylvania,  n  693 
Chicago  can  improve  paving  methods,  e  697  a  702 
citizens    select   type,    e   35 
comments  on  Eastern,  a  142 


xiii 


By  H.  B. 


concrete : 

belts  used  successfully  in  floating 

Bushnell,  e  457,  h  *481 
cause  of  cracks,  studies  begun.    By  William  M 

Kinney,  621 
cracks  developed  in  a  year,  a  87 
concrete  for  resurfacing,  a  434 
cracks  prevented  by  reinforcement,  *643 
decolorize  tar  streaks,  n  701 
durability  of,  e  578,  1  600 
expansion  joints  unnecessary,  n  783 
hardeners   used   on   experiment  in   Louisiana. 

n  766  ' 

hose  used  to  finish,  h  *572 
inverted  crown.     By  S.  W.  Greene,  I  *55 
iron-shod  screed  gives  crown  to  concrete  road 

By  J.  M.  Gates,  Jr.,  h  *781 
joints  laid  late  in  season,  539,  569 

By  H.  S.  Van  Scoyoc,  *465 
pavement  laid  on  2-in.  mortar  base.     Bv  P    R 

Green,  *797  ^ 

pavement,  record  grade  for,  n  471 
scarcity  of  pebbles  forces  change,  n  705 
steam  shovel  breaks  up  with  drop  hammer    Bv 

Herbert  J.  Gilkey,  h  812 
stone  transferred  from  trucks  to  train   h  *211 
tar  for  bond,  a  434 
tests   needed   to   verify   crack   theorv.     Bv   S 

Whinery,  *529  ' 

turnouts,  information  wanted  on,  1  688 
used  in  resurfacing,  e  427 
water  kept  on  by  additional  dike,  *500 
wear,   evidence   presented   in   Wayne   County, 

1  *509 

wear  tested,  a  50 

congress  passes  $85,000,000  bill,  42 

construction : 

asphalt  heat  held  by  asbestos  lining  in  truck 
body,  h  602 

belts  for  floating  concrete  should  be  water- 
proof, 1  599 

belts  used  in  floating  concrete.  By  H.  B.  Bush- 
nell, e  457,  h  *481 

brick  laid  on  concrete  base  in  monolithic  pave- 
ments, Vermilion  County,  111.  By  Harlan  H. 
Edwards,   *400 

California  highways  nearing  completion,  n  201 

cement  handled  safely  and  cheaply  on  plank 
racks.     By  Harlan   H.  Edwards,  h  *421 

costs  $5,500  per  mile  in  Africa,  a  354 

costs  $26,000  to  build  50-mile  road  in  Utah, 
•356 

crane  unloads  stone  and  hauls  scraper  to  spread 
it,  h  *692 

crushed-stone  in  Indiana.  By  R.  L.  Longshore, 
*449 

drum  on  rear  axle  of  mixer  pulls  template.  By 
Harlan  H.  Edwards,  h   *721 

equipment  depreciation,  n  644 

granite  block  laid  in  Brooklyn  to  replace  wood 
block,  *51 

grout  mixer  designed,  *651 

highway  over  continental  divide  in  Southwest- 
ern Colorado,  *378 

hose  used  to  finish  concrete,  h  *572 

increase  caused  by  extended  use  of  motor  vehi- 
cles, n  392 

industrial  track  ballasted  with  rock  pays.  By 
Harlan  H.  Edwards,  h  *451 

joints  in  concrete  laid  late  in  season.  By  H. 
S.  Van  Scoyoc,  *465 

leaner  grout  as  remedy  for  expansion  prob- 
lems, n  112 

macadam  built  through  Maine  woods  to  con- 
struct dam,  *237 

McLennan  County,  Texas.  By  William  C. 
Davidson,  *177 

motor  truck  hauls  30-ton  industrial  trains, 
h    *181 

New  York  State  Highway  Commission  criti- 
cized;  deputy  commissioner's   reply,   653 

North  Western  Road  Congress,  753 

plank  laid  across  shifting  desert  sands,  *131 

plow  on  dinkey  clears  road  of  material,  h  *812 

plow  handle  tamper  and  lengthy  floats.  By 
Lester  H.  Morris,  h  *751 

prosperity  follows  Western,  e  368 


Roads,  construction    (continued) 

release  valve  maintains  pressure  in  highway 
water-supply  line.  By  Harlan  H.  Edwards, 
h  691 

^'»;j^„^'"edged  from  river  for  California  road, 

single-track  in  New  York,  n  265 

stone  transferred  from  trucks  to  train,  h  *211 

subgrade    checked    by    device.      By    Ralph    P. 

Brown,  h  •542 
two  miles  built  in  48  hours,  n  122 
contractor  works  all  winter,  h  661 
cost: 
accounting,  uniform,  should  be  adopted,  e  427 
data  on  California,  n  232 
guessing  at,  e  757 
traffic    and    difficult   construction    increase    in 

New  Jersey,  n  498 
crushed-stone  $3,500  to  $4,500  per  mile.     By 

R.  L.  Longshore,  *449 
highway  commission  of  California  accounts  for 

$18,000,000,  e  518,  a  536 
location  of  material  bases  help  contractors  bid 

h  300 

convicts: 

decrease  since  prohibition,  e  647 

do  heavy  work,  461 

labor  not  always  economical,  n  51 

crowning  in  Chicago  excessive,  a  172 

curb,  integral,  cuts  paving  cost,  n  150 

superelevation  determined  by  California  High- 
way Commission,  *293 
damages  for  extraordinary  traffic,  e  757 
equipment.     Squeegee   made    out  of  old  hoe,  h 

•661 
expenditure   in   1915  by   U.   S.  Office  of  Public 

Roads,  a  406 
federal  aid  bill,  e  33 
federal   allotments,   130 
Ford  in  Washington  County,  Utah,  •148 
foundations,    pavements   between    street-railway 
tracks  paved  by  mixer  mounted  on  trucks, 
h  *392 
Georgia   House  and   Senate  pass   highway   bill, 

n  243 
grader  hauled  by  auto  truck,  h  482 
grades  cut  down  in  San  Francisco,  *556 
granite  block  laid  in  Brooklyn  to  replace  wood 
block,  e  65 

gravel : 
disintegrated,   best   natural   highway   material 

in  Colorado.    By  W.  W.  DeBerard,  *460 
harrowing  highly  important,  a  79 
gutters,  cobble,  1  419 
highway  commission  wants  results,  not  excuses, 

a  533 
instruction.     Short  course  at  University  of  Illi- 
nois, n  634 
labor,  skilled  difficult  problem   in   Pennsylvania, 

n  358 
latest  style  in  highway,  e  487 
laws  in  Oregon  need  overhauling,  a  594 
legislation: 
federal  allotment  collected,  130 
federal  road-aid  bill  not  a  pork  measure,  e  125 
$2,000,000  in  Porto  Rico,  n  122 
macadam,  repaired  by  tar  spraying.     By  R.  M. 

Strohl,  1  361 
maintenance: 

American  Association  of  State  Highway  OflS- 

cials  convention,  n  783 
bituminous  patches  made  with  portable  plant. 

By  Samuel  H.  Lea,  *555 
cost  reduced  by  motor  trucks,  *73 
direct  dragging,  directions  for,  n  469 
macadam  repaired  by  tar  spraying.     By  Rob- 
ert H.  McNeilly,  *281 
McLennan  County,  Tex.    By  William  C.  David- 
son, *177 
men  scarce,  n  655 
North  Western  Road  Congress,  753 
oiled-street  mileage  of  St.  Louis  doubled  with 

auto  truck,  a  526 
oiling  better  in  Arizona  when  surface  is  wet,  a 

584 
oil  18  miles  in  24  days  in  California,  n  256 
roller  and  scarifier  in  Indiana.     By  George  E. 

Martin,  556 
scarifier  and  scraper  used,  *232 
stations  for  California  highways,  *299 
tar  spraying  repairs  worn   macadam.     By  R. 

M.  Strohl,  1  361 
temnlate  used  in  resurfacing  old  macadam,  n 

208 

trailer  furnishes  hot  oil  for  small  jobs,  h  *752 
mapped  in  South  Carolina,  n  679 
map,   pocket   size,   issued   by   New   York    State 

Highway  Commission,  n  356 
monolithic  pavements  in  Illinois.     By  Harlan  H. 
Edwards.  *400 
built  on  1-in.  base,  *708 
motor  fees  in  United  States,  n  176 

*.  illustrated;  I.  letters:  e.  editorials;  h.  hints:   n.  notes. 


Roads  (continued) 
motor  trucks: 
effect  of,  e  487 

legislation  discussed  at  Albany  hearing,  n  668 
regulation  advocated  in  Michigan,  a  595 
restrictions  proposed  to  conserve,  e  519,  a  536 
restrictions  to  prevent  damage,  a  •495 
New  Jersey  spends  $100,000,000  yet  has  inade- 
quate system,  e  609,  a  623 
New    York    highway   commission    dragged    into 

politics,  e  549 
part-time  boss,  e  787 

patrolman,  location  of,  indicated  by  flag,  n  212 
pavements: 
curb,  adjustable  trowel  triples  finishing  prog- 
ress.    By  P.  E.  Green,  h  •812 
New  York  City,  Borough  of  Manhattan,  din 

cussed,  a  225 
petitions — the  right  kind,  e  458,  1  570 
scarifier  and  scraper  smooth  oiled,  ^232 
selection  of  right  kind,  1  630 
selection  should  be  left  to  official  in  charge,  I 
541 
Pennsylvania,  condition,  n  442 
photographs  of  samples  aid  Portland  paving  rec- 
ords, •350 
progress  on  New  York  highways,  a  264 
property  owners  not  liable  for  improvement,  n 

694 
protected   cheaply   from   scour.     By   George   E. 

Schaefer,  •SOS 
promotion  work  should  be  put  on  honest  en*ri- 

neering  basis,  e  577 
protected  from  sea  by  a  sheet  piling,  ^208 
resistance  tested  by  motor  truck  runs,  a  768 
right-of-way  at  sharp  curves.    By  H.  E.  Bilger. 

a  77 
sandstone  blocks  serve  as  new  pavement  foun 

dations,  *585 
sheet-pavement  problems  in  St.  Louis,  a  505 
signposts,  improvements  in,  a  ^807 
sixty  million  dollar  bond  issue  in  Illinois,  n  814 
soil,  before  and  after  building,  in  Virginia,  •CS? 
specifications    adopted    at   American    Society    of 

Municipal  Improvements,  n   513 
speed   suppressors   needed   to  curb   automobiles 

1  600 
straightened  in  King  County,  Wash.,  n  114 
tar  filler  poured  from  wheelbarrows,  h  661 
traffic: 
count,  standard  forms,  ^621 
increase,  e  247 

on   rectangular  system  analyzed.     By   E.   W 
James,  ^439 
traffic-census    forms,    changes    suggested.      By 

Daniel  B.  Goodsell,  •748 
type  selection  by  petition,  1  570 
U.,S.  Office  of  Public  Roads: 
reorganized,  *615 
prescribes  rules  for  federal-aid  appropriations 
a  405 
Vermilion   County   method   of  spending  $1,500,- 

000  for  bond  issue,  •678 
Washington  will   spend   $5,000,000  during   next 

two  years,  n  775 
wear,  evidence  of,  1  ^509 
white  bridges  mark  auto  trail,  n  439 
winter  traffic  regulated,  n  166 
Wolf  Creek  Pass  over  Continental  Divide  in  Colo- 
rado opened  to  traffic,  *378 
Roark,  Raymond,  J.:    Tests  apparently  substantiate 
theoretical  formula  for  strength  of  outstand- 
ing flanges,  *592 
Rochester,   N.   Y.:     Steel   pipe   recommended   for 

37-in  main,  a  40 
Rock-crushing   machinery: 

spindle  straightened  in  field.    By  H.  S.  Carpen- 
ter, h  •SU 
Welland  Canal,  ^490 
Rockwood,  John   A.:     Proper  basis   for  allocation 

of  maintenance  expenses,  1  55 
Rods  (see  concrete,  reinforcing) 
Rogers,  Frank  F.:     Motor  truck  legislation  prob- 
lem, 742 
Rope: 

see  cables 
tension  in,  h  25 

wire,  tested  by  Bureau  of  Standards,  *81 
Ross,  Louis:     Stoplog  barrier  regulates  Romanov 

Canal,  *114 
Ross,   R.   A.:      American   engineers   for   Canadian 

work,  1  472 
Roosevelt  tunnel,  record  penetration,  384 
Rubidge,   W.   F.   B.:     Approaches   of  Bloor   Street 
viaduct,  Toronto,  have  concrete-covered  steel 
frames,  ^714 
Ruth,  Edgar  K.:     Hopple  Street  viaduct,  Cincin- 
nati, built  with   cantilever  beams   of  arch 
form,  •SSI 
Ryan,  James:     Powerful  wrench  dismantles  large- 
diameter  pipe  line,  h  *601 
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Sacramento,  Cal. : 
deep-water  route  can  be  built  cheaper  than  old 

can  be  maintained,  n  431 
water   supply : 
filtered   river  water  most  economical,  e   397, 
a  403 
St.  Augustine,  Fla. : 

St.  Johns  Valley  drainage  plans  approved,  n  393 

sewer  system  without  manholes  or  records,  I  699 

St.    Charles,    Mo.:     Bridge    over    Missouri    River 

wrecked  by  fire,  n  463,  *477 
St.  Louis,  Mo.: 

conduit  tested  for  carrying  capacity,  a  450 
flood  control  will  make  waste  land  factory  sites, 

a  773 
Municipal  bridge  nears  completion,  n  *455 
typhoid  decreases,  n  473 

water  supply,  operation  of  filter  plant,  a  53a 
St.  Louis  Engineers'  Club:     Sheet-pavement  prob- 
lems in  St.  Louis,  a  505 
St.    Louis    &    San    Francisco    Railroad:     Trusses 
changed  for  girders  without  falsework.     By 
C.  L.  Ketcham,  h  *422 
Salt   Lake   City   water   supply   increased   by   new 

arched  rubble  dam,  '314 
Sand: 
storage  and  conveyor,  Yadkin  River  hydroelectric 

project,  *613 
uniformity  coeflSoient  a  misnomer,  1  599 
San  Diego,  Cal.: 
arched  gravity  dams  to  be  built,  *195 
concrete-slab  cover  for  19-mile  ditch.     By  A.  C. 

Francis,  •718 
highway  protected  from  sea,  *208 
track  built  on  top  of  tunnel  pipe.    By  A.  C.  PVan- 

cis,  h  *662 
wells  protected  from  flood  damage  by  wedges. 

By  A.  C.  Francis,  •773 
wood  pipe  and  tunnels  repaired,  n  651 
San  Francisco,  Cal.: 
beach  protected  by  monolithic  concrete  structure, 

•560 
building  since  1906,  n  772 
Calaveras  dam  constructed  by  hydraulic  method. 

By  G.  A.  EUiott,  *220 
gfarbage  disposal  problems  solved  by  successful 

bidder,  n  603 
granite  curbing  being  replaced  by  concrete,  n  707 
street  grades  cut  down,  *556 
San  Francisco-Oakland  bridge  proposed,  29 
Sarr,  F.  W. :   Reply  to  criticism  of  New  York  roads, 

654 
Schaefer,  George  E.: 
country  roads  protected  cheaply  from  scour,  •503 
reinforced-concrete  bridge  fails  at  Moscow,  N.  Y., 
1  22 
Schenectady,  N.  Y.:    Dam  failure,  n  *544 

Schmitt,  Edwin  A.:    Heartwood  specification  and 

density  rule,  1  630 
Schriver,  Karl  H. :   Hurters  suspended  from  timber 

in  concreting  dam  foundation,  h  •631 
Schwendener,  Karl  D.:     Diagram  useful  for  bend- 
ing up  steel  reinforcement,  *239 
Scientific  research  applied  to  industrial  problems 

approved  by  British  government,  a  683 
Scientists,  relation  between  engineers  and,  e  459 
Seabright,  N.  J.:    Low  jetties  for  shore  protection, 

•18 
Seaboard  Byproduct  Coke  Company  ovens  on  Jer- 
sey meadows,  *703 
Seaman,  Henry  B.:    Relation  between  yield  point 

and  proportional  limit,  1  117 
Seattle: 
Cedar  River  reservoir  seepage,  e  217 
Cedar  River  reservoir,  silt  with  clay  and  place 

asphaltic  lining,  a  228 
Lake  Washington  Canal,  main  lock  open  to  trafiSc, 

n  *243 
streams  carry  gravel,  sand  and  silt  which  must 
be  removed  before  power  is  developed,  *290 
tunnel   under   Lake   Union   presents   difficulties, 
•795 
Seattle  engineering  societies  consolidate,  n  784 
Seawalls  (see  shore  protection) 
Sell,  W.  D.: 

Engineers'  "right-of-entry"  act,  1  180 
Loose-leaf  methods  applied  to  surveyors'  notes, 
229 
Serviss,  Chas.  F.:    Longest  span  slab  used  in  Chi- 
cago hospital,  I  780 
Sewage  treatment: 
BCti  vated-sludge : 

community  plant  for  Chicago  stockyards,  n  784 
Chicago  Sanitary  District  to  build  plant,  n  695 
preferred  by  city  engineer  of  Pasadena,  Cal., 

a  628 
stock-yards  wastes,  137 
aeration  suggested  for  disposal  of  sludge,  a  448 
American   Society  of   Municipal   Improvements, 

session  unsatisfactory,  e  517 
Cameron  septic  patents  expire.     By  George  W. 

Fuller.  436 
Chicago  Chamber  of  Commerce  to  assist  in  solv- 
ing problem,  n  664 


Sewage  treatment  (continued) 

chlorination  possibilities,  e  278 

Columbus,  Ohio,  n  115  y' 

cost  comparison  of,  by  Harrison  P.  Eddy,  a  557 

dilution  method  used  by  Chicago  Sanitary  Dis- 
trict not  satisfactory,  n  754 

double  tank  proposed  for  residential  plants.  By 
Waldo  S.  Coulter,  *298- 

electrolytic-lime  plant  inspected  at  Decatur,  111., 
n  455 

electrolytic  little  better  than  lime  alone.  By  Ed- 
ward Bartow,  e  577,  *596 

Fitchburg,  Mass.,  report  on  year's  operation, 
a  565  x 

inspection  by  laymen  inadvisable,  e  607 

isolated  plants  recommended  for  cities  north  of 
Chicago,  a  656 

laymen  investigation,  1  689 

nitrogen  recovery  from  sludge  commercially 
practicable,  e  428,  a  444 

nomenclature  by  American  Public  Health  As- 
sociation, e  548 

operation,  skilled,  urged  by  American  Public 
Health  Association,  a  582 

pipe  perforated  for  air  distribution  at  Edmon- 
ton, Canada,  660  , 

sand  catcher  costs  at  Columbus,  n  677 

sedimentation  tanks  and  chlorination  for  lake 
cities  north  of  Chicago,  a  656 

self-purification  of  streams,  reaeration  import- 
ant, a  617 

sludge: 
dewatering  big  by-product  problem,  e  428,  a445 
disposal  from  mechanical  filters,  n  573 
separate  digestion  improves  Imhoff  tank  oper- 
ation.    By  Dr.  Karl  Imhoff,  *101^ 

small  plants  predominate,  n  662  / 

testing  station  at  Cleveland  reports,  a  80  ' 

worms    suggest    sludge-disposal    possibilities,    e 
578 
Sewerage  system: 

alligator  used  to  clean,  n  *724 

arbitration  by  engineers  in  valuation  case.  By 
Farley  Gannett,  107 

construction: 
conveyor,  belt,  deposits  wet  concrete  in  forms, 

h  *571 
Milwaukee   River,  work  performed  from  five 
mounted  platforms,  ^227 

gasolene  vapor  causes  explosions,  e  96 

General  Electric  Company  makes  system  con- 
form to  that  of  Schenectady,  N.  Y.  By 
Paul  G.  Koch,  206 

inspection  by  auto  in  Columbus,  0.,  n  693 

manholes  and  records  did  not  exist  in  St.  Augus- 
tine, Fla.,  1  599 

Passaic  Valley  must  raise  $2,000,000  to  com- 
plete, n  634 

roots  grow  rapidly  in,  1  *688 

vitrified  pipe  with  asphaltic  joints  used  as  force 
main,  a  619 
Shafts  (see  tunnels) 
Shaw,  Arthur  M.: 

dredging  contractor  must  keep  in  close  touch 
with  work,  *802 

dredging  equipment  should  be  chosen  to  fit  con- 
ditions, e  728,  *730 

men  trained  to  fill  positions  above  them  in  good 
dredge  crew,  *767 
Shepard,  R.  B.,  Jr.: 

depreciation  as  applied  to  valuation,  202 

how  should  abandoned  property  be  valued?  499 
Shipbuilding: 

American  approaches  British  in  volume,  n  674 

new  methods  for  using  concrete,  1  779 

plant  planned  for  rapid  production  of  special 
steamers,  a  *498 

shed  contains  special  trusses  designed  for  verti- 
cal and  horizontal  crane  loading,  *550 

special  trusses  in  walls  of  Sun  plant,  *734 
Shirley,  H.  G.:   Justice  to  the  contractor,  I  180 
Shore  protection: 

banks  above  and  below  Hanlon  Heading,  n  514 

barbed  wire  helps  build  river  embankments,  *707 

concrete  revetment  proves  economical  on  lower 
Mississippi  River,  a  *614 

England,  east  shore,  n  118 

four  types  developed  in  Washington,   •677 

jetties,   brush    and   stone,   prove   effective.      By 
Lewis  M.  Haupt,  1  117 
By  W.  I.  Risley,  1  117 

rake  spreads  riprap  and  cobbles,  h  *812 

roads  protected  cheaply  from  scour.  By  George 
E.  Schaefer,  ^503 

San  Diego,  Cal.  Sheet  piling  placed  along  dike, 
•208 

San  Francisco,  monolithic  concrete,  *560 
Sidewalks,  stone,  standardized,  n  538 
Siems-Carey  Railway  &  Canal  Comnany.  Chinese 

railroad  contract  secured,  n  453 
Sierra  &  San  Francisco  Power  Company.    Straw- 
berry  Dam,   rockfill,  upstream   face  sealed 
with  sliding  concrete  apron,  '260 
Signs,  improvements  in  those  for  roads,  a  ^807 
*,  Illustrated:  1,  letters:  e,  editorials:  h.  hints:  n.  notes. 


Simmons,  Geo.  W.,  Jr.:  Alligator  cleans  sewers  in 
Florida  city,  n  ^724 

Sinclair,  Frank  0.:    Obituary,  665 

Slide  rule  for  number  of  rivets,  I  510 

Slides   (see  landslides) 

Smith,  E.  D. :  Apparatus  for  determining  soil  pres- 
sures, a  *48 

Smith,  R.  L.:  How  can  bridge  aqueduct  be  cleaned, 
1  24 

Smith,  T.  A. :  Formulas  for  width  of  base  of  gravity 
retaining  wall,  *564,  n  769 

Smoke  Prevention  Association:     St.  Louis  conven- 
tion, n  454 
Societies : 

participation  of  engineers  in  civic  affairs,  e  34 
publication  of  autobiography,  e  34 
Society  for  Street  Cleaning  and  Refuse  Disposal 

meets  in  New  York  City,  n  454 
Soil  pressure; 
determinations.     By  A.  E.  Goldbeck  and  E.  D. 

Smith,   a   *48 
tested  in  New  York  subway  excavation,  a  *291 
tests  determined  loading  on   Chicago  track-ele- 
vation.    By  R.  H.  Ford,  *652 
South  America: 

engineering  opportunities,  110 
By  V.  L.  Havens,  I  179 
South  Carolina  maps  roads  to  aid  travelers,  n  679 
Southern  Pacific  Railroad: 

asphalt  covering  for  trestles,  n  585 
rake  spreads  riprap,  h  *812 
Willamette-Pacific  line  completed,  n  333 
Southern   Pine  Association:    Heartwood  specifica- 
tion needed  to  get  best  grade  timber,  e  519, 
e  787 
Southern  Railway:   Bridge  at  Asheville  holds  de- 
spite high  water,  *167 
Specifications: 

ambiguity  in,  e  65 

cement,  new,  e  65 

fir  bridge  timbers,  a  *70 

heartwood  adopted,  e  787 

heartwood,  needed  to  get  best  grade,  e  519 

loose-leaf  forms  covering  materials  and  methods 

issued  by  Portland,  Ore.,  352 
photographs  used  by  Portland,  Ore.,  418 
power  given  engineer.    By  H.  G.  Shirley,  I  180 
procedure  for  adoption  by  A.  S.  T.  M.,  e  65 
structural  steel  work  of  buildings  proposed.     By 

R.  Fleming,  e  698,  708 
wearing  surface  of  brick  pavement,  *797 
Springfield,  Mass.: 
coliseum  roof  supported  by  200-foot  arches  vdth- 

out  tie  rods,  *442 
refuse  disposal  plant  bankrupt,  n  394 
Stairway:      Precast  desig:n  developed  for  Panama 
Canal    lighthouse.      By    Walter    F.    Beyer, 
•139 
Stamper,  R.  M.:  Justice  to  the  contractor,  I  270 
Standardization,  overdoing,  e  668 
Standard   Oil   Company:    Waterworks  intake  and 

pumping  station  combined,  *230 
Standard  units  for  municipal  work,  e  3 
Staniford,   C.   W. :    Inverted  hammers   pull   75-ft. 

sheeting  at  New  York  pier,  e  608,  *627 
Stark,  C.  W.: 
how  government  handles  its  roadway  parties  in 

valuation  work,  *105 
much  work  for  railroad  valuation  eng^ineer  pre- 
cedes advent  of  government  forces,  *252 
railroads'  side  of  valuation,  as  handled  on  Jersey 

Central,  *168 
valuation  of  Rock  Island  terminal  zone  in  Chi- 
cago presents  many  special  problems,  e  397, 
*410 
what  government  valuation  division  is  doing  and 
how  work  is  handled,  ^43 
Steel: 
corrosion  of  pipe  line,  12  years  old,  e  488,  a  501 
design,    structural    details,    standardized,    sug- 
gested, e  249 
diagram  facilities  detailing  of  gusset  plates,  *806 
diagram  for  bending  up  reinforcement.    By  Karl 

D.  Schwendener,  *239 
elastic  limit,  e  97 

elastic  limit;  new  standard  method  for  determin- 
ing, proposed,  331 
electric  welding  possibilities,  e  549 
etching  detects,  in  wrought  iron  pipe,  110 
fabrication.  Electric  welding  may  supplant  rivet- 
ing.    By  G.  C.  Hinckley,  524 
fiber  and  strains  measured  in  tests,  e  159 
galvanized   corrugated   with   concrete  posts   for 

fence,  *537 
relation    between    yield    point    and    proportional 

limit.    By  Henry  B.  Seaman,  I  117 
water  wears.     By  V.  W.  Killick,  •466 
yield  point  and  proportional  limit,  a  78 
yield  point,  significance  of,  e  126 
Steimnan,  D.  B.:  Influence  lines  as  deflection  dia- 
grams, *648,  e  637 
Stevens,  E.  A.:  Uniformity  possible  in  state  motor- 
truck legislation?   1  809 
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Stern,  E.  W.: 

paving  petitions,   the  right  kind,  1  570 
uniformity   possible   in   motor-truck    legislation? 
1  809 
Stevens  Institute  of  Technology: 
dedicates  nejv  gymnasium,  n  695 
technical  report  writing  required,  n  84 
Stevens,  J.  C:  $600,000  Washington  irrigation  pro- 
ject completed  in  a  year,  e  637,  *640 
Stevenson,  A.  A.:  Biography,  *28 
Stickney,  A.  B.:    Obituary,  216 
Stieve,  W.  M.:  Move  vitrified  duct  line  with  screw 

jacks,  h  *632 
Stone,  J.  P. :  Manufacturers  should  tell  what  parts 

wear  out  first,  1  479 
Storms  (see  floods  and  storms) 
Stream  measurements: 

Colorado  River  conditions  in  1916.  By  L.  M.  Law- 
son,  *346 
most  reliable  basis  for  water  power  predictions, 

a  103 
silt  deposit  above  Elephant  Butte  reservoijr,  a  349 
Fox  River,  n  123 

reaeration   important  in   self-purification,  a  617 
Street    Cleaning    (see   municipal    government   and 

roads) 
Strohl,  R.  M. :   Worn  macadam  roads  repaired  by 

tar  spraying,  1  361 
Studdiford,  D.  S.:  Pneumatic  placing  saves  space 

in  concreting  retaining  wall,  h  181 
Student  inspection  trip,  e  34 
Submarine,  arrival  of  Deutschland,  e  66 
Subways: 
Chicago, 
financing,  program,  a  793 
recommendation  of  commission,  n   723 
traction  plan,  e  757,  *770 
New  York  City: 

center-cut  method  avoids  vertical  side  face  in 

bad  rock,  e  759,   *760 
columns  and  girders  designed,  *113 
concrete  form   failure   stops  traffic,  n  543 
Craven,  Alfred,   retires   as   chief  engineer,  e 

518,  n  *543 
derrick  chair  takes  superintendent  with  broken 

leg  to  work,  h  *572 
earth  pressures  tested  in  excavation,  a  *291 
Ely  Avenue  extension  opened,  n  603 
hole  through  first  of  new  tunnels  under  East 

River,  n  694 
largest  elevator  shaft  sunk  under  Forty-second 

Street,  *285 
progress  of  work,  n  543 

south  tube  of  East  River  tunnel  opened,  n  783 
steam  shovel  underground,  h  *149 
Philadelphia.  Unballasted  track  proves  economi- 
cal, *471 
Pittsburgh.    Engineers'    society    submits    report, 
n  121 
Sun  Shipbuilding  Company: 

new  plant  on  Delaware  River,   '498 
Supplee,  Jesse:    Obituary,  335 
Surge-tank  problems  solved  by  new  methods.     By 

A.  G.  Hillberg,  *763 
Surveying: 
canal  cross-section  notes  plotted  in  field,  n  136 
coast  survey  stations  marked  by  new  tablets,  *470 
history  of  job  shown  by  notes,  e  458 
hydrographic : 

device  maps  route  of  boat,  *147 
instruments   for   great   depths,   *171 
instrument  plots  profiles  of  river  and  harbor, 

*109 
wire  drag  supplements  lead  line,  a  350 
notes,  loose-leaf  methods  applied.     By  William 

D.  Sell,  229 
planetable  facilitates  making  station  maps,  e  667, 

674 
planimeter  and  planetable  for  railway  valuation 

work.     By  W.  H.  Rayner,  1  239 
range  finding  as  an  engineering  problem,  e  249 
with  the  camera,  *102 
.Swan,  Robert:    Obituary,  *516 
Swaren,  J.  W.: 

falsework   lashed   together   with    vines   on    Java 

bridge,  '16 
special     mechanical     devices     needed     at     small 
wharves,   *176 


Tanks : 

Imhoff'   operation    improved    by    separate   sludge 

digestion.     By  Dr.  Karl  Imhoff,  *101 
raised  50  ft.  on  cribbing  tied  together  with  plank. 

By  John  P.  Eichleay,  h  *632 
septic  and  Imhoff  units.     By  Waldo  S.  Coulter, 
*298 
Technical  press,  future  of.     By  James  H.  McGraw, 

554 
Technical  Publicity  Association:  Address  by  Prof. 

Furman,  e  34 
Terre  Haute   (Ind.)   Water  Company  asks  advance 
payment  for  metered  water,  n  406 


Testing  apparatus: 

bitumen  tested  with  needles  with  constant  fric- 
tion.    By  Samuel  Whinery,  *258 
deflections  obtained  by  means  of  level  bar,  a  •222 
stone  or  concrete  to  be  subject  to  freezing  and 

thawing,  *86 
strain  gage  has  one-piece  welded  frame,  *194 
water  meters  tested  quickly  in  field.     By  W.  T 
McClenahan,  *315 
Texas : 
highway  commission  proposed,  n  634 
McLennan  County  roads  maintenance.     By  Wil- 
liam C.  Davidson,  *177 
Texas  Association  of  Civil  Engineers: 
lump  sum  contract  not  favored,  n  573 
vitrified  pipe  with  asphaltic  joints  used  as  force 
main.    Paper  by  John  B.  Hawley,  a  619 
Texas  Midland  Railroad: 

protest  against  first  two  valuation  reports,  e  729, 

a  735 
tentative  valuation  report,  n  575,  e  579,  a  598 
Texas    Portland   Cement   Company   uses  shell   de- 
posits, n  142 
Thacher   patent   declared   invalid    by    Iowa   court. 

n  423 
Ties   (see  railroads) 
Tile:   Special  design  holds  reinforcing  in  storage 

building,  *54 
Timber: 
bill  introduced  in  Washington   to  improve   land, 

n  694 
concrete  supplanted  by,  n  163 
cord  wood  shrinks  25  per  cent  in  sawing,  n  686 
creosoting : 

fence  posts,  effective,  a  414 
perforating  ties  increases  penetration,  h  332 
cut  in  United  States  in  1915,  n  165 
heartwood  clause  adopted,  e  787 
heartwood    specification    and    density    rule.      By 

Edwin  A.  Schmitt,  1  630 
railroad  cars  resawed  by  Baltimore  &  Ohio  Rail- 
road, n  378 
selling  honestly,  e  487 
Time  clock  saves  office  work  on  large  job,  h  *720 
Tomlin,  Robert  K.,  Jr.: 

industrial  inventory  by  engineers  will   stabilize 

nation's  business  in  crisis,  *128 
rehabilitation    of    Europe    offers    opportunity    if 

American  interests  co-operate,  e  307,  *310 
with  the  22nd  Corps  of  Engineers  at  Camp  Whit- 
man, *4 
Tomlinson,  D.  A.:  New  Terminal  under  way  at  San 

Antonio,  *473 
Tonawanda,  N.  Y. :  Water  waste  should  be  investi- 
gated, e  458 
Topcock,  Ariz. :  Novel  method  of  erecting  long  high- 
way arch,  *580 
Toronto,  Canada:   Approaches  of  viaduct  have  con- 
crete-covered   steel   frames.      By   W.    F.    B. 
Rubidge,  *714 
Trees  topped  with  dynamite,  h  392 
Trenton,  N.  J. :  Alum  plant  installed,  n  17B 
Trestle   (see  bridges) 
Troy,  N.  Y. :    Street  viaduct  repaired.       By  E.  J. 

Doyle,  *52 
Tunnels : 

boring,  30   ft.  horizontal  test  mxde  with   hand- 
hammered  drill.    By  H.  L.  Hicks,  h  212 
break  causes  flood,  New  York  City,  n  423 
Catskill  aqueduct,  concrete  dropped  660  ft.  into 

cars,  h  601 
Cleveland,  explosion,  153,  183 

intake  being  pushed  to  completion,  n  275 
concrete  lined  on  Manila  Railroad,  P.  I.,  *351 
drawknife  pulled  by  hoist  digs  tough  clay.     By 

D.  H.  Fleming,  h  *481 
Eighteen  miles  to  be  driven  for  New  York  water 

supply,  n  663 
elevator   shaft,   largest,   in    New   York   subway, 

*285 
English    Channel    awaits    British    Parliament's 

consent,  a  *645,  e  638 
Lake  Union  at  Seattle  presents  difficulties,  *795 
New  Orleans,  applications  considered,  n  334 
Rogers  Pass  opened,  n  754 
Roosevelt  drainage,  record  penetration,  384 
San  Diego,  Cal.,  retimbers,  n  651 
shaft  driving,  new  record  at  Homansville,  Utah, 

613 
skin-friction  data  on  shaft  sinking,  108 
track  on  top  of  pipe  to  remove  muck.     By  A.  C. 

Francis,  h  *662 
tubing  wound  on  reel  without  detaching,  h  572 
Twin  Peaks,  San  Francisco: 

automatic    hoist    saves    extra    man    on    crew, 

h  *271 
exposition  timber  for  lining,  n  719 
progresses  ranidlv.  n  647 
vehicle  tube  under  Hudson  River  approved,  n  814 
Yadkin  River  hydroelectric  project,  e  607,  *610 
Turbine:  Volume  of  water  measured  in  test,  103 
Turners  Falls  Power  &  Electric  Company:  Volume 

of  water  measured  in  turbine  test,  103 
Turntable,  pounding  prevented  in  100  ft.  on  Santa 
Fe  system,  *390 

*.   Illustrated:  1.  letters:   e.  efiitorials.   h.   hints;    n.   notes. 


Twenty-seconJ  Corps  of  Engineers  at  Camp  Whit- 
man.   By  Robert  K.  Tomlin.  Jr.,  e  2,  •4 

u 

United  Engineering  Society: 
columns   and   trusses   to  support  added   stories. 

♦412 
5100,000   presented   by   Dr.   James   Douglas   foi 
librarv,  e  639,  n  'ees 
United  Pocahontas  Coal  Company:  Viaduct  erected 
without   falsework   by   special   steel    struts. 
•618 
U.  S.  Army: 
Chicago  Sanitary  District  using  too  much  water. 

n  754 
engineer  oflScers'  reserve  corps,  requirements  foi 

admission,  e  188,  193 
examination  failures,  e  187 

examinations  not  severe.     By  W.  M.  Black,  1  210 
motor  trucks  used  at  San  Antonio,  628 
U.  S.  Bureau  of  Standards: 

appropriations  to  come  before  Congress,  e  639 
calcium  chloride  hastens  seasoning  of  concrete. 

a  •266 
clamped    splices    tested    for    concrete    reinforce- 
ment.    By  E.  L.  Lasier,  a  48 
mortar  and  concrete  tests  completed,  e  277,  '283 
stone  or  concrete  testing  apparatus,  '86 
strength    of   clamped    splices    in    concrete    rein 

forcement  bars,  1  361 
strength  of  large-size  columns,  e  3,  '19 
wire  rope  tested,  *81 
U.  S.  Chamber  of  Commerce  activities,  e   12« 
U.  S.  Coast  and  Geodetic  Survey: 

auto  truck  transportation  adopted,  n  687 
Pacific  Coast  to  be  surveyed,  n  565 
stations  marked  by  new  tablets,  ^470 
surveying   1000   square   miles   with   the  camera. 

•102 
wire   drag   supplements    lead    line   in    soundins 
a  350 
U.  S.  Department  of  Agriculture: 
OflSce  of  Public  Roads  and  Rural  Engineering: 
District  engineers  appointed,  n  725 
rules   prescribed    for   Federal   aid    appropria 

tions,  a  405 
reorganized,  ^615 
statistics  for  1915,  a  466 
U.  S.  Department  of  Interior: 

irrigation  statistics  in  annual  report,  a  705 
settlers  with  small  farms  most  successful  on  re- 
clamation projects,  a  705 
topographic  maps  made  of  1,237,520  sq.  mi.,  a  777 
U.  S.  Forest  Service:   Finder  locates  fires  on  single 

observation,  n  749 
U.  S.  Geological  Survey: 

asphalt  industry  prospered  in  1915,  n  224 

iron  ore  production  in  1915,  n  42 

manganese    ore    production    largest    since    1901, 

n85 
nitrate  claimed  to  be  without  value,  n  715 
water  in  earth's  crust,  n  719 
U.  S.  Government: 
efficiency  of,  e  66 

scientific  and  engrineering  work,  e  789 
U.  S.  Navy: 
Bureau  of  Yards  and  Docks  to  discuss  contract* 

at  conference,  n  755 
contract  documents  an  important  step  forward. 

e398 
wireless  tower  at  Canacao,  P.  I.,  ^84 
U.  S.  Post  Office  appropriation  bill,  e  758,  e  78? 
U.  S.  Reclamation  Service: 

coal  tar  helps  maintenance  of  metal  flumes,  a  6'2V 
irrigation,  high  cost  of,  e  66 
project  manager's  duties  defined,  a  108 
settlers  with  small  farms  most  successful,  a  706 
Shoshone  project,  report  on  condition  of  settlers, 
e  458,  a  463 
U.  S.  Transportation  Company  tractor  and  trailer* 

haul  136  tons  of  ore  in  5%  days,  *769 
University    of    California:    Campanile    completed, 

•627 
University     of     Michigan:     Chicago     engineering 
alumni    urge    advanced    research    on    public 
problems,  e  547,  a  552 
Utah: 

bridges,  short-span  standard  adopted,  a  175 
road  50  miles  long  costs  $26,000,  •SSe 
stone  ford  crosses  sandy  wash,  ^148 
Utah    Power    &    Light    Company:     Caissons     tur 
pumping  station,  ^98 


Van  Auken,  Kenneth  L.:  How  location  affects  track 

maintenance,  292 
Vancouver,  B.  C:   Concrete  and  timber  cribs  for 

wharf.     By  R.  Mackay  Fripp,  •111 
Van  Scoyoc,  H.  S.:  Should  wider  joints  be  provided 

in  concrete  roads  laid  late  in  season?  *465 
Valuation : 

abandoned    propertv.       By   R    B.    Shepard.   Jr., 

499 
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Valuation   (continued) 

Bay  State  Street  Railway  estimated  original  cost 

doubted  by  commission,  e  338,  a  342 
comments  on  government's  first  tentative,  e  579 
depreciation  as  applied  to.      By  R.  B.  Shepard, 

Jr.,  202 
government  forces  preceded  by  much  work  for 

railroad  engineer.    By  C.  W.  Stark,  •252 
how  government  handles  roadway  parties.      By 

C.  W.  Stark,  *105 
how  handled,  e  33 
pilot  engineers'  instruction,  1  239 
planimeter   and   plane-table   used.      By    W.    H.  I 

Rayner,  1  239 
railroads  protest  against  first  two  tentative  re-  I 

ports,  e  729,  a  735  ; 

railroads'  side  of  valuation  as  handled  on  Jersey 

Central.    By  C.  W.  Stark,  *168 
what  government   valuation   is   doing  and   how  ' 

work  is  handled.    By  C.  W.  Stark,  •43 
Rock  Island  terminal  zone  in  Chicago  presents 

many  special  problems.      By  C.  W.  Stark, 

e  397,  •410 
tentative,   of   Atlanta,   Birmingham   &   Atlantic 

and  the  Texas  Midland,  n  575 
Von  Mueller,  Curt:    Slab-and-beam  floor  without 

shear  stirrups,  1  •809 

w 

Wallace  and  Tiernan:  Chlorination  at  Camp  Whit- 
man, n  100 
Walls: 
gravity  retaining,  formulas  for  width  of  base. 

By  T.  A.  Smith,  *564 
retaining,  formula  corrected,  n  769 
Walter,  J.  H.:  Electric  power  to  dredge  relocated  1 

river  channel,  'SS? 
Water  power: 

formulas  for  calculating  flow  of  water.      By  A. 

G.  Hillberg,  *494 
hydraulic  data  recorded  on  printed  post  cards, 

•715 
hydroelectric : 
derricks  on  Yadkin  River  power  project,  1  •689 
diversion-weir-canal  type  for  development  in 

sandy  soil,  *716 
Lockport,    111.      Two    million   dollar   additions, 

n  725 
Sierra     &     San     Francisco     Power     Company, 

Strawberry  dam  construction,  *260 
six  hundred  foot  head  produces  2000  hp.  in 

Cuba,  ^674 
Tennessee   River  installation  being  completed 

with  modern  turbines,  *377 
turbines  and  new  power  house  on  Yadkin  River 
pro'ect,  e  607,  *610 
legislation  deferred,  e  367 
materials  at  hand  used  in  constructing  concrete 

dam  in  Maine,  *280 
measured  by  volume  in  large  turbine  test,  103 
Niagara  Falls: 

fuller  use  of  water  recommended,  a  204 
plan  to  develop  2,000,000  hp.,  n  213 
situation  reviewed,  152 

will  divert  1400  additional  second-feet,  n  711, 
n  813 
Quebec.  Canada,  encourages,  42 
reservoir  seepage.  Cedar  River,  Seattle,  e  217, 

a  228 
riparian  rights  settled  by  arbitration  after  suit. 

By  Frank  P.  McKibben,  323 
solids  a  problem  at  power  plants  in  northwest. 

By  John  Harisberger,  *290 
standpipes,   riveted   joint,   economical   type    for 

steel  pipes.     By  Frank  H,  Carter,  ^467 
state  control  suggested  at  Pennsylvania  confer- 
ence, n  604 
stilling     pond,     inclosed,     Keechelus     reservoir, 

Wa.sh.,  •475,  •534 
stream  flow,  not  rainfall,  best  criterion  for  yield, 
a  103 
By  James  P.  Wells,  1  330 
surge-tank  problems  solved  by  new  methods.  By 

A.  G.  Hillberg,  •763 
turbines,   modern,    used   to   complete   Tennessee 

River  installation,  ^377 
wheel  parts  worn.    By  V.  W,  Killick,  ^466 
Waterproofing,  integral  compounds  favored,  n  618 
Water  purification: 

algae  growth   reduced   and  moss   removed   from 

Marston  Lake  near  Denver,  ^317 
alum  process,  improved,  used  by  Omaha  coagu- 
lant plant,  *435 
chlorination: 

disinfection   and  activated   sludge  for  clarifi- 
cation.   By  William  R.  Copeland,  1  359 
in  sewage  treatment,  e  278 
copper- sulphate   treatment  of   Denver's    supply, 

•644 
filtration : 
Cleveland,  Ohio,  worthless  concrete  responsible 

for  failure,  •151 
Erie,  Pa.,  has  low  operating  cost,  n  239 
operation  improved  at  Chillicothe,  Mo.,  by  spe- 
cial devices.    By  E.  E.  Harper,  •320 


Water  purification,  filtration   (continued) 

period  of  mechanical  service  increased  250  per 

cent,  n  *643 
recommended  for  Sacramento,  Cal,,  a  403 
reservoir  to  be  built  inside  old  one  in  Cleve- 
land, *702 
St.  Louis  plant  operation,  a  532 
patent  decision  and  claims  of  Ira  H,  Jewell,  e  577, 

a  583 
turbidity  and  color  removal  from  water,  n  574 
ultra-violet  ray  purifies  water  at  cement  plant, 
•200 
Water  Supply: 
advance  payment  requested  for  metered  water, 

n  406 
aqueduct  cleaning,  1  24 

B.  coli  eliminated  from  Chicago  water,  n  556 
Camp  Whitman,  pumjis  delivered  quickly.       By 

S.  B.  Whinery,  1  66 
Charleston,  S.  C:  Quick  repair  of  dam,  151 
concrete-slab    cover    for    19-mile    ditch.      By    A. 

C.   Francis,   *718 
conduit,  masonry,  St.  Louis,  tested  for  carrying 

capacity,  a  450 
Croton  watershed  corrected,  a  441 
department  organization,  ideal,  a  *323 
emergency  gangs  find  weak  spots  and  keep  office 
advised  of  needed  repairs.      By  George  H. 
Finneran,  a  386 
fire-service  plans  proposed  for  Boston,  a  438 
fountains  gain  popularity  in  Portland,  Ore.,  *494 
Hetch  Hetchy: 

plan  announced,  29 

railway  hauls  construction  material,  a  138 
Indiana  Supreme  Court  decision  on  pipe  connec- 
tion, n  184 
Indianapolis  Company  appraisal  completed,  183 
insurance  rates  call  for  grading  of  cities,  a  389 
intake  and  pumping  station  combined  for  Stand- 
ard Oil  refinery,  *230 
is  present  leakage  satisfactory?  e  369 
laboritorv  on  wheels  makes  local  tests.     By  J. 

H.  O'Neill,  *319 
laws,  inconsistencies  in.     By  C.  A.  Emerson,  Jr., 

1  420 
mechanical  filters  operation  at  Chillicothe,   Mo., 
improved  by  special  devices.    By  E.  E.  Har- 
per, *320 
meters : 
equipment  devised  for  testing  quickly  in  field. 

By  W.  T.  McClenahan,  *315 
regulation  of  sale  of  water  proposed  at  Phila- 
delphia, e  457 
should  be  installed  at  Tonawanda,  N,  Y.,  e  458 
standardized,  e  367 
moss  removed  from  lake  by  wire  rope,  *317 
Omaha: 

basin  constructed  by  day  labor  using  new  spe- 
cial devices.     By  Homer  V.  Knouse,  *527 
coagulant  plant  uses  improved  alum  process, 
*435 
Oregon  City,  Ore.    Bids  asked  before  bonds  were 

voted.    By  H.  A.  Rands,  e  697,  *700 
pipe-j|oint  leakage,  correction,  n  712 
pipe-joint  leakage  data  wanted  to  check  $4,000,- 

000  annual  loss,  e  608,  a  616 
pipe  leakage  warrants  investigation.     By  F.  A. 

Barbour,  a  385 
pipe,  practice,  opinions  on,  summarized,  a  387 
pumping  plant  kinks  and  operating  costs,  *201 
rates  secondary  to  quality  of  water,  e  308 
reservoir    capacity    increased    and    construction 
cost    decreased    by    hydraulic    sluicing,    at 
Athens,  Ga.,  *712 
reservoir  seepage.  Cedar  River,  Seattle,  e  217 
Rochester,  N.  Y. :   Steel  pipe  recommended,  a  40 
Sacrarrento,  Cal.:  Engineer's  report  recommends 

using  water  near  at  hand,  e  39'7,  a  403 
Salt  Lake  City  increased  by  new  dam,  *314 
San    Diego,   Cal.:    Arched   gravity   dams   to   be 

built,  *195 
San   Francisco:    Calaveras  dam   constructed  by 

hydraulic  method.    By  G.  A.  Elliott,  *220 
Seattle,  Wash.: 

sealing  Cedar  River  reservoir,  a  228 
tunnel  under  Lake  Union  presents  difficulties, 
•795 
seepage  through  pipe  traced  by  using  fluorescein, 

n  380 
subsurface  pump  house,  New  York  City,  e  95 
waste  prevention  plans  at  Chicago,  e  667 
wells  protected  from  flood  damage  by  wedges. 

By  A.  C.  Francis,  *773 
Winnipeg  aqueduct  cracks  repaired  within  origi- 
nal cost  estimate,  a  ^476 
Youngstown,  Ohio:  Careful  construction  to  make 
dam  watertight,  ^407 
Water  terminals:   Bayonne,  N.  J.,  $7,000,000  plan 

submitted,  n  633 
Waterways : 
canals: 

breaks  in  New  York  barge  canal  quickly  re- 
paired, a  384 
New  York  Barge  Canal  in  partial  operation, 
e  517,  *520 

*.  illuHtrated:  1,  letters:  e,  editorials:  h,  hints:  n,  notes. 


Waterways  (continued) 

Copenhagen,  Denmark:  Caissons  floated  to  place 
form  walls  of  new  basin.    By  O.  Blume,  *207 
rivers  and  harbors: 

bill  signed  by  President,  n  184 
cofferdam  of  pocket  type  successful  for  lock  on 
Cape  Fear,  *325 
.    Welland  Canal  contractors'  methods,  *490 
White  River  diverted  to  Tacoma,  *587 
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A  Vote  for  Unity 

THE  American  Society  of  Civil  Engi- 
neers will  move  its  headquarters  to  the 
Engineering  Societies  Building;  all  the 
great  national  engineering  societies  will 
soon  be  under  one  roof.  This  is  the  sig- 
nificant announcement  made  this  week  at 
the  annual  convention  of  the  American  So- 
ciety of  Civil  Engineers.  By  a  vote  of  2500 
to  390  the  members  expressed  their  desire 
to  move.  When  all  the  circumstances  are 
taken  into  consideration — the  sacrifice  of 
its  independent  home  and  the  turning  of  the 
two  to  one  adverse  majority  of  twelve  years 
ago  into  a  six  to  one  favorable  vote  now — 
it  is  apparent  that  some  very  deep  feeling 
stirred  the  members.  True  it  is  that  some 
conditions  have  changed;  the  joint  housing 
is  no  longer  an  experiment;  the  disparity 
in  the  relative  standing  of  the  societies  has 
disappeared;  and  the  financial  strength  of 
the  Thirty-ninth  Street  organization  is 
undoubted.  But  these  changed  conditions 
alone  could  not  have  brought  such  a  re- 
versal of  feeling  among  the  members  of 
the  American  Society  of  Civil  Engineers. 
Some  deeper  motive  was  stirring  and  that 
motive  was  the  desire  for  professional 
unity.  The  profession,  generally,  feels 
that  on  the  big  questions  which  affect  the 
welfare  of  the  engineer  or  that  bear  on 
civic  problems  of  an  engineering  character 
all  engineers  must  act  together.  There 
must  not  be  civil  and  electrical  and  me- 
chanical and  mining  engineers,  but  just 
engineers.  And  this  unity  of  action,  those 
who  voted  favorably  believe,  will  be  fur- 
thered by  physical  proximity.  The  sepa- 
rate societies  will  continue  separate.  Their 
identity  will  not  be  impaired,  but  where 
joint  action  is  needed,  there  will  be  joint 
action.  The  vote  just  counted  is  a  clear 
direction  by  the  civil  engineers  to  the  offi- 
cers of  the  society  to  bear  well  their  part 
whenever  co-operation  will  properly  serve 
the  ends  of  the  profession  and  of  the 
public.  The  future  is  rich  in  promises  of 
great  results  from  the  momentous  step  that 
has  been  taken. 

The  Subsurface  Hydrant 

IN  his  report  on  city  planning  and  its 
relation  to  waterworks  design,  presented 
recently  at  the  convention  of  the  Ameri- 
can Waterworks  Association  in  New  York 
City,  E.  P.  Goodrich  gave  the  results  of  a 
questionnaire  on  the  subject  of  under- 
ground water  hydrants.  Reduced  to  its 
simplest  terms  the  case  of  the  subsurface 
hydrant  may  be  stated  thus :  It  is  regarded 
with  distrust  by  those  who  have  not  used 
it  and  is  in  high  favor  with  those  who  have. 
This  summary  of  opinion  is  highly  signifi- 
cant and  it  prompts  the  question,  "Is  there 
not   a   wider  field   of   usefulness   for  the 


hydrant  located  underground?"  Its  chief 
disadvantage,  as  compared  with  the  post 
hydrant,  is  that  it  is  difficult  to  locate  dur- 
ing winter,  when  the  ground  is  covered  with 
snow  and  ice.  This  objection,  however, 
would  not  apply  under  conditions  which  ex- 
ist in  many  of  the  Pacific  Coast  and  South- 
em  cities.  As  Allen  Hazen  pointed  out  in 
discussing  the  report,  there  is  a  field  for 
study  here  by  American  manufacturers.  No 
United  States  firm,  he  said,  is  manufac- 
turing a  subsurface  hydrant  at  the  present 
time. 

Pay  for  Guardsmen 

IN  announcing  its  decision  to  continue 
the  payment  of  regular  salaries  to  its 
employees  who  are  now  members  of  the 
National  Guard  or  Naval  Reserve  and  who 
have  been  called  into  the  service  of  the 
United  States,  the  McGraw  Publishing 
Company,  Inc.,  is  merely  embodying  in  con- 
crete form  one  feature  of  the  policy  of 
national  defense  which  has  been  advocated 
so  strongly  and  so  frequently  in  the  col- 
umns of  the  Engineering  Record.  The 
ruling,  which  takes  effect  this  week,  ap- 
plies not  only  to  the  Engineering  Record's 
editorial  and  business  staffs,  but  to  all  of 
the  papers  issued  by  the  McGraw  Publish- 
ing Company — Electrical  World,  Electric 
Railway  Journal,  Metallurgical  and  Chem- 
ical Engineering,  and  the  new  paper.  Elec- 
trical Merchandising,  which  will  make  its 
initial  appearance  next  week.  Members  of 
this  organization,  affected  by  this  order, 
will,  insofar  as  possible,  be  retained  on  the 
payroll  and  returned  to  the  positions  they 
now  occupy  when  the  need  for  their  mili- 
tary services  has  ceased.  The  company  has 
preached  the  military  obligations  of  citi- 
zenship. It  is  now  prepared  to  practise 
them  by  placing  no  restrictions  upon  mem- 
bers of  its  staff  who  wish  to  serve  their 
country. 

State  and  Federal  Control 

EVIDENCE  of  the  growing  realization 
of  the  folly  of  our  present  dual  system 
of  regulating  interstate  railroads  is  shown 
in  the  recent  declarations  of  the  platforms 
of  two  of  the  political  parties.  One  of  these 
declares  as  follows:  "The  entire  transpor- 
tation system  of  the  country  has  become 
essentially  national.  We  therefore  favor 
such  action  by  legislation — or,  if  necessary, 
through  an  amendment  to  the  Constitution 
of  the  United  States — as  will  result  in  plac- 
ing it  under  exclusive  federal  control." 
Apparently  the  time  is  approaching  when 
the  wasteful  necessity  for  the  railroads  of 
meeting  the  various  requirements  of  state 
legislatures  and  tribunals,  the  discrimina- 
tion forced  by  certain  states,  the  square 
collisions  between  state  and  national  au- 


thority, will  end,  and  one  public  power  will 
have  the  sole  right  to  define  good  and  bad, 
safe  and  dangerous,  commendable  and  crim- 
inal railroad  practice.  Some  of  the  poli- 
ticians of  the  Middle  West  and  elsewhere, 
can  be  expected  to  fight  hard  for  their 
football,  but  there  is  much  encouragement 
in  the  declaration  just  quoted. 


Compulsory  Arbitration  or  a  Strike? 

AS  WAS  to  be  expected,  little  came  of 
the  recent  conference  in  New  York 
between  the  railroad  managers  and  the 
representatives  of  the  four  brotherhoods. 
The  latter  refused  to  consider  any  line  of 
wage  revision  that  might  reduce  the  pres- 
ent compensation  of  any  trainman — in  fact, 
adopted  such  an  uncompromising  attitude 
that  there  was  slight  chance  for  the  con- 
ference to  accomplish  anything.  Now  the 
matter  is  in  the  hands  of  the  employees, 
who  are  expected  to  decide  by  a  vote 
whether  or  not  there  is  to  be  a  general 
strike  of  conductors,  trainmen,  enginemen 
and  firemen — such  a  strike  as  the  country 
never  saw.  It  is  time  for  the  public  to 
act.  It  ought  not  to  be  possible  for  any 
group  of  men,  even  so  large  a  group  as  the 
membership  of  the  four  brotherhoods,  to 
paralyze  industry  and  force  the  railroads 
to  pay  $100,000,000  additional  in  wages, 
absolutely  irrespective  of  whether  they  can 
earn  it.  Congress  should  act  and  compel 
the  brotherhoods  to  submit  the  whole  ques- 
tion, as  the  railroads  have  offered  to  do, 
to  arbitration  either  by  the  Interstate  Com- 
merce Commission  or  under  the  Newlands 
Act,  the  former  being  preferable.  Steps 
to  make  such  arbitration  automatic  in  the 
future  could  follow.  The  thing  to  be  done 
now  is  to  avert  a  strike — not  by  the  usual 
method  of  surrender  by  the  railroads,  but 
by  a  fair  trial  of  the  case. 


Federal  Department  of  Public  Works 

MR.  HERSCHEL'S  presidential  address 
before  the  American  Society  of  Civil 
Engineers  this  week,  printed  in  part  on 
page  9  of  this  issue,  makes  a  strong  and 
convincing  appeal  for  the  formation  of  a 
federal  department  of  public  works.  The 
countries  of  Continental  Europe  have 
demonstrated  the  wisdom  of  such  a  de- 
partment. Their  engineers,  in  consequence, 
occupy  a  very  important  place  in  govern- 
mental affairs.  Despite  all  the  argu- 
ments that  can  be  advanced  in  favor  of 
such  a  department  and  the  commissioning 
of  engineers,  as  army  oflkers  are  commis- 
sioned, no  results  can  be  expected  until 
strong  pressure  is  brought  to  bear  on 
Congress.  When  the  engineers  of  the 
country  can  present  a  united  front  on  the 
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question,  30,000  strong  in  the  national  body, 
backed  up  by  all  the  strength  of  local 
societies  from  coast  to  coast,  which  are  in  a 
position  to  impress  their  views  individually 
on  their  congressmen  and  senators,  results 
can  be  expected;  but  not  before.  Without 
a  doubt  the  standing  of  the  profession  as  a 
whole  would  be  enhanced  in  this  country 
if  all  the  engineering  work  of  the  govern- 
ment were  placed  under  such  a  department. 
The  question  is  a  good  one  for  the  considera- 
tion of  the  joint  conference  committee  of 
the  national  societies. 


The  Work  of  the  22d  Engineers 
at  Camp  Whitman 

ENGINEERS  who  have  been  attending 
the  many  military  lecture  courses  held 
in  the  principal  cities  throughout  the  coun- 
try this  winter  have  an  opportunity  of 
learning,  from  the  leading  article  in  this 
week's  issue,  how  the  theories  which  they 
have  been  studying  have  been  carried  out 
in  actual  practice.  When  President  Wilson 
sounded  his  call  for  the  mobilization  of  all 
National  Guard  forces  the  22d  Corps  of 
Engineers  of  New  York  was  rushed  to 
Camp  Whitman  to  prepare  the  825-acre 
state-owned  tract  for  the  incoming  troops 
of  the  division.  A  reading  of  Mr.  Tomlin's 
article  will  indicate  that  the  work  prepara- 
tory to  the  assemblage  of  a  large  military 
force  is,  essentially,  an  engineering  job. 
There  is,  first  of  all,  the  transportation 
problem,  involving,  in  the  case  of  the  little 
railway  station  at  Green  Haven,  N.  Y.,  the 
construction  of  extra  sidings  and  unload- 
ing platforms.  At  the  camp  proper  the 
big  problem  was  the  water  supply.  The 
alternatives  were  a  ground  water  supply 
from  deep  wells  or  a  surface  water  supply 
from  FishklU  Creek,  the  latter  involving 
a  long  pipe  line  and  the  installation  of  a 
chlorine-sterilization  plant.  Another  big 
task  was  the  mapping  of  the  camp  area  so 
that  space  might  be  definitely  assigned  to 
the  arriving  regiments  and  information 
collected  to  guide  the  plan  of  tactical  oper- 
ations on  a  large  scale.  For  this  work  the 
regular  military  sketching  board  or  plane- 
table  proved  invaluable,  and  one  of  the 
novelties  of  the  work  was  the  use  of  thin 
sheets  of  celluloid,  instead  of  drawing 
paper,  in  order  that  operations  might  be 
carried  on  during  the  heaviest  rain  without 
ruining  the  work.  These  and  similar  prob- 
lems of  an  engineering  nature  demanded 
immediate  solution  before  the  camp  could 
be  declared  ready  to  receive  additional 
troops. 

Never  before,  it  is  believed,  has  a  civil 
engineering  journal  sent  a  staff  correspond- 
ent to  report  the  activities  of  military 
forces.  The  Engineering  Record  believes, 
however,  that  during  the  past  year  there 
has  arisen  among  technical  men  a  demand 
for  information  along  military  engineering 
lines.  Acting  upon  this  assumption  this 
journal  is  able  to  present  to  its  readers, 
at  first  hand,  the  news,  from  the  engineer- 
ing point  of  view,  of  the  greatest  mobiliza- 
tion of  state  forces  in  the  history  of  the 
country. 


Oregon  Water  Law  Upheld  by 
Supreme  Court 

OREGON'S  water  law,  which  has  done 
so  much  to  settle  economically  and 
tinally  water  titles  in  that  state,  has  been 
upheld  by  the  United  States  Supreme  Court. 
While  being  of  the  greatest  moment  to  Ore- 
gon, the  decree  has  only  slightly  less  im- 
portance to  the  entire  arid  West.  Particu- 
larly will  engineers  be  interested  in  the 
decision.  Not  only  does  it  directly  affect 
works  with  which  they  are  intimately  con- 
nected, but  confirms  procedure  by  boards 
composed  of  or  entirely  dependent  on 
engineers. 

The  Oregon  water  law,  passed  in  1909 
and  amended  in  1913,  was  described  by  the 
state  engineer  of  Oregon,  John  H.  Lewis, 
in  the  Engineering  Record,  July  15,  1911, 
page    69.      It    provides    a    comprehensive 
scheme  for  securing  an  economical,  orderly 
and   equitable   distribution  of  the  waters 
among   those   entitled  to  their   use,    inci- 
dentally prescribing  a  mode  of  determin- 
ing the  relative  rights  of  the  various  claim- 
ants to  the  waters  of  each  stream,  and  in 
large  measure  commits  the  administration 
of  the  streams  to  the  state  water  board 
and  officers  acting  under  its  supervision. 
When  one  or  more  users  of  water  from 
any  stream  make  the  request,  the  board,  if 
it  finds  that  conditions  justify  it,  is  re- 
quired to  set  in  motion  a  proceeding  look- 
ing to  an  ascertainment  and  adjudication 
of  all  rights  to  the  waters  of  that  stream. 
Every  material  step  in  the  proceeding  is 
attended  with  notice  and  an  opportunity 
to  be  heard.    Each  claimant  is  required  to 
present  a  sworn  statement  of  his  claim  to 
the  board.     Its   nature,   inception,   extent 
and  all  the  particulars  upon  which  it  is 
based  must  be  given.    These  statements  are 
open  to  public   inspection,   so  that   every 
claimant  may  determine  whether  there  is 
reason  for  him  to  oppose  or  contest  the 
claims  of  others.     The  state  engineer,  or 
a  qualified  assistant,  measures  the  flow  of 
the  stream,  the  carrying  capacity  of  the 
several  ditches  taking  water  therefrom,  and 
the  land  irrigated  or  susceptible  of  irriga- 
tion from  each  ditch,  and  also  takes  such 
other  observations  as  may  be  essential  to 
a  proper  understanding  of  the  claims  in- 
volved.    A  report  of  all  this  is  made  in 
writing.     A  claimant  desiring  to  contest 
the   claim   of    another   must   present   the 
grounds   for   his   contest   to  the   division 
superintendent  and  obtain  a  hearing  before 
that  officer,  at  which  the  parties  may  pre- 
sent whatever  evidence  they  have  and  may 
secure  the  attendance  of  witnesses  by  com- 
pulsory process.    After  the  evidence  in  the 
contest  is  taken,  it  and  the  sworn  state- 
ment of  the  several  claimants,  with  the  re- 
port of  the  engineer's  measurements  and 
observations,  are  laid  before  the  board.   A 
finding  of  facts  is  made,  an  order  entered 
embodying  the  findings  and  provisionally 
determining  the  relative  rights  of  the  sev- 
eral claimants,  and  the  evidence  and  copy 
of  the  order  transmitted  to  the  circuit  court 
of  the  county  wherein  the  stream  or  some 
part  of  it  lies.     Exceptions  to  the  board's 
findings  and  order  may  be  presented  to  the 


court  and  the  court  then  proceeds  in  ac- 
cordance with  the  practice  prevailing  in 
suits  in  equity.  The  court  may  order  the 
taking  of  further  evidence  by  the  board  or 
may  re-examine  the  whole  matter  itself,  all 
parties  in  interest  being  fully  heard.  The 
court  then  enters  a  decree  as  the  law  and 
evidence  may  require,  whether  it  be  an 
affirmance  or  a  modification  of  the  board's 
order.  Appeal  may  be  taken  to  the  supreme 
court  of  the  state.  When  the  rights  are 
finally  adjudicated  each  claimant  receives 
from  the  board  a  certificate  setting  forth 
the  priority,  extent  and  purpose  of  his 
right,  and,  if  it  be  for  irrigation  purposes, 
a  description  of  the  land  to  which  it  is 
appurtenant. 

The  law  was  attacked  in  the  case  just 
decided  principally  on  points  of  legal  prac- 
tice, though  it  was  also  contended  that  the 
law  is  in  contravention  of  the  fourteenth 
amendment  of  the  federal  constitution.  The 
case  was  that  of  the  Pacific  Live  Stock  Com- 
pany vs.  Lewis  et  al. 

The  purely  technical  grounds  are  of  very 
little  interest  to  engineers.  In  his  conten- 
tion that  the  law  is  repugnant  to  the  four- 
teenth amendment  of  the  constitution  the 
plaintiff  claimed  that  it  contravened  his 
right  because  it  required  a  claimant,  at  his 
own  expense,  to  assert  and  prove  his  claim 
before  the  board  and  to  pay  an  extortion- 
ate fee  for  having  it  considered — all  under 
penalty  of  forfeiting  his  claim  if  he  re- 
fuses— notwithstanding  that  the  board  acts 
only  administratively  and  its  finding  and 
order  are  not  conclusive.  The  plaintiff  also 
maintained  that  repugnance  existed  be- 
cause the  board  accepted  sworn  statements 
of  claimants  taken  ex  parte,  without  afford- 
ing opportunity  to  ascertain  their  true  value 
by  cross-examination  or  otherwise,  and 
finally  because  the  board's  finding  and  order 
must  be  followed  and  given  effect  in  the 
distribution  of  the  water  pending  the  ac- 
tion of  the  circuit  court  upyon  them. 

On  all  of  these  points  the  Supreme  Court 
disagrees  with  the  plaintiff.  The  court 
holds  that  the  fee  of  15  cents  per  acre 
for  the  first  100  acres,  5  cents  for  the 
next  900  acres  and  1  cent  per  acre  for  any 
excess  over  1000  acres  is  not  extortionate 
and  unreasonable.  It  quotes  with  approval 
an  opinion  of  the  Supreme  Court  of  Ore- 
gon saying:  "That  these  services  are  bene- 
ficial to  the  claimant  and  necessary  to  the 
preservation  of  his  rights  in  the  stream 
and  the  protection  and  assurance  of  his 
title  goes  without  saying."  Regarding  the 
ex-parte  testimony  accepted  without  cross- 
examination  or  other  ascertainment  of  its 
worth.  Judge  Van  Deventer  points  out  that 
the  records  at  every  stage  in  the  proceed- 
ings are  open  to  public  inspection  and  that 
the  entire  matter  is  reviewable  by  the 
court,  all  parties  in  interest  being  heard. 
On  the  distribution  of  waters  in  conformity 
with  the  board's  order,  pending  the  adjudi- 
cation by  the  court,  the  Supreme  Court 
holds  that  there  are  many  precedents  in 
congressional  and  state  legislation  for  this 
procedure. 

On  every  point,  therefore,  on  which  the 
law  was  attacked  the  Supreme  Court  has 
ruled  against  the  plaintiff.     Those  respon- 
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sible  for  framing  the  Oregon  statute  have 
every  reason  to  be  satisfied  with  the  results 
of  the  contest.  While  there  may  be  other 
points  on  which  the  measure  may  be  at- 
tacked, it  is  hardly  likely  that  any  prom- 
ising arguments  were  omitted  in  the  pres- 
ent issue.  The  statute  has  been  of 
immeasurable  value  to  Oregon,  and  close 
approximations  to  it  in  other  arid  states 
have  given  excellent  satisfaction.  Engi- 
neers have  long  contended  that  litigation 
would  be  saved  were  the  technical  advisers 
allowed  to  reach  a  determination  as  to  the 
engineering  facts.  The  demonstration  of 
the  effectiveness  of  the  procedure  has  been 
conclusive  in  Oregon,  and  it  is  a  satisfac- 
tion to  know  that  the  statute  under  which 
the  procedure  is  carried  on  has  now  been 
confirmed. 


provements  would  confine  its  activities  to 
constructive  work  of  this  sort,  instead  of 
making  its  meetings  hotbeds  of  commercial 
discussion,  it  would  reach  a  higher  place  in 
the  minds  of  engineers. 


Mayari  steel  show  approximately  equal  ulti- 
mate strength,  consistently  exceeding  the 
values  for  silicon,  chrome  and  high-carbon 
steels. 


Standard  Units  for  Municipal 
Work 

MAYORS  and  other  officials  of  cities  in 
New  York  State,  assembled  in  annual 
conference  early  last  month,  will  serve  the 
interests  of  their  taxpayers,  as  well  as  the 
engineering  profession  at  large,  by  ordering 
the  adoption  of  the  standard  units  for  com- 
paring municipal  work  recommended  in  an 
address  by  A.  Prescott  Folwell,  chairman  of 
the  committee  on  standard  forms  of  the 
American  Society  of  Municipal  Improve- 
ments. Some  of  the  absurdities  occasioned 
by  the  present  lack  of  uniformity  in  methods 
of  reporting  costs  of  work  were  well  illus- 
trated by  cases  cited  from  the  pavement 
field. 

In  spite  of  the  fact  that  sheet  asphalt 
construction  is  pretty  well  standardized,  one 
city  reported  a  cost  as  low  as  $1.25  per 
square  yard,  while  another  showed  an  ex- 
pense of  $3.53  for  the  same  type  of  con- 
struction. In  one  case  the  cost  represents 
actual  paving,  while  in  the  other  are  in- 
cluded, in  addition  to  the  pavement  proper, 
such  items  as  grading,  setting  new  curbs, 
laying  drains  and  resetting  manhole  heads. 
Of  course,  without  detailed  explanation, 
such  figures  are  absolutely  worthless  as  a 
basis  for  comparison. 

Mr.  Folwell's  committee  is  endeavoring 
to  make  the  term  "cost  of  pavement"  mean 
just  one  thing — the  wearing  surface  down 
to  the  base,  if  any.  It  does  include  the 
cushion  or  binder  course.  The  unit  recom- 
mended is  the  square  yard,  accompanied  by 
a  statement  giving  the  thickness  of  pave- 
ment. Other  items  of  expense,  the  com- 
mittee maintains,  should  be  classified  under 
their  proper  headings — such  as  base,  ex- 
cavation, embankment,  curb,  gutter,  side- 
walk and  sidewalk  base.  It  should  not  be 
necessary  to  urge  upon  engineers  the  de- 
sirability of  uniform  practice  in  this  matter. 
Technically  trained  men,  however,  might 
advocate  such  standardization  without  mak- 
ing the  force  of  their  argument  felt,  but, 
coming  from  a  mayor  or  other  high  city 
official,  orders  for  preparing  contracts  and 
reporting  costs  on  the  basis  of  the  recom- 
mendations of  the  American  Society  of 
Municipal  Improvements  would  go  into 
effect  immediately  and  would  have  a  far- 
reaching  influence. 

If  the  American  Society  of  Municipal  Im- 


Strength  of  Large-Size  Columns 

ALTHOUGH  the  slenderness  ratios  of 
the  eighteen  large  columns  tested  in 
the  10,000,000-lb.  testing  machine  at  Pitts- 
burgh are  so  low  that  these  half -size  models 
of  heavy  bridge  chords  must  be  classed 
as  short  struts,  so  that  no  conclusions  re- 
garding variation  of  column  strength  with 
slenderness  are  possible,  there  are  two  defi- 
nite indications  of  importance  noted  in  the 
results.  As  reported  in  the  abstract  of  a 
report  of  these  tests  made  to  the  director 
of  the  U.  S.  Bureau  of  Standards,  printed 
on  page  19  of  this  issue,  the  tests  show 
that  the  strength  of  large  built-up  columns 
of  low  slenderness  ratio  is  about  equal  to 
the  yield  point  of  the  component  steel,  prac- 
tically regardless  of  the  composition  of  the 
material.  This  fact  is  unusually  well  dem- 
onstrated by  the  tests,  in  which  five  differ- 
ent alloy  steels  were  used.  For  all  twelve 
specimens  which  failed  as  a  whole  the  ulti- 
mate strength  lay  between  the  minimum 
and  maximum  values  for  the  yield  points 
of  the  steel. 

The  second  important  fact,  demonstrated 
by  the  local  buckling  failures  of  all  the 
models  of  chords  for  the  Memphis  bridge, 
is  the  necessity  for  careful  detailing  of  jaws 
and  lacing.  The  value  of  the  slenderness 
ratio  for  any  short,  separate,  unsupported 
segment  of  a  column  should  never  exceed 
that  of  the  column  as  a  whole.  Computa- 
tion will  show  that  for  each  of  the  four 
models  which  failed  near  the  pin  ends,  the 
slenderness  ratios  of  the  jaw  plates  (based 
upon  rectangular  sections,  neglecting  small 
projecting  angle  legs)  exceed  that  of  the 
column  as  a  whole,  the  excess  being  par- 
ticularly marked  for  the  carbon-steel 
models.  Such  unsupported  jaws  should  be 
designed  by  an  empirical  "jaw  thickness" 
formula  which,  though  perhaps  requiring 
excess  material  at  the  jaws,  should  insure 
column  failure  as  a  whole.  It  is  good  econ- 
omy to  add  extra  weight  to  details  at  such 
vital  points. 

One  other  less  striking  result  of  these 
tests  is  the  influence  of  form  of  cross-sec- 
tion upon  strength.  By  using  thinner 
metal  and  greater  distribution  from  the 
center  of  gravity,  it  was  found  that  for  all 
six  comparison  tests  made  on  the  Metropo- 
lis bridge  chord  models  the  strength  in 
every  case  except  one  was  somewhat  in- 
creased. 

These  tests  confirm  the  laws  of  strength 
for  short  struts  and  once  more,  as  in  the 
case  of  the  Quebec  bridge  failure  and  sub- 
sequent tests,  impressively  emphasize  the 
fact  that  ample  end  details  and  stiff  unsup- 
ported elements  between  adequately  laced 
points  are  of  the  utmost  importance  if  the 
full  column  strength  is  to  be  developed. 
They  furnish  definite  data  to  the  designers 
and  manufacturers  of  large  bridges  con- 
cerning the  action  under  load  and  the  rela- 
tive strength  of  heavy  built-up  columns  of 
various    alloy    steels.     Nickel    steel    and 


Engineers  and  the  New 
Nationalism 

NEVER  before  in  American  engineering 
history  has  there  been  so  widespread 
an  interest  as  now  in  the  relation  which 
the  engineer  should  bear  to  the  community. 
National  as  well  as  local  societies  are  see- 
ing the  obligation  and  the  opportunity. 
What  is  more,  they  are  discharging  the  one 
and  seizing  the  other  as  never  before.  But 
not  merely  as  independent  bodies  are  they 
making  themselves  felt.  The  strength  of 
co-operation  is  appreciated.  On  all  sides 
are  heard  pleas  for  the  unity  of  the  pro- 
fession in  order  that  its  influence  and  power 
may  be  increased.  The  overwhelming  vote, 
commented  on  elsewhere  in  these  columns, 
in  favor  of  moving  the  headquarters  of  the 
American  Society  of  Civil  Engineers  to 
Thirty-ninth  Street  is  most  striking  evi- 
dence of  this  desire  for  professional  unity. 

While,  therefore,  the  engineer  is  appre- 
ciating as  never  before  his  relations  to  the 
public  good,  it  is  doubtful  whether  he  has 
grasped  the  significance  of  his  position  and 
opportunities  as  clearly  as  they  are  set 
forth  in  this  issue  by  Miss  Frances  A. 
Kellor.  In  the  article  on  the  "Engineer  and 
the  New  Nationalism,"  on  page  12,  she  pic- 
tures the  engineer  as  holding  the  pivotal 
position  in  the  solution  of  the  human  prob- 
lems— the  greatest,  she  contends,  in  indus- 
try to-day.  Her  thorough  familiarity 
with  conditions  among  the  working  classes 
— with  the  relation  which  industry  bears 
to  these  conditions  and  with  the  reaction, 
in  turn,  which  these  conditions  and  their 
results  have  on  industry — gives  her  words 
an  undisputed  authority.  Moreover,  none 
can  read  her  argument  without  admitting 
the  truth  of  her  conclusions. 

Her  thesis  is  that  to  develop  a  stable, 
competent  labor  force — to  the  end  that 
America  may  be  able  to  maintain  her  in- 
dustrial supremacy — the  incoming  foreign 
labor  and  'that  already  here  must  be  Ameri- 
canized as  speedily  as  possible.  "We  can 
do  this,"  she  says,  "by  reducing  uncertain 
elements  in  labor,  by  providing  good  con- 
ditions within  the  plant  and  outside,  by 
having  a  common  language,  a  common  citi- 
zenship and  one  standard  of  living.  We 
can  do  it  by  giving  each  workman  a  citizen- 
ship stake  in  America,  a  home  stake  in  the 
town  and  an  industrial  stake  in  the  plant. 
This  is  Americanization  by  industry,  serv- 
ing both  the  needs  of  industry  and  of 
citizenship."  Manifestly  the  engineer  with 
his  supervision  of  municipal  conditions — 
the  laying  out  of  towns,  the  provision  of 
sanitary  measures,  etc. — has  control  of  the 
material  factors  which  affect  and  aid  to 
effect  this  Americanization.  That  is  just 
Miss  Keller's  contention,  and  she  pleads  for 
a  full  recognition  by  the  engineering  profes- 
sion of  its  responsibility  and  of  its  great 
opportunity. 

A  careful  reading  of  Miss  Kellor's  article 
is  urged  upon  every  reader  of  the  Engi- 
neering Record. 


THE  TENTS  OF  THE  22d  CORPS  OF  ENGINEERS  WERE  THE  FIRST  ONES   PITCHED   AT   CAMP   WHITMAN 

With  the  22d  Corps  of  Engineers  at  Camp  Whitman 

In  Preparing  for  the  Mobilization  of  the  Entire  National  Guard  of  New  York  State  Last  Week  the 
Engineers'  Duties  Included  the  Installation  of  a  Water  Supply,  a  Survey  of  the  Camp  Site,  Mapping  a 
64-Square  Mile  Area  for  Tactical  Operations  and  Constructing  Aids  to  Transportation  and  Sanitary  Works 

By  ROBERT  K.  TOMLIN,  JR. 
Managing  Editor  of  The  Engineering  Record 

Photos  by  the  Author 

UPON  an  825-acre  tract  of  rolling  farmland  up  in  Dutchess  County,  New  York,  a 
mile  or  more  back  from  the  little  railroad  station  at  Green  Haven,  a  great  tented 
city  sprouted,  mushroomlike,  last  week,  almost  before  the  echoes  of  President  Wilson's 
orders  for  the  mobilization  of  the  nation's  militia  forces  had  died  away.  This  was  the 
answer  of  New  York's  22d  Corps  of  Enginears  to  the  call  for  a  camp  to  accommodate  a 
full  division  of  the  National  Guard.  With  transit,  level,  military  plane-table  and  map- 
making  equipment,  car  loads  of  pipe  and  lumber,  well-drilling  rigs,  pumps  and  excavat- 
ing tools,  the  state's  military  engineering  forces,  under  the  command  of  Lieut.-Col. 
Eugene  Willett  Van  Court  Lucas,  West  Point  graduate  and  member  of  the  American 
Society  of  Civil  Engineers,  have  performed  the  miracle  of  preparing  the  huge  tract  cov- 
ered by  Camp  Whitman  at  Beekman,  N.  Y.,  for  the  influx  of  18,000  men,  a  number 
which  will  be  considerably  increased  when  the  units  of  the  division  are  recruited  to  war 
strength.  The  intention  last  week  was  to  mobilize  all  of  the  state's  militia  forces  at 
Camp  Whitman,  but  recent  changes  in  orders  indicate  that  some  of  the  units  provided 
for  at  the  camp  will  proceed  from  their  armories  direct  to  the  Mexican  border. 


Early  last  week  Camp  Whitman  was  little 
more  than  a  painted  signpost  at  the  edge 
of  a  hay  field  along  the  Pawling-Fishkill 
road.  To-day  it  is  a  vast  checkerboard  of 
conical  tents  and  company  streets,  laid  out 
with  the  precision  of  a  township  survey  and 
furrowed  by  trenches  carrying  water-sup- 
ply pipe  lines  from  tanks  on  a  hill  com- 


manding the  vast  camp  area.  Sanitary  con- 
veniences have  been  installed  and  crema- 
tories built  for  the  destruction  of  kitchen 
wastes.  Every  day  since  the  command  was 
ordered  out  survey  parties  have  sallied 
forth,  shortly  after  sunrise,  to  map  a  64- 
square  mile  area  which  Major-Gen.  John  F. 
O'Ryan,  commander-in-chief  of  New  York 


State's  forces,  has  designated  for  extended 
field  maneuvers  of  the  troops  which  are  con- 
centrating at  Camp  Whitman.  The  map- 
ping of  this  extensive  tract  was  well  along 
toward  completion  at  the  end  of  last  week. 
To  the  observer  of  activities  at  Camp  Whit- 
man since  President  Wilson's  call  to  arms 
was  sounded,  one  thing  stands  out  clearly — 


1 — MAKING  ROAD  SKETCH  WITH  ARMY  PLANE-TABLE 

2 — SURVEY    PARTIES   AWAITING   ASSIGNMENTS    AT   RECONNAISANCE  TENT 

3 — READY  FOR  THE  FIELD 
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the  22d  Engineers  have  been  the  very  back- 
bone of  the  state-wide  mobilization  scheme. 
A  feature  which  should  be  noted  at  the 
outset  is  that  the  22d  Corps  of  Engineers 
was  called  upon  to  perform  its  task  three 
weeks  ahead  of  schedule  time.  It  had  been 
the  intention  to  have  a  camp  site  ready 
for  a  portion  of  the  State  militia  forces 
early  in  July,  and  a  small  detachment  of 
the  corps  had  been  ordered  to  Camp  Whit- 
man in  May  to  start  preliminary  work.  But 
no  contract  of  the  size  which  actually  de- 
veloped when  the  general  mobilization 
orders  went  out  was  ever  anticipated.  What 
has  been  accomplished  in  camp  layout,  topo- 
graphical survey  work,  water  supply,  waste 
disposal  and  improvement  of  transportation 


Beekman,  where  Camp  Whitman  is  located, 
is  the  epitome  of  the  "one-horse  town."  It 
boasts  about  100  inhabitants  and  a  four- 
train-a-day  railroad  service.  There  is  no 
public  water  supply.  Wells  at  the  widely 
scattered  farmhouses  are  the  only  sources 
of  drinking  water.  The  situation  at  Camp 
Whitman,  therefore,  presented  complexities 
not  encountered  at  the  federal  mobilization 
camp  in  San  Antonio,  Texas,  where,  accord- 
ing to  a  statement  made  to  me  recently 
by  Robert  J.  Harding,  general  manager  of 
the  local  water  company,  it  was  possible 
to  tap  the  city  mains  and  conduct  water  to 
the  encampment  by  lateral  lines  of  pipe. 

At  Camp  Whitman  there  was  no  existing 
local  supply  which  could  be  adapted  to  camp 


to  a  couple  of  drilling  contractors  at  Pough- 
keepsie,  18  miles  away,  to  ship  rigs  and 
working  crews  to  the  site  at  once.  The  first 
man  to  arrive  on  the  job  was  George  M. 
Lyon,  a  well-drilling  contractor  of  twenty 
years'  experience,  including  work  on  the 
Catskill  aqueduct  for  New  York  City's  ad- 
ditional water  supply.  He  was  assigned  to 
a  low-lying  area  west  of  the  center  of  the 
camp,  and  started  work  with  a  cable  rig, 
chopping  bit  and  sand  bucket.  Water  was 
struck  June  21  at  a  depth  of  13  ft.  at  a  point 
located  between  two  rock  outcrops,  in  what 
is  known  as  the  Hopewell  basin.  The  first 
flow,  however,  was  classified  merely  as  sur- 
face water,  and  the  drilling  was  continued 
in  order  to  get  into  a  water-bearing  stratum 
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facilities  is  a  great  tribute  to  the  efficiency 
of  Colonel  Lucas  and  his  men.  Company  D, 
commanded  by  Capt.  Ernest  F.  Robinson, 
well  known  to  New  York  engineers  through 
his  lecture  on  military  preparedness,"  de- 
livered recently  before  the  American  So- 
ciety of  Civil  Engineers,  and  Company  B, 
in  charge  of  Capt.  H.  C.  Woodward,  were 
the  first  to  arrive  upon  the  scene  on  June  13. 
They  were  reinforced  on  the  following  day 
by  the  remaining  six  companies  of  the  com- 
mand, bringing  the  strength  of  the  com- 
mand to  715  officers  and  men. 

Water  the  Crucial  Problem 

Without  doubt  the  water  supply  was  the 
most  urgent  problem  which  Colonel  Lucas 
and   his   men   were  called   upon  to   solve. 


1 — LOADING  PIPE  LENGTHS  AT  GREEN 
HAVEN  STATION.  2 — THE  FIRST  AT- 
TEMPT TO  SECURE  A  WATER  SUPPLY 
WAS  BY  MEANS  OF  WELL-DRILLING 
RIGS.  THE  ALTBMNATIVE  PLAN  CON- 
TEMPLATED A  SURFACE  SUPPLY  FROM 
FISHKILL  CREEK.  3 — LAYING  6-INCH 
PIPE  LINE  TO  ELEVATED  TANKS  FROM 
WHICH  DISTRIBUTION  WILL  BE  MADE. 
4 — THIS  WELL,  FROM  WHICH  ALL 
CAMP  WATBai  WAS  FIRST  DRAWN, 
WAS  THE  SUBJECT  OF  A  SANITARY 
SURVEY.  5 — DETAIL  OF  ENGINEERS 
UNLOADING  FIRST  CARLOAD  OF 
WATER-SUPPLY    PIPE 


needs.  A  new  one  had  to  be  created.  The 
alternatives  were  to  sink  wells  or  to  pipe 
a  supply  from  Fishkill  Creek,  which  crosses 
the  State-owned  camp  tract  north  of  divi- 
sion headquarters.  Preference  was  given 
by  the  engineer  officers  to  the  ground-water 
supply.  It  must  be  remembered  that  the 
area,  when  fully  occupied,  will  contain  at 
least  18,000  men  at  the  outset,  and  to  this 
number  thousands  more  will  be  added  when 
the  division  is  recruited  up  to  war  strength. 
With  this  number  concentrated  within  a 
comparatively  small  area  on  a  watershed  it 
was  realized  that  there  would  always  be  a 
menace  of  pollution  were  a  surface  water 
supply,  such  as  Fishkill  Creek,  chosen.  The 
decision  in  favor  of  deep  wells,  therefore, 
was  made,  and  rush  orders  were  sent  out 


of  gravel  and  sand.  Three  wells  had  been 
put  down  at  this  site  last  week.  At  an- 
other location,  northeast  of  the  camp  center, 
a  second  group  of  three  wells  was  sunk, 
and  with  the  yield  from  these  it  was  hoped 
to  have  a  supply  sufficient  for  the  needs  of 
the  incoming  troops.  On  June  20  Fair- 
banks-Morse gasoline-driven  engines  and 
pumps  were  on  the  ground  ready  to  be 
hooked  up  to  the  wells  just  as  soon  as 
they  had  reached  a  depth  and  gave 
promise  of  a  flow  satisfactory  to  the  engi- 
neer officers. 

The  basis  upon  which  the  calculations 
were  made  for  the  necessary  water  supply 
was  a  consumption  of  about  25  gal.  per 
capita  per  day,  including  water  needed  by 
animals.     It  was  estimated  that  with  the 
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camp  fully  occupied  500,000  gal.  of  water 
a  day  would  be  sufficient. 

May  Utilize  Fish  kill  Creek  and  Steril- 
ize Water  with  Chlorine 

In  the  event  of  the  wells  failing  to  pro- 
duce the  necessary  amount  of  water,  the 
plan  last  week  was  to  run  a  pipe  line  to 
Fishkill  Creek  and  pump  the  water  to  camp. 
If  this  scheme  is  adopted  all  the  surface 
water,  before  it  reaches  the  men,  will  be 
passed  through  a  sterilizing  plant  using 
liquid  chlorine.  Pending  the  final  solution 
of  the  water  problem  last  week,  troops 
which  were  expected  at  the   mobilization 


ber  of  steamfitters  and  mechanics  were  dis- 
covered, and  these  men,  working  with  the 
engineer  troops,  are  laying  the  pipe  lengths 
in  plowed  furrows,  which  are  to  be  back- 
filled. The  line  leading  uphill  to  the  ele- 
vated tanks  is  6  in.  in  diameter,  the  cir- 
cuit main  around  camp  4  in.,  and  the  lateral 
lines  2  in.,  with  lA-in.  bib  cocks  at  company 
streets. 

There  will  be  a  pipe  line  with  a  tap  at 
the  head  of  every  company  street,  where 
the  kitchen  is  located.  This  means  14  taps 
to  an  infantry  regiment,  one  for  each  of 
the  twelve  companies,  one  for  the  officers 
and  one  for  the  machine-gun  detachment. 


pediting    the    work.      At    Camp    Whitman 
Lieut.  M.  H.  Gray  has  been  in  charge  of  the 
receipt  and  disbursement  of  supplies  for  the 
22d  Engineers. 

Sanitary  Survey  Made 

One  incident  in  connection  with  the  water 
supply  demonstrates  the  ability  of  the  22d 
Corps  of  Engineers  to  cope  with  special 
problems.  Last  week  the  troops  were  ob- 
taining all  their  drinking  water  from  a  well 
at  the  Owsley  homestead,  just  across  the 
street  from  division  headquarters.  Colonel 
Lucas  wished  to  be  absolutely  sure  that  this 
source  was  safe,  and  he  sent  out  a  call  to 


Aids  to  Transportation 


1 — SIDING  TO  quartermaster's  SUPPLY  TENTS. 
2 — COMBAT  WAGON  LOADED  WITH  TOOLS  AND  EIX- 
PLOSIVES.  3 — RAILWAY  CREW  CUTTING  DOWN 
HILL  FOR  NEW  TRACK  NEAR  CAMP.  4 — PLAT- 
FORM AND  RAMP  BUILT  BY  A  DETAIL  OF  ENGI- 
NEERS. 5 — HOW  THE  NEW  PLATFORM  SIMPLIFIED 
THE   REMOVAL   OF   WAGONS   FROM    FLAT   CARS 


camp  were  held  in  their  armories  at  New 
York  City  and  elsewhere. 

The  distribution  of  the  water  supply  will 
be  from  a  pair  of  50,000-gal.  elevated 
wooden  tanks,  supported  on  concrete  foun- 
dations at  the  summit  of  a  hill  commanding 
the  camp  site.  The  plans  call  for  a  main 
girdling  the  camp  area,  with  connections  to 
each  of  the  units  of  the  division.  Because 
of  its  ease  in  laying  over  rough  ground,  and 
the  fact  that  it  requires  no  lead  calking. 
Universal  cast-iron  pipe  was  selected  for 
the  main  arteries  of  the  water  supply  sys- 
tem of  Camp  Whitman.  The  first  of  four 
carloads  of  pipe  and  fittings  left  the  Central 
Foundry  Company's  shops  the  day  after  the 
contract  was  placed  by  Colonel  Sternberger 
of  the  Quartermaster's  Department.  The 
pipe-laying  work  is  being  done  entirely  by 
militia  forces.    In  the  69th  Infantry  a  num- 


Each  regiment  also  will  be  provided  with  a 
bathhouse  containing  14  shower  heads.  It 
is  expected  to  deliver  water  under  a  head 
of  about  60  ft.  The  complete  supply  will 
involve  the  laying  of  about  60,000  ft.  of 
pipe  ranging  in  size  from  6  to  V2-in. 

The  camp  water-supply  problem  has  been 
in  the  hands  of  Capt.  Ernest  F.  Robinson 
and  Lieut.  J.  E.  Baker,  reporting  to  Major 
William  S.  Conrow.  Lieutenant  Baker  in 
civil  life  is  employed  on  the  engineering 
staff  of  Westinghouse  Church  Kerr  &  Com- 
pany, of  New  York  City.  This  firm  has 
placed  the  resources  of  its  purchasing  and 
other  departments  at  the  disposal  of  the 
water-supply  engineers  at  Camp  Whitman, 
and  as  a  result  supplies  needed  in  a  hurry 
can  be  telephoned  for  and  delivered  promptly 
on  the  work.  This  co-operation,  it  is  stated, 
has  been   of  invaluable   assistance   in   ex- 


his  company  commanders  for  a  man  who 
could  make  a  sanitary  survey.  Captain 
Robinson,  of  Company  D,  recommended  for 
this  work  Private  Nabstedt,  an  engineer 
who  has  had  considerable  experience  in 
water  supply  and  sewage  work.  He  was  de- 
tailed to  make  a  thorough  examination  of 
the  site,  and  in  a  four-page  technical  report, 
accompanied  by  a  map  drawn  to  scale,  he 
indicated  all  possible  sources  of  pollution 
at  the  well,  and  made  recommendations  for 
their  prevention.  Samples  of  the  water 
were  carefully  taken  and  shipped  to  New 
York  for  analysis.  Private  Nabstedt  recom- 
mended that  the  area  in  the  vicinity  of  the 
well  be  disinfected,  that  the  water  be 
drawn,  by  means  of  a  short  length  of  pipe 
and  a  three-way  valve,  at  a  point  some  dis- 
tance from  the  pump — so  as  to  reduce  the 
possibility  of  debris  falling  into  the  water — 
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and  that  a  guard  be  stationed  at  the  well 
to  inforce  the  sanitary  regulations  pre- 
scribed. Colonel  Lucus  promptly  issued  or- 
ders based  on  these  recommendations.  Thus 
work  which,  in  civil  practice,  would  call  for 
the  services  of  a  consulting  engineer,  was 
done  by  a  member  from  the  ranks  of  the 
22d  Engineers. 

That  the  water  supply  has  been  the  crux 
of  the  mobilization  problem  is  apparent 
from  what  Colonel  Lucus  told  me  last  week. 
"We  have  six  wells  down,"  he  said,  "but 
are  having  some  trouble  with  fine,  sand. 
Our  well  points  and  screens  have  been  de- 
livered and  they  will  be  placed  just  as  soon 


the  69th  Regiment  we  will  be  able  to  secure 
a  number  of  steamfitters  and  mechanics  to 
help  on  the  work  of  laying  the  pipe  lines. 
Our  present  water  supply  is  sufficient  for 
the  troops  now  in  camp — the  22d  Corps  of 
Engineers  and  the  69th  Regiment.  No  more 
regiments  will  be  ordered  to  Camp  Whit- 
man until  the  adequacy  of  the  water  supply 
is  assured.     Our  two  wooden  water  tanks. 


LIEUT.    J.   E.    BAKER,   DETAILED  TO 
WATER-SUPPLY    WORK 


LIEUT.-COL.   EUGENE   WILLETT  VAN   COURT   LUCAS, 

COMMANDING  THE  22d  CORPS  OF  ENGINEERS  AND 

CHIEF     ENGINBIER     OF     THE     NEnV     YORK     STATE 

MILITIA  DIVISION 

Upon  him  rested  the  responsibility  of  gettinR  Camp 

Whitman  ready  as  a  mobilization  site  for  the  entire 

National    Guard    of    New    Yorli    State. 


troops  of  the  division.  This  work  was 
finished  last  week  under  the  direction 
of  Lieutenant  Stockwell  of  Company  F. 
The  fields  surrounding  the  camp  were 
teeming  with  survey  parties  operating 
transit  and  stadia  and  plane-table.  The 
job  for  which  the  survey  parties  are  re- 
sponsible is  the  assignment  and  marking 
of  camp  locations  for  the  following  organi- 
zations of  the  division:  Headquarters  Divi- 
sion, 22d  Corps  of  Engineers,  Signal  Corps, 
Armored  Motor  Car  Battery,  Adjutant  Gen- 
eral and  Pay  Department,  1st  and  2d  Field 
Hospitals,  1st,  2d,  3d  and  4th  Ambulance 
Companies,   1st  Cavalry,   Squadron  A,   1st 


MAJOR    W.    S.    CONROW,     IN     CHARGE 
OF  CAMP  WATERWORKS 
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CAPT.     ERNEST     F.     ROBINSON,     WHO 

SUPERVISED     CAMP     LAYOUT     AND 

WATERWORKS    INSTALLATION 


COLONEL   LUCAS   READS   THE   ORDERS    OF    THE   DAY   TO   THE    COM- 
MISSIONED    OFFICB21S     OF     THE     COMPANIES     OF     HIS     COMMAND 
ASSEMBLED)    AT    DIVISION    HEADQUARTERS    TENT    LAST    WEEK 


CAPT.    H.    C.    WOODWARD,    EXPLOSIVES 

EXPERT     AND     BUILDER     OF     AIDS     TO 

TRANSPORTATION 


as  we  are  satisfied  that  we  have  reached  a 
plentiful  supply  of  pure  water.  It  is  not 
possible  to  predict  exactly  when  the  wells 
will  be  connected  with  the  pumps,  but  we 
expect  to  be  delivering  a  flow  into  the  pipe 
lines  within  a  few  days. 

"It  must  be  remembered  that  in  this  work 
we  have  been  jumped  three  weeks  ahead  of 
schedule,  which  called  for  the  completion  of 
the  camp  site  July  9.  ■  With  the  arrival  of 


each  of  50,000  gal.  capacity,  are  reported  to 
be  at  the  railroad  station  at  Beacon. 

"Lack  of  transportation  facilities  has 
been  one  of  our  biggest  handicaps,  although 
within  a  day  or  so  we  will  have  available  ten 
motor  trucks  and  a  number  of  draft  horses." 

Vying  in  importance  with  the  water  sup- 
ply is  the  work  of  castramentation,  or  the 
laying  out  of  the  camp  site  and  the  assign- 
ment   of    definite    ground    areas    to    the 


and  2d  Field  Artillery.  Then  there  are  the 
following  infantry  units,  nine  of  which  will 
be  chosen  for  the  division:  First  Brigade 
Headquarters,  and  7th,  71st,  12th  and  69th 
Regiments;  Second  Brigade  Headquarters 
and  23d,  14th  and  47th  Regiments;  Third 
Brigade  Headquarters  and  1st,  2d  and  10th 
Regiments;  Fourth  Brigade  Headquarters 
and  3d,  65th  and  74th  Regiments.  Then, 
too,  provision  has  been  made  for  the  Quar- 
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Sanitation  at  Camp  Wliitman 

1 — COOK    TENT    HAS    SIDE    WALLS    OF    WIRE    SCREENS.      2 — CLOTHING    AND 
5J|    BEDDING  ARE  AIRED  EVERY  MORNING.     3 — CONSTRUCTION   OF   A   MODEL  CRE- 
MATORY   FOR    DESTRUCTION    OF    KITCHEN    WASTES  —  STONES    HEATED    BY 
FIRE    BUILT    ON    THEM    EVAPORATE    ALL    LIQUIDS 


termaster's  Department,  storage  tents,  cor- 
rals, wagon  trains  and  commissary.  In- 
formation about  the  topographical  features 
of  the  tract  is  collected  by  the  field  parties, 
assembled  upon  a  large  map,  and  space  then 
is  assigned  to  each  regiment  or  other  unit. 
The  field  men  have  been  instructed  to  mark 
with  particular  care  all  low  spots,  wooded 
areas  unsuitable  for  tent  pitching,  stone 
walls  and  fences,  and  fields  under  cultiva- 
tion. The  main  map  of  the  camp  site  is 
on  a  scale  of  200  ft.  to  the  inch,  with  a  10- 
ft.  contour  interval. 

There  is  a  standard  arrangement  of  the 
units  in  an  infantry  regiment  which  is  fol- 
lowed just  as  closely  as  the  configuration 
of  the  terrain  will  permit.  The  ideal  en- 
campment plan  is  shown  in  the  accompany- 
ing sketch.  It  will  be  noted  that  a  regi- 
ment of  infantry  occupies  an  area  of  900  ft. 
long  and  700  ft.  wide. 

With  the  topographical  data  available  on 
the  main  map,  areas  are  assigned  to  each 
regiment,  and  men  with  transit  and  stakes 
are  sent  out  to  mark  the  four  corners  of 
the  plot  and  the  head  and  rear  of  all  com- 
pany streets.  At  these  locations  long  stakes 
are  driven  into  the  ground  and  are  used 
by  the  company  commanders  for  aligning 
the  tents  of  their  men.  Provision  is  made 
along  each  company  street  for  18  squad 
tents,  and  in  addition  to  the  twelve  com- 
panies of  each  infantry  regiment  there  are 
lines  of  tents  for  the  headquarters  com- 
pany and  sanitary  detachment,  and  for  the 
supply  and  machine-gun  company.  The  en- 
gineer troops  also  mark  the  location  of  the 
company  officers'  quarters  and  the  line  for 
the  field  officers'  tents. 

When  word  was  received  last  week  that 
the  69th  Regiment  had  left  New  York  June 
21,  a  survey  squad  was  sent  out  to  designate 
the  space  for  its  encampment,  and  the  last 
stake  was  driven,  during  a  driving  rain- 
storm, just  as  the  head  of  the  column  ap- 
peared along  the  road  from  the  Green  Haven 
Station. 

Map  for  Tactical  Operations 

Differentiated  from  the  precise  survey  of 
the  camp  site  is  the  task  of  mapping  an  area 
of  64  square  miles  in  the  vicinity  of  Beek- 
man  for  tactical  operations,  practice 
marches  and  maneuvers  in  extended  order. 
If  time  permits,  it  is  the  intention  of  the 
State  military  authorities  to  give  the  men 
thorough  practice  in  the  field,  and  it  was 
essential,  therefore,  to  know  in  detail  the 
locations  of  all  roads,  cultivated  fields,  hills, 
farmhouses,  fences,  ponds,  etc.,  in  order  that 
problems  in  attack  and  defense  could  be  in- 
telligently planned.  To  secure  this  informa- 
tion Lieut.  H.  L.  Mellen  of  Company  D,  an 


engineer  graduate  of  Columbia  University, 
has  had  about  20  or  30  fketching-board 
parties  in  the  field,  and  it  was  expected  to 
have  all  data  ready  for  the  final  map  last 
Saturday. 

The  sketching  outfits  used  are  of  the  regu- 
lar army  type,  comprising  a  wooden  board 
about  14  in.  square,  mounted  upon  a  tri- 
pod with  adjustable  legs.  Sights  are  taken 
along  a  ruler  lying  flat  on  the  board,  and  all 
distances  are  paced.  Speed,  of  course,  is 
one  of  the  essential  requirements,  and  no 
chaining  or  taping  is  in  evidence  at  Camp 
Whitman.  The  work  which  has  been  done 
with  the  sketching-board  is  spoken  of  as 
road  mapping,  and  is  plotted  on  a  scale  of 
3  in.  to  a  mile.  Such  features  as  fields, 
houses,  stone  walls,  cultivated  areas,  woods, 
streams,  etc.,  are  marked  upon  the  map. 
The  work  is  done  by  running  traverses  along 
the  road  and  then  the  fragmentary  informa- 
tion from  each  party  is  turned  in  to  Lieu- 
tenant Mellen  at  the  reconnaissance  tent, 
where  it  is  co-ordinated  and  reduced,  by 
tracing,  to  one  large  map.  A  surprising 
accuracy,  considering  the  approximate 
methods  employed,  is  reported  for  the  clo- 
sures of  the  traverses.  It  has  not  been  un- 
common for  the  survey  parties  to  number 
150  men.  The  best  day's  progress  for  one 
party  on  the  road-sketching  work  has  been 
made  by  Corporal  O'Brien  and  Private 
Southard  of  Company  C,  who  covered  a  dis- 
tance of  14  miles. 

In  the  reconnaissance  work  for  the  field 
maneuvers  the  maps  of  the  U.  S.  Geological 
Survey  proved  invaluable  as  a  control.  The 
government's   work,   however,    was   on   too 


-7tX!- 


.Q 


0. 


■?^~5-i QQQ     ooaaaaa    a —  .        

jl'^\  Lf-CoffXoJ._   ^neld O/f/cers  Une^ I 


-t-lao    □□    oo    aa'aa  "alb    a3    ao    ati  ~aa    aci  lio    aa    oa    i 
'iuAioi  "^-Co.  OfOcers' Line-* 

iiaaaaaaaaaaaa  a. a 

Ija   a 


§1     g 
□ 


M 


§11 


□  □   □ 

□  □    a 

□  u    a 


"o  Latrines 

$  I  0=9  &a  C=>  Ca  C=j  Ca   a=a  [2=a  &a  Cs 
il  ,     -       . 

I  I  Men's  Balh-^   , Am/nai 

S.. □O-OOO-D-I 


^ 


j.a3i 


IKSAL    ARRANGEMENT   OF    UNITS    IN    A    REGIMENT 
OF    INFANTRY 


small  a  scale  for  military  use,  but  it  served 
to  indicate  the  general  topographical  fea- 
tures of  the  country  and  was  employed  in 
order  to  assign  work,  in  specified  sections, 
to  the  survey  parties.  In  tho  first  road  maps 
which  have  been  turned  in,  no  attempt  was 
made  to  get  detailed  topography.  The 
prime  object  of  .these  sheets  was  to  show 
the  road  locations,  fields,  houses,  etc.  Later, 
if  time  is  available,  the  topography  will  be 
filled  in. 

Plane-Tables  Operated  in  Rain 

When  it  began  to  rain  on  the  afternoon  of 
June  21  I  decided  to  visit  the  reconnais- 
sance tent,  thinking  that  the  stormy  weather 
would  drive  the  men  under  canvas  and  afford 
plenty  of  time  for  an  interview  about  their 
work.  I  was  surprised,  therefore,  on  rais- 
ing the  flap  of  the  reconnaissance  tent  to 
see  one  lone  draftsman. 

"What  sort  of  maps  are  these  men  going 
to  bring  in  after  the  paper  has  been  rained 
on  fcr  two  or  three  hours?"  1  asked. 

"Rain  doesn't  make  any  difference  in  this 
work,"  he  replied.  "We  are  not  using  paper 
at  all  on  our  sketching-board,  but  specially 
prepared  thin  sheets  of  celluloid  with  a 
roughened  surface  on  which  rain  has  prac- 
tically no  effect.  In  fact,  we  tested  the 
sheets  by  submerging  them  in  a  pan  of 
water  and  making  a  sketch  in  pencil.  There 
was  no  smudging.  This  sample  of  subaque- 
ous draftsmanship  convinced  us  that  we  had 
nothing  to  fear  from  the  weather  while  our 
plane-table  work  was  in  progress." 

Complete  Drafting  Room 

Located  just  in  back  of  Colonel  Lucus' 
(luarters,  the  "reconnaissance  tent"  is  one 
of  the  camp  features,  from  the  engineering 
point  of  view.  All  the  accessories  of  an  up- 
to-date  designing  and  drafting  room  are  in 
evidence.  The  equipment  includes  two  large 
drafting  tables  and  two  small  tables,  with 
T-squares,  triangles,  drafting  instruments, 
tracing  cloth  and  other  equipment  needed  in 
map  making.  The  tent  is  equipped  with  an 
acetylene  light  so  that  work  may  be  done  at 
night.  The  field  equipment  included  a 
standard  transit,  a  light  mountain  transit, 
a  dumpy  level,  a  plane-table  and  a  score  or 
more  of  military  sketching-boards.  The 
tent  proper  is  continued  by  means  of  a  can- 
vas fly,  under  which  are  a  long  wooden  ta- 
ble and  seats  for  the  use  of  computators. 

Unloading  Platform  Built 

The  first  engineering  work  I  encountered 
upon  arrival  at  Green  Haven  last  week  was 
a  wooden  bulkhead  and  earth  platform  and 
ramp  which  a  detail,  commanded  by  Captain 
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Woodward,  had  just  completed  to  facilitate 
the  unloading  of  supplies  from  cars.  The 
structure  consisted  of  a  heavy  timber  bulk- 
head wall  along  the  tracks,  built  to  the 
height  of  the  floor  of  a  flat  car.  An  earth- 
fill  had  been  placed  back  of  the  wall,  which 
was  anchored  to  deadmen.  Up  to  the  time 
the  engineer  troops  landed  the  Green  Haven 
Railroad  Station  was  totally  unequipped  to 
handle  any  large  volume  of  freight. 

Another  important  aid  to  the  handling  of 
supplies  from  the  railroad  cars  was  begun 
June  21,  when  two  sidings  were  built  from 
the  tracks  of  the  Central  New  England  Rail- 
way into  a  field  containing  the  storage  tents 
of  the  Quartermaster's  Department.  The 
pictures  show  this  work  under  way  with 
forces  recruited  by  the  railroad  company. 

The  wagon  road  between  the  Green  Haven 
Station  and  Camp  Whitman  was  in  urgent 
need  of  repair  to  sustain  the  heavy  motor- 
truck traffic  and  team  haulage  which  will 
follow  the  complete  occupation  of  the  camp 
by  the  remaining  troops  of  the  division. 
Last  week  it  had  not  been  called  upon  to  sus- 
tain any  real  heavy  traffic,  but  during  Wed- 
nesday's rain  it  was  a  mire  of  mud  in  many 
places.  The  engineer  troops  were  planning 
to  rebuild  this  important  stretch  of  road- 
way just  as  soon  as  the  camp  layout  and 
Ihe  water  supply  had  been  completed. 


Urges  Creation  of  National 
Public  Works  Bureau 

Clemens  Herschel  Deplores  Vesting  of  Control 

of   Government  Engineering  Programs  in 

Short -Lived  Commissions 

PREFACING  his  address  with  a  refer- 
ence to  the  great  loss  sustained  by  the 
American  Society  of  Civil  Engineers  in  the 
death  of  its  president,  Dr.  Elmer  L. 
Corthell,  Clemens  Herschel,  who  as  rank- 
ing member  of  the  society  delivered  the 
presidential  address  at  the  forty-eighth  an- 
nual convention  in  Pittsburgh  this  week, 
urged  the  creation  of  a  national  depart- 
ment of  public  works.  The  states,  he 
thought,  should  have  similar  departments, 
and  in  support  of  his  view  he  pictured  the 
ineffectiveness  of  "the  commission  habit  in 
state  government."  Mr.  Herschel  also  com- 
mended the  decision  of  the  society,  as  an- 
nounced at  the  convention,  to  join  the  other 
national  engineering  societies  at  the  Thirty- 
ninth  Street  Building  in  New  York  City. 
He  thinks  this  is  but  a  beginning,  the  end 
of  which  cannot  be  foretold. 

Mr.  Herschel  said  in  part: 

"We  have  had  of  late  in  the  technical 
press  and  in  the  proceedings  of  engineer- 
ing societies,  ample  evidence  that  the  ad- 
vancement of  the  profession  of  the  civil 
engineer  is  a  cause  that  still  has  the  earnest 
attention  of  the  large  body  of  thoughtful 
working  engineers  of  the  country.  The 
spirit  of  unrest  has  been  abroad  among 
them,  and  however  much  content  with  one's 
individual  lot  may  be  ethically  or  religiously 
proper,  and  bringing  blessings  in  its  train, 
yet  is  unrest  in  behalf  of  one's  class,  and  an 
altruistic,  lawful  striving  to  better  the  lot 
of  that  class,  a  commendable,  and  perhaps 
the  only  effective  means  of  achieving  that 
end,  as  experience  has  amply  shown.  En- 
gineers feel  that  they  occupy  a  prominent 
place  in  the  creation  of  the  world's  material 
welfare,  and  want  a  recognition  of  this  fact 
- — a  recognition  that  a  share  in  the  world's 
honors  is  due  them,  in  the  minds  and  ac- 
tions of  their  fellow-men.  Especially  is 
their  unrest  and  a  striving  for  increased 


public  recognition  justifiable  and  prominent 
among  engineers,  when  the  creation  of  state 
or  public  works  is  under  consideration. 

Control  of  Public  Works 

"Public  works  have  been  deemed  the 
glory  of  long-established,  or  developed, 
states,  since  the  dawn  of  history.  To  at- 
tempt to  do  without  them,  or  to  rely  solely 
upon  private  enterprise  to  procure  them, 
is  a  mere  delusion;  or  notion;  impractica- 
ble ;  and  yet  we  have  a  national  government 
and,  generally  speaking,  forty-eight  state 
governments,  that  make  no  permanent  pro- 
vision for  their  construction  and  upkeep, 
in  their  organic  law. 

"The  expenditure  of  4  per  cent  of  the  an- 
nual United  States  budget  on  public  works 
is  made  the  football  of  politics,  and  great 
is  the  cry  of  victory  when  this  expenditure 
has  been  reduced  to  31/2  per  cent.;  but  no 
word  is  heard  about  the  other  96  or  96y2 
per  cent  of  expenditure  of  the  same  budget; 
because  public  works  are  not  recognized  in 
the  constitutions  of  the  United  States  and 
of  the  states,  to  the  extent  of  providing  a 
department  of  the  government,  and  perma- 
nent officers  of  the  government,  to  construct 
and  care  for  them.  A  large  part  of  the 
lack  of  recognition  of  the  civil  engineer  as 
a  member  of  an  honorable  profession,  and 
of  his  merits,  is,  in  my  belief,  traceable  to 
this  very  state  of  affairs. 

"From  time  to  time,  the  technical  press 
contains  discussions  as  to  the  anomalous 
position  held  by  'junior  engineers,'  and 
'assistant  engineers'  in  the  service  of  the 
United  States,  on  public  works,  in  charge  of 
the  Corps  of  Engineers,  U.  S.  Army;  the 
former  of  whom  can  never  rise  above  their 
basic  position,  and  the  best  of  whom  conse- 
quently leave  that  kind  of  a  service  as 
quickly  as  circumstances  will  permit. 
These  discussions  are  carried  on  in  all  sorts 
of  tempers,  and,  to  make  my  own  temper 
clear  in  the  matter,  let  me  express  the  be- 
lief, founded  on  long  personal  observation 
and  friendships,  that  there  does  not  exist 
an  abler,  a  finer  body  of  men  than  this 
same  Corps  of  Engineers,  U.  S.  A.  .  .  . 
The  trouble  is  not  there.  It  is  because  the 
whole  system  of  carrying  on  the  civil  en- 
gineering works  of  the  United  States  is  an 
emergency  makeshift;  bom  of  a  denial  of 
the  propriety  of  the  nation  to  build  any 
civil  engineering  works,  and  of  the  neces- 
sity of  building  them,  when  their  construc- 
tion could  no  longer  be  avoided,  by  make- 
shift methods. 

"Says  Laurence  Sterne,  in  his  'Senti- 
mental Journey':  'They  order  this  matter 
better  in  France.'  And  not  only  in  France, 
but  in  every  country  of  the  globe,  except  in 
Great  Britain  and  in  the  United  States,  the 
copyist  of  Great  Britain,  which  the  United 
States  has  been  for  so  long  and  in  so  many 
directions.  The  first  named,  all  have  a 
ministry  of  public  works,  and,  carrying  on 
the  business  of  this  department,  a  corps  of 
commissioned  civil  engineers.  To  that  must 
the  United  States,  and  every  state  in  the 
union,  come,  sooner  or  later.  Commissions 
of  laymen  to  rule  in  these  matters,  ap- 
pointed as  an  emergency  measure,  are  an 
anomaly  in  these  days  of  a  striving  for 
efficiency. 

How  THE  Commission  Habit  Operates 

"Let  me  illustrate  how  the  commission 
habit  in  state  government  operates,  as  phil- 
osophically viewed  from  a  distance,  in  re- 
cent years.  A  certain  state  conceived  the 
idea  that  it  would  be  well  to  develop  its 


principal  seaport  by  works  of  the  civil  en- 
gineer. So  a  commission  of  laymen  was 
immediately  created  to  cause  this  to  be 
done.  The  newspapers  were  replete  for 
months  as  to  who  should  be  the  chairman 
of  this  commission.  There  was  a  good  sal- 
ary attached.  Not  a  word  as  to  the  civil 
engineer  capable  of  designing  the  neces- 
sary works,  and  of  wisely  superintending 
the  expenditure  of  millions  of  dollars  in  the 
future.    Not  one  word. 

"At  length  the  die  is  cast,  and  the  favorite 
of  the  'plum-tree'  enters  upon  a  course  of 
after-dinner  speeches.  After  months  of 
this  sort  of  thing,  and  when  the  novelty  of 
the  situation  has  worn  off,  not  much  has 
been  heard  in  the  daily  press  as  to  the 
work  to  be  done.  An  engineer  has  indeed 
been  somehow  appointed,  and  certain  work 
planned  and  done.  Then  the  former  after- 
dinner  speaker  resigns,  or  is  crowded  out — 
it  is  immaterial  which — changes  of  politi- 
cal government  affect  and  debase  the  at-no- 
time  illustrious  commission  and  engineer- 
ing corps,  and  the  last  end  of  that  com- 
mission is  worse  than  its  inception — it  is 
itself  swallowed  up  and  abolished  in  a  re- 
shuffling of  the  commissions  of  the  state 
generally ;  and  all  this  in  the  space  of  bare- 
ly five  years  with  the  simultaneous  hazard 
of  millions  of  money  to  be  expended,  at 
once  and  in  maintenance  and  repairs,  or  re- 
construction in  the  future  in  a  football 
game  of  politics. 

Commissioned  Civil  Engineers  Needed 

"Is  it  not  true,  does  one  not  see,  in  con- 
templating such  bits  of  contemporaneous 
history,  that  especially  in  a  republic  are 
commissioned  civil  engineers  needed  for 
the  proper  carrying  on  of  the  public  works 
of  the  state?  The  reason  the  average  con- 
gressman, even  the  executive,  respects  the 
army  engineer,  as  he  does,  is  because  the 
former  knows  that  the  services  of  the  lat- 
ter in  and  to  the  government  will  go  on, 
when  he  himself  will  not  unlikely  have  been 
wholly  forgotten.  He  would  equally  re- 
spect the  commissioned  civil  engineer. 

"To  illustrate  again :  Where  else  than  in 
the  United  States  would  it  have  been  pos- 
sible for  a  dreamer  of  patriotic  visions,  in 
the  service  of  the  government,  to  have  seen 
those  visions  come  true  under  his  able 
guidance  in  the  space  of  some  fifteen  years, 
and  at  an  expenditure  of  scores  of  millions 
of  dollars;  creating  empires  of  arable  land, 
where  before  was  the  desert ;  and  after  the 
threat  of  political  removal  by  one  brief  lay- 
man incumbent  of  the  chair  at  the  head  of 
his  bureau,  finally  be  made  to  succumb, 
without  any  justification  that  the  public 
ever  heard  of,  by  another  such  brief  incum- 
bent, to  the  already  manifested  harm  of 
the  ser\'ice,  and  of  its  future? 

"No  amateur  ruling  the  immediate  pres- 
ent, of  an  important  government  work  and 
agency,  should  have  such  subversive  powers 
of  harm  for  their  future.  No  matter  even 
that  he  act  from  motives  which  to  him  at 
the  moment  seem  wholly  good.  He  may  be 
mistaken.  Certain  it  is  that  a  system  that 
enables  a  mere  passing  temporarily  exalted 
incumbent  of  an  office  thus  radically  to  dis- 
organize, out  of  his  own  mere  motion,  a 
work  of  national  usefulness  and  impor- 
tance, is  not  for  the  good  of  the  body  poli- 
tic. 

A  Beginning  of  United  Action     ■ 

"But  the  advancement  of  the  profession 
of  the  civil  engineer  can  be  viewed  from 
many    another    angle.     We   have,    for    in- 
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stance,  the  work  of  combining  the  efforts 
of  the  various  branches  of  the  engineering 
profession,  in  matters  of  their  common  in- 
terest. According  to  section  2  of  article  II 
of  our  constitution,  there  are  no  engineers, 
except  civil  and  military  engineers,  the 
original  class  distinction.  But  so  various 
are  to-day  the  occasions  when  it  is  neces- 
sary to  apply  the  art  of  directing  the  great 
sources  of  power  in  Nature  for  the  use  and 
convenience  of  man,'  that  it  long  ago  be- 
came impracticable  to  have  all  engineers  in 
the  United  States  enrolled  in  one  American 
Society  of  Civil  Engineers.  Instead,  we 
have  the  four  prominent  national  engineer- 
ing societies,  and  many  amply  useful, 
though  less  prominent,  such  engineering 
societies.  And  yet  the  number  of  their  ag- 
gregate membership  is  small,  compared 
with  the  population  which  they  serve;  a 
prominent  reason  why  their  expressed  de- 
sires are  too  often  but  as  a  'voice  crying  in 
the  wilderness.' 

"To  remedy  this  condition  which  con- 
fronts us,  many  have  labored,  in  season, 
and  out  of  season,  to  bring  about  joint  ac- 
tion of  the  engineers  of  the  United  States 
in  matters  of  a  common  interest.  This 
society  has  said  that  it  believes  in  it,  and 
as  a  step  in  that  direction,  as  facilitating 
that  sort  of  work,  as  a  landmark  and  a 
beacon  light  to  the  public  that  engineers 
are  at  their  posts  of  duty  and  should  be 
recognized  and  reckoned  with,  we  have 
said  that  the  building  of  the  four  founder 
engineering  societies  on  Thirty-ninth 
Street  in  the  city  of  New  York  shall  repre- 
sent to  the  public,  the  home  of  a  power  in 
the  land.  The  step  we  have  taken  and 
which  has  been  voted  in  the  affirmative, 
2,500  for,  390  against,  is  of  course  but  a 
beginning.  It  has  been  worked  for  in  a 
duly  humble  spirit,  and  on  the  principle  of 
doing  one  thing  at  a  time,  but  the  benefi- 
cent end  of  that  work  no  man  can  see.  'Be 
of  good  comfort,'  Master  Ridley  Latimer 
cried  at  the  crackling  of  the  flames,  'play 
the  man!  We  shall  this  day  light  such  a 
candle,  by  God's  grace,  as  I  trust  shall 
never  be  put  out.'  Not  only  not  put  out, 
but  increasing  through  the  years,  in  efful- 
gence, glory  to  the  profession,  and  in  use- 
fulness." 


What  Is  an  Engineer? 

Prof.   C.  R,  Mann  Reports  That  Canvass  of 
Second  Vote  Raises  Technique  and  Knowl- 
edge of  Fundamentals  to  25  Per  Cent 

TECHNICAL  ABILITY,  25  per  cent; 
human  attributes,  75  per  cent — these  are 
the  new  ratings  of  the  qualifications  for 
success  for  engineers  just  given  out  by 
Prof.  C.  R.  Mann  of  the  Carnegie  Founda- 
tion for  the  Advancement  of  Teaching.  The 
figures  are  based  on  the  votes  received  from 
the  engineers  asked  to  confirm  or  refute  the 
percentages  indicated  by  an  earlier  vote  of 
a  smaller  number  of  engineers  and  an- 
nounced last  January  at  the  annual  meeting 
of  the  American  Society  of  Civil  Engineers. 
(See  the  Engineering  Record  of  Jan.  22, 
page  125.)  The  new  percentages  were  de- 
rived from  5441  votes.  Professor  Mann 
thinks  the  figures  correspond  to  a  rather 
definite  ideal  in  the  professional  mind,  one 
that  can  safely  be  made  use  of  in  testing 
and  planning  the  work  of  the  schools. 

It  will  be  recalled  that  in  the  ballot  post- 
card sent  out  some  months  ago  there  were 
six  groups  of  qualities,  which  were  headed 
character,  judgment,  efficiency,  understand- 
ing of  men,  knowledge  of  fundamentals  and 


technique,  and  that  the  voter  was  requested 
to  prefix  numbers  to  the  groups  to  show  his 
estimate  of  their  relative  importance.  Pro- 
fessor Mann's  report  states  that  differences 
in  years  of  practice  were  found  to  make 
little  difference  in  the  vote.  The  votes 
placed  the  six  groups  in  the  order  in  which 
they  appeared  on  the  post-card,  which  is 
that  of  the  table  published  in  the  Engineer- 
ing Record.  The  report  gives  an  extended 
table  showing  the  percentage  of  the  voters 
that  placed  each  group  above  or  below  each 
other  one.  Representing  the  groups  by  their 
initial  letters,  C  was  held  almost  unani- 
mously to  outrank  all  of  the  others,  the 
percentages  so  voting  ranging  from  85  per 
cent  for  C:J  to  98  per  cent  for  C:T.  Sim- 
ilarly J  was  thought  to  outrank  E,  V  and  K 
by  a  slightly  smaller  percentage;  a  still 
smaller  percentage  placed  E  above  U  and  K, 
and  a  bare  majority  favored  U  over  K,  while 
less  than  15  per  cent  ranked  T  above  any 
of  the  other  groups. 

Calculation  of  Ratings 

The  most  probable  values  of  the  relative 
importance  of  these  groups  of  qualities, 
states  the  report,  were  computed  from  these 
percentage  votes  by  the  method  described 
in  chapter  8  of  Thorndike's  "Theory  of 
Mental  and  Social  Measurements."  These 
values  are  given  in  the  first  column  of 
figures  in  the  accompanying  table.    The  last 


Revised  and  Original  Ratings 

Revised  Original 

Cliaracter    24.0  41.0 

Judgment    19.5  17.5 

Efficiency    1B.5  14.5 

Understanding  of  men 15.0  14.0 

75        87 

Knowledge  of  fundamentals  15.0  7.0 

Technique    10.0  6.0 

25         13 

100  100 


two  columns  give  the  values  based  on 
the  first  circular,  and  published  in  the  En- 
gineering Record  of  Jan.  22. 

"When  applying  this  definition  to  the 
schools,"  concludes  the  report,  "it  is  desir- 
able not  to  fopfet  several  perfectly  obvious 
facts.  In  the  first  place,  all  the  qualities 
mentioned  are  essential  to  genuine  success, 
and  conscious  effort  should  be  made  to  de- 
velop all  of  them  as  far  as  is  possible.  Sec- 
ond, character,  initiative,  common  sense  and 
qualities  of  this  sort  cannot  be  taught  ex- 
plicity  like  multiplication  tables  and  rules 
of  grammar.  Third,  education  is  a  continu- 
ous process  of  grovrth,  and  therefore  the 
conscious  development  of  the  qualities  of  the 
first  four  groups  cannot  to  advantage  be  ar- 
rested for  four  years,  even  for  the  sake  of  a 
mastery  of  knowledge  and  technique. 
Fourth,  the  man  whose  character,  judgment, 
efficiency  and  understanding  of  men  have  de- 
veloped most  during  his  college  years  has 
the  best  show  after  graduation,  since  these 
qualities  constitute  75  per  cent  of  his  equip- 
ment. Fifth,  the  fact  that  character  is 
rated  at  24  per  cent  does  not  mean  that  an 
engineer  can  succeed  with  a  24  per  cent 
character.  It  does  mean  that  even  a  perfect 
character  is  but  24  per  cent  of  the  engi- 
neer's total  equipment. 

"With  these  facts  in  mind,  it  is  evident 
that  instruction  in  mathematics  or  machine 
design  which  aims  only  at  a  mastery  of 
fundamental  principles  and  technique  can- 
not be  nearly  as  efficient  as  instruction 
which,  while  paying  due  regard  to  technique 
and  the  mastery  of  principles,  yet  develops 
integrity,  initiative,  resourcefulness  and 
common  sense." 


Supreme  Court  Confirms  the 
Right  to  Levee  Stream 

Holds  That  Riparian  Owner  May  Protect  His 

Lands    Even    Though    Such    Protection 

Causes  Damage  to  Other  Owners 

THAT  the  state  levee  boards  and  the 
Mississippi  River  Commission  have  the 
right  to  levee  the  Mississippi  even 
though  there  be  accidental  damage  to  some 
owners  of  adjoining  lands  was  the  decision 
of  the  U.  S.  Supreme  Court  in  an  opinion 
(Cubbins  vs.  Mississippi  River  Commis- 
sion et  al.)  handed  down  June  5,  1916.  A 
certain  Cubbins  prayed  for  injunction  per- 
petually prohibiting  the  levee  boards  from 
further  building  any  levees,  or  strengthen- 
ing and  maintaining  those  now  built.  His 
grounds  were  that  his  lands  had  been  sub- 
ject to  overflow  and  had  thus  been  irrep- 
arably damaged;  such  damage,  he  con- 
tended, being  a  taking  without  compensa- 
tion in  violation  of  due  process  of  law  un- 
der the  federal  constitution,  no  offer  hav- 
ing been  made  him  for  the  lands  damaged 
or  proceedings  taken  to  expropriate  them. 

Chief  Justice  White,  who  wrote  the  opin- 
ion— which  was  concurred  in  unanimously 
— set  forth  the  main  point  at  issue  as  fol- 
lows: 

"Its  solution  involves  deciding  whether 
the  complainant  as  an  owner  of  land  front- 
ing on  the  river  had  a  right  to  complain  of 
the  building  of  levees  along  the  banks  of 
the  river  for  the  purpose  of  containing  the 
water  in  times  of  flood  within  the  river  and 
preventing  it  from  spreading  out  from  the 
river  into  and  over  the  alluvial  valley 
through  which  the  river  flows  to  its  desti- 
nation in  the  gulf,  even  although  it  result- 
ed that  the  effect  of  thus  keeping  the  water 
within  the  river  was  by  increasing  its  vol- 
ume to  so  raise  its  level  as  to  cause  it  to 
overflow  the  complainant's  land." 

Two  Possible  Views 

The  court  stated  that  the  question  could 
be  viewed  from  two  angles — first,  with  ref- 
erence to  the  rights  of  the  land;  owners  and 
the  power  of  the  state  to  deal  with  the  sub- 
ject; and  second,  with  reference  to  the 
power  of  the  United  States  under  the  con- 
stitutional provisions  giving  it  control  of 
improvements  for  navigation.  The  court 
found  under  the  first  heading  ample  au- 
thority to  dispose  of  the  issue,  and  the 
strength  that  might  lie  in  its  second  meth- 
od of  approach  was  not  requisitioned. 

Reviewing  briefly  the  Roman  law  of  ri- 
parian rights,  and  the  Code  Napoleon,  the 
court  pointed  out  that  while  the  free  flow 
of  water  in  rivers  was  secured  from  undue 
interruption  and  the  respective  riparian 
proprietors  were  protected  from  undue  in- 
terference or  burden  created  by  obstruc- 
tions to  the  flow  or  by  deflections  in  the 
course,  a  limitation  to  the  rule  was  also  uni- 
versally recognized  by  which  individuals  in 
case  of  accidental  or  extraordinary  floods 
were  entitled  to  erect  such  works  as  would 
protect  them  from  the  consequences  of  the 
flood,  and  that  no  other  riparian  owner  was- 
entitled  to  complain  of  such  action  upon  the 
ground  of  injury  inflicted  thereby,  because 
all,  as  a  result  of  the  accidental  or  extraor- 
dinary condition,  were  entitled  to  the  en- 
joyment of  the  common  right  to  construct 
works  for  their  own  protection.  The  court 
cites  in  support  of  its  position  numerous 
comments  on  the  Code  Napoleon  and  de- 
cisions of  American  tribunals  to  the  same 
effect. 
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Special  Plant  Layout  Expedites  Construction  of 
Brooklyn-Brighton  Viaduct 

Economy  in  Erection  Increased  by  the  Use  of  Adjustable  Steel 
Arch  Centering — Gantry  Crane  Places  Heavy  Sandstone  Railing 


ALTHOUGH  handicapped  by  the  neces- 
sity for  constructing  the  Brooklyn- 
Brighton  viaduct,  Cleveland,  in  two  sec- 
tions, one  half  being  first  completed  to  al- 
lows traffic  on  the  old  viaduct  to  be  diverted 
thereto,  and  the  second  half  constructed 
after  removal  of  the  old,  interfering  struc- 
ture, rapid  erection  progress  was  made 
through  the  use  of  a  well-designed  plant  lay- 
out. Adjustable  steel  arch  centering  was 
found  to  be  economical,  the  centers  being 
constructed  for  one  half  the  width  and 
rolled  laterally  under  the  other  half  after 
the  first  was  concreted.  Owing  to  the  large 
capacity  of  the  mixing  plant,  due  to  effi- 
cient handling  of  materials,  it  is  stated  by 
the  contractors  that  the  whole  bridge  could 
have  been  completed  in  the  time  it  actually 
required  to  build  one  half.  The  design  of 
this  bridge  was  described  in  the  Engineer- 
ing Record  of  June  24,  page  832. 

Use  of  Adjustable  Arch  Centers 

One  of  the  most  economical  features  of 
the  erection  methods,  which  at  the  same 
time  contributed  largely  to  the  rapidity  of 
the  concreting  of  the  arched  ribs,  was  the 
use  of  steel  centering.  As  shown  in  one  of 
the  photographs,  these  three-hinged-arch 
steel  centers  were  erected  as  braced  units  in 
two  pairs  of  two  each  for  the  pair  of  ribs  in 
one  half  of  the  roadway  width.  To  the  top 
chords  were  bolted  3  x  12-in.  timber  spiking 
pieces  to  take  the  3-in.  lagging,  and  the 
rectangular  box  for  each  rib  was  built  in 
place.  Centers  for  five  arched  spans  were 
used,  these  being  applied  successively  in  the 
longer  spans. 

By  using  parts  of  these  large  centers  and 
adding  temporary  members  at  the  haunches, 
the  centers  were  made  for  all  remaining 
spans,  except  the  three  .'-pans  at  each'  end. 
Timber  centers-"  were  used  for  the  three 
short  spans  at  both  the  south  and  the  north 
end,  the  centers  for  the  two  ribs  being  left 
in  place  until  the  first  half  of  the  viaduct 
was  completed,  and  then  rolled  into  position 
under  the  second  half. 

As  the  arch  centers  were  not  designed  to 
carry   more   excess   unbalanced   weight  of 


concrete  than  the  weight  of  one  panel,  the 
spouting  was  arranged  to  insure  alternate 
pouring  on  each  side  of  the  crown  of  the 
arch.  The  concrete  was  guided  down  the 
outside  of  the  top  lagging  for  the  rib  forms 
until  it  reached  a  hole  cut  just  above  the 
level  to  be  filled.  In  this  way  the  pouring 
was  controlled  and  danger  from  excessive 
unbalanced  weight  avoided. 

All  the  steel  arch  centers  were  supported 
on  the  reinforced-concrete  coping  at  the 
springing  line  of  the  piers.  They  were 
rolled  from  the  west  to  the  east  half  in 


material  spur  and  adjacent  to  the  mixing 
plant.  The  material  tracks  were  laid  under- 
neath these  bins  and  ly^-yd.  dump  cars 
hauled  by  cables  in  two-car  trains  were 
loaded  with  the  aggregates  and  hauled  over 
the  middle  of  the  70-yd.  hopper  above  the 
mixer.  A  partition  across  the  middle  of 
this  hopper  separated  the  sand  and  stone 
supply,  and  the  cars  were  dumped  either  to 
right  or  left,  according  to  the  material  car- 
ried. The  hoist  then  permitted  the  train  to 
return  by  gravitation.  The  cable  was  auto- 
matically released  at  the  bottom  of  the  in- 
cline and  the  train  was  switched  under  the 
bins  again  and  loaded. 

The  cement  was  wheeled  to  the  mixer  plat- 
form, at  the  level  of  the  top  of  the  charging 
hopper,  by  ordinary  baggage  trucks.  The 
top  of  this  charging  hopper  was  below  the 
material  hopper  or  bin.  The  materials 
could  thus  be  proportioned  as  desired  when 
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PLAN    OP    NORTH    CONCRETE    PLANT    SHOWS    HOW   MATERIALS    WERE    HANDLED 


some  cases.     No  centering  supports  were 
carried  to  the  ground. 

The  concreting  of  this  long  viaduct  was 
accomplished  by  using  two  mixing  plants 
and  chuting  from  towers  at  these  plants, 
using  relay  towers.  They  were  located  on 
railroad  sidings,  one  on  the  Baltimore  & 
Ohio  Railroad  and  the  other  on  the  Wheel- 
ing &  Lake  Erie  Railroad.  The  former  fed 
one  relay  tower  north  and  one  south  of  the 
plant  tower,  while  the  latter  fed  one  relay 
tower  north  of  the  plant  tower.  One  of 
these  plants,  with  its  material  storage  yards, 
is  shown  in  an  accompanying  photograph, 
and  the  scheme  adopted  for  the  rapid 
handling  of  materials  is  indicated  in  the 
drawing. 

The  aggregates  were  delivered  in  hopper- 
bottom  cars  run  on  the  trestle  shown  and 
deposited  in  the  material  bin,  while  the  ce- 
ment was  stored  in  a  house  located  on  the 


chJarging,  the  quantities  of  sand  and  stone 
being  noted  by  the  levels  in  the  separate 
hoppers.  A  mix  of  1:3:6  was  used  for  the 
piers  and  abutments,  1:21/0:5  for  the  re- 
taining walls  and  1:2:4  for  the  arch  ribs, 
posts  and  floor  system. 

Rapid  Construction  Progress 

An  especially  good  record  for  one  mixer 
of  539  cu.  yd.  in  one  9-hr.  day  was  made  on 
the  work,  but  the  average  was  about  50  yd. 
per  hour  while  running.  Owing  to  the 
small  sections  being  concreted,  it  was  rarely 
possible  to  continue  running  for  a  whole 
day;  in  one  week,  however,  2500  cu.  yd. 
were  placed. 

While  the  work  really  began  in  Septem- 
ber, 1914,  only  about  4000  cu.  yd.  were 
placed  that  year  in  footings  and  piers,  so 
that  the  main  structure  has  been  erected 
since  March  8,   1915,  the  date  of  starting 
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for  the  1915  season.  One  half  of  the  road- 
way for  the  whole  length  was  complete 
July  21.  It  was  then  necessary  to  wait 
until  the  paving  was  finished  and  traffic 
transferred  from  the  old  viaduct  to  the 
completed  half  before  the  second  half  could 
be  started.  This  caused  the  loss  of  over  one 
month,  until  Aug.  25,  and  between  Aug.  25 
and  Nov.  5  the  second  half  was  finished. 
The  contractors  state  that  they  could  have 
completed  the  whole  bridge  in  practically 
the  same  time  it  took  to  build  one  half. 

Surface  Finish — Railing 

All  the  exposed  surfaces  showing  in  the 
elevation  of  the  bridge  were  rubbed  by  a 
wooden  float  in  water  as  soon  as  the  forms 
could  be  stripped.  This  was  done  within  24 
hours  in  all  cases  where  no  loads  were  car- 
ried by  the  concrete.  All  the  piers  were 
rubbed  in  the  same  way  up  to  the  level  of 
the  springing  lines  of  the  arch  ribs. 

The  solid  paneled  sandstone  railing  shown 
in  one  of  the  photographs  is  exceptionally 


Engineers  and  the  New  Nationalism 

The    Great    Industrial   Problems   To-day    Are    Human,    Not 
Mechanical— Engineer's  Position  Puts  Solution  in  His  Hands 

By  FRANCES  A.  KELLOR 
Assistant  to  Chairman,  Immigration  Committee,  Chamber  of  Commerce  of  the  U.  S. 


IN  the  selection  of  30,000  engineers  to 
take  an  inventory  of  industries,  to  serve 
as  the  basis  for  mobilization,  the  Naval 
Consulting  Board  is  revealing  the  engineer 
as  the  future  big  civic  factor  in  individual 
plants  and  as  the  foremost  agent  in  the  na- 
tionalization of  business.  This  inventory 
will  not  only  give  the  government  informa- 
tion, it  will  give  the  engineer  training  and 
a  vision  of  industrial  organization  and  re- 
sponsibility which  he  has  but  dimly  realized 
as  he  struggled  with  world-wide  problems 
in  his  corner  of  the  plant. 

When  the  industry  was  content  with  a 
"welfare"  department  or  secretary  for  the 
benefit  of  its  men,  the  social  worker,  the 
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FLOOR     REINFORCE.MENT    FOR    SECOND     HALF     PROJECTING     FROM     COMPLETED     HALF 
Old  steel  viaduct  on  right  to  be  removed  before  second  half  is  begun. 


heavy,  containing  nearly  5  cu.  ft.  per  linear 
foot.  It  was  handled  by  a  gantry  crane  run- 
ning on  a  temporary  track  on  the  roadway. 
The  posts  were  first  set  in  place  over  anchor 
rods,  then  the  panels  erected  between  them 
by  doweling  the  various  sections  together. 
The  viaduct  was  built  by  Cuyahoga 
County,  Ohio,  after  the  design  made  under 
the  direct  supervision  of  A.  W.  Zesiger, 
bridge  engineer,  with  W.  A.  Stinchcomb, 
county  engineer.  W.  H.  Baker  was  resident 
engineer  for  the  county.  The  construction 
was  carried  out  by  the  Bates  &  Rogers  Con- 
struction Company,  of  Chicago,  with  C.  S. 
Smith  as  resident  superintendent. 


Concrete  Paving  Statistics 

Statistics  compiled  by  the  Portland  Ce- 
ment Association  show,  by  states,  the  num- 
ber of  square  yards  of  concrete  road,  street 
and  alley  pavements  in  the  United  States 
which  have  been  contracted  for  between 
Jan.  1  and  June  1.  The  figures  are:  Roads, 
6,066,204  sq.  yd.;  streets,  4,136,327  sq.  yd.; 
alleys,  44,933  sq.  yd.— a  total  of  10,247,465 
sq.  yd. 


reformer,  the  misfit  in  regular  departments, 
the  outside  agent,  was  placed  in  charge.  The 
Safety-First  movement,  combined  with 
first-aid  work,  spelled  the  doom  of  the  irre- 
sponsible outside  agent,  and  placed  the  en- 
gineer in  the  saddle.  With  the  growth  of 
functional  management  and  scientific  man- 
agement, the  engineer  has  become  even 
more  important.  And  now  comes  the  call 
of  the  nation  for  the  development  of  indus- 
trial resources  and  the  conserving  of  mate- 
rials. Already  there  are  signs  that  this  is 
but  the  beginning  of  national  service  for 
the  engineer. 

The  Great  Problems 

The  great  problems  before  industry  to- 
day are  not  mechanical,  but  human — the 
conservation  of  men  and  the  regularizing 
.  of  industry,  which  will  stabilize  the  labor 
supply.  America  is  short  of  men.  Many 
immigrants  have  returned  to  the  home 
country;  many  others  will  go  at  the  close 
of  the  war.  Canada  and  South  America  are 
competing  for  immigrants.  Canada  is 
even  now  invading  America  to  fill  her  va- 
cant farms.    We  may  be  sure  of  one  thing. 


industry  cannot  obtain  workers  after  the 
war  upon  the  same  terms  as  before.  Human 
beings  have  become  more  precious,  and 
those  in  the  trenches  that  return  to  hard  la- 
bor will  be  less  easily  adjusted  to  peace  con- 
ditions. The  reserves  in  America  to  supply 
the  existing  demand  are  women.  Many 
thousands  of  them  have  already  been  drawn 
into  industry  for  the  first  time  without 
adequate  provisions  for  housing  and  protec- 
tion being  made  for  them — the  usual  waste- 
ful American  way.  The  other  reserve  is 
the  negroes  of  the  South,  who  are  already 
being   brought   North   to   work   on    farms. 

Adjustment  Necessary 

This  again  requires  industrial  and  social 
adjustment,  to  which  we  have  given  but 
little  thought.  It  is  obvious  to  the  indus- 
trial leader  who  is  thinking  about  this 
problem  that  he  must  take  steps  to  keep  his 
men  in  the  plant,  to  keep  them  in  condition 
and  contented  with  conditions.  Immigrants 
have  been  given  jobs  in  America,  but  little 
or  no  job  stakes  or  home  stakes.  Many 
of  them  will  not  stay  in  A.merica  for  high 
wages  and  short  hours  alone.  They  consti- 
tute the  thousands  of  "birds  of  passage" 
that  go  back  and  forth  between  seasons  in 
times  of  peace — with  their  labor  power  idle 
and  their  American  wages  to  be  spent  else- 
where. It  is  not  enough  to  keep  men  in 
condition  and  at  work  most  of  the  time. 
The  average  labor  turnover  in  America  is 
about  200  per  cent  in  the  industries  upon 
which  America  must  primarily  depend  in 
time  of  war.  In  other  words,  for  every  100 
kept  at  work  300  are  employed.  This  is 
sheer  waste  of  men  due  to  lack  of  combina- 
tion in  the  regularizing  of  industry  and 
employment  of  men. 

In  the  past  we  have  relied  upon  the 
economist  and  the  professor  to  tell  us  about 
unemployment,  irregularity  of  work,  voca- 
tional education  and  similar  industrial 
questions.  The  laboratory  for  study  has 
been  the  employment  agency  and  the  lodg- 
ing house,  and  the  remedy — a  law.  In  the 
future  it  will  be  the  engineer  who  studies 
the  problem  in  the  plant,  and  the  remedy 
will  be  the  adoption  of  measures  within 
industry  itself  which  will  make  laws  as 
unnecessary  as  they  are  useless  to  deal  with 
such  questions. 

Proposed  Solution  of  Labor  Problem 

America  has  to-day  no  system  for  dis- 
tributing labor.  We  are  trying  to  get  it 
by  establishing  a  Federal  Bureau  of  Em- 
ployment. It  will  succeed  just  in  propor- 
tion as  business  uses  it.  We  have  for  years 
witnessed  "back-to-the-land  movements," 
colonization  schemes,  land  booms.  They 
will  succeed  permanently  only  when  indus- 
try establishes  itself  and  furnishes  jobs, 
and  when  agriculture  organizes  and  obtains 
a  system  of  rural  credits  enabling  men  to 
stay  on  the  land  until  it  becomes  produc- 
tive. We  are  building  our  distribution  sys- 
tem without  plans  or  specifications — a  base 
here  and  a  girder  there,  over  which  only 
an  aeroplane  could  take  us.  When  the  engi- 
neer grapples  with  the  problem  of  distribu- 
tion he  will  give  us  a  structure  on  which 
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men  can  and  will  travel  to  work  best  suited 
to  their  needs. 

There  is  no  better  illustration  of  the  en- 
gineer's coming  usefulness  than  in  housing. 
We  have  long  considered  this  a  civic  and 
welfare  matter,  but  not  as  an  industrial 
item,  powerful  in  its  influence  to  stabilize 
or  disorganize  the  labor  market.  It  is  true 
that  on  a  welfare  basis  corporations  and 
employers  can  do  and  have  done  much  in 
the  way  of  providing  "model  housing"  for 
a  certain  percentage  of  their  men.  But  to 
provide  adequate  housing  in  a  new  com- 
munity, or  in  a  rapidly  expanded  old  com- 
munity, not  only  for  a  percentage  of  the 
higher-grade  workmen,  but  for  all  the  work- 
men in  the  plant,  is  plainly  outside  the  wel- 
fare field. 

This  is  true  for  two  reasons.  One  of 
these  is  that  workmen  normally  wish  to  have 
their  own  houses,  arranging  for  renting  or 
■buying  them  on  an  independent  basis.  The 
second  reason  is  that  the  houses  that  are 
built  for  several  thousands  of  workmen  are 
in  the  aggregate  the  making  of  a  com- 
munity, and  it  is  in  the  nature  of  American 
.  character  and  institutions  that  the  stand- 
ards of  that  community  should  be  controlled 
by  the  individuals  that  make  it  up.  The 
standards  they  evolve  may  be  better  or 
worse  than  those  that  would  be  evolved  for 
them  by  a  kindly  employer,  but  that  the 
standards  will  belong  to  the  men  themselves 
— if  the  cortimunity  is  a  creative  and  grow- 
ing community  and  not  merely  an  industrial 
camp — is  proved  by  the  whole  industrial 
tradition  of  America. 

The  Engineer  the  Real  Town  Planner 

But  even  while  this  is  true  it  is  also  true 
that  the  employer  or  the  corporation  which 
is  responsible  for  the  creation  or  expansion 
of  a  given  town  sets  its  housing  and  its 
community  standards  in  the  very  begin- 
ning. Naturally,  the  employer's  influence 
controls  many  of  the  things  that  are  to  de- 
termine the  possibilities  of  the  town.  He 
may  own  or  control  the  land  around  the 
factorj',  perhaps  to  the  extent  of  half  the 
town.  He  is  probably  a  determining  factor 
in  transit  facilities,  water  power,  etc. 
Above  all,  he  is  the  one  man  in  the  place 
who  is  in  a  position  to  map  out  the  town 
with  a  view  to  both  its  industrial  and  its 
civic  future. 

Whether  or  not  he  has  any  aspirations  to 
the  oflice,  he  is  the  "town  planner"  by  every 
implication  of  his  position.  His  consulting 
engineer  and  the  engineers  that  actually 
control  the  physical  conditions  in  and 
around  the  plant  are  the  real  makers  of  the 
city  or  town  that  is  to  be.  In  a  housing 
competition  recently  instituted,  the  chair- 
man of  the  education  committee  of  the  spe- 
cial housing  committee  in  charge  of  the 
contest  is  an  engineer,  and  at  least  one-half 
of  the  committee  are  engineers.  The  con- 
clusion of  the  whole  matter  is  this:  The 
engineer  is  the  only  man  who  can,  in  an 
expert  way,  translate  the  industrial-welfare 
movement  into  a  sound  industrial  and  com- 
munity movement. 

The  model  sanitary  and  housing  condi- 
tions and  much  of  the  educational  work  on 
the  aqueduct — the  source  of  New  York 
City's  water  supply — were  in  charge  of  en- 
gineers. We  cannot  import  into  a  big  con- 
struction project  a  committee  of  social 
workers  or  of  social  housing  experts. 
Everything  that  is  done  in  the  way  of  hous- 
ing the  men  and  establishing  standards  in 
a  community  must  be  done  with  direct  ref- 
erence at  every  point  to  the  actual  project 


in  hand.  Only  the  engineer  has  his  hand 
on  every  one  of  the  considerations  that  must 
come  into  any  plans  that  are  made  for  hous- 
ing or  community  existence. 

Engineers  and  the  Puhlic  Need 

One  of  the  most  interesting  aspects  of 
the  national-defense  movement  has  been> 
the  way  in  which  it  has  stirred  various 
specialized  groups  in  American  life  to  see 
their  work  with  reference  to  other  groups 
and  from  a  national  perspective.  The  med- 
ical profession  shows  now,  through  its 
journals  and  through  the  utterances  of  vari- 
ous of  its  representatives,  a  distinct  sense 
of  its  potential  value  as  a  profession  in  a 
national-reserve  plan.  Chemists,  wireless 
operators,  automobile  manufacturers,  etc., 
show  the  same  realization.  They  show  also 
a  desire  to  put  the  realization  into  prac- 
tical effect,  and  to  be  guided  by  it  in  such 
matters  as  making  methods  uniform,  stand- 
ardizing means  of  production,  etc. — all  with 
a  view  to  efficiency  from  the  point  of  view 
of  the  national  need. 

The  enthusiasm  with  which  engineers 
have  taken  up  their  work  with  the  indus- 
trial preparedness  committee  of  the  Naval 
Consulting  Board,  and  the  evidence  from 
the  sub-committees  in  the  diff'erent  states 
of  the  business-like  way  in  which  the  work 
is  being  carried  out,  testify  to  a  keen  in- 
terest on  the  part  of  the  engineering  pro- 
fession as  a  whole  in  a  piece  of  work  whose 
significance  to  the  profession  is  entirely 
new.  One  of  the  great  results  which  the 
work  of  the  industrial  preparedness  com- 
mittee will  produce  in  the  different  states 
will  be  a  body  of  engineers  distinctly 
aroused  to  the  economic  and  industrial  needs 
of  the  country,  as  locally  represented.  The 
information  that  these  men  will  obtain,  and 
the  attitude  which  they  undoubtedly  will 
develop,  will  be  a  tremendous  potential  as- 
set to  the  country.  It  should  be  used  when 
the  work  of  the  industrial  preparedness 
committee  is  done.  In  short,  we  want  the 
engineers  as  a  permanent  economic  and 
social  reserve  corps  in  a  work  that  has  long 
been  needing  their  attention. 

Americanization 

In  the  movement  toward  Americaniza- 
tion through  industry,  for  instance,  which 
is  now  sweeping  the  country,  it  is  the  engi- 
neer who  must  lead  the  way.  Americaniza- 
tion is  a  practical  matter.  It  is  partly  a 
matter  of  education,  it  is  true,  but  in  the 
industrial  communities  of  the  country  the 
facilities  for  the  education  of  immigrants 
are  at  this  moment  very  largely  determined 
by  the  actual  physical  provision  in  the  way 
of  schoolhouses  and  schoolrooms,  the  loca- 
tion of  workmen's  houses  with  reference  to 
the  schoolhouse  or  some  other  meeting 
place,  etc.  So  far  as  housing  standards, 
water  provision,  etc.,  go,  the  movement  is 
entirely  in  the  engineer's  hands  in  the  first 
instance,  and  there  are  not  very  many 
aspects  of  it  in  which  he  does  not  bear  some 
part. 

When  the  Safety-First  movement  became 
a  campaign  in  need  of  organizing  and 
standardizing,  it  was  an  engineer  that 
shouldered  the  burden.  We  are  now  fac- 
ing the  vital  need  of  conserving  our  labor 
supply,  stabilizing  the  labor  market  and 
regularizing  industry.  The  need  to  main- 
tain our  present  output  and  to  enable  Amer- 
ica to  hold  markets  after  the  war  is  the 
need  of  a  practical  industrial  conservation 
policy — a  thing  we  have  never  had.  Much 
of  our  trade  energy  must  be  given  over  to 


developing  industries  which  have  been  cre- 
ated or  fostered  in  this  country  by  the  war, 
and  which  mu.st  be  retained  if  we  are  to 
maintain  industrial  independence. 

One  Standard  of  Living 

We  must,  therefore,  conserve  our  present 
supply  and  plan  to  keep  every  resident  in 
America.  We  can  do  this  by  reducing  the 
uncertain  element  in  labor  by  providing 
good  conditions  within  the  plant  and  out- 
side, by  having  a  common  language,  a  com- 
mon citizenship,  and  one  standard  of  living 
in  America.  We  can  do  it  by  giving  each 
workman  a  citizenship  stake  in  America — 
a  home  stake  in  the  town  and  an  industrial 
stake  in  the  plant.  This  is  Americanization 
by  industry,  serving  both  the  need  of  indus- 
try and  of  citizenship.  It  is  the  engineer 
who  goes  first  and  helps  build  the  plant. 
At  the  same  time  a  beautiful,  orderly,  well- 
equipped  plant  is  built  and  a  new  town 
started,  equally  good  town  planning  must 
be  done,  and  good  housing,  sanitation, 
transportation,  etc.,  be  provided — at  the 
start.  Men  must  be  cared  for  from  the 
beginning. 

The  Americanization  pioneer  in  the  new 
town  is  the  engineer,  and  more  and  more 
there  will  fall  to  the  young  native-born  en- 
gineer the  task  of  preserving  American 
traditions  and  standards  and  teaching  them 
to  strangers.  Are  our  engineering  courses 
that  fit  these  young  men  taking  into  account 
the  new  responsibilities,  and  are  they  doing 
their  share  to  fit  the  men  for  this  national 
service?  It  would  be  well  for  the  engineer- 
ing profession  to  take  stock  of  these  new 
responsibilities  and  to  see  how  well  the  en- 
gineering colleges  and  courses  are  designed 
to  meet  America's  test  of  fitness. 


Jealousy  of  State-Supported 
Schools  Criticised 

A.  Lawrence  Lowell  Contrasts  Harvard-Tech- 
nology  Co-operation   with   Rivalry  of 
State  Institutions 

SPEAKING  at  the  dedication  of  the  new 
buildings  of  the  Massachusetts  Institute 
of  Technology,  June  14,  President  A. 
Lawrence  Lowell  of  Harvard  criticised  the 
rivalry  of  State  institutions  drawing  their 
funds  from  the  one  public  treasury,  and 
contrasted  that  rivalry  with  the  co-opera- 
tive plan  worked  out  between  Harvard  and 
the  Massachusetts  Institute  of  Technology. 
He  expanded  also  on  the  enduring  nature  of 
educational  institutions,  citing  the  histories 
of  some  of  the  world's  great  universities. 
He  spoke  in  part  as  follows: 

Duty  of  Public  Service 

"Of  late  years  there  has  been  an  enlarge- 
ment in  our  ideas  of  the  duty  of  public 
service.  Institutions  of  learning  are  not 
ends  in  themselves,  but  means  to  a  greater 
end — that  of  the  education  and  professional 
training  of  young  men  to  fit  them  for  their 
manifold  work  in  the  world.  This  is  no  less 
true  of  institutions  endowed  by  private  gen- 
erosity than  of  those  that  are  supported  and 
managed  by  the  state.  Both  are  in  equal 
degree  public  servants ;  both  should  have  the 
same  aims,  duties  and  responsibilities.  It 
is  in  this  spirit  that  the  Massachusetts  In- 
stitute of  Technology  and  Harvard  Uni- 
versity have  agreed  to  co-operate  in  engin- 
eering and  mining  education,  in  order  by  so 
doing  to  render  together  a  greater  service  to 
the  public,  in  such  form  as  the  court  may 
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decide  that  we  have  a  right  to  do  it.  By 
this  spirit  we  have  shown  that  we  are  more 
quick  in  our  sense  of  public  duty  than  some 
State  institutions  which,  although  paid  from 
the  same  public  treasury,  maintain  a  need- 
less rivalry  at  the  public  expense;  while  the 
general  approval  of  our  graduates  shows 
that  in  their  sojourn  here  they  have  been 
impressed  with  a  larger  sense  of  public  serv- 
ice than  those  alumni  of  state  institutions 
who  have  thwarted  such  a  fruitful  policy. 
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Most  Enduring  Human  Creation 

"The  reward  of  public  service  is  the  op- 
portunity for  still  greater  service;  and  to 
the  institution  of  learning  that  has  used  well 
and  faithfully  one  talent,  men  will  intrust 
the  more.  This  has  been  our  experience 
here  in  the  past,  and  it  will  be  so  in  the 
future.  Men  die  and  pass  away,  but  these 
institutions  remain,  and  our  work  here  is  not 
for  ourselves  but  for  them — the  most  last- 
ing of  all  things.  Forms  of  government 
change.  Monarchies  are  replaced  by  repub- 
lics, and  these  in  turn  decay.  The  bound- 
aries of  nations  are  removed;  races  melt 
away  to  re-form  on  different  lines.  But  the 
University  of  Bologna  has  outlived  all  the 
small  Italian  republics — all  the  convulsions 
and  transformations  through  which  the 
country  has  passed — and  stands  erect  to-day. 
The  University  of  Paris  has  seen  the  ex- 
pansion of  the  small  monarchy  over  the 
whole  territory  of  Franco,  and  has  outlived 
it,  and  outlived  many  changes  in  the  gov- 
ernment. 

"England  has  had  a  less  checkered  career, 
but  one  that  has  been  less  unshaken  than 
that  of  Oxford  or  of  Cambridge.  From  ten 
years  after  the  settlement  of  Boston, 
throughout  the  times  of  the  colony,  the 
Revolution  and  the  history  of  the  United 
States,  Harvard  University  has  grown 
stronger  and  stronger  on  the  banks  of  the 
Charles;  and  the  Institute  of  Technology 
has  existed  for  only  one  of  the  many  half 
centuries  to  which  we  look  forward  with 
confidence.  The  most  enduring  human 
creation  known  to  modern  history  is  the  in- 
stitution of  higher  learning.  It  endures 
because  it  renders  a  public  service  with 
which  the  world  cannot  dispense." 
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NOT    THE   FULL   HEIGHT*  OP    THE   FILL — ANOTHER    TRESTLE   ON    TOP    IS   TO    BE   BURIED 

185-Foot  Fill  of  Bessemer  &  Lake  Erie  Railroad 
Reaches  Beginning  of  Last  Stage 

Contents    of    88,000    Railroad    Cars    Have    Already    Been    Consumed    in 
4,500,000-Yard  Embankment,  and  Trestle  for  Final  50-Foot  Lift  Is  in  Place 


A  FILL  that  will  reach  a  maximum 
height  of  185  ft.  and  a  bottom  width  of 
600  ft.,  one  that  has  been  consuming  an 
average  of  two  train  loads  of  steel-mill 
refuse  per  day  for  the  last  three  years 
(enough  cars  to  reach  more  than  half  way 
from  New  York  to  Chicago)  and  will  still 
require  1,000,000  cu.  yd.  for  completion — 
this  is  the  present  outstanding  feature  of 
the  grade-reduction  program  that  the  Besse- 
mer &  Lake  Erie  Railroad  has  been  carry- 
ing out  on  its  line  for  many  years.  The  fill 
is  located  near  Culmerville,  Pa.,  about  25 
miles  from  Pittsburgh.  Sweeping  around 
well  up  the  sides  of  a  range  of  hills  on  a  2- 
mile  curve,  1  deg.  in  part  and  40  min.  in 
part,  the  new  line,  besides  taking  up  a  sag 
and  replacing  a  large  part  of  a  0.75  per  cent 
grade  with  a  0.3  grade,  breaks  away  from 
the  old  line,  eliminating  several  curves  and 
shortening  the  line  considerably. 

It  also  eliminates  a  steel  viaduct  1545  ft. 
long  and  155  ft.  high,  and  this  structure  is 


now  being  removed  and  transplanted  as  a 
dumping  trestle  at  the  site  of  the  Allegheny 
River  bridge  of  the  same  railroad,  where 
another  large  fill  is  to  be  made.  Three 
trestles  have  been  buried  in  the  fill  at  Cul- 
merville, known  as  the  Bull  Creek  fill,  which 
now  rises  to  a  maximum  height  of  135  ft. 
and  carries  the  two  main  tracks.  A  fourth 
trestle  alongside  the  main  tracks  and  rising 
50  ft.  above  them  marks  the  ultimate  top 
of  the  fill.  Up  to  March  1  the  contents  of 
88,446  cars  had  been  placed  in  the  embank- 
ment. Probably  25,000  more  will  be  re- 
quired. The  entire  fill  is  being  made  by  com- 
pany forces,  at  a  cost  of  about  20  cents  per 
yard. 


Steel-Mill  Refuse 
&    Lake    Erie    Railroad, 


Disposing  of 

The  Bessemer 
which  is  controlled  by  the  U.  S.  Steel  Cor- 
poration and  extends  from  Erie  and  Con- 
neaut  Harbor  on  Lake  Erie  to  a  connection 
with  the  Union  Railroad  near  Pittsburgh, 
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GRADUAL  RAISING  AND  STRAIGHTENING  OF  GRADE   SHOWN   BY   PLAN   AND    PROFILE  OF  OLD  LINE  AND  OF  NEW  IN  ITS  VARIOUS  LOCATIONS 

Line    D,    temporary    construction ;    line    C,    prest^nt    location ;    line    B,   final    location. 
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AN  EARLY  STAGE  OF  THE  WORK — ULTIMATE  FILL  WILL  BE  50  FEET  HIGHER 
THAN    OLD   VIADUCT   ON    LEFT 


A   GOOD  PART  OF   THE   MATBRIAL   HAS  TO  BE  SHOVELED  FROM   THE  CARS — 
NOTE  LENGTH  OF   8-FOOT  CULVERT 


is  used  primarily  for  handling  ore  from 
Lake  Erie  to  the  Pittsburgh  steel  mills  and 
for  handling  coal  and  steel  in  the  opposite 
direction.  As  this  traffic  is  heavy  the  line  is 
double-tracked,  and  much  money  has  been 
spent  in  the  last  fifteen  years  to  reduce  the 
grades  and  curvature.  The  considerations 
affecting  grade  revisions  are  entirely  dif- 
ferent from  those  of  the  average  railroad. 
When  the  steel  mills  are  in  full  operation 
the  railroad  is  called  upon  to  dispose  of  sev- 
eral train  loads  daily  of  slag  and  other  steel- 
mill  refuse.  Consequently,  when  a  grade  re- 
duction is  contemplated  the  profile  sought  is 
not  one  that  will  balance  cut  and  fill,  but  one 
in  which  the  excavation  will  be  minimized 
and  the  embankment  held  within  reasonable 
but  liberal  bounds.  In  the  Bull  Creek  fill  the 
total  excavation  will  hardly  exceed  100,000 
cu.  yd.,  as  compared  with  4,500,000  cu.  yd. 
of  embankment. 

Lines  B,  C  and  D 

In  the  accompanying  plan  are  shown 
three  lines,  B,  C  and  D,  together  with  the 
original  line.  Line  B  is  the  ultimate  align- 
ment. Line  C  is  that  followed  by  the  main 
tracks  at  present.  Line  D  is  that  of  an 
earlier  temporary  construction  location.  An 
examination  of  the  accompanying  profile 
will  explain  these  lines.  The  deepest  part  of 
the  fill  is  in  the  vicinity  of  Sta.  1065.  At 
about  Sta.  1055  the  ground  line  comes  up  to 
the  present  profile,  although  the  ultimate 
profile  will  still  be  on  a  50-ft.  fill.  A  nose 
projects  westward  across  the  lines  about 
Sta.  1095;  and  while  the  high  profile  rises 
well  over  the  top  of  this,  it  was  necessary  to 
swing  the  lower  lines  out  around  it  to  avoid 
excessive  excavation.  Another  line,  line  A, 
was  contemplated  which  would  have  made 
no  swing  around  this  nose,  but  would  have 
carried  the  Culmerville  tangent  north  to 
tangency  with  the  long  curve  at  about  Sta. 
1070.  This  was  abandoned,  however,  be- 
cause it  made  the  cut  excessive. 

The  line  C,  joining  the  old  line  at  Cun- 
ningham, although  only  a  temporary  line, 
has  a  better  alignment  and  virtually  the 
same  profile  as  the  original  line.  Except 
where  it  swings  out  at  Sta.  1095  to  avoid 
the  cut,  it  falls  entirely  on  the  large  em- 
bankment, and  therefore  did  not  require 
any  considerable  amount  of  extra  grading. 
Cunningham  is  at  the  foot  of  a  4-mile  north- 
bound ascent  on  what  is  now  the  ruling 
grade,  0.75  per  cent.  By  giving  the  new  fill 
another  lift,  beginning  the  ascent  at  the 
tunnel  ju.st  south  of  Culmerville  and  run- 
ning up  on  a  0.3  per  cent  grade,  compen- 
sated, the  new  profile  finally  intercepts  the 


old  nearly  half  way  up  the  4-mile  ascent,  and 
thereby  greatly  reduces  the  problem  of 
bringing  the  rest  of  this  grade  down  to  0.3 
per  cent.  At  the  same  time  the  new  line, 
from  Cunningham  to  the  point  of  crossing 
with  the  old,  is  on  higher  ground,  so  that 
the  long  sweeping  curve  at  once  improves 
the  alignment  and  reduces  the  yardage. 

Work  Begun  in  1912 

Work  on  this  improvement  was  begun  in 
September,  1912.  The  line  D  was  built  on  a 
3  per  cent  grade  from  the  old  line  to  the 
south  end  of  the  low-level  trestles.  This 
trestle  had  a  maximum  height  of  70  ft.  The 
form  of  construction  is  shown  in  some  of 
the  photographs.  Longleaf  yellow  pine  was 
used  for  the  longer  timbers  and  maple  or 
native  wood  for  the  shorter  lengths.  When 
this  trestle  had  been  filled,  which  was  about 
April,  1913,  a  second  one  was  built  on  the 
same  level  parallel  to  and  some  distance 
from  the  first.  This  had  been  filled  by  No- 
vember, 1913,  and  during  the  winter  the 
space  between  trestles  was  filled  and  the 
tracks  were  jacked  up  about  10  ft. 

In  the  spring  of  1914  a  new  trestle  45  ft. 
high  was  placed  on  top  of  the  first  lift,  on 
the  line  C.  This  trestle  was  all  filled,  and 
since  then  spreading  has  been  done  from  it, 
and  the  entire  embankment  has  been  given 
an  additional  lift  of  some  10  ft.    The  main 


TYPICAL     70  -  FOOT     TRESTLE  —  LONGER     TIMBERS 

LONGLEAF  YELLOW  PINE,   SHORTER  ONES 

MAPLE    OR    NATIVE    WOOD 


tracks  have  been  located  on  the  line  C  and 
have  been  in  service  since  May  31,  1915. 
The  embankment  at  this  height  is  of  ample 
width,  so  that  the  trestle  for  the  final  lift 
could  be  built  on  the  line  B  without  inter- 
ference with  regular  operation  on  the  line 
C.  This  last  trestle  is  practically  completed, 
and  dumping  from  it  has  begun. 

The  removal  of  the  viaduct  on  the  old  line, 
which,  as  previously  stated,  was  1545  ft. 
long  and  135  ft.  high,  has  been  nearly  com- 
pleted. This  viaduct  is  to  be  re-erected  9 
miles  south  alongside  the  north  viaduct  ap- 
proach of  the  bridge  over  the  Allegheny 
River,  which  is  being  reconstructed  as  a 
double-track  bridge.  (See  the  Engineering 
Record  of  June  3,  page  744.)  The  viaduct 
in  its  new  location  will  be  used  simply  as  a 
dumping  trestle,  to  avoid  interference  with 
traflSc  on  the  main  line.  The  viaduct  will  be 
completely  buried  in  the  fill. 

Culverts  700  Feet  Long 

In  connection  with  the  Bull  Creek  work 
several  long  culverts  were  necessary,  two  of 
them  being  under  the  deepest  part  of  the 
fill.  Bull  Creek  passes  under  the  fill  through 
a  26-ft.  arch  716  ft.  long,  while  another 
creek  occupies  an  8-ft.  arch  678  ft.  long. 
There  is  another  26-ft.  arch  311  ft.  long 
carrying  a  highway,  and  in  connection  with 
the  grading  of  this  highway  over  a  deep  fill 
it  was  necessary  to  build  a  6-ft.  waterway 
arch  174  ft.  long  under  the  highway.  A  con- 
ception of  the  length  of  these  culverts  is 
given  by  the  view  showing  cars  being  un- 
loaded from  a  trestle. 

The  progress  of  this  work  has  been  gov- 
erned largely  by  the  supply  of  material  from 
the  steel  mills.  The  work,  it  has  been  noticed, 
was  started  more  than  three  years  ago.  Dur- 
ing this  time  an  average  of  nearly  100  cars 
has  been  unloaded  in  the  embankment  each 
working  day.  Up  to  March  1,  as  previously 
stated,  88,446  cars,  averaging  probably  35 
cu.  yd.  each,  have  been  unloaded  in  the  em- 
bankment. Last  February  1685  cars  were  so 
unloaded.  From  now  on,  as  a  good  profile 
and  alignment  on  the  new  embankment  have 
been  obtained,  and  as  other  improvements, 
particularly  that  at  the  Allegheny  River 
bridge,  will  demand  a  good  part  of  the  avail- 
able refuse,  progress  will  be  slower. 

The  material  making  up  the  fill  takes  a 
slope  of  about  1^2  :1,  and  ^here  is  little  or 
no  shrinkage.  There  has  also  been  no 
trouble  from  slips,  although  earth  and  clay 
embankments  in  the  vicinity  have  given 
much  trouble.  The  upper-level  trestles  have 
held  their  line  well. 

This  grading  and  trestle  work,  like  most 
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of  the  grade-reduction  work  and  double- 
tracking  carried  out  by  the  company  in  the 
last  ten  years,  is  being  done  entirely  by 
company  forces.  Although  it  has  been  neces- 
sary to  shovel  a  good  part  of  the  material, 
for  the  reason  that  the  company  gets  the 
cars  from  the  Union  Railroad  and  has  no 
control  over  the  class  of  cars  used,  the  en- 
tire grading  work,  which  includes  the 
trestles,  but  excludes  the  land  and  the  cul- 
verts, has  been  done  at  a  cost  of  about  $6 
per  car,  or  less  than  20  cents  per  cubic  yard. 
The  work  is  handled  by  the  regular  organi- 
zation of  the  Bessemer  &  Lake  Erie  Rail- 
road, of  which  H.  T.  Porter  is  chief  en- 
gineer. 

Falsework  Lashed  Together  With 
Vines  on  Java  Bridge 

By  J.  W.  SWAREN 

VINES  were  used  to  lash  together  the 
bamboo  falsework  for  a  steel  frame 
bridge  recently  completed  by  a  Chinese  con- 
tractor in  Java,  using  native  labor.  The 
material  used  for  the  falsework  cost  $16, 


Engineers  Allocate  All  Uses  of  Illinois  River 
— Floods,  Farming  and  Fisheries 

Alvord  and  Burdick  Define  Flood  Rates  to  Be  Expected,  Waterway 
Sufficiency  and  Interests  Involved,  and  Recommend  Raising  Levees 


BAMBOO  FALSEWORK  UTILIZED  IN  CONSTRUCTING  BRIDGE 


and  the  labor  of  putting  it  in  place  $24.  The 
ingenuity  of  the  contractor  in  using  vines, 
gathered  from  a  jungle  near  the  bridge  site, 
to  lash  the  falsework  together  was  doubtless 
partly  responsible  for  the  low  cost. 

The  bridge  was  built  in  a  single  span  of 
about  29  ft.,  with  roadway  about  10  ft. 
wide,  to  permit  the  transporting  of  tea  ma- 
chinery and  Pelton  water  wheels  into  a  new 
tea  growing  section. 


Fewer  People  Use  Brooklyn  Bridge 

More  passengers  use  the  Williamsburg 
Bridge  in  twenty-four  hours  than  pass  over 
any  of  the  other  three  East  River  bridges 
in  New  York  City,  according  to  a  count 
of  the  bridge  department  of  that  city.  The 
daily  travel  in  both  directions  over  this 
bridge  was  327,134.  Travel  over  the  Brook- 
lyn Bridge,  the  next  in  importance,  fell  off 
16  per  cent  from  the  year  previous,  the 
number  crossing  the  bridge  in  1915  being 
243;617  in  one  day.  Travel  over  the  Man- 
hattan Bridge  more  than  doubled  because  of 
the  opening  of  the  Fourth  Avenue  subway, 
111,314  persons  using  this  bridge  daily. 
The  daily  travel  over  the  Queen.sboro  bridge 
increased  slightly  to  a  total  of  93,654  per- 
sons in  twenty-four  hours.  The  daily  traf- 
fic increased  by  47,144  passengers  to  804,- 
146  for  all  the  bridges. 


ENGINEERS  have  for  the  first  time 
made  a  comprehensive  study  of  all  the 
complex  problems  of  the  Illinois  River  re- 
lating to  flood  control,  to  the  effect  of  the 
extensive  reclamation  of  farm  lands  within 
the  past  ten  years  and  to  the  rise  and  de- 
cline of  the  fish  industry.  In  the  140-page 
report  of  John  W.  Alvord  and  Charles  B. 
Burdick  to  the  Rivers  and  Lakes  Commis- 
sion answers  are  given  to  these  questions: 

(1)  What  future  floods  may  be  expected? 

(2)  Can  the  present  waterway  care  for 
them?  (3)  What  interests  are  affected  by 
past  and  probable  future  improvements,  and 
how?  (4)  What  plan  will  correct  the  de- 
ficient waterway  and  produce  the  maxi- 
mum benefit  to  the  local  interests  and  to  the 
public?    The  answers  given  are  as  follows: 

1.  Once  in  fifty  years  there  may  be  ex- 
pected a  flood  35  per 
cent  greater  than  that 
of  1904,  when  the 
rates  reached  80,000 
sec.-ft.  at  Peoria  and 
125,000  sec.-ft.  at  the 
mouth  of  the  river. 
These  rates  are  equiv- 
alent respectively  to 
5.94  and  4.48  sec.-ft. 
per  square  mile. 

2.  In  the  lower  one- 
third  of  the  river 
farm-land  levees  have 
reduced  the  width  of 
the  flood  plane  by 
about  80  per  cent  and 
have  reduced  the 
cross-section  of  the 
flowing  stream  in  a 
great  flood  to  about 
25  per  cent  of  the 
available  cross  -  sec- 
tion of  the  1904 
flood.  Although  a  large  part  of  the  flood 
flow  has  always  passed  by  way  of  the 
channel,  the  velocity  being  comparatively 
slow  upon  the  land,  it  is  concluded  that  the 
farm-land  levees  are  a  menace  to  themselves 
in  that  they  have  restricted  the  flood-water 
channel  to  such  an  extent,  and  are  so  lack- 
ing in  height,  generally  speaking,  that  they 
are  likely  to  be  overtopped  in  a  great  flood. 
As  the  protection  afforded  to  different  dis- 
tricts is  quite  variable,  it  is  evident  that  the 
lowest  levses  will  suffer  first  and  will  tend 
to  protect  the  higher  levees.  If  all  the  dis- 
tricts are  to  be  protected,  however,  a  greater 
available  flood  cross-section  must  be  pro- 
vided, which  may  be  accomplished  in  sev- 
eral ways,  or  the  flood  rates  must  be  re- 
duced through  storage. 

3.  The  predominant  interests  in  the  river 
valley  are  agriculture  and  fishing.  There 
are  other  important  interests  at  Peoria  and 
at  a  few  of  the  other  cities  bordering  the 
stream. 

Since  1904  the  construction  of  levees  for 
the  protection  of  the  bottom  lands  has  pro- 
ceeded at  a  rapid  rate.  The  total  leveed 
lands  are  estimated  at  171,725  acres.  These 
lands  have  been  protected  from  floods  at  an 
estimated  cost  of  $30  per  acre.  The  esti- 
mated full  value  of  these  lands  is  $112  per 
acre.  Projected  levee  districts  aggregate 
about  49,250  acres. 


It  is  estimated  that  the  leveed  lands  pro- 
duce crops  to  the  value  of  $3,000,000  per 
annum,  and  that  when  these  districts  are 
fully  cultivated  they  will  be  capable  of  pro- 
ducing $5,000,000  per  annum.  With  the 
projected  districts  completed  and  fully  cul- 
tivated, together  with  a  small  acreage  upon 
the  higher  ground,  now  successfully  cropped 
without  levees,  the  total  yield  from  agricul- 
ture will  be  $6,500,000  per  year.  The  fish 
crop  was  worth  $860,000  in  1908,  but  is 
now  about  one-half  of  that.  The  annual 
catch  upon  the  Illinois  River  had  gradually 
increased  from  about  6,000,000  lb.  in  1894 
to  12,000,000  lb.  in  1900  and  24,000,000  lb. 
in  1908.  The  great  increase  is  probably 
largely  accounted  for  by  the  rapid  increase 
of  the  German  carp,  which  first  began  to 
appear  in  the  catch  of  the  Illinois  River  at 
about  the  date  of  the  earliest  statistics 
above  mentioned.  All  fish  life  was  undoubt- 
edly stimulated  by  the  increased  stages  of 
water  that  have  prevailed  since  1900.  The 
decline  since  1908  is  probably  due  to  a  num- 
ber of  causes,  including  the  lesser  flood 
stages  prevailing  in  recent  years  and  the 
large  number  of  lakes  (about  17,740  acres) 
excluded  from  the  river  through  the  con- 
struction of  agricultural  levees,  shutting 
off  the  breeding  and  feeding  grounds  of  fish 
and  the  places  where  the  larger  part  of  the 
seining  has  been  done.  About  36  per  cent 
of  the  original  lake  acreage  has  been  in- 
closed since  1908. 

Agriculture  is  the  predominant  interest 
of  the  valley  and  now  furnishes  and  will 
hereafter  furnish  a  much  greater  addition 
to  the  wealth  of  the  state  than  is  produced 
or  can  probably  be  produced  hereafter  by 
the  fisheries.  As  far  as  possible,  however, 
both  interests  should  be  promoted  in  har- 
mony. 

Reservoirs  and  Fish  Culture 

In  Europe,  where  the  flood  problems  and 
the  fisheries  have  been  studied  for  a  longer 
time  than  in  America,  the  suggestion  has 
been  made  to  promote  the  fisheries  and  re- 
duce the  floods  upon  the  diked  rivers  by 
admitting  water  to  certain  of  the  leveed 
districts  in  rotation  during  each  spring 
season  and  allowing  the  water  to  return  to 
the  stream  during  the  low-water  season. 
All  this  is  done  with  the  object  of  reducing 
the  spring  freshets,  artificially  providing 
overflowed  land  for  the  breeding  and  rear- 
ing of  young  fish  and  the  periodical  enrich- 
ment of  the  land  by  the  sediments  of  the 
flood  waters.  An  endeavor  was  made  to 
demonstrate  the  practicability  of  such  a 
scheme  upon  the  Illinois  River. 

No  great  flood  has  occurred  upon  the 
river  since  the  occupation  of  the  valley  by 
levees  approaching  the  present  scale  of  de- 
velopment, but  it  is  estimated  that  if  the 
1904  flood  should  be  repeated  under  the 
same  conditions  of  water  level  in  the  Mis- 
sissippi, a  number  of  levees  would  be  over- 
topped. If  a  flood  35  per  cent  greater  in 
rate  than  the  flood  of  1904  should  occur, 
and  if  such  a  flood  should  enter  the  Missis- 
sippi at  the  height  of  water  prevailing  in 
1844,  more  than  one-half  of  the  levee  dis- 
tricts would  be  flooded,  and  under  the  con- 
ditions   of    levee    construction     likely    to 
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prevail  in  the  future  nearly  all  the  levee 
districts  would  be  flooded. 

The  exclusion  of  the  flood  waters  from 
the  bottom  lands  through  the  construction 
of  levees  has  a  tendency  to  increase  the 
flood  run-off  rates  of  a  stream.  The  net 
effect  of  all  the  levee  districts  so  far  con- 
structed would  probably  increase  the  maxi- 
mum flow  rate  only  about  5  per  cent,  and 
when  the  bottoms  are  fully  leveed  about  10 
per  cent.  This  rather  unexpected  result  is 
accounted  for  by  the  fact  that  in  an  exces- 
sive flood,  such  as  the  flood  of  1904,  the 
valley  is  practically  filled  with  water  several 
days  before  the  apex  of  the  flood,  and  the 
maximum  flood  rate  occurs  at  a  time  when 
the  gage  height  is  nearly  stationary  for 
several  days  before  and  after  the  apex.  A 
smaller   stream   or   a   more   flashy   stream 


the  cost  of  bringing  all  the  present  levees 
up  to  the  desirable  plane  would  be  about 
$2,532,000.  The  total  expenditure,  includ- 
ing this  item  and  also  the  total  cost  of  all 
future  levee  districts,  is  estimated  at  about 
$8,154,300.  If  all  future  levee  districts 
should  be  so  built  that  they  might  be 
utilized  for  storage  of  the  apex  flood  waters, 
the  necessary  levee  heights  in  the  upper 
three-quarters  of  the  river  could  be  reduced 
from  2  to  3  ft.,  but  this  would  still  require 
that  nearly  all  of  the  levee  should  be  in- 
creased in  height  at  a  total  estimated  cost 
of  $1,592,000.  The  total  expenditure,  in- 
cluding this  item  and  also  the  total  cost  of 
all  future  levee  districts,  is  estimated  at 
$5,389,000. 

Giving  the  storage  proposition  the  benefit 
of  all  the  doubts,  including  the  practicability 
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Bitulithic  Pavement  Laid 
Over  Old  Gravel  Road 

CoiiHtruction    Methods    Explained    and    Costs 

Given  for  5 '/4-Mile  Section  Near  Tacoma, 

Washington 

By  DAVID  H.  WHITE 

County  Engineer,  Tacoma,  Wash. 

UTILIZING  an  old  gravel  road  on  alluvial 
soil  as  the  sub-base.  Pierce  County, 
Washington,  has  laid  a  5  1-3-mile  section  of 
bitulithic  pavement  on  the  road  which  be- 
gins at  Alderton,  about  15  miles  southeast 
of  Tacoma,  and  ends  at  Orting.  The  pave- 
ment has  a  2-in.  bitulithic  top,  is  16  ft.  wide, 
contains  49,878  sq.  yd.  and  is  laid  on  a  5-in. 
1 :3 :6  concrete  base,  with  6-in.  concrete 
curbs.  The  base  and  curbs  contain  52,979 
sq.  yd.  The  curbs  are  monolithic  with  the 
base;  3-ft.  bank-run  gravel  shoulders  make 
the  total  width  of  the  roadway  23  ft. 

The  contract  was  let  to  the  Washington 
Paving  Company  for  $76,549  with  a  5-yr. 
maintenance  bond  costing  $500  extra,  mak- 
ing the  cost  to  the  county  $1,445  per  square 
yard,    divided    as    follows:    Subgrade    and 


would  doubtless  make  a  better  utilization  of 
the  storage  in  its  valley. 

4.  In  general  there  are  three  ways  to  in- 
crease the  available  prism  for  the  passage 
of  flood  waters.  The  width  of  the  flood 
stream  may  be  increased  by  setting  the 
levees  back  a  greater  distance  from  the 
river  bank,  but  this  remedy  is  impracticable 
on  account  of  the  cost,  except  where  new 
levees  are  to  be  built.  The  flood-water 
prism  might  also  be  increased  by  lowering 
the  bed  of  the  river,  as  in  the  construction 
of  a  deep  waterway.  In  the  opinion  of  the 
engineers  dredging  operations  undertaken 
especially  for  this  purpose  would  be  too 
costly  as  compared  with  other  remedies,  and 
none  of  the  projects  for  improved  naviga- 
tion would  affect  the  flood-water  levels  any 
sufficient  amount  to  be  of  material  benefit. 

Higher  Levees  Recommended 

The  available  cross-section  for  flood 
waters  can  be  most  economically  enlarged 
by  increasing  the  height  of  the  levees.  The 
circumstances  would  seem  to  warrant  the 
building  of  levees  to  a  height  about  3  ft. 
above  a  great  flood,  assuming  it  to  enter  the 
Mississippi  River  at  about  the  height  of 
the  flood  of  1904.  The  excess  height  of 
levees  is  recommended  to  provide  for  wave 
wash  and  in  emergency  as  a  small  factor  of 
safety,  to  prevent  disaster  in  case  of  a 
greater  flood.  It  is  believed  that  in  the 
protection  of  these  farm  lands  the  danger 
from  loss  of  life  is  small  and,  therefore, 
that  it  is  not  wise  to  provide  against  a  flood 
of  extremely  rare  occurrence  or  to  provide 
a  factor  of  safety  that  would  be  justified  in 
the  protection  of  a  city  where  great  loss  of 
life  might  result  from  the  unexpected. 

To  comply  with  the  above  recommenda- 
tion the  higher  levees  at  present  would  be 
increased  from  2  to  3  ft.  The  lowest  of  the 
levees  lie  about  6  ft.  below  what  is  regarded 
as  a  desirable  elevation.  As  nearly  as  can 
be  estimated  from  rather  incomplete  data, 
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of  manipulating  the  reservoirs  during  the 
flood  and  the  benefit  accrued  to  the  fisheries, 
it  is  estimated  that  the  largest  financial  re- 
turn to  the  community  will  be  effected 
through  the  utilization  of  the  bottom  lands 
for  agriculture  and  increasing  the  height 
of  the  levees  such  an  amount  as  is  necessary 
to  protect  the  lands.  The  predominance  of 
the  agricultural  interest  does  not  require 
that  the  fisheries  of  the  Illinois  River 
should  be  abandoned.  It  is  believed,  not- 
withstanding the  present  and  future  of  the 
levee  districts,  that  a  scientific  utilization 
of  the  remaining  public  waters,  including 
the  river  and  twenty  or  more  meandered 
lakes,  together  with  the  best  use  of  the  re- 
maining undiked  bottoms  and  the  spaces 
between  the  river  banks  and  levee  toes,  will 
result  in  the  maintenance  of  a  valuable 
fishery. 


Pennsylvania  Will  Try  Wider  Freight- 
House  Platforms 

A  platform  10  ft.  wide  instead  of  8  ft. 
on  the  track  side  will  be  provided  in  a 
freight  house  which  the  Pennsylvania  Rail- 
road is  about  to  build  in  the  Pittsburgh 
district,  according  to  G.  W.  Snyder,  princi- 
pal assistant  engineer  at  Pittsburgh.  The 
company  has  found  that  because  with  the 
8-ft.  platform,  trucks  cannot  conveniently 
pass  outside  of  the  building,  it  is  virtually 
necessary  to  reserve  a  trucking  lane  inside 
of  the  house.  By  adding  2  ft.  to  the  width 
of  the  outside  platform  it  is  thought  that 
this  waste  of  space  inside  will  be  elimi- 
nated. 


extras,  including  curbs,  23.4  cents;  concrete 
base,  60  cents;  bitulithic  top,  68.6  cents. 
The  cost  per  mile  was  $14,391.61. 

Materials  and  Plant 

Sand  for  the  bitulithic  top  and  sand  and 
gravel  for  the  concrete  base  were  obtained 
from  a  pit,  owned  by  the  contractors,  0.6 
mile  from  McMillan,  where  the  bitulithic 
plant  was  stationed.  It  was  2.2  miles  from 
one  end  of  the  pavement  and  3.2  miles  from 
the  other,  making  the  average  haul  for  the 
aggregate  for  concrete  1.95  miles  and  the 
average  haul  for  bitulithic  mixture  1.35 
miles.  Crushed  granite  rock  for  use  in  the 
bitulithic  top  was  furnished  to  the  con- 
tractor at  cost  from  the  county-owned 
quarry  at  Kapowsin.  The  contractor  paid 
freight  on  the  crushed  rock  at  1  cent  per 
ton  per  mile  from  Kapowsin  to  McMillan,  a 
distance  of  13  miles.  Cement  cost  the  con- 
tractor $2.30  per  barrel  delivered  on  the 
work,  with  a  rebate  of  40  cents  per  barrel 
for  sacks. 

In  the  construction  of  this  work  a  one-car 
asphalt  plant  was  used  by  dividing  the  sand 
bin  into  four  compartments.  The  plant  con- 
sisted of  a  rotary  drum  to  heat  the  sand 
and  rock,  oil  being  used  for  fuel.  Elevators 
lifted  material  into  sizing  screens  over  the 
bins.  Bitulithic  cement  was  heated  in  three 
kettles  by  coal  and  staves  of  barrels.  The 
weighing  machine  had  a  scale  of  seven 
beams,  weighing  platform,  buckets  and 
mixing  boxes.  The  crushed  rock  and  sand 
were  piled  separately  near  the  end  of  the 
rotary  drum  and  a  two-horse  scraper  was 
used  to  bring  the  rock  and  sand  to  the  ele- 
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vators  for  delivery  to  the  heating  drum.  It 
takes  about  4  min.  from  the  time  the  aggre- 
gate starts  in  the  drum  to  reach  the  bin. 
The  rock  is  heated  to  from  240  to  250  deg. 
Fahr.  After  leaving  the  drum  the  aggre- 
gate is  lifted  onto  the  screens,  which  sepa- 
rate it  into  four  sizes,  passing  into  the  bins 
as  follows:  Bin  1,  aggregate  passing  a  No. 
10  mesh;  bin  2,  passing  %-in.  screen  and 
retained  on  No.  10;  bin  3,  passing  V2-in. 
screen  and  retained  on  %-in. ;  bin  4,  pass- 
ing 1^4-in.  screen  and  retained  on  ^/2-in. 

The  following  proportions  were  generally 
used,  though  some  little  variation  was  made 
to  fit  different  material :  315  lb.  from  bin  1, 
90  lb.  from  bin  2,  140  lb.  from  bin  3,  440  lb. 
from  bin  4,  and  15  lb.  of  dust  finer  than  200 
mesh.  This  makes  1000  lb.  of  aggregate, 
to  whiph  was  added  88  lb.  of  bitulithic  ce- 
ment heated  to  a  temperature  of  250  deg. 
These  materials  were  carefully  weighed, 
passed  into  a  twin  pug  mill  and  thoroughly 
mixed  for  about  1  min.  and  40  sec.  Then 
they  were  dumped  into  a  wagon  which  stood 
underneath.  The  mixture  was  hauled  by 
teams  and  dumped  onto  the  street,  shoveled 
over  until  it  was  about  the  thickness  re- 
quired, raked  and  spread  as  nearly  smooth 
as  possible.  It  was  then  thoroughly  rolled 
with  a  10-ton  roller  until  no  appreciable 
compression  appeared. 

After  the  rolling  was  finished  a  squeegee 
car  spread  the  bitulithic  cement,  which  was 
heated  in  kettles  on  the  street.  The  top 
was  thoroughly  coated  with  the  bitulithic 
cement,  using  approximately  %  gal.  per 
square  yard,  and  then  covered  with  hot 
screenings  from  bin  1,  with  a  little  excess 
sand  put  on  by  a  sand-spreading  machine, 
which  applied  approximately  25  lb.  per 
square  yard.  The  pavement  was  then  thor- 
oughly rolled  with  a  10-ton  roller,  which 
completed  the  process. 

Force  and  Wages 

The  force  required  at  the  plant  and  wages 
paid  were  as  follows : 


1  superintendent  furnished  by  the  patentees, 

per  month    $200.00 

4  feeders,    3   using  shovels  and    1    a   hoe,   to 
feed    the    aggregate    into    the    elevators, 

per  day    2.50 

1  foreman,  per  month 100.00 

1  drum  fireman,  per  day 2.50 

1  boilerman.  per  day 2.50 

1  hopperman.  per  day 2.50 

1   mixerman,  per  day 2.50 

1   team,   per  day 5  00 

1  night  watchman,  per  day 3.00 


From  three  to  thirteen  teams,  costing  $5 
per  day,  were  used  to  haul  the  material  to 
the  pavement. 

The  stree;  force  was  as  follows: 


Per 

,   ,  Day 

1  foreman    $4.00 

1   rollerman   3.50 

1  man  cleaning  pavement 2.25 

1  wagon    dumper 2.50 

1  tamper    2.50 

5  ahovelers    2.50 

2  ralcers     2.50 

2  squeegeemen   2.50 


Work  was  begun  on  the  bitulithic  top  Oct. 
21,  1915,  and  ended  Feb.  28,  1916.  The 
total  number  of  actual  working  days  was  48. 
Work  was  considerably  delayed  on  account 
of  bad  weather  and  breakdowns  in  the  plant. 
About  2307  cu.  yd.  of  crushed  rock  and  1183 
cu.  yd.  of  sand  were  used  in  the  top;  953 
cu.  yd.  of  this  amount  of  sand  was  taken 
from  the  river  bottom  and  the  remainder 
from  the  gravel  pit.  Of  bitulithic  cement 
508  tons  were  used,  50  of  which  were  for  the 
seal  coat. 


Adopts  Low  Jetties  for 
Shore  Protection 

Jersey   Central   Replaces  Destroyed  Groins  at 

Seabright,  N.  J.,  by  Longer  Ones  with 

Outer  Ends  at  Mean  Low  Water 

LOW  JETTIES  or  groins,  with  the  tops 
of  the  outer  ends  at  mean  low  water, 
and  the  shore  ends  rising  only  a  foot  above 
mean  high  water,  are  being  built  by  the 
Central  Railroad  of  New  Jersey  along  its 
mile  and  a  half  of  trackage  on  the  Atlantic 
Ocean  from  Highland  Beach  to  Seabright, 
N.  J.,  to  replace  higher  and  shorter  jetties 
which  have  been  practically  destroyed  by 
the  severe  winter  storms  of  a  year  and  two 
years  ago.  Like  the  old  jetties,  the  new 
ones,  with  the  exception  of  a  stone-filled 
pile  jetty,  are  of  timber  piles  and  sheath- 
ing. They  are  200  ft.  long,  however,  in- 
stead of  75  ft.    They  are  spaced  about  300 


waves  broke  over  the  bulkhead  and  threw 
the  tracks  in  some  cases  off  the  right-of- 
way,  putting  the  line  out  of  commission  for 
the  time  being.  While  the  bulkhead  held 
and  prevented  any  serious  washout,  the 
condition  suggested  the  possibility  of  the 
pounding  waves  washing  the  entire  strip 
into  the  river. 

High   Jetties   Fail  to   Hold   Beach 

It  has  been  observed  that  when  a  wave 
struck  the  high  jetty  it  broke  and  dropped 
its  burden  of  sand  on  the  near  side,  and 
that  this  sand  was  likely  to  be  washed  out 
by  the  next  wave,  so  that  the  jetties  were 
not  dependable  as  beach  builders.  It  was 
believed  that  with  the  jetties  built  to  con- 
form as  nearly  as  practicable  to  the  natural 
contour  of  the  beach  and  be  low  enough 
for  the  waves  to  carry  most  of  their  sand 
burden  over  the  top,  this  sand  would  re- 
main and  build  up,  and  would  in  turn  pro- 
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DETAILS   OF   LOW   JERSEY   CENTRAL   JETTY   THAT    HAS    PROVED   EFFECTIVE 


ft.  apart,  and  the  plan  calls  for  twenty-nine 
new  ones  and  extensions  or  repairs  to  three 
old  ones.  Fifteen  were  constructed  last 
year  before  the  cold  weather  stopped  the 
work. 

The  Central  Railroad  of  New  Jersey  is 
peculiarly  exposed  to  the  sea  at  this  point 
on  a  coast  noted  for  its  severe  storms.  The 
Shrewsbury  River,  instead  of  finding  its 
outlet  in  the  ocean  at  Seabright,  turns 
north  and  parallels  the  coast,  emptying  into 
the  lower  New  York  Bay  at  the  base  of 
Sandy  Hook.  This  leaves  a  strip  of  beach 
not  more  than  600  ft.  wide,  and  at  points 
less  than  300  ft.,  the  strip  culminating  in 
Sandy  Hook.  The  Central  Railroad  of  New 
Jersey,  skirting  the  south  shore  of  the  bay, 
crosses  the  Shrewsbury  River  at  its  mouth 
and  swings  down  on  this  narrow  strip  of 
sand,  occupying  the  ocean  front  for  a  dis- 
tance of  about  9000  ft. 

Jetties  Supplement  Bulkheap 

The  double-track  railroad  is  protected 
primarily  by  a  bulkhead  built  in  1895,  and 
consisting  of  rock  fill  held  in  place  by  piles 
as  indicated  in  one  of  the  drawings.  As  a 
further  protection,  jetties  had  been  built 
at  intervals  of  approximately  300  ft.  in  the 
attempt  to  build  up  a  beach  and  afford  a 
permanent  protection  in  front  of  the  bulk- 
head. These  jetties  were  75  ft.  long  and 
rose  entirely  above  high  tide.  Violent 
storms  and  high  seas  in  December,  1913, 
and  January,  1914  (see  the  news  section  of 
the  Engineering  Record  of  Jan.  10,  1914, 
page  13),  and  again  in  January,  1915,  de- 
stroyed practically  all  of  these  jetties.    The 


tect  the  jetty  itself.  It  was  noted,  also, 
that  low  jetties  would  afford  much  less  sur- 
face for  the  destructive  action  of  waves, 
and  much  less  leverage.  Hence  it  was  de- 
cided to  give  them  a  trial,  and,  while  they 
have  not  as  yet  been  subjected  to  such  vio- 
lent wave  action  as  destroyed  the  old  ones, 
they  have  withstood  some  very  high  seas. 

The  drawings  show  the  main  dimensions 
and  elevations  of  the  jetties.  The  construc- 
tion itself  is  ordinary,  except,  perhaps,  that 
half  of  the  piles  are  driven  butt  down.  Last 
year  fifteen  of  the  twenty-nine  were  built, 
and  it  is  expected  that  the  remainder  will 
be  built  next  year. 

Quick  Work  by  the  Teredo 

With  those  first  built  the  timber  of  the 
outer  50  ft.  was  creosoted,  but  that  of  the 
inner  50  ft.  was  not.  While  there  had  been 
some  evidences  of  the  teredo  in  these 
waters,  the  borer  had  not  caused  any  con- 
siderable amount  of  trouble.  The  un- 
creosoted  sheathing  of  the  new  jetties, 
however,  seemed  to  show  a  surprising  vul- 
nerability to  blows  from  floating  debris, 
and  an  examination  revealed  the  fact  that 
some  of  this  sheathing  had  been  practically 
honeycombed  by  the  teredo  in  three  months. 
Consequently  in  August,  1915,  it  was  de- 
cided to  creosote  the  entire  200  ft.,  and  no 
further  trouble  has  been  experienced  from 
the  marine  borer. 

The  work  has  been  carried  out  under  the 
direction  of  Jos.  0.  Osgood,  chief  engineer, 
and  A.  E.  Owen,  principal  assistant  engi- 
neer, of  the  Central  Railroad  of  New 
Jersey. 
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Large  Columns  of  Carbon  and  Alloy  Steels 
Fail  Near  Yield  Points  of  Material 

Among   Half-Size   Models  of  Chords   for  Metropolis,  Memphis  and  St.  Louis 
Bridges  Are  Largest  Columns  Ever  Tested — Maximum  Load,  7,000,000  Pounds 

By  J.  H.  GRIFFITH  and  J.  G.  BRAGG 
Pittsburgh  Testing  Laboratory,   U.  S.  Bureau  of  Standards 


TESTS  made  upon  half-size  models  of  the 
exceptionally  large  chord  members  for 
the  Metropolis,  Memphis  and  St.  Louis 
bridges  (some  of  which  are  larger  columns 
than  have  ever  before  been  tested),  com- 
posed of  high-carbon,  nickel,  Mayari, 
chrome  and  silicon  steels,  show  remarkably 
consistent  results  for  the  ultimate  strength 
or  crippling  load  in  relation  to  the  yield 
point  of  the  component  material.  The 
elastic  limits  averaged  a  trifle  below  one- 
half  the  ultimate  strength.  Of  the  eighteen 
columns  tested,  six  failed  by  local  buckling 
or  by  bending  at  the  jaws,  giving  striking 
confirmation  of  the  fact  that  care  in  detail- 
ing is  essential  in  column  design.  In  all 
cases  the  slenderness  ratio  was  less  than 
45,  so  that  these  columns  must  be  classed 
as  short  struts.  No  bending  influence  vary- 
ing with  l/r  was  observed. 

The  following  is  an  abstract  of  the  re- 
port made  to  the  director  of  the  U.  S.  Bu- 
reau of  Standards  covering  an  investigation 
upon  the  strength  of  large  bridge  columns. 
This  investigation  was  conducted  at  the 
Pittsburgh  Laboratory  of  the  bureau,  and 
the  general  results  of  the  tests  are  pub- 
lished with  the  permission  of  the  director. 

The  tests  were  made  upon  eighteen  col- 
umns which  were  half-size  models  of  heavy 
chord  members  in  the  long-span  bridges  un- 


der construction  at  St.  Louis,  Mo.,  Metropo- 
lis, 111.,  and  Memphis,  Tenn.  The  specimens 
were  constructed  of  nickel,  Mayari,  chrome, 
silicon  and  high-carbon  steels,  the  chem- 
ical constituents  of  the  particular  steels  of 
each  member  being  given  in  Table  1. 

The  designs  and  construction  of  these 
columns  conformed  with  the  best  modern 
bridge  practice.  They  varied  in  length  from 
16  to  241/2  ft.,  in  cross-sectional  area  from 
42  to  119  sq.  in.,  and  had  slenderness  ratios 
l/r  varying  from  15  to  44.  The  mechanical 
and  structural  data  for  the  members  are 
given  in  Table  2,  to  which  Fig.  8  belongs. 
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FIG.    2 — RELATION    BCTWEEN     STRENGTH    OF 
COLUMN   AND  YIEXD  POINT  OF   STEEL 

The  purpose  of  the  Investigation  was  to 
determine  the  efficiency  of  the  members  as 
columns  and  the  deportment  of  their  re- 
spective details  under  a  range  of  axial  loads 
taken  from  an  initial  load  of  1000  lbs.  per 
square  inch,  up  to  the  final  loads  at  the 
failure  of  the  columns. 

Methods  of  Experimentation 

The  columns  were  tested  in  a  machine 
of  10,000,000  lb.  capacity.  Their  laws  of 
action  as  units  were  determined  by  an 
analysis  of  the  results  found  from  taking 
strain  measurements  with  80-in.  extensom- 
eters  clamped  to  the  four  corners  of  the 
specimens  at  their  mid-points.  Numerous 
measurements  were  taken  also  in  8  and  16- 
in.  gage  lengths  on  the  columns,  lattice 
bars,  pin  plates,  diaphragms  and  other  de- 
tails. Supplementary  tests  were  made  on 
small  specimens  to  obtain  independent  com- 


FIG.  .3— TYPICAL  END  FAILURE    (VM,,  MAYARI)  FIG.  1— NEAR  CRIPPLING  LOAD   (3lHC,  CARBON)  PIG.   4— LOCAL  FAILURE    (LC«LC„   CARBON) 
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parative  data,  and  also  for  studying  the 
effects  of  initial  strain  from  fabrication. 
The  maximum  loads,  elastic  limits,  deflec- 
tions, moduli  and  other  coefficients  were 
found  for  comparative  analysis.  The  more 
essential  data  usually  desired  by  engineers, 
covering  maximum  loads  at  failure  and 
their  relations  to  the  yield  points  of  the 
component  steels,  are  shown  graphically  in 
Fig.  8.  The  maximum  loads  given  are 
based  upon  nominal  areas.  The  exact  areas 
were  determined  by  weighing  the  speci- 
mens, and  are  recorded  in  Table  2. 

Results  Are  Consistent 

It  will  be  seen  from  Fig.  2  that  twelve  of 
the  eighteen  members  failed  as  units.  The 
average  of  the  loads  at  failure  was  found 
to  be  practically  identical  with  the  mean 
yield  point  of  the  component  steels,  the 
mean  deviation  being  only  V2  per  cent.  The 
range  of  deviation  from  the  mean  yield 
points  in  absolute  values  for  the  individual 
specimens  varied  from  4  to  12  per  cent. 
The  curve  for  the  failures  is  practically 
confined  to  a  zone  defined  by  the  curves 
(Fig.  2)    drawn  for  the  high  and  low  ex- 


FIG.    6 ST.    LOUIS   BRIDGE   COLUMN    MODELS   FAILED   BY   BUCKLING 

Upper  specimen,   UaUs :    lower  specimen.   U^LV      Photographs  Figs.  1.  .'i  and  6,  through  courtesy  of  American 

Bridge  Company,  G.  F.  Sparhawk,  engineer. 


in  a  short  range  of  loads  near  the  maximum 
loads  observed  and  increased  to  1  or  2  in. 
as  the  load  progressed.  No  laws  were 
found  connecting  the  observed  stresses  with 
the  deflections. 

Effect  of  Distribution  of  Metal 

In  the  ten  tests  for  the  Metropolis  bridge 
the  lengths  and  cross-sectional  areas  were 
identical,  but  five  of  the  specimens  had  ad- 


FIG.    5 CHARACTERISTIC   DEFLECTION    CURVE, 

Transverse  lattice  angles  preve 

tremes  of  the  yield  points  for  the  speci- 
mens. 

Of  the  remaining  six  specimens,  four  (as 
indicated  in  Fig.  2)  failed  by  bending  lo- 
cally at  the  ends  before  the  full  strengths 
of  the  columns  were  attained,  owing  to  the 
fact  that  the  forked  ends  required  for  the 
ingress  of  eyebars  at  the  pin  were  too  long 
in  unsupported  length  to  prevent  flexure  at 
the  junction  with  the  main  shafts.  The 
behavior  shown  in  Fig.  3  is  typical  of  this 
method  of  failure. 

Two  members  failed  in  the  plane  of  great- 
est theoretical  strength  through  the  ribs 
distorting  in  the  body  of  the  column,  al- 
though one  of  these  failures  fell  well  within 
the  zone  of  yield  points  already  mentioned. 
The  type  of  failure  is  indicated  in  Fig.  4. 
The  influence  of  a  column  formula  reduc- 
tion factor  was  not  discernible.  When  de- 
flections first  became  visible  they  occurred 


METROPOLIS  BRIDGE  MODELS    (34CSl,  CHROME) 
nted  pantograph  action   of  lacing. 

ditional  flange  angles  turned  outward  and 
also  somewhat  thinner  web  material  than 
the  remainder  (see  Table  2  and  Fig.  8). 
There  were  three  times  as  many  failures 


occurring  above  the  respective  mean  yield 
points  of  the  column  steel  of  this  set  as 
there  were  in  the  case  ot'  the  five  columns 
which  were  thicker  and  more  compactly 
built,  but  which  had  only  one  set  of  flange 
angles  which  were  turned  inward.  It  was 
inferred  from  this  fact  that  there  is  an 
effective  distance  from  the  column  axis  for 
placing  the  steel,  even  in  columns  of  small 
slenderness  ratio,  and  that  the  influence  of 
a  cross-sectional  form  factor  cannot  be  en- 
tirely ignored  in  constructing  large  bridge 
columns  very  compactly  with  respect  to  the 
metal  of  shafts  and  column  details  and  with- 
out much  reference  to  the  radius  of  gyra- 
tion of  the  section. 

The  average  elastic  limit  of  the  columns 
failing  as  units  occurred  at  a  stress  equal 
to  about  48  per  cent  of  the  maximum  load. 
The  values  given  in  Table  2  are  conserva- 
tive estimates  from  the  stress-strain  curves, 
as  in  Fig.  7.  The  mean  modulus  of  elas- 
ticity for  the  fifteen  columns  was  29,600,000 
r±=  120,000,  as  found  by  least-square  meth- 
ods. The  coefficient  of  lateral  expansion  of 
the  steel  was  approximately  that  found  for 
plain  steel,  the  range  being  from  0.291  to 
0.327  with  a  mean  of  0.30. 

Stress  Distribution  Not  Uniform 

There  was  some  apparent  lack  of  in- 
tegrity of  action  of  the  steel  shapes  in  the 
members,  causing  variations  in  the  uni- 
formity of  stress  distribution  over  the  col- 
umn cross-sections.  This  was  attributed  to 
variations  in  the  yield  points  and  other 
properties  of  the  component  steels,  a  partial 
breaking  down  ultimately  of  the  longi- 
tudinal frictions  between  shapes  at  a  well 
advanced  stage  of  loading,  and  the  effects 
of  internal  initial  strains  induced  by  the 
driving  of  rivets.  The  influence  of  initial 
strain  from  riveting  was  given  as  a  partial 
cause  of  the  lowering  of  the  elastic  limit 
of  the  member,  but  the  shortening  due  to 
"crimping"  or  internal  buckling  of  the 
shapes  as  this  increased  with  the  load  was 
also  considered  to  be  an  essential  factor. 
Supplementary  tests  upon  independent  riv- 


Table  1 — Properties  op  Steel  in  Columns 

CHEMICAL  tests 


PHYSICAL  TESTS 


Name  of  column  Ni  C 

MumcipalBridge,St.Louis....U2Ua 3.51  0.29 

U»U» 3.53  0.32 

Metropolis  Bridge HC 0.36 

HCl 0.36 

MY 1.12  0.34 

MYl 1.12  0.34 

31HC 0.28 

31HC1 0.28 

328 0.35 

32S1 0.35 

34CS.  0.31 

34CSI  .  0.31 

Memphis  Bridge USi  MSi  (Carbon) 0.23 

L'Si  MSi  (Mayan) 1.58  0.33 

UjMi  (Carlwn) 0,23 

UiMi  (Mayari) 1.68  0.33 

Lt'oLC,  (Carbon) 0.23 

I.C«  LCi  (Mayari) 1.58  0.33 


ELEUENTS- 

-PER  CENT 

YIELD   POINT 

UIti- 

P 

Mn 

R 

Si 

Cr 

Cu      Mean 

High 

Low 

mean 

0.014 

0.59 

0.031 

....     55,500 

63,100 

50,. 500 

93,300 

0.015 

0.59 

0.033 

....     55,200 

63,100 

53,040 

93,060 

0.012 

0.43 

0.030 

....     40.700 

50,000 

37,590 

76,660 

0.012 

0.40 

0.030 

....     44.100 

50,000 

37,650 

75.930 

0.010 

0.6S 

0.037 

0.10 

0..W 

0.10    69,900 

68,380 

55,890 

100,610 

0.010 

0.68 

0.037 

0.10 

0.53 

0.10     62,100 

68,380 

56,080  101,170 

0.017 

0.64 

0.031 

....     42,900 

45,440 

37.280 

73,400 

0.017 

0.64 

0.031 

....     42,700 

45,440 

37,280 

74,400 

0.017 

0.S3 

0.039 

0.38 

....     .57,200 

58,840 

51,940 

87,700 

0.017 

0.8:1 

0.039 

0.38 

....     56,500 

57,480 

51,940 

88,300 

0.017 

0.49 

0.028 

0.13 

0.66 

....     .55,800 

59,290 

48,260 

82,700 

0.017 

0.49 

0.028 

0.13 

0.66 

....     54,200 

58,010 

48,260 

83,600 

0.012 

0.49 

0.027 

.,.,     41,740 

43,700 

40,250 

65,420 

0.016 

0.«4 

0.027 

0.37 

....     62,4.30 

72.160 

52,000 

99,800 

0.012 

0.49 

0.029 

....     41,740 

43,700 

40,250 

65,420 

0.016 

O.M 

0.027 

0.37 

....     62,830 

72.160 

52,000 

99,800 

0.012 

0.49 

0.029 

....     41,740 

43,700 

40,250 

65,420 

0.016 

0.64 

0.027 

0.37 

,...     62,430 

72,160 

52,000 

99,800 
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Name  of 
ColumD 


Steel 


Us  U. Nickel.. 

UsU. Nickel.. 

HC Carbon. 

MY Mayari.. 

31HC Carbon.. 

32S SiUcon.. 

34CS Chrome. 

HCl Carbon.. 

MYl Mayari.. 

31HC1.... Carbon.. 

32S1 Silicon.. 

34CS1....  Chrome.) 

nSjM  Si...  Carbon.. 
USiMSi...  Mayari.. 


UiM, 
UiMi 


.Carbon.. 
.  .Mayari.. 


Manufacturer 
>  American  Bridge  Co 

! Pennsylvania  Steel  Co . 
American  Bridge  Co. . . 

Ipennsylvania  Steel  Co . . 

lAmerican  Bridge  Co. . . 

I 

J- Pennsylvania  Stee!  Co. 


Ft. 


15 
24 


LCoLC.  ..Carbon.. 
L Co  LCi... Mayari.. 


In. 


i       24 


sy2 

0 


Table  2— DtMENSioNB  or  Coluuns  a.vd  Results  or  Tbsib 


Size         Type 

of  and 

Pin,        Section, 

In.    See  Fig.  8 


7.H 


8H 


A, 
A, 


D 
£ 
F 
G 
H 
I 


Lacing 
2^io.  channels 


Dia^ragms 
No.  and  Thickness 

/      3  and  K  in. 
[      3  and  A  in. 


IixH  in.  diagonal  bars  and 
transverse  angles 
4x3xA  in. 


3x^4  in.  diagonal  bars 

and  transverse  angles 

4x3xA  in. 


3xK  in.  bars 


Angles  SxlHxH'  in. 


3  and  K  in. 


3  and  ^4  in. 


4  and  H  in. 

None 
6  and  14  in, 

5  and  ^  in. 
4  and  ,'4  in. 
4  and  }4  in. 


AREA,   IN 
sq.  IN. 


BADIUS  or  OTRATION, 


SLCNDEBNtaS 
RATIO  l/r 


Elastic 
Limit 


Ultimate 
Strength 


Nominal      Actual      X  to  Pin     ||  to  Fin     X  to  Fin     ||  to  Fm  Lb.  per  Sq.  In  .of  Nomi- 
nal Area 
8.97  2S.0  33.6         36,000         61,700 

8.S7  37.0  32.1         32,000         61,400 


110.3 

(  78,14 
76.14 

,  75.99 
75.99 

[     76.99 

■  76.46 
76.46 
78.27 
76.27 
76.27 

55.17 
42.47 
96.01 
66.55 
119  00 
75,12 


9.05 
9.78 
0  25 
8.47 
12.14 
11.59 


*The  length  is  given  from  center  of  pin  at  lower  end  to  square  upper  end,  except  for  UsUg,  which  was  tested  with  square  bearing  at  both  ends  without  using  lower  pin. 
tFailed  by  local  bending  at  ends  as  in  Fig.  3.    JFailed  locally  as  in  Fig.  4. 


38.9 


28.7 
27.7 
36.1 
34.5 
27  6 
27.1 


34.5 


21  0 
19  4 
30  S 
33  8 
15  3 
16.0 


19,000 
30,000 
20,000 
27,000 
24,000 

22,000 
32,000 
22.000 
24,000 
22,000 

19,000 
27,000 
15,000 
25.000 
19,000 
25,000 


eted  sections  were  made  to  illustrate  the 
effect  of  initial  strains  from  riveting  on 
plain  columns  and  test  pieces  and  showed 
the  lowering  tendency  on  the  elastic  limits. 
Tests  of  the  action  of  details — lattice 
bars,  diaphragms  and  pin  plates — were 
made  to  obtain  their  laws  of  action.  In 
the  ordinary  diagonal  lattice  used  on  sev- 
eral of  the  columns  (see  Table  2)  the  me- 
chanical action  was  shown  to  approximate 
that  of  a  pantograph  of  bars  placed  upon 
the  column  ribs,  the  maximum  strains  be- 
ing at  the  transverse  diaphragms  and  the 
end  battens,  where  freedom  of  movement 
of  bars  was  most  constricted.  The  ten  col- 
umns of  the  Metropolis  bridge  had  trans- 
verse angles  between  panels  in  addition  to 
the  diagonal  members,  and  while  the 
amount  of  strain  was  not  materially  re- 
duced, a  more  uniform  bending  of  the  col- 
umns was  obtained,  with  elimination  of  the 
sharp  bends  in  the  ribs.  The  favorable 
action  was  also  shown  in  the  fact  that  each 
of  these  ten  members  failed  with  the  smooth 
deflection  curves  indicated  in  Figs.  1  and  5, 
while  the  remaining  members  possessed  ir- 


regular   fractures    of    various    kinds,    as 
shown  in  the  other  photographs. 

All  of  the  pin-plate  observations  indi- 
cated that  there  was  some  slight  movement 
of  one  pin  plate  over  the  other  (typical 
curves  are  shown  in  Fig.  7).  The  opinion 
was  expressed  that  the  chief  cause  of  this 
slipping  of  the  pin  plates  was  due  to  the 
intensity  of  the  stress  just  over  the  jHn, 
which  was  shown  to  be  considerably  higher 
than  the  mean,  and  is  difficult  to  lower  in 
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FIG.  8 — TYPES  AND  MATERIAL  IN  MAIN  SHAFTS  OF  TEST    COLUMNS 
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any  form  of  pin-connected  member.  The 
distributions  of  stresses  in  the  pin  plates 
were  analyzed  and  their  laws  determined 
approximately.  Fig.  9  shows  a  typical  pin 
end  of  one  of  the  Memphis  bridge  models. 

The  complete  data  of  tests  and  the  laws 
deduced  are  contained  in  the  larger  report, 
but  the  discussion  of  these  is  too  long  to  be 
included  in  this  abstract  of  results. 

Acknowledgments  are  made  of  the  co- 
operation of  H.  C.  Baird  of  Boiler,  Hodge 
&  Baird,  of  New  York,  designers  of  the 
Municipal  bridge;  R.  Modjeski  and  the  late 
C.  H.  Cartlidge,  of  Chicago,  who  were  the 
designers  of  the  Memphis  and  Metropolis 
bridges  respectively;  of  the  various  officers 
of  the  American  Bridge  Company  and 
Pennsylvania  Steel  Company,  particularly 
C.  E.  G.  Larson,  Thomas  Earle  and  C.  H. 
Mercer,  and  of  Edward  Godfrey,  of  the  R. 
W.  Hunt  Company  of  Pittsburgh. 


FIG.    9 — DETAILS    AT    PIN    OF    COLUMN    WHICH    FAILED    LOCALLY    AT    END    (U,M,,    MAYARI) 


Removal  of  Dust  Lessens  Quantity  of 
Oil  Needed  for  Dirt  Roads 

When  the  oil  is  fairly  free  from  dust  a 
much  lesser  quantity  of  the  material  is  re- 
quired for  oiling  dirt  roads.  This  fact  is 
borne  out  by  the  experience  of  the  Moberly 
(Mo.)  Eight-Mile  Road  District,  according 
to  a  letter,  from  which  these  notes  are  taken, 
from  H.  Frank  Holman,  chairman  of  the 
district  to  the  Highway  Magazine.  Oil  will 
serve  well  on  any  dirt  that  becomes  hard 
and  compact  when  dry.  The  harder  and 
tougher  the  road  is,  the  better.  Conse- 
quently the  importance  of  the  road's  being 
well  graded  and  settled  hard  when  the  oil  is 
applied  is  evident.  To  prepare  for  oil  a 
grader  is  first  run  to  remove  as  much  dust  or 
loose  dirt  as  possible  to  the  sides  of  the 
surface  to  be  oiled,  where  it  will  serve  as  a 
dike  to  prevent  the  oil  from  running  off. 
After  the  oiling  is  completed  this  material 
is  graded  back  on  to  the  road  to  absorb  the 
surplus  oil  on  the  surface. 

The  road  should  be  kept  closed  to  traffic 
for  at  least  a  week  after  oiling,  though  this 
is  seldom  possible.  Oiled  roads  will  be 
ready  for  dragging  from  five  days  to  a  week 
earlier  than  other  dirt  roads  after  the  snow 
has  melted  in  the  break-up  season. 

The  district  now  uses  6666  2-3  gal.  of  oil 
per  mile  of  road,  from  10  to  12  ft.  wide,  as 
compared  to  8000  gal.  per  mile  in  earlier 
work,  it  having  been  found  that  when  the 
oil  is  fairly  free  from  dust  the  smaller 
amount  is  as  much  as  can  be  applied  without 
running  off,  especially  on  parts  oiled  in 
former  years.  Gravity  pressure  wagons  are 
used  for  the  work.  Oil  is  generally  applied 
once  every  year. 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  he  welcomed 


Reinforced-Concrete  Bridge  Fails 
at  Moscow,  New  York 

Sir:  The  recent  disastrous  flood  in  the 
valley  of  the  Genesee  River,  New  York, 
aside  from  the  total  destruction  of  many 
bridges,  damaged  others  to  an  extent  de- 
manding extreme  measures  and  careful  en- 
gineering ability  to  restore  them  to  grade 
level  without   impairing  their  efficiency. 

One  of  these  is  the  reinforced-concrete 
structure  shown  in  the  accompanying  photo- 
graph— a  bridge  at  Moscow,  N.  Y.,  of 
24-ft.  span,  18-ft.  clear  roadway  and  about 
8  ft.  high.  It  was  constructed  in  1913  and 
cost  about  $1,100.  The  slab  is  17  in.  thick 
with   reinforcement   of  twisted   steel    rods 


and,  on  an  average,  1  should  say  the  work 
is  harder  and  the  working  hours  are  longer 
by  a  very  large  proportion.  Discomfort 
and  loneliness  to  a  degree  undreamed  of  at 
home  are  the  rule  rather  than  the  excep- 
tion. If  the  work  is  near  a  large  city  where 
conditions  are  less  depressing,  the  salaries 
promptly  approximate  those  at  home.  At 
present  it  is  true  that  positions  of  compara- 
tive importance  and  responsibility  are  at- 
tained at  an  age  which  would  mean  a  very 
minor  job  in  the  States,  but  it  takes  an 
exceptional  man  to  do  the  work.  This  con- 
dition is  due  more  to  a  shortage  of  compe- 
tent men  than  to  anything  else. 

In  general,  for  the  very  reason  that  there 
is  so  much  to  be  done  in  Latin  America, 


LOWER   END   OF    SOUTH    ABUTMENT    SETTLED    ALMOST   3   FEET    BELOW    NORMAL 


spaced  5  in.  center  to  center.  Reinforcing 
rods  were  also  used  in  abutments  and  wing 
walls,  which  are  12  in.  thick  set  on  a  con- 
crete mat  3  ft.  wide  and  12  in.  thick. 

Failure  was  due  to  the  undermining  of 
the  south  abutment,  the  creek  bed  being 
more  than  3  ft.  lower  after  the  water  re- 
ceded. The  slab  and  abutments  are  abso- 
lutely intact,  but  a  longitudinal  crack  runs 
the  entire  length  of  both  parapet  walls  just 
at  the  top  of  slab,  and  also  across  the  top 
of  the  wing  walls.  The  lowest  end  is  al- 
most 3  ft.  below  normal  floor  level. 

If  deemed  feasible,  it  is  proposed  to  raise 
the  structure  to  its  proper  position  and  con- 
struct a  new  concrete  footing. 

George  E.  Schaefer, 
Superintendent    of    Highways,    Livingston 
County,  New  York. 

Genesee,  N.  Y. 


Latin-American  Opportunities 

Sir:  In  regard  to  opportunities  for 
engineers  in  Latin  America  generally,  the 
question  is  as  broad  as  the  profession. 
There  are  or  will  be  many  opportunities 
here,  for  the  simple  reason  that  the  coun- 
tries are  less  developed,  all  the  engineering 
work  is  to  be  done  and  some  one  will  have 
to  do  it.  But  as  to  whether  they  are  "good" 
opportunities,  the  answer  depends  on  the 
man.  Salaries  are  a  little  higher  than  at 
home,  though  far  from  the  gilded  recom- 
penses which  most  youngsters  think  them. 


"jobs"  will  every  day  be  more  numerous; 
there  are  exceptional  opportunities  for  the 
exceptional  man,  but  he  must  be  even  more 
exceptional  than  at  home  to  win  one  of 
them.  It  is  no  place  for  the  mediocre  man, 
for  the  increased  pay  (since  there  will  be  no 
more  probability  of  advancement  than  at 
home)  will  by  no  means  ofl:set  the  increased 
discomfort;  and  lastly,  the  man  who  comes 
must  realize  that  every  dollar  of  salary  he 
will  receive  will  cost  him,  in  hours  of  work, 
in  personal  discomfort,  in  nervous  and 
physical  wear  and  tear,  and,  above  all,  in 
being  out  of  toucii  with  former  friends 
and  with  conditions  at  home,  quite  as  much 
as,  and  probably  a  good  bit  more  than,  the 
same  dollar  would  have  cost  him  at  home. 

Why,  then,  do  we  stay — those  of  us  who 
do  stay — year  after  year?  Some  of  us  be- 
cause, having  arrived  before  we  found  out 
what  it  meant,  and  stayed  while  we  were 
finding  out,  have  learned  to  our  sorrow 
that  the  very  qualities  which  make  us  worth 
our  salt  here  are  distinct  hindrances  to 
our  work  at  home,  because  we  have  got  so 
out  of  touch  with  men  and  work  there  that 
getting  a  job  is  a  pretty  serious  proposi- 
tion; and  because,  on  account  of  all  this, 
we  can  make  a  pretty  good  living  here  and 
would  find  it  hard  to  do  so  at  home.  Some 
of  us  stay  because  we  are,  or  think  we  are, 
the  exceptional  man  to  whom  I  have  re- 
ferred, and  because  we  have,  or  hope  to 
have,  one  of  the  exceptional  places.  Some 
of  us  stay  because  we  belong  to  "the  bro- 


therhood of  the  itching  foot"  and  prefer 
the  more  rapid  change  and  uncertainty  of 
Latin  America  to  the  well-ordered  routine 
of  more  civilized  countries.  Many  of  us — 
the  majority,  I  think,  if  we  would  admit  it 
— stay  because  we  enjoy  the  very  definite 
and  comparatively  satisfactory  positions 
we  occupy  here  m  the  scheme  of  things — 
the  sense  of  being  distinctly  somebody  in 
the  local  cosmos — in  a  word,  the  preference 
for  being  a  fairly  large  fish  even  in  a  small 
puddle  to  being  one  of  the  small  ones  in  the 
ocean  at  home. 

Please  pardon  my  discursiveness.  It  is  a 
matter  on  which  I  feel  strongly,  both  be- 
cause I  personally  do  like  Latin  America,  on 
the  whole,  and  because  I  have  seen  so  many 
young  men  come  down  with  large  hopes, 
entirely  mistaken  ideas  of  the  life  and  the 
work,  and  then  make  failures  which  might 
have  been  avoided  if  they  had  had  a  better 
idea  of  what  they  were  coming  to. 

L.  M.  Huntington, 
Vice-President  and  General  Manager  Bra- 
mon  Estates  Company. 

Rubio,  Venezuela. 


Sir:  In  Porto  Rico  the  possibilities  for 
American  engineers  are  small,  as  the  island 
is  small  arid  very  thickly  populated,  and 
has  been  developed  for  a  good  many  years. 
I  have  spent  more  than  half  of  the  last  27 
years  in  Latin-American  countries,  and  I 
suppose  from  time  to  time  there  are  excel- 
lent possibilities  for  American  engineers  in 
Cuba  and  in  Central  American  countries. 
I  also  believe  that  during  the  next  genera- 
tion there  will  be  extremely  good  opportuni- 
ties for  American  engineers  in  the  various 
countries  of  South  America.  American 
engineers,  however,  need  patience  in  getting 
into  foreign  countries,  as  it  is  necessary 
that  they  learn  the  language  and  customs 
of  the  people  before  they  can  become  valu- 
able. 

C.  L.  Carpenter, 
Manager  Central  Aguirre  Company. 

Central  Aguirre,  Porto  Rico. 


Sir:  We  believe  that  there  are  oppor- 
tunities for  American  engineers  in  all  the 
sugar-producing  countries.  We  are  employ- 
ing at  the  present  time  five  civil  engineers 
on  the  extension  of  our  railroads  and  other 
work  on  this  plantation  alone,  and  we  know 
from  experience  that  other  companies  re- 
quire civil-engineering  assistants  for  the 
extension  of  their  plants. 

We  think  that  there  are  very  good  oppor- 
tunities for  mechanical  engineers,  as  the 
sugar  factories  usually  pay  quite  high  sal- 
aries for  such  engineers  on  account  of  the 
complicated  machinery  in  use. 

Van  Alen  Harris, 
Manager  Central  Romana. 

La  Romana,  Dominican  Republic. 


Data  and  Samples  of  Borings  in 
New  York  City 

Sir:  During  the  last  few  years  exten- 
sive underground  investigations  have  been 
carried  out  in  New  York  City  to  determine 
the  character  of  the  underlying  rocks  and 
the  depth  and  nature  of  the  earth  cover. 
It  is  estimated  that  about  $3,000,000  has 
been  spent  for  investigations  of  this  nature 
by  the  municipality,  the  railroad  companies 
and  other  corporations  in  connection  with 
subway,  bridge,  dock  and  aqueduct  con- 
struction, foundations  for  buildings  and 
similar  work.  Probably  the  most  extensive 
work  of  this  kind  has  been  conducted  by 
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the  Board  of  Water  Supply  in  determining 
the  location  of  the  city  tunnel  of  the  Cats- 
kill  aqueduct  and  by  the  Rapid  Transit 
Railroad  and  Public  Service  Commissions 
in  connection  with  subway  construction. 

On  Feb.  21,  1911,  Dr.  Charles  P.  Berkey, 
professor  of  geology  of  Columbia  Uni- 
versity, and  John  R.  Healy  delivered  a  joint 
paper  before  the  Municipal  Engineers  of 
the  City  of  New  York  on  "The  Geology  of 
New  York  City  and  Its  Relation  to  Engi- 
neering Problems."  In  the  discussion 
which  followed  the  presentation  of  this 
paper  it  was  suggested  that  the  society 
could  perform  a  valuable  service  to  the  city 
by  aiding  in  the  collection  and  permanent 
preservation  of  all  boring  samples,  properly 
labeled  and  cataloged.  Acting  on  this  sug- 
gestion, application  was  made  to  the  Board 
of  Estimate  and  Apportionment  in  1913  by 
Alfred  D.  Flinn,  president  of  the  society, 
for  an  appropriation  for  the  purpose  of  col- 
lecting, classifying  and  permanently  pre- 
serving boring  samples  and  records,  and 
for  the  preparation  of  geological  maps  of 
the  city  of  New  York.  An  appropriation 
of  $5,000  was  granted  with  the  under- 
standing that  the  work  should  be  performed 
under  the  direction  of  Nelson  P.  Lewis, 
chief  engineer  of  the  Board  of  Estimate  and 
Apportionment.  Dr.  Berkey,  who  has  acted 
as  consulting  geologist  of  the  Board  of 
Water  Supply,  was  selected  to  supervise  the 
work,  and,  aided  by  a  corps  of  assistants, 
rapid  progress  is  being  made  in  collecting 
and  classifying  all  available  data. 

Space  has  been  assigned  to  the  chief  engi- 
neer of  the  Board  of  Estimate  and  Appor- 
tionment on  the  thirty-fourth  floor  of  the 
Municipal  Building.  It  is  expected  that 
this  space  will  be  available  for  use  during 
the  current  year.  Suitable  cases  for  the 
proper  storage  of  the  borings  are  to  be 
provided  and  an  accurate  system  of  index- 
ing and  recording  them  is  being  designed. 

On  April  26,  1916,  James  F.  Sanborn, 
division  engineer  of  the  Board  of  Water 
Supply,  read  a  paper  before  the  Municipal 
Engineers  Society  on  the  "Preservation  of 
Boring  Records  and  Underground  Data," 
which  was  published  in  the  April  issue  of 
the  society's  Journal.  This  paper  reviews 
briefly  the  geology  of  the  city  of  New  York 
and  the  purpose  and  various  methods  of 
making  borings,  and  emphasizes  the  neces- 
sity of  collecting  and  preserving  these  rec- 
ords in  order  that  they  may  be  made  avail- 
able for  general  use. 

The  municipal  engineers'  committee  on 
the  preservation  of  core  borings,  of  which 
Mr.  Sanborn  is  chairman,  is  assisting  in  the 
collection  of  all  information  that  can  be 
obtained  on  this  subject. 

Not  only  the  records  of  borings,  but  also 
observations  of  earth  and  rock  exposed  in 
excavations,  such  as  pits,  cellars,  tunnels 
and  subways,  are  to  be  collected  and  made 
available  for  reference.  In  order  to  facili- 
tate the  collection  of  such  data  a  set  of 
rules  and  suggestions  with  reference  to  the 
proper  methods  to  use  in  planning  under- 
ground surveys  are  being  formulated.  A 
standard  form  whereby  all  such  data  can 
be  systematically  recorded  has  been  pre- 
pared and  will  be  made  available  for  gen- 
eral use.  As  this  work  progresses  and 
more  and  more  data  become  available 
through  additions  to  the  collection,  the  city 
will  in  a  few  years  be  in  possession  of  in- 
formation which  will  be  invaluable  and  to 
which  any  engineer,  architect  or  contractor 
will  be  glad  to  turn. 

The  municipal  engineers'  committee  and 


the  city  officials  are  desirous  of  enlisting 
the  co-operation  of  all  engineers,  contrac- 
tors and  others  whose  work  brings  them  in 
contact  with  subsurface  conditions  through- 
out the  city,  to  the  end  that  all  data  now 
available,  as  well  as  all  additional  informa- 
tion on  this  subject,  may  be  collected  by  the 
city  authorities  and  preserved  for  the  gen- 
eral use  of  the  public. 

Additional  data  for  this  collection  may  be 
forwarded  to  Nelson  P.  Lewis,  chief  engi- 
neer of  the  Board  of  Estimate  and  Appor- 
tionment, or  to  James  F.  Sanborn,  division 
engineer,  Board  of  Water  Supply,  either  of 
whom  will  be  glad  to  supply  further  in- 
formation on  the  subject. 

Vernon  S.  Moon, 
Assistant  Engineer,  Bureau  of  Public  Im- 
provements,   Board    of    Estimate    and 
Apportionment. 

New  York  City. 


Investments  for  Engineers 

Sir:  We  have  been  very  much  interested 
in  reading  your  editorial  comments  on  the 
letter  from  John  Berg  published  in  your 
issue  of  May  27,  1916.  It  is  a  surprising 
and  yet  astonishing  fact  that  most  pro- 
fessional men  are  singularly  unfortunate 
when  it  comes  to  the  investment  of  money. 
As  you  are  perhaps  aware,  the  latter  func- 
tion is  purely  a  banker's  business,  and  none 
but  an  investment  banker  is  qualified  to 
give  dependable  advice  on  such  a  tremend- 
ously vital  question. 

This  fact  has  been  long  recognized  in 
England,  for  example,  and  you  will  find 
that  there  are  very  few  standard  publica- 
tions, even  of  a  technical  character,  in  that 
country  which  do  not  have  departments 
treating  with  finance. 

We  believe  that  the  Engineering  Record 
would  be  justified  in  giving  further  atten- 
tion to  this  vital  point. 

Bowman,  Cost  &  Company, 

St.  Louis.  Investment  Bankers. 


Trailers  with  Motor  Trucks 

Sir:  The  article  in  your  issue  of  March 
25,  page  420,  on  "Trailers  with  Motor 
Trucks"  might  have  passed  by  me  with 
little  comment  but  for  your  editorial  on 
the  subject.  In  your  closing  sentences  you 
state  that  "The  Engineering  Record  be- 
lieves that  this  analysis  has  shown  again 
what  ought  to  be  obvious  to  all  who  have 
stopped  to  think  about  the  matter  and  com- 
pare highway  transportation  with  rail 
transportation,  that  the  trailer  is  a  natural 
complement  to  the  truck."  To  those  who 
have  studied  the  matter  it  is  not  in  the 
least  bit  obvious,  and  the  seemingly  scien- 
tific analysis  made  by  Mr.  Pennington 
[G.  R.  Pennington  of  the  Troy  Wagon 
Works  Company,  whose  investigations  were 
the  basis  of  the  article  in  question]  is  to 
them  as  full  of  loose  generalities  as  an 
uninformed  salesman. 

Mr.  Pennington  shows  only  that  it  is 
feasible  to  use  trailers  with  motor  trucks. 
He  distinctly  does  not  show  it  is  econom- 
ical. The  title  of  his  article  is,  therefore, 
wrong,  and  the  article  itself  is  so  cleverly 
worded  on  this  point  that  even  you,  sir, 
were  misled.  It  does  not  follow  that  be- 
cause a  project  is  feasible  it  is  also  eco- 
nomical. 

Mr.  Pennington  need  not  have  wasted 
time  making  an  investigation  into  road  re- 
sistances of  various  surfaces.    These  are  a 


matter  of  common  knowledge  among  trans- 
portation engineers  and  are  embodied,  for 
example,  in  the  Society  of  Automobile  En- 
gineers' Handbook.  Some  engineers  have 
gone  much  farther  and  accumulated  con- 
siderable data  on  the  effect  of  wind  re- 
sistance at  low  speeds  on  heavy  road  ve- 
hicles— for  instance,  Mr.  Williamson's 
paper  before  the  Institution  of  Automobile 
Engineers,  England,  this  February. 

His  diagrams  are  not  at  all  new,  and  have 
been  known  for  perhaps  ten  years.  The 
Commercial  Vehicle  of  England  published 
six  or  seven  years  ago  a  large  wall  diagram, 
giving  not  only  the  tractive  effort,  but  also 
surplus  effort  on  grades  and  against  road 
resistances.  Similar  diagrams  have  been 
published  in  this  country  many  times. 

All  these  facts  and  the  feasibility  of 
hauling  trailers  with  trucks  have  been 
known  to  transportation  and  motor-truck 
engineers  for  years.  Why,  then,  are  trail- 
ers not  adopted  more  generally,  and  why 
do  large  contractors,  who  have  tried  them, 
look  askance  at  them?  Why  are  the  trailer 
manufacturers  separate  from  the  truck 
manufacturers?  Many  automobile  manu- 
facturers make  motor  trucks,  but  I  do  not 
know  of  any  truck  manufacturer  making 
trailers,  though  it  would  be  the  simplest 
thing  in  the  world  for  him  to  do,  as  a 
four-wheel  trailer  is  practically  made  up  of 
two-truck  front  axles  and  a  body. 

There  must  be  something  behind  all  this, 
and  there  is. 

England  has  magnificent  roads  and  has 
been  familiar  with  road  transportation  by 
tractor  (steam)  for  twenty  or  thirty  years. 
Trailers  were,  and  are,  more  in  evidence 
along  her  roads  than  they  are  here,  but 
they  are  always  behind  specially  designed 
tractors.  England,  the  home  of  road  trans- 
portation, has  not  adopted  the  trailer  be- 
hind the  motor  truck,  not  even  in  this  war, 
where  she  is  transporting  thousands  of 
tons  for  great  mileages,  and  where  the  con- 
ditions would  seem  ideal. 

France,  before  the  war,  was  coquetting 
with  tractor-trailer  trains,  but  the  war  sees 
her  using  thousands  of  motor  trucks  in 
puris  naturalibus.  A  few  hundred  four- 
wheel  trailers  were  bought  over  here  for 
use  with  motor  trucks,  but  these  were  found 
unsatisfactory,  though  I  understand  some 
trials  are  being  made  of  special  two-wheel 
trailers  under  better  circumstances. 

Germany  developed  a  special  type  of  mili- 
tary tractor,  but  for  ordinary  road  pur- 
poses her  motor  trucks  ran  alone. 

Our  United  States  has  known  the  motor 
truck  in  its  present  state  of  efficiency  for 
some  five  years.  During  this  time  the 
trailer  proposition  has  been  constantly  in 
evidence;  indeed,  every  little  while  some 
new  tractor  makes  its  bow,  but  only  in  a 
comparatively  few  cases  have  they  justified 
themselves. 

One  of  the  reasons  why  is  "obvious  to 
those  who  stop  to  think"  from  Mr.  Pen- 
nington's table  of  road  resistances.  It 
takes  five  times  the  tractive  effort  to  propel 
a  truck  on  the  level  on  poor  macadam  that 
it  does  on  good  asphalt.  That  is  where 
some  of  the  surplus  power  goes  to,  and  who 
knows  a  city  or  road  network  that  does  not 
share  the  bad  with  the  good,  not  to  speak 
of  grades? 

No,  sir,  the  problem  is  not  comparable 
with  railroad  haulage,  nor  canal  haulage, 
where  level  (or  very  nearly  so)  conditions 
hold  and  resistances  never  vary.  It  is  a 
problem  all  in  itself,  where  speed,  flexibility 
of  operation,  ease  of  manipulation,  rapidity 
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of  acceleration  and  deceleration,  and  "ma- 
neuverability" are  some  of  the  factors. 

A  large  contractor  in  Pittsburgh  found 
trailers  paid  him  slightly  during  the  day, 
but  caused  him  to  lose  heavily  at  night. 
His  routes  and  roads  were  the  same,  but  in 
the  daytime  the  congested  streets  brought 
his  average  speed  away  down  to  3  or  4 
miles  per  hour.  At  night  the  open  clear 
streets  allowed  him  to  run  as  fast  as  his 
truck  would,  the  trailer  was  a  hindrance 
to  the  speed,  and  he  found  very  quickly  an 
economical  hindrance  as  well.  Given  wider, 
less  congested  thoroughfares  and  he  never 
would  have  used  the  trailers. 

The  trailer,  such  as  Mr.  Pennington  de- 
scribes, is  designed  to  absorb  the  surplus 
power  the  truck  designer  provides  for  the 
heavy  road  and  the  heavy  grade.  In  brief, 
it  is  designed  to  absorb  the  factor  of  safety, 
and  this  is  poor  engineering,  as  we  all 
know.  There  is  a  legitimate  field  for  trail- 
ers, and  that  is  as  a  complement  to  the 
specially  designed  tractor,  not  for  the  motor 
truck  designed  primarily  and  finally  to 
carry  a  self-contained  load. 

John  Younger, 
Chief  Engineer  Truck  Department,  Pierce- 
Arrow  Motor  Car  Company. 

Buffalo. 

[The  foregoing  letter  was  submitted  to 
Mr.  Pennington,  who  replied  as  follows. — 
Editor.] 

Sir:  The  invitation  you  so  kindly  extend 
to  me  to  answer  in  your  columns  Mr. 
Younger's  letter  on  the  trailer  question,  I 
gladly  accept. 

I  want  to  get  on  record  with  Mr. 
Younger  as  being  emphatically  opposed  to 
the  indiscriminate  usage  of  trailers  with 
motor  trucks.  The  company  with  whose 
product  I  am  identified  has  been  so  careful 
and  conservative  in  its  trailer  promotion 
that  I  feel  sure  Mr.  Younger  would  heartily 
approve— but  he  doesn't  take  the  time  to 
investigate  what  we  really  claim  and  do 
prove. 

For  us  to  say  that  a  trailer  should  be 
used  with  every  motor  truck  would  be  ridic- 
ulous. But  for  Mr.  Younger  to  say  that  a 
trailer  can  never  be  economically  used  with 
an  ordinary  motor  truck  would  make  him 
equally  blind  to  demon.strated  facts.  Hun- 
dreds and  hundreds  of  concerns  didn't  think 
a  motor  truck  would  pay  under  any  con- 
ditions. They  were  finally  forced  to  change 
their  opinion  by  seeing  and  observing  what 
was  actually  being  accomplished  by  motor 
trucks  at  work.  Theory  would  never  con- 
vince them,  but  performance  does. 

This  is  not  the  place  for  a  sales  or  ad- 
vertising talk,  but  the  same  condition  ap- 
plies to  motor-truck  trailers.  Many,  many 
present  users  of  trailers  were  just  as 
strongly  opposed  to  them  as  Mr.  Younger 
could  be.  But  demonstration  in  their 
service  with  a  specially  designed  trailer  led 
to  the  purchase  of  one.  And  the  con- 
tinuous economy  of  these  initial  installa- 
tions has  brought  re-orders  as  well  as  new 
orders  from  others  who  have  watched  and 
learned,  until  the  motor  truck  trailer  has 
become  an  established  factor  in  the  motor- 
truck transportation  field. 

Thirty-nine  different  makes  of  trucks 
are  operating  successfully  with  trailers. 
When  the  modern,  specially  designed  motor- 
truck trailer  was  put  on  the  market,  none 
of  the  truck  engineers  knew  what  their 
trucks  could  economically  do  with  trailers. 
So  a  great  many  of  them  opposed  it  as 
rabidly  as   Mr.   Younger  now   does.     But 


that  condition  has  changed  and  Mr.  Younger 
is  pretty  nearly  alone  in  saying  that  the 
trailer  is  never  an  economical  proposition. 
The  rest  of  the  industry  agrees  that  it  is 
economical  under  proper  conditions.  That 
is  all  we  want  said,  because  we  know  that 
with  that  proviso  there  is  still  a  tremen- 
dous field  for  real  motor-truck  trailers. 

Taking  up  Mr.  Younger's  objections, 
point  by  point,  he  says  that  my  article 
proves  the  feasibility  of  using  trailers  but 
does  not  prove  their  economy.  I  have  at 
hand  plenty  of  concrete  instances  proving 
the  economy  of  trailers,  but  as  these  all 
relate  to  a  particular  make  of  trailer  I  do 
not  feel  at  liberty  to  get  specific  in  the 
editorial  columns  of  Engineering  Record.. 

Mr.  Younger  next  states  that  the  tables 
and  charts  appearing  in  the  article  were 
not  new.  Possibly  not,  but  as  far  as  the 
writer  knew,  however,  no  similar  matter 
had  been  published  before  except  such  data 
as  the  S.  A.  E.  road-resistance  tables.  But, 
whether  new  or  not,  the  one  thing  we  are 
interested  in  knowing  is  that  these  tables 
and  charts  are  correct  and  may  be  relied 
on.  The  S.  A.  E.  tables  were,  it  is  re- 
ported, obtained  from  tests  made  with 
steel-tired  vehicles.  The  writer  therefore 
made  further  tests  to  obtain  the  correct 
figures  for  rubber-tired  trailers. 

Mr.  Younger  asks  why  the  truck  manu- 
facturers are  not  building  trailers.  If  he 
will  explain  why  these  same  truck  manu- 
facturers do  not  even  build  the  frames, 
radiators,  tires,  worm  gears  and  the  other 
parts  of  their  own  machines,  I  may  find 
the  answer. 

Again,  he  is  very  much  mistaken  in 
thinking  that  a  real  motor-truck  trailer  is 
so  simple  a  manufacturing  proposition. 
Possibly  the  reason  he  is  so  skeptical  about 
trailer  usage  is  because  he  has  confined  his 
investigations  to  makeshift  trailers. 

As  Mr.  Younger  states,  four-wheeled 
trailers  are  being  used  abroad  in  war 
service  in  spite  of  the  fact  that  in  such 
service  economy  is  no  consideration.  There, 
where  a  truck  may  at  any  time  be  com- 
pelled to  make  a  detour  through  the  fields 
and  where  conditions  are,  therefore,  the 
least  favorable  to  the  use  of  trailers,  it  is 
significant  that  hundreds  of  trailers  are, 
nevertheless,  used. 

Mr.  Younger  mentions  an  instance  in 
Pittsburgh  where  a  contractor  found  trail- 
ers paid  him  "slightly"  during  the  day  but 
caused  him  to  lose  heavily  during  the  night. 
I  can  do  better  than  Mr.  Younger;  I  can 
mention  cases  where  trailers  will  not  pay 
at  all,  and  I  can  mention  many  other  cases 
where  motor  trucks  will  not  pay  at  all.  As 
long,  however,  as  there  are  plenty  of  places 
where  trucks  will  pay  and  plenty  of  places 
where  trailers  will  pay,  we  need  not  worry 
about  the  unfavorable  cases. 

But  let  us  consider  this  particularly  un- 
favorable trailer  installation  of  the  Pitts- 
burgh contractor.  How  "slightly"  the 
trailer  paid  may  be  judged  from  the  fact 
that  Mr.  Younger's  firm  used  a  full  page 
at  one  time  to  make  public  the  economy  of 
this  very  installation.  As  for  the  trailers 
causing  a  loss  at  night,  that  would  be  im- 
possible, for  at  the  very  worst  the  con- 
tractor would  simply  not  use  them  at 
night,  allowing  them  to  pay  for  themselves 
during  the  day.  It  is  not  necessary  that  a 
trailer  should  be  kept  constantly 'in  use  in 
order  to  pay  for  itself.  Unlike  the  truck 
alone,  the  trailer  will  prosper  on  a  half 
day's  work. 

That  the  trailers  did  not  make  this  par- 


ticular contractor  any  money  during  the 
night  we  must,  of  course,  accept  as  a  fact. 
Mr.  Younger  says  the  trailers  held  down 
the  truck  speed  too  much.  Now  we  know 
from  experience  that  5-ton  trucks  of  other 
makes  will  readily  handle  their  own  load 
and  an  equally  loaded  trailer  over  city 
streets  at  9  or  10  miles  an  hour  without 
undue  effort,  and  we  do  not  question  that 
the  trucks  manufactured  by  Mr.  Younger's 
firm  would  do  at  least  as  well.  If  this  con- 
tractor, therefore,  chose  to  operate  at 
greater  speeds  than  these  his  apparently 
increased  economy  must  have  been  largely 
eaten  up  by  increased  depreciation,  for 
high  speed  will  knock  a  truck  to  pieces, 
while  pulling  a  trailer  will  not. 

Mr.  Younger  winds  up  by  saying  that  it 
is  poor  engineering  to  absorb  the  factor  of 
safety  built  into  a  truck.  Unquestionably 
this  is  true.  But  it  is  likewise  true  that 
every  piece  of  machinery  operates  most 
economically  at  or  near  the  capacity  for 
which  it  is  designed.  High-grade  trucks 
such  as  Mr.  Younger  designs  are  built  with 
ample  power  to  take  them  up  the  steepest 
grades  and  over  the  worst  roads  ordinarily 
encountered.  A  truck,  therefore,  which  is 
used  only  over  improved  roads,  with  mod- 
erate grades,  is  utilizing  but  a  part  of  its 
power.  The  unused  surplus,  unless  also 
utilized,  represents  waste. 

The  trailer  is  intended  to  be  used  with  a 
motor  truck  when  the  conditions  of  road 
and  grade  are  favorable,  not  otherwise. 
The  trailer  is  to  be  used  in  those  cases 
where  the  surplus  power  of  the  truck 
would  not  otherwise  be  utilized.  As  it 
takes  five  times  the  tractive  force  to  propel 
a  truck  on  poor  macadam  that  it  does  on 
good  asphalt,  and  ten  times  the  same  trac- 
tive force  in  the  case  of  a  sandy  road,  it  is 
evident  that  a  truck  designed  to  operate 
satisfactorily  on  the  sandy  road  will  have 
an  immense  excess  of  tractive  capacity 
when  used  only  on  asphalt,  and  will  still 
have  an  excess  when  used  even  on  poor 
macadam.  To  utilize  in  part  this  excess 
tractive  capacity  means  increased  efficiency. 
To  do  so  by  putting  a  larger  load  on  the 
truck  is  to  absorb  the  factor  of  safety  of 
that  truck.  To  put  this  extra  load  on  a 
trailer  behind,  however,  which  will  carry 
its  own  load,  is  an  entirely  different  matter, 
and  does  not  involve  excessive  strains  on 
the  truck. 

G.  R.  Pennington  &  Company, 

Troy,  Ohio.  By  G.  R.  Pennington. 


How  Can  Brick  Aqueduct  Best  Be 
Cleaned? 

Sir:  We  are  seeking  information  con- 
cerning some  system  for  cleaning  the  inside 
of  a  brick  water-supply  conduit  about  5  ft. 
6  in.  by  6  ft.  in  cross-section  and  4^  ■>  miles 
long.  The  substance  to  be  removed  consists 
of  silt  mixed  with  slimy  vegetable  matter, 
which  is  easly  removed  by  a  brush. 

If  possible,  we  would  like  to  obtain  some 
apparatus  whereby  a  set  of  revolving 
brushes  mounted  on  a  small  self-propelled 
car  can  be  run  through  the  conduit,  and  thus 
do  away  with  the  use  of  the  large  crew  of 
men  necessary  for  hand  cleaning.  If  you 
know  of  any  place  where  such  a  scheme  has 
been  applied  we  would  appreciate  it  if  you 
would  either  let  us  know  the  name  and  ad- 
dress of  the  organization  or  refer  this  iiv 
quiry  to  them.  RoscoE  L.  Smith, 

Principal   Assistant    Engineer,   Bureau   of 
Water. 

St.  Paul,  Minn. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic~ 
ited,  and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  avA  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Swinging  Leads  on  Derrick  Boat 
Rigged  for  Rapid  Driving 

By  GEORGE  W.  McALPIN 

Junior  Engineer,  Ohio  River  Dam  35, 

New  Ricltmond,  Ohio 

AS  MANY  as  52  piles  with  an  average 
penetration  of  18  ft.  have  been  driven 
by  the  rig  shown  in  the  photograph,  the  fea- 
ture of  which  is  the  runway  sliding  on  a 


ute  was  used  in  them.  A  row  of  piling  was 
placed  directly  across  the  foundation,  start- 
ing from  the  crib.  A  6  x  8-in.  cap,  30  ft. 
long,  was  then  placed  across  the  top  of  these 
piles  and  drifted  to  two  of  them.  As  the 
piles  could  be  driven  accurately  to  grade, 
the  cap  rested  evenly  on  all.  A  10  x  12-in. 
timber,  32  ft.  long,  was  suspended  from  the 
timber  heads  on  the  forward  deck  of  the 
derrick  boat,  over  the  front  of  the  boat.  The 
top  of  this  timber  was  at  the  same  elevation 
as  the  cap.  The  30-ft.  runway  was  made 
of  two  10  X  12-in.  timbers  held  15  in.  apart 
by  cleats.  The  leads,  swung  from  the  end 
of  the  boom,  were  set  on  the  runway  over 
the  place  for  the  first  pile  and  steadied  by 
three  guys,  each  tightened  by  a  set  of  falls. 


FIFTY-TWO  PILES  WERE  DRIVEN  IN  8   HOURS  WITH   SWINGING  LEADS  RIGGED  ON  RUNWAY 


capped  row  of  piles  previously  driven  and 
on  a  timber  suspended  in  front  of  the  der- 
rick boat,  on  which  the  swinging  leads  stood 
during  driving,  secured  from  slipping  by 
steel  points  at  the  lower  ends  of  the  leads. 

This  rig  was  used  in  driving  the  founda- 
tion for  the  navigable  pass  at  dam  35  on  the 
Ohio  River,  the  concrete  section  of  which  is 
protected  on  the  downstream  side  by  a  long 
line  of  timber  cribs  filled  with  stone  and  on 
the  upstream  side  by  a  row  of  sheet  piling. 
The  cribs  were  sunk  first,  the  excavation  for 
them  naturally  taking  in  enough  dirt  from 
the  site  of  the  pile  and  concrete  section  of 
the  foundation  to  allow  floating  a  derrick 
boat  along  the  upstream  side  of  the  cribs 
after  the  cofferdam  had  been  closed  and 
pumped  down  below  the  cut-off  elevation  of 
the  piles. 

Thf  concrete  foundation  for  the  pass  is 
35  ft.  wide.  The  swinging  leads  were  44  ft. 
long,  and  a  Vulcan  No.  2  steam  hammer 
operated  at  a  speed  of  70  blows  to  the  min- 


The  piling  was  brought  alongside  the  boat 
rafted,  one  man  attending  to  this  and  seeing 
that  piles  were  always  ready  when  needed. 
While  one  was  being  driven  the  pile  line  was 
made  fast  to  another  so  that  no  time  would 
be  lost.  As  each  pile  was  driven  the  leads 
were  lifted  just  enough  to  clear  and  quickly 
set  in  position  for  a  new  pile.  When  a  row 
the  length  of  the  runways  had  been  finished, 
the  runways  were  slid  sidewise  on  the  cap 
and  the  timber  in  front  of  the  derrick  boat 
slid  to  position  for  the  next  row.  This  was 
continued  until  seven  rows  of  piling  across 
the  foundation  had  been  driven,  when  it 
was  necessary  to  move  the  derrick  boat  back 
again.  Thirty-five  piles  could  be  driven  in 
this  way  from  one  position  of  the  derrick 
boat. 

Each  driving  crew  consisted  of  a  foreman 
and  five  men.  The  foreman  and  one  man 
set  the  piles  and  leads,  one  man  brought  pil- 
ing as  needed  and  the  other  three  men  at- 
tended to  the  guys,  steam  line  and  hammer. 


An  engineer  and  fireman  operated  the  der- 
rick boat,  which  supplied  steam  for  the 
hammer  as  well  as  water  pressure  for  a  jet. 
The  2-in.  jet,  however,  was  not  used  much 
in  driving,  but  was  handy  when  it  became 
necessary  to  pull  a  damaged  pile  or  work  a 
pile  back  into  line.  A  lighting  plant  was 
installed  on  the  derrick  boat,  and  three 
shifts  were  worked. 

The  piling  had  an  average  penetration  of 
26  ft.,  and  an  average  of  24  were  driven  to 
each  8-hour  shift.  The  work  is  being  done 
for  the  United  States  Government  by  the 
National  Contract  Company.  L.  H.  Prell, 
assistant  engineer,  is  in  charge  for  the  gov- 
ernment. 


Tension  in  Cableway  Easily  Found 

THE  PROPER  size  of  track  rope  for  a 
given  cableway  is  that  which  will  have 
a  factor  of  safety  of  four  when  the  maxi- 
mum load  to  be  handled  produces  a  deflec- 
tion at  the  center  equal  to  one-twentieth  the 
span,  according  to  engineers  of  the  manu- 
facturers of  Hercules  wire  rope.  The  de- 
flection is  measured  below  a  straight  line 
between  the  points  where  the  track  cable 
passes  over  the  towers.  One  anchorage 
should  be  arranged  with  a  set  of  falls,  so 
that  the  track  cable  can  be  let  out  or  taken 
up  with  seasonal  temperature  variations  to 
maintain  this  deflection  and  tension. 

An  approximate  rule,  which  gives  close  re- 
sults for  loads  in  the  center  with  the  deflec- 
tion equal  to  one-twentieth  of  the  span, 
gives  the  tension  in  the  track  rope  as  five 
times  the  load  plus  two  and  one-half  times 
the  weight  of  the  suspended  rope. 


Accounting  for  the  Contractor : 
The  Balance  Sheet 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Co., 

Scranton,  Pa. 

NOTHING  SERVES  so  quickly  to  show 
the  changing  conditions  in  an  enter- 
prise as  a  monthly  balance  sheet.  From  it 
may  be  seen  at  a  glance,  provided  the  books 
are  properly  kept  and  the  balance  sheet 
compiled  with  due  regard  to  a  proper  classi- 
fication of  accounts,  just  what  the  firm  has, 
what  is  due  it,  what  it  owes,  and  whether  a 
healthy  improvement  is  taking  place  from 
month  to  month  in  the  ratio  of  its  assets  to 
its  liabilities. 

The  first  step  is  to  make  a  trial  balance. 
Assuming  that  the  books  have  been  kept 
somewhat  as  outlined  in  the  preceding  arti- 
cles of  this  series,  the  trial  balance  would 
have  the  form  shown  herewith.  The  con- 
venient alphabetical  arrangement  is  facili- 
tated by  the  use  of  a  loose-leaf  or  card 
ledger.  After  a  correct  trial  balance  has 
been  taken,  a  balance  sheet  in  the  form  il- 
lustrated, which  shows  the  exact  condition 
of  the  business,  is  easily  prepared. 

How  TO  Trace  Two  Kinds  of  Errors 

If  the  totals  of  the  two  columns  on  the 
trial  balance  sheet  agree  it  is  fair  to  assume 
that  the  ledger  is  correct.     Suppose,  how- 
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Arnold  Brown  &  Co.,  Trial 

Balance.  Mar. 

1.  1916 

Dr. 

Cr. 

Anderson  &  Co. 

150.50 

Barrett  &  Carter 

200.00 

Arnold  Brown  (investment) 

5000.00 

Bridge  No.  4 

150.00 

••     '•  Reserve 

121.00 

Calvin  &  Co. 

109.50 

Cash   (in  bank) 

8400.50 

••       (petty) 

7.50 

Corfu 

4019.20 

Reserve 

340.14 

Davis  Mfg.  Co. 

141.50 

Chas.   Dunn    (investment) 

1000.00 

Edward  Francis     ** 

1000.00 

E.  F.  Fraser 

8.00 

G.  H.  IngersoU 

20.00 

Jon?s,  Kipp  &  Lane 

14.05 

Leeds 

2051.00 

Leeds  Reserve 

201.66 

North  Hill  Arch 

410.20 

Reserve 

150.00 

Plant 

SOOO.OO 

Reserve  for  Depreciation 

SOO.OO 

R.  Sanders.  Agent 

25.00 

Surplus 

4566.00 

State  Road 

560.00 

Reserve 

250.20 

Unclaimed  Wages 

250.45 

Thos.  White,  Agent 

30.00 

1898S.20 

1898S.20 

1450-Ton  Apartment  House  Moved 
80  Feet  on  High  Cribbing 

A  brick  apartment  weighing  1450  tons 
has  been  moved  two  lots  downhill  from  950 
Anderson  Avenue,  New  York  City,  and  low- 
ered 12  ft.  to  a  new  foundation,  rather  than 
underpinning  it  in  constructing  the  west 
portal  of  the  tunnel  section  of  the  Eighth 
Avenue-162d  Street  connection  of  the  In- 
terborough  Rapid  Transit  extensions,  the 
portal  being  directly  in  the  rear  of  the  old 
location  of  the  building.  A  new  two-story 
store  building  and  station  will  be  con- 
structed on  the  site  after  the  tunnel  is 
completed. 

As  the  five-story  apartment,  88  ft.  deep 
with  a  front  of  40  V2  ft.,  is  entirely  of  brick 
and  wood,  with  no  steel  frame,  it  was 
needled  on  each  side  of  each  vertical  row  of 
door  and  window  openings.   Under  the  side 


Arnold  Brown  &  Co.,  Balance  Sheet.  Mar.  1,  1916 


Cash; 
In  bank 
Petty  cash 


Resources 


$8400.50 
7.50 


Reserves  (Retained  percentages)  : 

Bridge  No.   4  121.00 

Corfu  340.14 

Leeds  201.66 

North  Hill  Arch  150.00 

State  Road  250.20 


Plant    (Equipment) 
Accounts  Receivable ; 
Anderson  &  Co. 
Barrett  &  Carter 
Davis  Mfg.  Co. 

Agents'  Balances : 
R.  Sanders 
Thomas  White 


150.50 
200.00 
141.50 


25.00 
30.00 


$8408.00 


1063.00 
8000.00 


492.00 


55.00 


18018.00 


Liabilities 
Investment : 

Arnold  Brown  $5000.00 

Chas.  Dunn   (Spcl.  partner)  1000.00 

Edwd.  Francis  "  "  1000.00 


Reserve  for  Depreciation 
Unclaimed  Wages 
Accounts  Payable : 

Calvin  &  Co. 

E.   F    Fraser 

G.  H.  IngersoU 

Jones,  Kipp  &  Lane 


109.50 

8.00 

20.00 

14.05 


$7000.00 


800.00 
250.45 


151.55 


Leeds 
Corfu 

Bridge   No.    4 
North  Hill  Arch 
State  Road 


Loss  &  Gain 
Loss 


410.20 
560.00 


Gain 

2051.00 

4019.20 

150.00 


970.20 


6220.20 
970.20 


Undivided  profits,  net. 
Surplus    (from   1915) 


5250.00 
4566.00 


18018.00 


ever,  that  in  the  balance  sheet  shown  a  mis- 
take had  occurred  in  entering  the  balance 
of  Jones,  Kipp  &  Lane  by  transposing  the 
figures  to  read  $41.05.  The  total  in  the 
credit  column  of  the  trial  balance  would 
then  have  exceeded  the  total  of  the  debit 
column  by  $27,  the  sum  of  whose  digits  is 
nine.  Whenever  the  totals  in  the  two  col- 
umns differ,  if  the  sum  of  the  digits  in  the 
amount  representing  the  differences  is  nine, 
or  a  number  divisible  by  nine,  it  is  a  reason- 
ably certain  indication  that  there  has  been 
a  transposition  of  figures  either  in  the  trial 
balance  or  in  the  ledger  entries. 

Another  test  often  used  by  bookkeepsrs 
when  the  trial  balance  sheet  fails  to  check  is 
to  divide  the  difference  between  the  debit 
and  credit  columns  by  two.  If  the  differ- 
ence is  so  divisible,  it  indicates  that  a  mis- 
take has  probably  been  made  by  entering 
an  account  on  the  wrong  side  either  of  the 
trial  balance  or  of  the  ledger. 


walls  two  sets  of  beams,  the  lower  parallel 
to  and  the  upper  through  the  walls,  were 
placed.  On  top  of  the  upper  row  was  set 
a  third  row  carrying  the  front  and  back 
walls.  A  center  wall  was  carried  by  the 
second  row  of  beams.  The  top  beams  were 
grouted  to  a  bearing  all  around  and  the 
building  raised  with  shoring  jacks  spaced 
5  ft.  apart  till  the  steel-shod  roller  bearings, 
21/4-in.  cast-iron  rollers  and  rail  tracks 
could  be  set.  The  building  was  then  lowered 
and  the  basement  walls  torn  down. 

This  part  of  the  work  was  finished  be- 
tween April  19  and  June  1,  on  which  date 
the  building  was  shoved  12  ft.  south,  side- 
wise,  by  seven  shoring  jacks  braced  against 
the  apartment  adjoining  on  the  north.  As 
the  new  site  is  downhill  from  the  old,  heavy 
cribbing  had  to  be  built  for  the  tracks. 
This  could  not  all  be  done  in  advance  with- 
out interfering  with  the  work  of  building 
the  new  foundations.     The  move  was  com- 


DETAIL  OF  ROLLER  NEST  AFTER  10  !•  EET  OF  TRAVEL 

pleted  on  June  26,  having  been  delayed  by 
bad  weather  and  the  building  is  now  being 
lowered  to  place. 

This  section  of  the  Eighth  Avenue-162d 
Street  connection  is  being  constructed  by 
the  Battery  Engineering  Corporation  under 


THIS    BUILDING    WAS    MOVED    80    FEEH' 

the  direction  of  the  Interborough  Rapid 
Transit  Company,  of  which  George  H. 
Pegram  is  chief  engineer,  F.  W.  Gardner 
principal  assistant  engineer  and  0.  C.  Whit- 
man resident  engineer.  Tlie  apartment  is 
being  moved  under  a  separate  contract  with 
Charles  Money.  The  moving  operations 
were  sublet  to  the  Rudd-Nilson  Company. 


NEEDLING   AND   RAILS   ON    SOUTH    SIDE  OF   BUILDING  AT   LEFT — RIGHT,    MOVE   BEING   MADE   ON   TALL  CRIBBING,   NEW  FOUNDATION    IN   FOREGROUND 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Civil  Engineers  Meet  in 
Pittsburgh  This  Week 

Annual  Convention,  as  Usual,  Is  Almost   Ex- 
clusively    a     Social     Affair — Committee 
Activities  Discussed — Attendance  600 

A  program  of  varied  interest  marked  the 
convention  of  the  American  Society  of  Civil 
Engineers  at  Pittsburgh  this  week.  Accord- 
ing to  custom,  there  were  but  two  business 
sessions,  at  one  of  which  Clemens  Herschel, 
who  succeeded  to  the  presidency  on  the  death 
of  Dr.  Corthell,  delivered  the  presidential  ad- 
dress. Extracts  from  the  address,  the  chief 
theme  of  which  was  the  advisability  of  carry- 
ing on  the  planning,  construction  and  admin- 
istration of  public  works  by  public-works  de- 
partments managed  by  engineers,  will  be 
found  elsewhere  in  this  issue.  The  social  ac- 
tivities included  an  inspection  tour  by  boat 
of  government  locks  and  dams;  alternative 
inspection  trips,  according  to  the  tastes  and 
interests  of  the  delegates,  to  thirteen  different 
industrial  plants;  a  cross-country  automobile 
tour;  a  dinner  and  a  ball. 

Business  Meetings 

The  first  of  the  business  meetings  was  given 
over  to  addresses  of  welcome,  an  address  by 
John  A.  Brashear,  past-president  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  and  the 
presidential  address.  Dr.  Brashear,  intro- 
duced as  the  foremost  citizen  of  Pennsylvania, 
a  distinction  conferred  on  him  by  vote  of  rep- 
resentatives of  the  state  last  year,  spoke  in  his 
usual  happy  way  on  the  relation  of  science 
and  engineering.  With  anecdote  and  rem- 
iniscence he  illustrated  his  contention  that  pure 
science  and  applied  science  must  ever  go  hand 
in  hand.  The  line  of  demarcation  between 
them,  if  ever  there  was  one,  has  disappeared. 
He  suggested  closer  relations  between  the  en- 
gineering societies  and  those  devoted  to  pure 
science. 

At  the  second  business  meeting,  on  Tues- 
day afternoon,  the  vote  on  the  proposal  to 
move  the  headquarters  of  the  society  to  the 
Engineering  Societies  Building  was  announced. 
It  is  given  elsewhere  in  these  columns. 

J.  Vipond  Davies,  director  of  the  society 
and  chairman  of  the  board's  committee  on  spe- 
cial committees,  laid  before  the  meeting  the 
difficulties  which  the  board  of  direction  was 
having  in  securing  from  the  special  commit- 
tees reports  as  to  what  they  were  doing.  He 
cited  as  particularly  flagrant  the  failure  of 
the  committee  on  concrete  and  reinforced  con- 
crete even  to  acknowledge  the  receipt  of  let- 
ters, much  less  to  give  the  information  re- 
quested. He,  therefore,  moved  that  this  com- 
mittee be  discharged.  An  extended  discussion 
on  the  work  of  the  committee  ensued.  Prof. 
A.  N.  Talbot  detailed  what  the  committee  has 
been  doing  since  last  October,  and  Mr.  Davies 
replied  that  if  this  information  had  been  forth- 
coming from  the  chairman  or  the  secretary 
of  the  committee  there  would  have  been  no 
reason  for  his  motion.  Various  substitute  mo- 
tions and  amendments  were  proposed,  but 
eventually  the  entire  matter  was  laid  on  the 
table. 

The  matter  of  time  and  place  of  the  next 
convention  was  referred  to  the  board  of  direc- 
tion with  power  to  act.  The  secretary  ex- 
plained that  a  committee  of  the  board  is  now 
working  on  a  plan  to  route  the  convention  to 
each  of  the  thirteen  districts,  so  that  this 
matter  would  then  be  settled  for  years  in  ad- 
vance. 

Resolutions,  striking  for  their  sincerity 
and  depth  of  feeling,  were  adopted  on  the 
death  of  Dr.  Corthell.     Past-presidents  Swain, 


McDonald   and   Ockerson   composed  the   reso- 
lutions committee. 

Alfred  Noble  Memorial 

Onward  Bates,  past-president  and  chair- 
man of  the  committee  on  the  Noble  memorial, 
reported  that  Congress  had  granted  a  site 
for  the  monument,  which  is  to  be  symbolic 
in  character,  on  New  York  Avenue,  in  Wash- 
ington, D.  C,  opposite  the  new  Interior  De- 
partment Building  now  under  construction. 
The  sculptor  commissioned  to  prepare  pre- 
liminary designs  was  to  report  to  the  com- 
mittee at  Pittsburgh  this  week.  As  soon  as 
consistent  with  the  character  of  such  an  as- 
signment the  committee  expects  to  report  a 
design  to  the  profession  and  open  subscrip. 
tion  books. 

About  six  hundred  members  and  guests  had 
registered  at  the  close  of  the  first  day  of  the 
convention. 


Civil  Engineers  Vote  to  Move 
Society's  Headquarters 

Result  of  Letter  Ballot  of  Membership  Shows 

Overwhelming    Majority    in    Favor    of 

Removal  to  Thirty-ninth  Street 

The  American  Society  of  Civil  Engineers 
will  move  its  headquarters  from  its  present 
building  on  Fifty-seventh  Street,  New  York 
City,  to  the  Engineering  Societies  Building. 
That  is  the  result  of  the  ballot  of  the  member- 
ship which  closed  June  15  and  was  announced 
at  the  Pittsburgh  convention  of  the  society  on 
Tuesday  of  this  week.  The  vote  was  6  to  1 
in  favor  of  the  removal  of  headquarters.  In 
all  2963  ballots  were  counted.  Of  these  2500 
voted  favorably  on  the  question  whether  the 
society  should  move  and  390  in  the  negative. 

The  ballot  not  only  asked  for  a  vote  on  this 
question,  but  also  on  the  detail  plan  favored. 
Plan  A  calls  for  the  addition  of  two  and  a  half 
stories  to  the  present  building  of  the  Engi- 
neering Societies,  the  American  Society  of 
Civil  Engineers  to  pay  for  the  addition  up  to 
a  cost  of  $250,000;  1096  ballots  favored  this 
plan  and  248  were  opposed.  Plan  B  provided 
for  keeping  the  Engineering  Societies  Build- 
ing as  it  is  to-day,  the  civil  engineers  paying 
into  the  treasury  of  the  United  Engineering 
Society  the  sum  of  $240,000;  194  members 
favored  this  plan  and  695  were  against  it. 
The  votes  on  plans  A  and  B,  therefore,  rein- 
force each  other. 

On  the  final  question,  whether  the  matter 
should  be  left  to  the  board  of  direction,  the 
vote   was   1795   affirmative   and   524   negative. 


Reorganization  Plan  of  Western 
Pacific  Is  Approved 

In  a  lengthy  decision  handed  dovm  June  23 
the  Railroad  Commission  of  California  ap- 
proved the  reorganization  plan  of  the  Western 
Pacific  Railway  which  provides  for  the  sale  of 
all  its  property  to  the  new  Western  Pacific 
Railroad  Company,  the  issue  of  $75,000,000  of 
stock  and  $20,000,000  of  bonds  by  the  latter 
corporation,  and  the  mortgaging  of  the  prop- 
erty to  secure  an  authorized  bond  issue  of 
$50,000,000.  The  order  hinges  upon  the  West- 
ern Pacific  Railroad  Company's  being  the  suc- 
cessful bidder  for  the  property  of  the  Western 
Pacific  Railway  Company  in  the  foreclosure 
proceedings  and  sale.  The  decision  commends 
the  plan  as  one  having  a  fair  chance  to  suc- 
ceed. The  articles  of  incorporation  of  the  new 
company  confer  power  specifically  to  purchase 
or  build  about  350  miles  of  branch  lines. 


Clemens  Herschel  Presides  at 
Civil  Engineers'  Meeting 

A  Short  Biography  of  the  Eminent  Hydraulic 
Engineer  Who  Succeeded  to  the  Presi- 
dency on  the  Death  of  Dr.  Corthell 

Clemens  Herschel,  who  succeeded  Dr.  E.  L. 
Corthell  as  president  of  the  American  Society 
of  Civil  Engineers  and  presided  at  this  week's 
annual  convention  of  that  association  in  Pitts- 
burgh, is  best  known  for  his  work  in  the  field 
of  hydraulics.  His  experiments  in  1887  led 
to  the  invention  of  the  Venturi  meter  and  the 
derivation  of  the  well-known  formulse  for  cal- 
culating the  flow  through  large  pipes. 

The  principle  upon  which  the  Venturi 
meter  is  founded  was  first  announced  in  1797 


Presiding  Officer  at  Civil  Engineers' 
Convention 


CLEMENS    HERSCHEL 


in  the  published  researches  of  J.  B.  Venturi, 
an  Italian  philosopher.  He  had  observed  that 
fluids  discharging  through  an  expanding  noz- 
zle exert  a  sucking  action  at  the  smaller  diam- 
eter which  diminishes  as  the  diameter  increases 
toward  the  outlet.  It  is  apparent  that  he  con- 
sidered this  phenomenon  scientifically  inter- 
esting but  without  practical  value.  Follow- 
ing Venturi,  other  engfineers  made  occasional 
use  of  the  peculiar  property  for  various  pur- 
poses. 

In  1887  Clemens  Herschel  conducted  a  series 
of  the  tests  was  to  determine  whether  a  def- 
sizes  of  tubes  composed  of  two  conical  por- 
tions joined  at  their  small  ends,  thus  forming 
a  contraction  near  the  middle.  The  purpose 
of  the  tests  was  to  determine  whether  a  def- 
inite relation  existed  between  the  difference 
in  pressure  at  the  inlet  and  contracted  section 
and  the  rate  of  flow.  Such  remarkably  uni- 
form results  were  obtained  that  he  patented 
the  device,  giving  it  the  name  of  Venturi 
meter. 

Mr.  Herschel  was  awarded  the  Elliott  Cres- 
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son  Kold  mpdnl  by  th«  Franklin  Inatituta  for 
hiik  invention,  m  dMorib«d  In  th«  Ftbniiiry, 
18UU,  imuc  of  th«  proc««dings  of  that  soci«ly. 
H«  waa  also  prwMnted  with  tha  Rowland  priia 
by  the  American  Society  of  Civil  Enarinoera. 

Mr.  ilerachel  waa  born  in  Onvenport,  Iowa, 
in  IMi.  Aftair  irraduatinK  from  Harvard 
Univeraity  in  1860  he  apont  thraa  yeara  atudy- 
injt  in  France  and  Germany,  beinfr  frruduated 
fron\  the  (."urlsruho  Polytoohnio  School  in 
IS(>;<.  Upon  hi»  return  to  Roxton  in  lS(i4  he 
took  up  the  practice  of  consullini?  enifinet>rintr, 
devotinK  moat  of  hia  time  to  hridjrc  worlt.  In 
1872  he  waa  appointed  superintendent  of 
atr««ta  of  Weat  Roxbury,  Maaa. 

In  1879  he  entered  the  field  of  hydraulic  en- 
KinaeriniCt  in  which  he  waa  deatinud  to  win 
world-wide  recoKnition.  Aa  hydraulic  engineer 
for  the  Holyoke  (Maaa.)  Water  Power  Com- 
pany ha  practically  rebuilt  the  dam  ucroaa  the 
Connecticut  RiN-er  at  that  point  and  conducted 
n\i>ny  hydrnulic  cxv>eriment.s  on  a  large  acale, 
which  resulted  in  the  developntent  of  the  Ven- 
turi  meter  ua  Just  outlined. 

He  became  enitincer  and  auporintendent  for 
the  Kast  Jer.sey  Water  Company  in  18S1»  and 
undertook  the  construction  of  the  works  for 
that  company.  In  two  and  ono-hnlf  years  he 
had  ctimpletod  the  80.000,000-gal.-a-day  plant 
which  supplies  water  to  a  irroup  of  New  .Jer- 
sey's cities  and  towns.  He  left  the  Kast 
Jer.sey  Water  Conipany  in  1!>00. 

Mr.  Harachel  waa  one  of  the  three  railroad 
commiaaionera  of  Maaaachuaetta  from  1881  to 
1883.  Since  1884  he  has  been  conaulting  enRi- 
naer  on  many  of  the  largest  powor  develop- 
ments at  Niagara  Falls.  Since  its  inception  he 
has  been  hydraulic  engineer  for  the  Cataract 
Conatruction  Company,  whose  works  at 
Niagara  Falls  utilise  about  tOO.OOO  hp.  He 
haa  alao  actc<l  as  consulting  engineer  for  the 
Niagara  Falls  Power  Company  and  the 
Canadian  Niagara  Falls  Power  Company. 

.\uthor  of  Several  Booka 
Aside  from  his  experimenuil  hydrnulic  in- 
vaatigations  Clemens  Herschcl  has  contributed 
to  technical  litaratura.  His  volume  on  "Con- 
tinuous Revolving  Draw  Bridges"  was  pub- 
lished in  1876.  Hia  most  noteworthy  work  is 
"The  Two  Booka  on  the  Water  Supply  of  the 
City  of  Rome,  of  Sextus  Julius  Krontinus," 
which  contains  the  only  photographic  repro- 
duction of  the  sole  manuscript  of  Frontinus' 
"IV  Aquia"  and  the  flrst  translation  into 
English  av«r  made.  It  ia  aaid  that  this  quarto 
book  repraaanta  twenty  yeara'  collection  of 
aatarial  for  its  publication. 

Tha  flnaaass  of  character  and  breadth  of 
view  of  Mr.  Haraehd  are  exemplified  by  the 
aalf-aflkcwMnt  with  which  he  coupled  his  own 
invaBttoa— tha  Venturi  meter — with  the  nanie 
of  that  lone-forgotten  engineer  who.  but  for 
^is  g«iaroas  act,  would  have  remained  in  ob- 
Uvion. 

Mr.  Herachel  is  past-president  of  the  Boston 
Society  of  Civil  Engineers  and  a  meml>er  of 
the  Institution  of  Civil  Engineers  of  Great 
Britain,  in  addition  to  holding  a  membership 
in  many  social  organisations. 


A.  A.  Stevenson  President 
of  Testing  Society 

Haa  IU>en  Connected  with  Standard  Steel  Works 

Company  Since  1888 — Prominent  in  Steel 

Ruaineaa  and  Sodety'a  Activities 

Archibald  Alston  Stevenson,  vice-president 
of  the  Standard  Steel  Works  Company  since 
1908,  waa  elected  president  of  the  American 
Society  for  Testing  Materials  at  the  June  27 
meeting  at  Atlantic  City.  He  aucceeds  A.  W. 
Gibba.  Mr,  Stevenson  is  the  first  president 
of  the  society  .selected  from  the  producing 
intereata. 

Mr.  Stevenaon  waa  born  in  Allegheny  City, 
Pa.,  in  1862.     He  was  graduated   from  high 


Engineers  Want  Unused  Water 
Powers  Developed 

A  latter  dated  June  28  fron>  the  Joint  Con- 
faranca  Committee  of  National  Engineering 
Soeiatias,  repraaanting  about  30,000  engineers, 
to  tha  Proaidtnt  of  the  United  SUtes  reads 
as  follows: 

"The  Joint  Confaranca  Committee  of 
National  Engiaaaring  Sociattaa  believes  that 
tha  doral^nMnt  of  the  country's  undeveloped 
watw  pow«r  will  increase  national  prosperity; 
that  pitvata  enterprise  should  be  encouraged 
and  •tlDralatad  to  expedite  such  development; 
that  OHMcaosary  legal  burdens  should  be  re- 
OMvad  and  existing  doubts  as  to  the  safety 
of  Invastmant  eliminated.  It  commends  to  the 
aupport  of  anginears  all  efforts  to  secure  the 
fttUaat  pfBbUcity  as  to  the  underlying  facts 
regarding  this  subject." 


First  President  of  American  Society 

for  Teatinjf  Materials  to  Be  Selected 

from  Producing  Interests 


ARCHIBALD    ALSTON    STEVENSON 


school  at  Rook  Island,  III.,  in  1878,  after  which 
he  spent  a  year  as  rodman  on  a  government 
survey  of  the  Mississippi  River.  He  then 
studied  at  the  University  of  Illinois  for  two 
years.  He  again  took  up  active  work  in  1880 
in  the  drafting  room  of  the  Southwark  Foun- 
dry &  Machine  Company,  Philadelphia.  After 
three  and  one-half  years  with  that  company 
he  was  put  in  charge  of  the  drafting  room. 

He  left  the  eniploy  of  the  Southwark  com- 
pany after  four  and  one-half  years'  serv- 
ice to  go  to  the  Cambria  Iron  Company,  where 
he  was  employed  for  two  and  one-half  years, 
part  of  which  time  he  spent  in  the  chief  engi- 
neer's office  and  the  remainder  as  foreman  of 
the  forge  and  axle  plant.  He  entered  the  em- 
ploy of  the  Standard  Steel  Works  Company  in 
1888  as  engineer.  He  rose  to  the  position 
of  superintendent  in  1903  and  in  July,  1908, 
was  made  vice-president  of  the  company. 

Mr.  Stevenson  was  vice-president  of  the 
Association  of  American  Steel  Manufacturers 
from  1908  to  1911  and  president  from  1911  to 
1914.  He  is  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers,  American  In- 
stitute of  Mining  Engineers.  International 
Association  for  Testing  Materials  and  the  En- 
gineers' Club  of  Philadelphia. 

Dams  Break  at  Kalamazoo 

A  heavy  rainstorm  June  24  at  Kalamazoo, 
Mich.,  caused  heavy  floods  which  wrecked  the 
dams  at  the  Bryant  and  Monarch  paper  mills. 
Twenty-six  blocks  in  Kalamasoo's  residence 
district  were  flooded.     No  lives  were  lost. 


Testinjf  Society  Meets  at  Atlantic 
City  This  Week 

In  spite  of  the  conflict  of  dates  with  the 
convention  of  the  American  Society  of  Civil 
Engineers  at  Pittsburgh,  the  registration  of 
875  for  the  first  day  of  the  nineteenth  annual 
meeting  of  the  American  Society  for  Testing 
Materials  at  Atlantic  City,  June  27-30,  ex- 
ceeded that  of  last  year  by  140.  At  the  busi- 
ness meeting  on  Tuesday  morning  the  annual 
report  of  the  executive  committee  was  received 
and  ordered  printed  without  change.  The 
reports  of  the  committee  on  standing  commit- 
tees, the  committee  on  wrought  iron  and  the 
committee  on  papers  and  publications  were 
also  presented. 

The  following  officers  for  the  en^'uing  year 
were  elected:  President.  A.  A.  Stevenson, 
vice-president  of  the  Standard  Steel  Works 
Company  of  Philadelphia;  vice-president,  S.  S. 
Voorhees,  engineer-chemist,  U.  S.  Bureau  of 
Standards,  Washington,  D.  C;  members  of 
the  executive  committee  (to  serve  two  years), 
W.  H.  Bassett,  chemist,  American  Brass  Com- 
pany, Waterbury,  Conn.;  John  Brunner,  as- 
sistant inspecting  engineer,  Illinois  Steel  Com- 
piiiiy,  Chicago;  G.  W.  Thompson,  chemist.  Na- 
tional Lead  Company,  Brooklyn,  and  F.  E. 
Turneaure,  dean  of  the  College  of  Engineer- 
ing, University  of  Wisconsin.  This  is  the  first 
time  that  a  representative  of  the  producing 
interests  has  been  elected  president  of  the 
society.  A  sketch  of  Mr.  Stevenson's  career 
is  given  elsewhere  in  this  issue  and  an  edi- 
torial on  the  significance  of  his  election  waa 
published  in  the  Engineering  Record  of  May 
I),  page  597. 

New  Public  Health  Association 
Formed  in  Illinois 

As  an  outgrowth  of  the  public-health  ses- 
sion of  the  Better  Community  Conference  held 
recently  at  the  University  of  Illinois,  a  new 
.society — the  Illinois  Association  for  Public 
Health  and  Welfare — has  been  launched  to 
organize  the  400  health  officers  in  Illinois,  the 
sanitary  engineers  and  all  persons  and  firms 
in  the  State  who  are  interested  in  public  health 
and  welfare. 

The  officers  of  the  association  are  as  fol- 
lows: Honorary  president.  Dr.  Robinson; 
president.  Dr.  G.  T.  Palmer;  vice-presidents, 
W.  J.  Allen,  Dr.  A.  C.  Clarke  and  Dr.  Rue- 
diger;  secretary-treasurer,  Paul  Hansen,  chief 
engineer.  State  Board  of  Health,  Springfield. 


New  England  Waterworks  Con- 
vention Sept.  13  to  15 

This  year's  convention  of  the  New  England 
Waterworks  .Association  will  be  held  Sept,  18 
to  15  in  the  city  hall  at  Portland,  Me.  .Ar- 
rangements are  under  way  for  transportation 
of  the  delegates  by  rail  or  boat.  Excursions  to 
points  of  interest  near  Portland  have  also  been 
planned. 

Gov.  Oakley  C.  Curtis  of  Maine  and  pos- 
sibly Admiral  Peary  will  address  the  meeting 
at  its  opening.  The  exhibit,  in  charge  of 
W.  F.  Woodburn,  will  be  held  in  the  audi- 
torium of  the  city  hall. 


Jersey  Supreme  Court  Sustains 
Grade-Crossing  Law 

The  F'ieldor  grade-crossing  law  of  1913, 
which  authorizes  the  New  Jersey  Board  of 
Public  Utility  Commissioners  to  order  the  elim- 
ination of  grade  crossings  within  the  state  at 
tlie  railroad's  sole  expense,  was  declared  con- 
stitutional by  the  state  Supreme  Court  in  a 
decision  rendered  June  28.  The  order  at  is- 
sue was  that  directing  the  Erie  Railriwd  to 
eliminate  fifteen  grade  crossings  in  Paterson 
at  an  estimated  cost  of  approximately  $3,000,- 
000.  H.  A.  Taylor,  gi'neral  attorney  of  the 
Erie,  states  that  the  matter  will  be  carried  to. 
the  Court  of  Errors  and  Appeals. 
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$2,085,000  to  Be  Spent  on 
Hetch  Hetchy  Project 

Time  and  Cost   Estimates  and  a  Construction 

Schedule    Are    Announced    by    Chief 

Engineer  O'Shaughnessy 

The  project  which  is  to  bring  400,000,000 
gal.  of  water  per  day  to  San  Francisco  from 
the  Hetch  Hetchy  Valley,  181  miles  away,  is 
now  well  started.  The  site  of  the  dam  is  to 
be  unwatered  late  this  fall  and  work  will  be 
begun  simultaneously  on  several  parts  of  the 
project,  giving  particular  attention  to  those 
points  where  progress  will  be  restricted  the 
most.  An  estimate  of  yearly  costs  and  a  ten- 
tative outline  of  the  construction  program 
have  just  been  prepared  by  M.  M.  O'Shaugh- 
nessy,  from  which  the  following  has  been 
taken. 

During  1916  the  principal  activities  will  be 
building  the  construction  railroad  for  which 
the  contract  has  already  been  awarded;  com- 
pleting the  diversion  tunnel  and  diversion  dam; 
preparing  foundations  for  the  main  dam;  lay- 
ing out  a  temporary  power  plant  to  supply 
electric  current  for  the  construction  opera- 
tions at  the  dam  site;  continuing  the  aqueduct 
tunnel  from  Early  Intake  toward  South  Fork; 
making  diamond-drill  borings  along  the  tun- 
nels and  continuing  the  minor  incidental  work. 

$120,000  for  Temporary  Power  Plant 

Power  for  construction  use  will  be  devel- 
oped about  12  miles  from  the  dam  site,  where 
water  can  be  diverted  from  Cherry  River  and 
led  through  a  canal  to  a  point  near  Early 
Intake,  where  the  temporary  plant  will  be 
built.  A  high  tension  transmission  line  will 
connect  this  plant  with  the  dam  site  and  an- 
other line,  20  miles  in  length,  will  follow  along 
the  aqueduct  line  as  far  as  Moccasin  Creek, 
with  a  substation  at  each  portal,  shaft  and 
adit  of  the  tunnel  aqueduct.  The  canal  will 
have  a  capacity  of  200  cu.  ft.  per  second  and 
will  be  a  permanent  structure,  remaining  in 
service  to  make  Cherry  Creek  tributary  to 
the  tunnel  aqueduct. 

The  construction  work  outlined  for  this  year 
is  estimated  to  total  $2,085,000,  apportioned 
as  follows:  Hetch  Hetchy  railroad,  $1,650,- 
000;  Hetch  Hetchy  reservoir,  $160,000;  tem- 
porary power  plant,  $120,000;  Early  Intake 
tunnel,  $50,000;  San  Joaquin  Valley  pipe  line, 
$5,000;  Coast  Range  tunnel,  $10,000;  lands 
and  rights,  $25,000;  general  engineering  and 
legal  expenses,  $65,000.  The  total  cost  of  the 
project  is  given  at  $44,147,000,  of  which 
$2,267,000  has  already  been  expended  and  the 
remainder  is  to  be  distributed  among  the  next 
eight  years  with  a  maximum  of  $8,900,000  in 
1921. 


Enj^ineers  Have  Opportunity  to  Receive 

Military  Training 

A  depot  battalion  is  organizing  at  the  7l8t 
Regiment  armory.  New  York  City,  to  hold  the 
fort  for  that  regiment  of  the  National  Guard 
while  it  is  on  border  duty.  Lieut-Col.  E.  B. 
Bruch,  commander,  and  First  Lieut.  Burton 
G.  Wager,  adjutant,  unofficially  announced  that 
any  engineers  desiring  to  receive  military 
training,  including  those  who  have  been  under 
instruction  of  7l8t  Regiment  officers,  will  be 
welcomed  to  this  detachment. 


St. 


Louis  Engineers  Organizing 
an  Engineers'  Battalion 

Following  a  call  by  John  A.  Laird  engineers 
of  St.  Louis  met  June  23  at  the  Engineers' 
Club  of  St.  Louis  for  the  purpose  of  organiz- 
ing an  engineers'  battalion  for  service  in  the 
Mexican  campaign.  The  adjutant  general  of 
Missouri  has  given  his  as.surance  that  every 
inducement  will  be  given  for  such  an  organiza- 
tion. About  30  members  enrolled  that  even- 
ing. It  is  expected  that  this  number  will  bo 
considerably  increased  as  the  movement  is 
carried  forward. 


California    Engineers'   Battalion 
Forming  for  Mexican  Service 

An  engineer  battalion  of  three  companies, 
with  a  full  complement  of  HIS  officers  and  men, 
is  being  organized  in  California  for  duty  on 
the  Mexican  border.  The  battalion  is  officered 
by  members  of  the  California  engineer  corps 
and  the  organization  and  recruiting  are  under 
the  direction  of  Major  J.  W.  Swaren,  of  the 
Pelton  Water  Wheel  Company.  On  June  23, 
after  only  a  few  days  of  activity,  about  75  per 
cent  of  the  requisite  number  of  men  had  been 


$22,000,000  San  Francisco- 
Oakland  Bridge  Proposed 

Plans   Will   Soon   Be   Presented   for   Structure 

5'/j  Miles  Long — Propose  Location  Where 

Average  Depth  Is  60  Feet 

The  U.  S.  War  Department  has  iinnounced 
a  public  hearing  to  be  held  in  San  Francisco 
in  the  near  future  before  Col.  Thomas  H.  Rees, 
Corps  of  Engineers,  U.  S.  A.,  at  which  plans 
for  the  $22,000,000  San  Francisco-Oakland 
bridge  will  be  presented  and  the  project  ex- 


Photo  Courtesy  Chicago  Daily  Journal. 


Illinois  Engineers  Company  Leads  Way  to  Mobilization  Camp 


COMPANY  A,  Corps  of  Engineers,  led  the 
Chicago  military  procession  to  the  mobili- 
zation camp  at  Springfield,  June  21.  Kour 
passenger  cars,  two  flat  and  two  box  cars 
loaded  with  equipment  and  supplies  left  on  the 
Chicago  &  Alton  Railroad  at  7  a.  m.  June  21. 
STotor  trucks  furnished  by  the  city  transported 
the  Impedimenta,  consisting  of  complete  equip- 
ment   for    reconnaissance,    brldge-bulldlng   and 


demolition,  from  the  armory  to  the  railroad 
yards.  Due  to  a  cloudburst,  the  first  work  at 
the  camp  was  that  of  drainage  trenching. 
Capt.  H.  B.  Sauerman,  who  organized  Company 
A,  is  now  engaged  In  developing  two  additional 
companies  provided  for  under  the  new '  law 
which  goes  Into  effect  July  1.  He  will  also  re- 
ceive recruits  for  Company  A,  which  needs  about 
seventy-five  men  to  bring  It  up  to  war  strength. 


recruited,  and  the  number  of  candidates  was 
rapidly  increasing.  Only  men  who  have  had 
some  training  which  will  enable  them  to  serve 
effectively  on  an  engineer  corps  are  accepted. 


Railroad  Appoints  Kepresentatives 
to  Assist  in  Mobilization 

The  New  York,  New  Haven  &  Hartford 
Railroad  has  appointed  four  representatives  to 
co-operate  with  the  government  in  mobilizing 
of  troops  and  handling  supplies.  L.  DeB. 
Lovett,  resident  engineer,  has  been  assigned 
to  duty  at  the  P^ramingham   (Mass.)  camp. 

Caisson  Bursts  in  Boston  Tunnel 

Four  men  were  killed  June  24  when  a  cais- 
son used  in  the  construction  of  a  section  of 
the  South  Boston  tunnel  at  L  and  Summer 
Streets  was  wrecked  by  an  explosion.  A  leak 
in  the  80-ft.  air  shaft  is  said  to  have  been  the 
cause  of  the  accident. 


Extra  Indexes  Available 

To  meet  the  desires  of  those  who  like  to  bind 
their  indexes  to  the  Engineering  Record  sep- 
arately, and  still  have  each  volume  indexed,  a 
limited  number  of  the  indexes  of  Vol.  73, 
January-June,  1916,  have  been  printed.  As 
long  as  the  supply  lasts  they  will  be  given  out 
free  on  application. 


plained.  The  proposition  is  advocated  by  Har- 
lan D.  Miller,  bridge  engineer,  of  Albany, 
N.  Y.,  and  has  been  indorsed  by  numerous 
civic  bodies  in  the  bay  cities. 

It  has  been  pointed  out  that  a  5%-mile 
structure  connecting  First  and  Adeline  Streets 
in  Oakland  with  Second  and  Townsend  Streets 
in  San  Francisco  would  be  the  shortest  route. 
It  would  also  reach  the  San  Francisco  shore 
beyond  the  last  important  pier,  so  that  the 
bridge  would  not  interfere  with  the  shipping. 
The  60-ft.  depth  of  water  and  weak  currents 
are  also  cited  as  conditions  favorable  to  the 
proposed  location.  Trains  could  be  run  on 
subway  or  elevated  tracks  direct  to  a  terminal 
at  Third  and  Market  Streets,  delivering  pas- 
sengers into  the  heart  of  the  city. 

The  bridge  would  consist  of  a  large  number 
of  spans  all  alike,  except  two  near  the  San 
Francisco  shore,  where  exceptionally  long  and 
high  spans  would  be  necessary  to  permit  the 
unobstructed  passage  of  ships.  There  would 
be  two  bascule  spans  in  the  bridge,  one  near 
each  shore.  Three  roadways  would  be  pro- 
vided, one  for  high-speed  auto  traffic  and  two 
for  trucking.  Provision  is  to  be  made  for 
steam-line  and  interurban  electric  railroad 
tracks  with  grades  and  curves,  permitting  a 
speed  of  45  miles  per  hour.  Interlocking 
safety  devices  similar  to  those  on  the  New 
York  subways  would  be  expected  to  allow  a 
headway  of  l'/4  min.  between  trains. 

It  is  urged  that  the  bridge  be  built  jointly 
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by  the  counties  of  Alameda  and  San  Fran- 
cisco as  a  public  highway,  and  a  small  toll 
be  collected  for  its  use.  Because  of  the  heavy 
traffic  that  is  expected  it  is  estimated  that 
the  tolls  would  pay  for  the  bridge  in  about 
ten  years.  The  estimated  cost  of  the  struc- 
ture is  $22,000,000  and  the  expected  annual 
revenue  $3,450,000.  Based  on  charges  of  30 
cents  for  each  vehicle  and  2  cents  for  each 
passenger  on  the  railroads,  the  revenue  would 
be  distributed  as  follows:  Passengers,  $1,200,- 
000;  automobiles,  auto  trucks  and  other  ve- 
hicles, $1,500,000 ;  passenger  coaches,  $675,000 ; 
conduits,  electric  wires,  cables,  $75,000.  Bonds 
would  have  to  be  issued  to  cover  the  cost  of 
construction.  The  Oakland  Chamber  of  Com- 
merce estimates  that  the  interest  on  ten-year 
bonds  would  be  $1,000,000  per  annum,  leaving 
more  than  $2,000,000  to  be  applied  to  the  sink- 
ing fund  and  for  retiring  the  bonds. 


Heavy  Floods  Cause  Serious 
Damage  in  Pennsylvania 

Recent  heavy  floods  on  the  Susquehanna 
River  watershed  caused  hundreds  of  thousands 
of  dollars  loss  to  crops,  railroads  and  manu- 
facturing plants  along  that  river  and  its 
branches.  Several  small  dams  broke  at  Law- 
renceville.  Pa.,  inundating  tlie  town  to  a  depth 
of  4  ft.  To  prevent  an  outbreak  of  disease 
the  state  health  department  dispatched  med- 
ical officers,  two  sanitary  engineers  and  a  corps 
of  health  officers  from  Harrisburg  and  nearby 
points. 

The  Juanita  River  at  Lewistown  is  said  to 
have  risen  June  18  21.6  ft.  above  low-water 
mark.  Slides  of  earth  blocked  highways  and 
railroads.  The  waters  of  Tuscarora  Creek 
washed  away  an  abutment  of  a  bridge  of  the 
Tuscarora  Valley  Railroad.  An  engine  and 
three  cars  plunged  into  the  stream,  killing  the 
fireman  and  engineer. 

Landslides  held  up  traffic  on  the  Central, 
Renova  and  Middle  divisions  of  the  Pennsyl- 
vania Railroad.  At  Spruce  Creek,  Pa.,  a  slide 
derailed  a  fast  passenger  train,  but  no  one 
was  injured.  At  Harrisburg  the  flood  caused 
suspension  of  work  on  the  New  Cumberland 
Valley  Railroad  bridge  being  constructed  by 
the  Robert  Grace  Construction  Company.  Sev- 
eral sections  of  the  temporary  trestles  are 
reported  to  have  been  swept  away  by  the  high 
water. 


$3,000  Model  of  Riverside  Park  Track 

Plan  Will  Be  Made 

A  $3,000  model  is  to  be  made  of  the  track 
and  tunnel  plan  along  Riverside  Park  pro- 
posed by  the  New  York  Central  Railroad  as 
part  of  the  West  Side  improvement  in  New 
York  City.  The  order  for  its  construction 
has  been  issued  by  the  Board  of  Estimate.  It 
will  require  several  weeks  to  complete  the 
model,  which  is  expected  to  give  various  in- 
terested civic  bodies  a  better  understanding  of 
the  extent  of  the  park  changes. 


Purdue  University  Starts  Series  of 

News  Letters  to  Alumni 

The  first  of  a  series  of  news  letters  to  be 
sent  out  by  the  heads  of  the  eng:ineering 
schools  of  Purdue  University  to  the  alumni 
was  mailed  recently.  The  object  of  the  cam- 
paigfn  will  be  to  keep  the  graduates  in  touch 
with  the  activities  of  the  schools  and  develop 
a  spirit  of  mutual  support  between  the  alumni 
and  faculties. 


St.  Louis  Engineers  Made  Members  of 

Bond  Election  Committee 

Out  of  a  committee  of  thirty-one  men  chosen 
recently  in  St.  Louis  at  the  mayor's  conference 
to  arrange  details  for  a  bond  issue  campaign, 
five  were  members  of  the  St.  Louis  Engineers' 
Club — Edward  Flad,  Julius  Pitzman,  F.  G. 
Jonah,  C.  E.  Smith  and  J.  T.  Dodds.  The  com- 
mittee will  make  a  comprehensive  report  to  the 
conference  the  second  week  in  July. 


Mayor  of  St.  Paul  Appoints  Engineer  to 

Membership  in  Advisory  Board 

A  new  idea  in  city  government  is  that  be- 
ing put  into  effect  by  V.  R,  Irwin,  mayor  of 
St.  Paul.  He  is  forming  a  mayor's  advisory 
board,  composed  of  representatives  cf  all  large 
civic  organizations.  Among  the  associations 
asked  to  elect  a  member  to  the  board  was  the 
Civil  Engineers'  Society  of  St.  Paul.  P.  E. 
Stevens,  consulting  engineer  of  that  city  and 
secretary  of  the  St.  Paul  society,  was  appointed 
to  represent  the  civil  engineers  on  the  mayor's 
advisory  board. 

New  Haven  Seeks  to  Enlarge 
Freight  Cut  at  Boston 

Plans  have  been  prepared  by  the  New  York, 
New  Haven  &  Hartford  Railroad  for  widening 
the  two-track  cut  leading  to  the  freight 
terminals  at  Boston.  The  intention  is  to  four- 
track  the  connection.  Plans  are  now  before 
the  city  authorities  for  approval.  It  is  esti- 
mated that  the  improvement  will  cost  $829,000 
and  require  eight  months  to  complete. 


Good  Roads  Association  Formed 

The  State  Good  Roads  Association  of  Penn- 
sylvania was  formed  June  26  at  Harrisburg. 
The  officers  are:  President,  R.  L.  Munce, 
Canonsburg;  secretary,  A.  A.  Purman, 
Waynesburg;  treasurer,  W,  H,  H.  Davis,  West 
Chester. 


$20,000,000  Flood-Prevention 
Project  Being  Considered 

The  Pittsburgh  flood  commission  has  been 
asked  by  Gov.  Martin  C.  Brumbaugh  of  Penn- 
sylvania to  submit  to  him  drafts  for  legislation 
to  bring  about  co-operation  between  the  city 
of  Pittsburgh,  Allegheny  County,  the  com- 
mission and  the  national  government  in  the 
construction  of  flood-prevention  reservoirs  on 
the  Monongahela  and  Allegheny  rivers,  estab- 
lishing seventeen  reservoirs  in  Pennsylvania, 
Maryland  and  West  Virginia  to  impound  flood 
waters.  The  project  will  call  for  an  expendi- 
ture of  $20,000,000,  Surveys  have  already 
been  made.  Bills  will  be  drafted  for  presenta- 
tion to  the  Pennsylvania  Legislature  in  1917. 

Reconstruction  of  Paris,  Tex., 

Progresses  Rapidly 

Paris,  Tex.,  almost  completely  destroyed  by 
fire  last  March,  is  rapidly  being  rebuilt.  The 
court  house  and  municipal  buildings  are  al- 
ready under  construction  and  plans  are  being 
considered  for  about  fifty  new  business  houses. 
It  is  estimated  that  nearly  $5,000,000  will  be 
spent  during  the  next  year  or  so  for  buildings. 

Not  Wanted  at  Any  Price 

Pinned  to  a  circular  bearing  the  caption, 
"The  Last  Chance  to  Buy  Engineering  Record 
at  $3  a  Year,"  which  further  set  forth  the 
saving  of  $2  that  would  be  garnered  by  the 
thrifty  who  subscribed  before  June  15,  the 
circulation  department  of  this  journal  re- 
ceived the  subjoined  repudiation  of  its  argu- 
ments : 

.  Colorado.  June,  the  5  1916. 

to  the  last  chance 

dear  surs  your  second  note  at  hand  and  would 
say  in  advanse  or  rather  in  reply  that  I  am 
vary  mutch  obliged  to  you  for  the  intrest  you 
seam  yo  manefest  in  my  behaf  in  giving  me  a 
tip  in  regards  to  the  raising  of  the  rates  of 
your  paper  but  I  do  not  want  your  paper  at 
eny  prise  so  you  can  rest  contented  and 
asshured  that  I  will  not  be  disapointed  if  the 
prece  does  go  up  to  10  $  insted  of  3  $  so  do 
nnot  waste  eny  more  stamps  mailing  special 
tips  I  have  lived  quite  A  number  of  years  with 
out  the  assistance  of  the  valyable  information 
of  your  paper  and  rather  thi  nk  i  can  get 
along  likley  the  rest  of  my  days  byt  if  I 
should  fale  I  then  would  send  the  proper 
amount  for  the  assistance  of  the  vary  valu- 


able paper  so  hoping  you  will  not  be  vary 
mutch  disepointe  in  not  recieving  the  amount 
of  my  subscription  and  I  know  you  will  not 
becose  if  the  paper  si  worth  $5  you  would 
simpley  bee  giving  me  $2  and  that  I  would 
never  stand  for  I  am  no  pawper  and  dont 
think  I  will  bee  soon  so  good  by  from  one  that 
is  vary  mutch  interested  in  your  willfaie  but 
more  so  in  my  own 

yours    vary   truley 

at Colorado 


First  Successful  Aeroplane  Shown 

at  Tech  Dedication 

Among  the  remarkable  exhibits  in  the  Mu- 
seum of  Technology  at  the  recent  dedication 
of  the  new  buildings  of  the  Massachusetts  In- 
stitute of  Technology  was  that  of  the  first 
aeroplane  to  fly  under  its  own  power.  The 
original  Wright  machine,  which  made  its  first 
power-driven  flight  of  12  sec,  duration  Dec. 
17,  1903,  was  seen  by  the  public  last  week  for 
the  first  time. 


Idaho  Engineers  Issue  Journal 

The  first  number  of  the  Idaho  Engineer  is 
dated  May,  1916.  The  new  journal  is  pub- 
lished by  the  Idaho  Society  of  Engineers,  at 
Boise,  Idaho.  A  page  entilted  "Rod  Up"  sets 
forth  the  policy  of  the  journal  as  follows: 

"The  Idaho  engineers  are  up  in  Boundary 
County  tying  in  a  preliminary  to  the  Canadian 
line;  they  are  in  the  Coeur  d'Alene  mines  driv- 
ing a  drift  on  the  1500;  they  are  at  Lewiston 
building  a  highway  on  Union  Town  Hill;  they 
are  making  a  topog  map  in  the  Potlatch  tim- 
ber; they  are  staking  out  a  placer  claim  in  the 
Boise  Basin  or  locating  the  corners  for  a  stock- 
man down  in  Owyhee  County;  they  are  putting 
in  10,000  hp.  on  the  Snake  River;  they  are 
building  a  power  line  in  Bear  Lake  County — 
measuring  water  from  the  Magic  Dam  or  stor- 
ing water  near  the  Wyoming  line. 

"Is  it  any  wonder  they  seldom  meet  to  talk 
it  over? 

"This  Idaho  Engineer  wants  you  to  know 
each  other — to  know  what's  doing — what  the 
fellow  in  Boundary  as  well  as  the  one  in  Bear 
Lake  County  thinks  about  it — what  you  think 
about  it  and  what  we  all  think  about  it,  so 
that  the  Idaho  Society  of  Engineers  may  think 
together,  do  together  and  accomplish  to- 
gether." 


Plan  Memorial  to  Late  J.  J.  Hill 

The  adoption  of  a  plan  to  convert  an  entire 
business  block  in  that  city  into  a  memorial 
to  the  late  James  J.  Hill  is  being  urged  by  the 
St.  Paul  Association  of  Commerce.  The  proj- 
ect is  said  to  involve  the  expenditure  of  more 
than  $1,000,000,  funds  to  be  contributed  from 
all  over  the  country.  The  proposed  site  for 
the  memorial  square  is  the  block  between 
Fourth,  Fifth,  Sibley  and  Wacouta  Streets. 


Award  Elliott  Cresson  Medal 

The  Franklin  Institute  has  awarded  the 
Elliott  Cresson  gold  medal  for  1916  to  Dr. 
Robert  Gans  of  Pankow,  near  Berlin,  Ger- 
many, for  the  discovery  of  Permutit.  The 
medal  and  diploma  are  awarded  annually  by 
the  institute  on  the  recommendation  of  its 
committee  on  science  and  arts  "for  discovery 
or  original  research  adding  to  the  sum  of 
human  knowledge  irrespective  of  commercial 
value  or  products  embodying  substantial  ele- 
ments of  leadership  in  their  respective  classes, 
or  unusual  skill  or  perfection  in  workman- 
ship." 


Floods  Wash  Out  Bridge 

Several  creeks  in  Grant  County,  Oregon, 
overflowed  last  week  and  are  said  to  have 
■carried  away  several  bridges.  Floods  on  the 
west  fork  of  the  Hood  River  destroyed  a  bridge 
crossing  that  stream  near  the  town  of  Hood 
River,  Ore. 
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Portland  Cement  Included  in  Pavement 

Classification 

The  New  York  Board  of  Estimate  and  Ap- 
portionment recently  included  Portland-cement 
concrete  in  the  classification  of  ordinary  pave- 
ments. The  board's  decision  was  that  "Port- 
land-cement concrete  pavements  not  less  than 
6  in.  thick  may  also  be  laid  as  a  preliminary 
pavement  on  streets  and  roads  in  undeveloped 
districts  under  conditions  to  be  prescribed  by 
the  board  in  each  particular  case." 


Engineering  Society  Activities 


The  Engineers'  Club  of  St.  Louis  held  a 
meeting  June  28  at  which  F.  R.  McMillan,  as- 
sistant professor  of  structural  engineering  at 
the  University  of  Minnesota,  presented  an 
illustrated  paper  on  time  tests  of  concrete. 

The  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  elected 
the  following  officers  June  10:  T.  W.  Jaycox, 
president;  Robert  FoUansbee,  vice-president, 
and  L.  R.  Hinman,  secretary-treasurer. 

The  Better  Community  Conference  at  the 
Illinois  State  University  June  20,  21  and  22 
was  addressed  by  Paul  Hansen,  chief  engineer 
of  the  state  board  of  health,  who  spoke  on 
"Water  Supply  and  Sewerage."  S.  A.  Greeley, 
consulting  engineer,  of  Chicago,  discussed  city 
wastes  collection  and  disposal. 

The  Seattle  Master  Builders'  Association,  at 
its  recent  annual  meeting,  elected  the  follow- 
ing officers  to  serve  for  the  ensuing  year:  C. 
C.  Cawsey,  president;  Neil  McDonald,  vice- 
president;  E.  H.  Jones,  treasurer;  C.  W.  Car- 
keek,  secretary.  George  Eckman,  M.  J.  Hur- 
sen  and  Otto  Roseleaf  were  appointed  trustees. 

The  Pacific  Northwest  Society  of  Engineers, 
at  a  recent  meeting  at  Seattle,  continued  the 
discussion  of  tests  of  concrete  floor  slabs  used 
in  the  construction  of  the  Bell  Street  ware- 
house at  Seattle.  Papers  were  received  from 
Prof.  W.  A.  Slater,  University  of  Illinois,  and 
Prof.  F.  R.  McMillan,  University  of  Minnesota, 
and  also  from  C.  A.  P.  Turner  and  V.  H.  Fixen. 

The  Engineers'  Society  of  Pennsylvania  has 
inaugurated  for  the  first  time  a  state-wide 
campaign  for  additional  members.  A  member- 
ship committee  headed  by  William  B. 
McCaleb,  superintendent  of  the  Philadelphia 
division  of  the  Pennsylvania  Railroad  at  Har- 
risburg,  is  making  a  vigorous  canvass  of 
engineers  in  every  part  of  Pennsylvania.  Sub- 
committees have  been  appointed  in  each  of  the 
state's  sixty-seven  counties,  and  an  effort  will 
be  made  to  double  the  present  membership  of 
approximately  700  in  thirty  days.  The  En- 
gineers' Society  of  Pennsylvania  holds  a  par- 
ticularly important  position  among  engineers 
of  that  state  because  of  the  location  of  its 
clubhouse  in  Harrisburg,  the  state  capital.  The 
society  has  been  active  for  ten  years. 

Engineers  of  Peoria,  111.,  met  June  15  in 
that  city  to  discuss  the  formation  of  an  engi- 
neers' club.  The  second  meeting  is  scheduled 
for  June  26. 

The  Engineers'  Club  of  Cincinnati  recently 
held  a  joint  meeting  with  the  local  section  of 
the  American  Society  of  Mechanical  Engineers. 
Major  P.  S.  Bond,  Corps  of  Engineers,  U.  S.  A., 
discussed  preparedness  from  the  engineer's 
point  of  view.  The  next  meeting  will  be  held 
in  October. 

The  Engineers'  Club  of  Seattle,  at  the  regu- 
lar weekly  meeting  June  15,  heard  C.  Alan 
Dale,  city  councilman  of  Seattle,  lectures  on 
"Councilman  Life  from  the  Inside." 

The  Engineers'  Society  of  Pennsylvania  held 
its  regular  meeting  June  16,  at  Harrisburg. 
The  next  gathering  will  be  in  September  or 
October. 

The  Engineers'  Club  of  St.  Louis,  at  the 
June  21  meeting  heard  S.  W.  Bowen,  chief  de- 
signing engineer  of  the  department  of  public 
utilities    of    St.    Louis,   present   an    illustrated 


paper  on  a  proposed  municipal  river  terminal 
system  for  the  city  of  St.  Louis. 

The  Rochester  Engineering  Society  has  added 
a  number  of  books  on  military  preparedness 
to  its  library.  The  society  has  been  active  in 
military  work  and  boasts  fifty  members  who 
belong  to  the  engineering  reserve  of  New  York 
State. 


What  Engineers  and 
Contractors  Are  Doing 


Arthur  B.  Morrill,  formerly  em- 
ployed at  the  sewage-disposal  plant  of  the 
Baltimore  Sewerage  Commission,  has  become 
associated  with  Morris  Knowles,  consulting 
civil  engineer,  of  Pittsburgh. 

Frank  J.  Engel  and  Herman  P. 
H  E  v  E  N  0  r  have  opened  offices  at  220  Broad- 
way, New  York  City,  under  the  firm  name  of 
Engel  &  Hevenor,  engineers  and  contractors. 
Mr.  Engel  is  a  graduate  of  the  University  of 
Pennsylvania  and  has  spent  most  of  his  time 
in  railroad  work  with  the  Pennsylvania  and 
the  Boston  &  Albany  railroads.  In  1912  he 
went  to  the  American  Bridge  Company,  at 
Pencoyd,  Pa.,  but  in  1913  took  a  position  in  the 
bridge  department  of  the  Boston  &  Albany 
Railroad,  assisting  in  the  design  and  field 
work  connected  with  the  renewal  of  many  of 
that  road's  large  bridges.  When  the  valuation 
department  was  organized  he  was  transferred 
to  that  division  with  the  title  of  assistant  en- 
gineer, from  which  position  he  recently  re- 
signed. Mr.  Hevenor  has  been  connected  with 
the  Brooklyn  Rapid  Transit  Company  as  as- 
sistant engineer  on  estimating,  designing  and 
following  up  of  that  company's  contractors' 
construction.  Later  he  had  entire  charge  of 
the  design  and  construction  of  the  track  de- 
partment of  the  Buda  Company  at  Harvey, 
111.  For  the  past  five  years  he  has  been  in  the 
chief  engineer's  office  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  working  on  de- 
sign, investigations  and  inspections. 

Victor  H.  Cochrane,  of  Hedrick  & 
Cochrane,  consulting  engineers,  of  Kansas 
City,  Mo.,  has  been  made  engineer  of  struc- 
tural steel  work  for  that  city.  Mr.  Cochrane 
is  a  graduate  of  the  University  of  Arkansas. 
In  1901  he  became  connected  with  Waddell  & 
Hedrick,  consulting  engineers,  of  Kansas  City, 
and  in  1903  was  made  chief  draftsman.  In 
1905  he  was  made  representative  of  his  firm 
at  the  Riter-Conley  Manufacturing  Company's 
shops  at  Pittsburgh,  in  charge  of  inspection 
of  steel  for  the  Intercity  viaduct.  In  1906 
he  was  appointed  assistant  engineer  for  Ira 
G.  Hedrick,  consulting  engfineer,  of  Kansas 
City.  A  year  later  he  took  a  similar  posi- 
tion with  Waddell  &  Harrington.  While  in 
that  firm's  employ  he  had  charge  of  the  esti- 
mating and  designing  of  bridge  work  costing 
nearly  $5,000,000. 

G.  Stewart  Giles,  formerly  connected 
with  the  Carolina  Mineral  Company  of  Pen- 
land,  N.  C,  has  been  made  inspector  for  the 
Underwriters  Bureau  of  the  middle  and  south- 
ern states,  with  headquarters  in  New  York 
City. 

John  G.  Mason,  formerly  connected 
with  the  bridge  department  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  has  been  made 
structural  engineer  in  the  supervising  archi- 
tect's office  at  Washington,  D.  C.  Mr.  Mason 
is  a  graduate  of  the  University  of  Nebraska. 
Previous  to  his  employment  by  the  Chicago, 
Burlington  &  Quincy  he  was  for  two  years  in- 
spector for  the  state  bridge  engineer  of  Ne- 
braska. Mr.  Mason  has  also  had  four  years' 
experience  as  chief  draftsman  for  the  West- 
over  Iron  Works,  Lincoln,  Neb. 

Joseph  O.  Droffin,  who  has  for  two 
years  held  a  research  fellowship  at  the  Univer- 
sity of  Illinois,  has  just  completed  his  studies 
at  the  engineering  experiment  station  at  that 


university  and  is  now  connected  with  Mc- 
intosh &  Crandall,  civil  engineers,  of  Burling- 
ton, Vt. 

W.  Graham  Cole,  formerly  assistant 
engineer  for  the  Baltimore  Sewerage  Commis- 
sion, has  been  made  safety  engineer  for  the 
Maryland  Steel  Company  at  Sparrow's  Point, 
Md; 

R.  H.  Hutchinson,  superintendent  for 
R.  H.  &  G.  A.  McWilliams,  drainage  contrac- 
tors, of  Chicago,  will  have  charge  of  the  levee 
work  at  Stamps,  Ark.,  for  which  his  com- 
pany recently  secured  the  contract.  Mr. 
Hutchinson  is  now  completing  the  construction 
of  18  miles  of  levee  along  the  Red  River  in 
Miller  County,  Arkansas,  involving  the  exca- 
vation and  depositing  in  embankments  of  near- 
ly 1,300,000  cu.  yd.  of  material. 

S.  A.  McGovERN  has  resigned  as  as- 
sistant engineer  in  charge  of  location  and 
design  of  county  drainagre  ditches  in  Brown 
County,  Minnesota,  to  become  assistant  engi- 
neer on  a  122,000-yd.  paving  job  at  Ames, 
Iowa. 

James  E.  Sutton,  formerly  city  engi- 
neer of  Alameda,  Cal.,  has  been  chosen  by  the 
city  of  Taft,  Cal.,  to  lay  out  and  supervise  the 
construction  of  its  streets.  A  $60,000  bond 
election  will  be  held  soon  and  if  it  carries  Mr. 
Sutton  will  be  in  charge  of  the  street  building 
work. 

Edward  L.  Zeltner  has  entered  the 
employ  of  the  U.  S.  government  in  the  ord- 
nance department  of  the  navy  yard  at  Wash- 
ington. Mr.  Zeltner  has  been  with  the  C.  W. 
Hunt  Company,  New  York  City;  the  Turner 
Construction  Company  and  the  Canadian  Cop- 
per Company. 

Louis  Focht,  engineer  in  the  New 
Jersey  department  of  taxes  and  assessment, 
has  been  appointed  with  Willis  Whited,  engi- 
neer of  bridges  for  the  Pennsylvania  high- 
way department,  to  estimate  the  value  of  the 
toll  bridges  spanning  the  Delaware  River  be- 
tween Trenton  and  Port  Jervis.  Mr.  Focht 
first  took  up  engineering  work  in  1882  in  the 
engineering  department  of  the  Lehigh  Valley 
Railroad,  where  after  fourteen  years  he  rose 
to  the  position  of  assistant  engineer  in  full 
charge  of  all  work  on  the  New  Jersey  divi- 
sion. He  resigned  to  become  chief  engineer 
for  the  Lehigh  Construction  Company,  after 
which  he  was  employed  on  railway  investiga- 
tions in  South  America.  He  returned  to  the 
United  States  to  become  chief  engineer  and 
superintendent  of  the  New  Jersey  Terminal 
Railway  and  was  later  made  assistant  chief 
engineer  of  the  Mount  Desert  Transit  Com- 
pany, after  which  he  became  connected  with 
the  State  of  New  Jersey.  He  was  appointed 
chief  engineer  to  Charles  Hansel,  consulting 
engineer,  in  1910. 

Melville  H.  James,  secretary  of  the 
William  Penn  Highway  Association,  has  made 
his  headquarters  in  the  Telegraph  Building, 
Harrisburg.  Mr.  James  and  William  Jen- 
nings, president  of  the  association,  have  just 
completed  an  inspection  of  the  proposed  route 
between    Pittsburgh    and    Philadelphia. 

Allan  R.  Gilchrist,  for  the  past  ten 
years  city  engineer  of  Montgomery,  Ala.,  has 
been  employed  by  the  Alabama  Power  Com- 
pany as  chief  engineer  on  the  construction  of 
a  million  dollar  dam  and  power  station  on  the 
Warrior  River.  The  head  offices  of  the  com- 
pany are   in    Birmingham. 

M.  J.  Roche  Construction  Com- 
pany, of  Cincinnati,  will  take  over  the  busi- 
ness of  the  Roche-Bruner  Building  Company, 
which  for  years  has  had  its  offices  in  the  John- 
ston Building.  The  officers  of  the  new  com- 
pany are  M.  J.  Roche,  president ;  Mark  Bruner, 
vice-president,  and  Thomas   Roche,  treasurer. 

J.  A.  C  0  Y  L  E,  superintendent  for  the  Con- 
solidated Eng^ineering  Company,  of  Balti- 
more, will  have  charge  of  the  sewer  job  at 
East  Palestine,  Ohio,  for  which  his  company 
recently  secured  the  contract. 
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ESSELSTYN   -   MUKPHY      COMPANY, 

engrineers,  have  opened  consulting  offices  in 
the  Penobscot  Building,  Detroit.  N.  H.  Essel- 
styn,  who  has  been  engaged  in  engineering 
work  since  1891,  will  continue  to  act  as  con- 
struction engineer  for  the  Detroit  Edison  Com- 
pany. Previous  to  his  connection  with  the 
Edison  Company  he  was  for  fifteen  years  with 
Westinghouse  Church  Kerr  &  Company,  dur- 
ing which  time  he  was  active  in  many  large 
works,  including  the  electrification  of  the  Long 
Island  Railroad  and  the  Rochester  branch  of 
the  Erie  Railroad.  He  was  also  connected 
with  warehouse  construction  for  the  Missis- 
sippi Glass  Company.  He  is  chairman  of  the 
Michigan  committee  on  increase  in  member- 
ship of  the  American  Society  of  Mechanical 
Eng:ineers.  As  construction  engineer  for  the 
Detroit  Edison  Company  he  had  charge  of 
the  design  and  construction  of  the  Governors 
Creek  power  plant.  L.  F.  Murphy  was  edu- 
cated at  Cornell  University.  He  spent  his 
summers  between  school  terms  on  power-plant 
engineering  work.  In  1909  he  became  con- 
nected %vith  Westinghouse  Church  Kerr  & 
Company,  but  in  1910  went  to  Helena,  Mont., 
for  J.  G.  White  &  Company.  Late  in  that  year 
he  was  made  assistant  superintendent  of  con- 
struction for  the  Detroit  Edison  Company.  He 
recently  resigned  to  take  a  position  as  manager 
of  the  Walkerville  (Ontario)  Light  &  Power 
Company,  which  he  left  to  become  associated 
with  Mr.  Esselstyn. 

James  Collier,  engineering  contrac- 
tor, has  just  completed  a  $60,000  sewer  job 
for  Steamboat  Springs,  Col.,  and  returned  to 
Denver  to  engage  in  new  work.  The  Steam- 
boat Springs  job  is  Mr.  Collier's  first  contract 
after  resigning  as  assistant  engineer  in  the 
department  of  public  works  of  Denver  to  enter 
the  contracting  business. 

M.  E.  Ready,  formerly  assistant  engineer 
in  the  U.  S.  Reclamation  Service,  has  entered 
the  designing  department  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  at  Chicago.  He 
has  been  with  the  reclamation  service  for  nine 
years,  seven  of  which  he  spent  on  the  Orland 
project  and  the  remainder  in  the  Northern 
Division. 

W.  N.  Brown,  of  Brown  &  Clarkson, 
civil  and  mining  engineers,  Washington,  D.  C, 
has  returned  from  Lake  Wales,  Fla.,  where 
he  has  been  laying  out  a  villa  site  and  orange- 
grove  subdivision  covering  some  3000  acres  in 
Polk  County. 

N.  W.  Dougherty,  for  the  past  two 
years  assistant  professor  in  the  civil  engi- 
neering department  of  George  Washington 
University,  has  been  made  associate  professor 
of  civil  engineering  at  the  University  of  Ten- 
nessee, succeeding  Prof.  William  W.  Carson, 
resigned.  Professor  Doughtery  is  a  graduate 
of  the  University  of  Tennessee,  class  of  1909, 
and  of  Cornell  University,  1913.  He  also 
took  a  gT'aduate  degree  at  the  latter  institution 
in  1914.  He  was  an  instructor  in  civil  engi- 
neering at  Cornell  University  from  1910  to 
1914. 

R.  J.  Love  was  recently  made  engineer  in 
charge  of  the  $325,000  Monroe  County  (Ten- 
nessee) road  construction.  Mr.  Love  was 
graduated  from  the  University  of  Tennessee 
in  1904,  after  which  he  engaged  in  railroad 
work  in  the  South  and  in  Mexico.  He .  went 
to  South  America  in  1911,  where  for  two 
years  he  surveyed  a  line  from  Lake  Titicaca 
basin  in  Peru  across  the  Andes  to  a  tributary 
of  the  Amazon  River.  Since  1913  he  has 
been  engaged  on  pike  road  construction  in 
eastern  Tennessee. 

Arthur  D.  Peters,  formerly  special 
engineer  for  the  Lake  Erie  &  Western  Rail- 
road, has  been  made  superintendent  of  that 
road  at  Lima,  Ohio.  Mr.  Peters  was  born  in 
1879  at  Springport,  Mich.,  and  was  graduated 
from  the  engineering  department  of  Michigan 
Agricultural  College  in  1903.  In  1906  he  was 
made  draftsman  for  the  Lake  Shore  &  Mich- 
igan Southern  Railway  and  later  was  trans- 
ferred to  the  land  and  tax  department.     In 


1911  he  was  made  real-estate  agent  for  the 
Lake  Erie  &  Western  and  became  special  en- 
gineer in   1913. 

T.  A.  Irvine  has  been  made  city  engi- 
neer of  Titusville,  Pa.  Mr.  Irvine  was  grad- 
uated from  the  civil  engineering  department 
of  Allegheny  College  in  1908.  He  was  recently 
connected  with  the  engineering  department  of 
the  Baltimore  &  Ohio  Railroad  in  West  Vir- 
ginia and  Maryland. 

L  I  e  u  t.  -  C  0  L.  C.  A.  F.  Flagler,  Corps 
of  Engineers,  U.  S.  A.,  will  take  temporary 
charge  of  the  Baltimore  engineering  district, 
formerly  under  the  supervision  of  Col.  John 
Biddle,  whose  appointment  as  superintendent 
of  the  U.  S.  Military  Academy  at  West  Point 
was  noted  in  a  previous  issue.  Lieutenant- 
Colonel  Flagler  will  supervise  the  Baltimore 
Division  in  addition  to  his  work  in  the  Dis- 
trict of  Columbia. 

Harold  D.  Mortenson,  president  of 
the  Pelican  Bay  Lumber  Company,  of  Klamath 
Falls,  Ore.,  has  been  elected  president  of  the 
California  Sugar  &  White  Pine  Manufacturers' 
Association.  The  membership  of  the  organiza- 
tion includes  the  leading  pine  manufacturers 
of  the  Pacific  Coast. 

F.  C.  Thorpe  has  left  the  employ  of  J. 
J.  Jobat,  contractor,  of  Peoria,  111.,  to  become 
division  engineer  in  charge  of  construction  of 
Division  3,  Vermilion  County  bond  roads. 

Andrew  F.  Macallum,  whose  ap- 
pointment as  city  engineer  of  Ottawa,  Canada, 
was  noted  in  the  Engineering  Record  for  May 
27,  is  now  leaving  Hamilton  to  assume  the 
duties  of  his  new  position.  After  graduation 
from  the  University  of  Toronto,  Mr.  Macallum 
entered  the  railway  engineering  field.  He 
served  in  the  engineering  departments  of  the 
Canadian  Pacific,  Grand  Trunk,  Toronto,  Ham- 
ilton &  Buffalo  and  Minneapolis  &  St.  Louis 
railways.  For  three  years  he  studied  sewer- 
age and  waterworks  systems  in  several  Can- 
adian cities.  In  1905  he  was  placed  in  charge 
of  80  miles  of  construction  for  the  Transcon- 
tinental Railway.  Two  years  later  he  opened 
consulting  offices  in  Toronto  and  reported  on 
the  continuation  of  construction  of  the  Alaska 
Central  Railway  now  being  constructed  by 
the  federal  government.  He  was  also  con- 
sulting engineer  for  West  and  North  Toronto 
on  development  of  water  power,  electric  rail- 
way construction  and  municipal  works.  Mr. 
Macallum  was  made  city  engineer  of  Hamilton 
in  1909. 

Barry  Dibble,  electrical  engineer  for 
the  Minidoka  (Idaho)  project  of  the  U.  S. 
Reclamation  Service,  has  been  made  project 
manager.  Mr.  Dibble  was  graduated  from 
the  electrical  engineering  department  of  the 
University  of  Minnesota  in  1903.  He  spent 
his  summers  between  school  terms  in  the  em- 
ploy of  railway  and  power  companies.  On 
graduation  he  became  designer  and  construc- 
tion engineer  for  the  Cincinnati  &  Columbus 
Traction  Company.  In  1904  he  was  put  in 
charge  of  operation  of  the  Shawinigan  Water 
&  Power  Company's  station  at  Shawinigan 
Falls,  Que.  A  year  later  he  was  made  as- 
sistant superintendent  of  the  St.  Paul  (Minn.) 
Gas  Light  Company.  He  became  connected 
with  the  U.  S.  Reclamation  Service  in  1909. 

R.  E.  Spear  has  resigned  as  assistant  city 
engineer  of  Bartlesville,  Okla.,  to  become  con- 
nected with  the  city  engineering  department 
of  Flint,  Mich. 

Justin  F.  Barber  has  recently  been 
made  assistant  engineer  on  the  construction 
of  the  Hetch-Hetchy  Valley  Railroad  for  the 
city  of  San  Francisco. 

Edmund  M.  Blake's  appointment  as 
engineer  for  the  Holbrook,  Cabot  &  Rollins 
Corporation  was  noted  in  the  issues  of  May  20 
and  June  3.  In  the  first  item  mention  was 
made  that  Mr.  Blake  was  engineer  on  the 
Arrowrock  dam.  This  was  corrected  in  the 
June  3  issue,  when  a  detailed  biography  was 
published.      The    dam    in    question    was    con- 


structed under  the  direct  supervision  of 
Charles  H.  Paul,  assisted  by  James  Munn  and 
A.  B.  Mayhew,  superintendent  of  construc- 
tion and  principal  engineering  assistant  re- 
spectively. 

Floyd  W.  Allen,  formerly  deputy  in 
the  Kings  County  county  engineer's  office  at 
Seattle,  has  resigned  to  become  engineer  for 
Water  District  2,  comprising  some  7000  acres 
outside  the  limits  of  Seattle.  Mr.  Allen  is 
prominent  in  the  affairs  of  the  Engineers'  Club 
of  Seattle  and  the  Pacific  Northwest  Society 
of   Engineers. 

H.  W.  Johenning  has  been  made  engi- 
neer in  charge  of  the  new  bureau  of  franchises 
and  minor  privileges  of  Baltimore.  He  was 
formerly  one  of  the  engineers  for  the  sewerage 
commission  of  that  city. 


Obituary  Notes 


Joseph  Otis  Osgood,  chief  engi- 
neer of  the  Central  Railroad  of  New  Jersey 
for  the  last  fifteen  years,  died  June  28  at 
Newark,  N.  J.  He  was  born  in  1848  at  Co- 
hasset,  Mass.  He  entered  railway  service  in 
1865  as  rodman  for  the  Eastern  Shore  Rail- 
road, now  a  part  of  the  Pennsylvania  system. 
From  1870  to  1871  he  was  in  the  employ  of 
the  Portland  &  Ogdensburg  Railway  as  resi- 
dent engineer.  He  was  made  assistant  to  the 
chief  engineer  of  the  Maine  Central  Railroad 
in  1871,  but  resigned  two  years  later  to  be- 
come resident  engineer  for  the  State  of  Massa- 
chusetts on  the  improvement  of  South  Boston 
Flats.  He  was  employed  on  railway  construc- 
tion in  Colorado  and  New  Mexico  for  the 
Atchison,  Topeka  &  Santa  Fe  Railway  from 
1878  to  1880,  and  for  the  following  two  years 
was  chief  engineer  of  the  California  Southern 
Railroad.  In  1883  Mr.  Osgood  was  made  chief 
engineer  of  the  Boston  Hoosac  Tunnel  &  West- 
ern Railroad.  During  1885  and  1886  he  was 
engaged  in  making  examinations  of  and  re- 
ports on  railways.  Late  in  1886  he  was  made 
chief  engineer  in  charge  of  rebuilding  the 
Toledo,  St.  Louis  &  Kansas  City  Railroad, 
which  position  he  held  until  1887,  when  he 
became  chief  engineer  of  the  Lake  Shore  & 
Michigan  Southern  Railway.  Two  years  later 
he  left  the  Lake  Shore  to  open  an  office  in 
New  York  City  for  consulting  practice  in 
railway  engineering,  and  he  remained  in  pri- 
vate practice  until  his  appointment  as  chief 
engineer  of  the  Central  Railroad  of  New 
Jersey   in   1901. 

H  A  R  RY  A.  Hall,  deputy  engineer  of 
Pierce  County,  Washington,  died  June  6  at 
Tacoma  at  the  age  of  60.  He  was  a  graduate 
of  the  Massachusetts  Institute  of  Technology. 
For  fifteen  years  he  was  in  the  service  of  the 
board  of  park  commissioners  at  Boston.  He 
went  to  Tacoma  in  1909  and  in  1914  was  resi- 
dent engineer  on  the  Auburn  dam.  He  had  re- 
cently been  resident  engineer  in  charge  of 
what  is  known  as  the  county-line  cut  on  the 
intercity  improvement  on  the  Puyallup  River. 
His  service  in  the  office  of  the  engineer  of 
Pierce  County  covered  a  neriod  of  two  years. 


Civil  Service  Examinations 

New  York. — Examinations  for  positions  in 
the  state,  county  and  village  service  will  be 
held  July  15  in  cities  throughout  the  state. 
Applications  must  be  in  the  hands  of  the  Civil 
Service  Commission  at  Albany  by  July  5.  Po- 
sitions to  be  filled  are:  Bridge  designer  at  a 
salary  of  $1,501  to  $2,100;  superintendent  of 
construction,  $1,800;  junior  assistant  in  en- 
gineering departments,  $901  to  $1,200. 

Examinations   Previously   Announced 

See 
Date  Eng.  Record 

Aug.  21-25.  Second  Lieutenant,  civilian 

candidates    April  1 

July     •     5.  U.     S.    assistant    sanitary 

engineer.   Salary  $1,600. June    3 
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Use  of  Waterworks  Land 

IN  this  country  the  full  possibilities  of  the 
joint  use  of  land  by  waterworks  and  park 
departments  and  other  interests  have  not 
been  realized.  What  can  be  done  in  this 
respect  was  told  in  E.  P.  Goodrich's  report 
on  city  planning  before  the  recent  conven- 
tion of  the  American  Waterworks  Associa- 
tion. As  illustrating  one  of  the  uses  to 
which  reservoir  areas  may  be  put  he  cited 
the  case  of  the  Lake  Montebello  area  at 
Baltimore,  which  is  utilized  as  a  golf  course 
by  the  Baltimore  Country  Club.  This  prac- 
tice might  be  followed  with  advantage  in 
other  cities.  Of  course,  lands  in  the  vicinity 
of  reservoirs  should  be  carefully  guarded 
to  prevent  the  runoff  of  polluting  matter 
into  the  water,  but  by  turning  the  marginal 
lands  into  the  fairways  and  greens  of  a 
golf  course  the  territory  is  placed  in  use 
without  danger  to  the  water  supply.  Other 
cities  should  not  be  neglectful  of  the  reve- 
nues which  might  be  secured  from  putting 
their  waterworks  lands  to  work. 

Quality  in  Concrete 

NEW  possibilities  in  specifying  concrete 
are  suggested  in  the  paper  by  Cloyd  M. 
Chapman,  presented  at  the  recent  meeting 
of  the  American  Society  for  Testing  Ma- 
terials, part  of  which  will  be  found  on  page 
50  of  this  issue.     He  would  make  strength 
tests  the  basis  for  fixing  the  proportions  to 
be  used.     In  the  discussion,  R.  J.  Wig,  of 
the  U.  S.  Bureau  of  Standards,  stated  that 
the  government  was  working  along  the  same 
lines,  a  fact  quite  clearly  shown  in  the  re- 
cently issued  bulletin  on  the  strength  of 
concrete.    One  of  the  important  advantages 
of  the  proposed  specification,  which  would 
require  continuous  testing  as  the  concrete 
goes   into  the  structure,   is  the  incentive 
which  it  would  afford  the  contractor  to  pro- 
duce the  best  possible  concrete.    With  the 
knowledge    that    the    product    must    show 
strength  values  not  below  a  given  limit,  he 
would  endeavor  to  develop  methods  for  in- 
suring uniform  and  satisfactory  concrete 
without  loss  of  time  or  efficiency.    Thus,  in 
addition  to  the  manifest  advantages  of  eco- 
nomical proportions  with  the  commercially 
available  aggregates,   such  a  specification 
would  be  a  powerful  stimulus  for  the  im- 
provement of  quality. 


pork-barrel  features  are  consequently  ex- 
cluded.   The  apportionment  of  funds  is  on 
definite  lines,  based  on  state  area,  popula- 
tion and  post-road  mileage;  the  state  must 
match  dollar  for  dollar  the  government's 
money,  and  no  payments  are  to  be  made 
from  the  national  treasury  until  the  Sec- 
retary of  Agriculture  has  satisfied  himself 
as  to  the  quality  of  the  work.     Of  special 
value  is  the  provision  that  no  further  fed- 
eral aid  will  be  forthcoming  for  states  and 
counties  which  fail  to  "properly  maintain" 
the  federal-aid  roads  already  built.     Much 
progress  has  been  made  in  awakening  engi- 
neers   and    communities    to    the    need    for 
proper  maintenance.     No  argument,   how- 
ever, is  quite  so  potent  as  that  of  the  with- 
holding of  funds.     After  the  government 
has  followed  this  course  of  insisting  upon 
proper  maintenance  for  five  years  it  is  rea- 
sonably certain  that  the  states  and  counties 
will  have  learned  better  than  ever  before 
the  need  for  maintaining  the  roads  once 
they  are  built.     If  this  lesson  can  be  well 
taught  that  alone  might  be  adequate  return 
to  the  taxpayers  for  the  $75,000,000  expen- 
diture that  the  measure  authorizes.     The 
inclusion  of  the  clause  is  a  tribute  to  the 
persuasive  abilities  of  those  who  framed  and 
pushed  the  bill. 

How  the  Railroads  Are  Being  Valued 

TnTVER  since  the  passage  three  years  ago 


Federal  Road  Aid 

TERMINATING  years  of  agitation.  Con- 
gress has  passed  a  federal-aid  road  bill 
of  such  proportions  as  to  satisfy  for  the 
present  the  insistent  federal-aid  advocates. 
There  is  little  likelihood  that  the  President 
will  refuse  to  sign  the  measure,  as  the  Sec- 
retary of  Agriculture  is  known  to  be  favor- 
able to  it.  The  bill,  fortunately,  follows 
the  lines  of  that  drawn  up  by  the  American 
Association  of  State  Highway  Officials,  and 


Hi  of  the  federal  Valuation  Act  the  Engi- 
neering Record  has  recognized  the  great 
importance   of   the  valuation   of  the   rail- 
roads, and  has  followed  the  developments 
much  more  closely  than  any  other  journal 
has  done.    The  important  valuation  confer- 
ences have  been  "covered,"  and  the  "fun- 
damental principles"  have  been  discussed 
at  length  in  the  editorial  pages.     Readers 
of  the  Engineering  Record  know  that  it  has 
disagreed  emphatically  with  many  of  the 
popular  theories,  and  that  with  certain  ex- 
ceptions it  upholds  the  railroad  view.     In- 
volved with  these  principles,  and  yet  quite 
apart  from  them,   are  the  problems  con- 
nected with  the  actual  work  of  evaluating 
250,000  miles  of  railroad  at  a  cost  of  more 
than  $50,000,000.     So  gigantic  and  many- 
sided  is  the  undertaking  that  it  is  difficult 
to  describe  or  picture  it  comprehensively. 
In  a  series  of  articles,  the  first  of  which 
appears  on  page  43,  Mr.  Stark  of  this  jour- 
nal's staff  presents  some  of  the  outstanding 
features.    The  first  article  reviews  the  or- 
ganization of  the  work  from  the  passage 
of  the  Valuation  Act,  and  gives  a  bird's-eye 
view  of  the  present  activities  of  the  Divi- 
sion of  Valuation.    The  second  article  will 
go  into  the  detail  procedure  of  the  inven- 
tory as  handled  in  the  Eastern  District.  In 
succeeding  articles  what  some  of  the  rail- 
road? are  doing  will  be  discussed.    It  should 
be  recognized  that  the  country  is  large,  that 
a  wide  variety  of  conditions  require  a  va- 


riety of  treatment  and  that  what  is  here 
recorded  may  not  tally  with  the  experi- 
ences of  some  of  those  engaged  in  the  work. 
The  author  is  simply  offering  snapshots 
taken  from  as  many  vantage  points  as  pos- 
sible, hoping  that  they  will  give  those  out- 
side of  the  work  a  better  conception  of 
what  is  being  done,  and  suggest  to  some  of 
those  in  it  better  ways  of  doing  it. 

The  Lowest-Bid  Curse 

THAT  it  is  false  economy  to  award  con- 
tracts to  contractors  who  have  not  had 
the  necessary  experience  or  have  not  the 
required  equipment  or  financial  resources." 
This  is  one  of  the  conclusions  in  the  report 
of  the  Department  of  Conservation  and  De- 
velopment of  New  Jersey.     It  is  a  conclu- 
sion drawn  with  regard  to  road  construc- 
tion,  but  of  course  it  applies  with  equal 
force  to  all  classes  of  construction.     No, 
there  is  nothing  new  about  the  pronounce- 
ment; there  is,  however,  every  reason  why 
it  should  be  made  because  communities,  la- 
boring  under  the  low-bid  curse,   continue 
daily  to  award  contracts  to  those  who  do 
not  even  know  how  to  bid,  much  less  how 
to  do  the  work  on  which  the  bid  is  made. 
This  and  other  journals  have  deplored  this 
condition  of  affairs  for  years;  numberless 
solemn  papers  have  been  read  on  the  sub- 
ject.    Now  a  state  department  which  has 
made  an  exhaustive  study  of  roadbuilding 
announces  that  the  award  of  contracts  to 
incompetent  contractors   (and  they  always 
think  that  they  can  do  work  for  less  than 
a  well-equipped  and  responsible  contractor 
will  bid)  is  one  of  the  principal  causes  of 
road  failures.    Must  we  go  on  forever  do- 
ing something  that  everyone  agrees  is  fool- 
ish and  not  economical?     Or  has  the  sub- 
ject been  talked  about  long  enough,  and 
the  time  for  action  arrived?    If  we  are  not 
yet  willing  to  give  officials  enough  liberty 
to  choose  the  best  bid,   as  distinguished 
from  that  which  is  merely  the  lowest,  we 
have  not  progressed  very  far  in  improve- 
ment of  the  standards  of  public  service  and 
public  servants. 

Engineering  Reminiscences 

AS  THE  MEN  who  have  made  America's 
engineering  works  famous  pass  one  by 
one  to  the  great  beyond,  one  cannot  but 
regret  that  all  too  seldom  they  leave  be- 
hind them  reminiscences  or  autobiographies 
which  might  be  an  inspiration  to  future 
generations.  Dr.  Corthell,  the  latest  to  join 
"the  innumerable  throng,"  left,  so  far  as 
is  known,  no  such  record.  And  what  a 
fund  of  reminiscence,  of  tales  of  accom- 
plishment, of  anecdotes  regarding  the  great 
men  with  whom  he  worked,  has  been  lost. 
He  could,  and  did,  regale  many  a  company 
with  stories  of  Eads,  of  Morison,  and  of 
his  own  engineering  experiences.     It  was 
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almost  prophetic  that  a  guest  in  one  of 
these  companies  early  this  year  remarked 
that  "before  he  [Dr.  Corthell]  goes  he 
should  write  an  autobiography."  Prob- 
ablj'  the  thought  never  occurred  to  Dr.  Cor- 
thell. Too  busy  with  his  part  in  the  world's 
work,  ever  attacking  new  problems,  en- 
couraging new  enterprises,  he  thought  little 
of  the  past  and  probably  would  have  under- 
valued the  influence  of  anything  he  might 
write.  Corthell  and  Noble  and  Schneider — 
dozens  of  these  engineering  giants  are 
gone.  It  is  idle  to  bemoan  the  loss  of  the 
records  they  might  have  left.  But  there 
are  still  with  us  stalwarts  who  can  record 
for  us,  and  most  graciously,  the  human 
side  of  the  engineering  of  the  last  thirty  or 
forty  years.  They  will  probably  not  do  it 
of  their  own  initiative.  Their  friends  must 
urge  them  to  the  task. 

Societies'and  Reminiscences 

THE  THOUGHT  will  occur  to  readers  of 
the  preceding  note  on  engineering  rem- 
iuiscences  that  their  publication  may  not 
easily  be  arranged  for.  Without  a  doubt 
many  who  have  had  interesting  experiences 
have  not  the  faculty  of  putting  them  in  an 
attractive  way.  Further,  the  reputation  of 
the  writer  must  be  very  wide  to  make  an 
autobiographical  venture  a  commercial 
success.  It  is  conceivable,  in  fact  it  is  cer- 
tain, that  many  reminiscences  of  great  in- 
spirational value  would  not  find  a  commer- 
cial publisher.  They  need  not,  therefore, 
remain  unwritten  and  unpublished.  Is 
there  here  not  an  opportunity  for  "society 
service,"  a  subject  on  which  this  journal 
has  frequently  dwelt  in  recent  issues? 
Some  of  these  proposed  reminiscences  would 
be  of  greater  value  to  the  profession  than 
much  of  the  inconsequential  stuff  which 
appears  in  society  publications.  The  elimi- 
nation of  a  few  papers  of  this  sort  would 
make  room  for  some  "human"  material.  It 
is  realized  that  the  acceptance  of  such  con- 
tributions would  be  a  delicate  matter — to 
refuse  what  was  prosy  and  unsuitable  with- 
out hurting  the  feelings  of  those  who  might 
offer  them.  But  difficult  matters  are  not 
to  be  shunned  merely  because  they  are 
difficult. 


Student  Inspection  Trips 

AN  IMPORTANT  and  yet  neglected  edu- 
cational opportunity  is  the  student  in- 
spection trip  to  manufacturing  plants,  con- 
struction operations  or  to  finished  struc- 
tures of  unusual  magnitude  and  interest. 
While  most  institutions  make  a  few  such 
trips  yearly,  too  often  the  students  fail  to 
obtain  the  inspiration  and  knowledge  which 
a  little  better  planning  and  handling  would 
bring.  In  an  address  before  the  Technical 
Publicity  Association  of  New  York  City 
Profewor  Furman,  of  Stevens  Institute 
of  Technology,  effectively  presented  the 
sources  of  waste  in  these  trips  and  the  ideal 
to  which  they  should  approximate. 

He  pointed  out  that  incompetent  guides, 
instead  of  the  best-informed  and  most  suc- 
cessful of  the  plant's  engineers,  are  put  in 
charge  of  the  students.  The  biggest  engi- 
neer in  the  plant  .should  be  persuaded  to 
explain  the  meaning  of  the  various  opera- 


tions and  the  inter-relation  of  parts  to  one 
another  and  to  the  final  product.  Lifelong 
impressions  of  the  plant  would  thus  be  car- 
ried away  by  the  young  men,  while  the 
engineers  themselves  would  be  a  source  of 
inspiration  to  their  neophyte  brethren. 

Furthermore,  the  number  of  students  to 
one  guide  should  be  relatively  small.  Every 
man  should  be  able  to  hear  the  explana- 
tions. In  the  confusion  and  noise  of  most 
manufacturing  plants  it  is  very  difficult  to 
hear,  yet  explanations  are  imperative  if  full 
benefit  is  to  be  derived. 

The  Engineering  Record,  which  has  often 
commended  the  co-operative  plan  of  engi- 
neering education  used  by  Dean  Schneider 
at  Cincinnati,  makes  the  suggestion  that 
more  conservative  educators  can  accomplish 
something,  at  least,  along  the  same  line  by 
making  greater  use  of  student  inspection 
trips.  In  the  vicinity  of  our  great  cities 
there  is  a  wealth  of  opportunity  for  visits 
to  all  kinds  of  engineering  operations. 
Such  trips  should  be  largely  increased  in 
number  and  variety  and  should  be  given  a 
fixed  place  in  the  curriculum.  The  stu- 
dents, moreover,  should  be  required  to  sub- 
mit reports  to  insure  retention  of  the 
knowledge  and  inspiration  gained. 


A  Difference  of  Opinion 

A  LETTER  in  a  recent  issue  of  the 
Journal  of  the  Engineers'  Society  of 
Pennsylvania  comments  on  that  publica- 
tion's policy  of  urging  engineers  to  par- 
ticipate in  civic  affairs  and  to  voice  their 
views  on  public  questions.  With  this  policy 
the  correspondent  differs.  He  says:  "In 
this  age  of  specialization  a  thorough,  care- 
ful man  has  time  for  few  matters  beyond 
his  own  profession.  Specialization  spells 
efficiency.  We  need  go  no  further  than  the 
much-quoted  example  of  Germany  to  show 
what  specialization  can  do  for  industrial 
and  economic  development.  This  (the  En- 
gineer's Society  of  Pennsylvania)  is  a  tech- 
nical society,  and  it  seems  to  me  that  the 
journal  representing  the  society  should  be 
devoted  to  purely  technical  subjects." 

As  the  readers  of  the  Engineering  Rec- 
ord know,  it,  too,  has  consistently  advo- 
cated a  larger  participation  by  engineers 
in  public  affairs  of  an  engineering  char- 
acter. That  policy,  it  is  glad  to  say,  has 
been  heartily  indorsed,  though  here  and 
there  are  found  individuals  who  want  a 
magazine  whose  sole  theme  is  technical. 
A  well-rounded  service  to  the  engineering 
profession  demands  that  a  journal  have  the 
welfare  of  the  profession  as  a  whole  in 
mind.  Certainly  that  welfare  requires  more 
than  the  mere  equipment  of  the  engineer 
with  the  latest  technical  information.  It 
demands  that  he  go  upward  and  onward: 
that  his  ethical  standards  be  raised;  that 
his  relations  with  his  fellows  be  improved 
so  that  the  uttermost  in  co-operation  is 
possible;  that  his  position  before  the  public 
be  ever  more  prominent,  in  order  that  he 
may  influence  the  community  to  its  own 
advantage  through  the  material  services 
which  he  and  his  structures  can  rend»»r. 
Surely  it  must  be  recognized,  even  by  the 
most  technical,  that  our  civilization  on  its 
material  side  is  the  work  of  the  engineer, 
and  that  the  physical  improvement  in  our 


environment  has  been  a  necessary  prereq- 
uisite for  our  political,  economic  and  so- 
cial development. 

To  divorce  oneself  from  the  relations 
which  will  allow  the  profession  still  better 
to  do  its  work  for  the  improvement  of  the 
nation  and  the  race  is  to  shut  the  door  of 
progress.  We  most  heartily  agree  with  the 
editors  of  the  Journal  when  they  dissent 
from  their  correspondent's  view.  Extreme 
specialization  leads  to  narrowness  and  pre- 
vents the  discharge  of  those  larger  duties 
which  the  engineer,  as  a  citizen,  owes  the 
nation.  It  prevents  him  from  making  a 
contribution  to  the  progress  of  the  race,  a 
privilege  that  every  unselfish  man  heartily 
welcomes. 


The  New  Cement  Specifications 

PROBABLY  the  most  important  action 
taken  at  the  meeting  of  the  American 
Society  for  Testing  Materials  in  Atlantic 
City  last  week — so  far,  at  least,  as  the 
readers  of  the  Engineering  Record  are 
concerned — was  the  passage  of  the  new 
cement  specification  to  letter  ballot,  with 
the  understanding  that  if  adopted  they  are 
to  become  effective  Jan.  1,  1917.  As  is 
generally  known,  there  have  been  two  stand- 
ard cement  specifications  for  many  years — 
those  of  the  government  and  of  the  Amer- 
ican Society  for  Testing  Materials.  At- 
tempts to  harmonize  them  proved  abortive. 
Finally  a  joint  conference  committee,  on 
which  the  government,  the  American  So- 
ciety for  Testing  Materials  and  the  Amer- 
ican Society  of  Civil  Engineers  were  repre- 
sented, was  appointed.  This  body  has  been 
working  for  several  years,  and  the  speci- 
fications evolved  and  now  reported  are  the 
result.  With  the  conference  there  has  been 
working  the  very  large  committee  on  ce- 
ment of  the  American  Society  for  Testing 
Materials. 

There  is  excellent  promise  that  the  new 
specifications  will  be  adopted  by  the  gov- 
ernment. Its  adoption  by  the  American 
Society  for  Testing  Materials  is  practically 
certain.  As  for  the  American  Society  of 
Civil  Engineers,  the  action  will  be  limited 
to  the  acceptance  of  the  report  by  the  board 
of  direction.  Very  likely,  then,  we  shall 
soon  have  only  one  standard  cement  speci- 
fication. The  principal  change  in  favor  of 
higher  quality  of  cement  is  the  increase  of 
fineness  from  75  to  78  per  cent,  for  passage 
through  the  200-mesh  sieve.  No  change  is 
made  in  the  test  for  constancy  of  volume, 
the  center  around  which  the  storm  has 
raged  in  recent  years.  On  the  chief  item  of 
divergence  between  the  two  older  specifica- 
tions-— the  method  of  determining  the  time 
of  setting — the  new  specifications  are  a 
compromise;  either  the  Gillmore  needles  or 
the  Vicat  apparatus  may  be  used. 

While  there  may  be  rejoicing  that  the 
divergence  in  specifications  will  soon  be  of 
the  past,  the  new  requirements  are  only  a 
slight  improvement  over  the  older  ones. 
Cement  chemists  claim  that  the  specifica- 
tions go  as  far  as  present  knowledge  of  ce- 
ment permits.  Be  that  as  it  may,  one 
might  have  expected,  from  the  travail  and 
stress  through  which  the  conference  and 
the  committee  have  passed,  that  something 
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more  would  have  been  produced.  One  is 
tempted  to  repeat  the  quotation,  "The 
mountain  has  been  in  labor  .  .  ."  Never- 
theless, the  vote  of-  fifty-five  in  favor  of  the 
specifications,  with  no  negatives  and  only 
three  refraining  from  voting,  should  be 
taken  as  evidence  that  under  present  condi- 
tions the  reported  specifications  are  the 
best  that  are  commercially  feasible. 


■  A^my  Reorganization  and  tlie 
Engineer  Officers'  Reserve 

SINCE  the  Army  Reorganization  Act 
went  into  effect  July  1  the  chief  interest 
of  technically  trained  men  in  the  measure 
centers  about  the  organization  of  the  en- 
gineer section  of  the  Officers'  Reserve  Corps, 
for  which  definite  provision  is  made  in  the 
new  legislation.  When  the  tentative  draft 
of  the  bill  was  prepared  last  year  one  of 
its  most  unfortunate  clauses  placed  a  limit 
of  45  years  upon  the  age  of  an  applicant 
for  a  reserve  commission.  In  an  editorial 
in  the  Engineering  Record  of  Dec.  18,  1915, 
page  747,  the  undesirability  of  this  feature 
as  applied  to  the  engineer  reserve  was 
pointed  out.  It  would  have  excluded  from 
service  engineers,  occupying  important  ex- 
ecutive positions  in  civil  life,  who  would  be 
of  invaluable  aid  to  the  War  Department 
in  the  event  of  a  national  crisis.  In  the 
measure,  as  finally  signed  by  President 
Wilson,  it  is  stated  specifically  that  the  age 
limits  for  other  branches  of  the  service  do 
not  apply  to  the  engineer  section  of  the 
Officers'  Reserve  Corps. 

For  this  revision  the  profession  has  to 
thank  the  members  of  its  joint  committee, 
representing  five  of  the  national  engineer- 
ing societies,  who  were  quick  to  see  and 
correct  the  fallacy  of  this  feature  of  the 
bill  when  it  was  first  prepared.  The  act, 
very  wisely,  does  not  attempt  to  specify  in 
detail  how  the  engineer  section  of  the  Offi- 
cers' Reserve  Corps  shall  be  organized. 
This  work  has  been  left  to  the  War  Depart- 
ment, which  is  now  formulating  the  plan 
of  organization  and  will  issue  an  invitation 
to  engineers  to  apply  for  commissions  as 
soon  as  the  requirements  for  admission  to 
the  several  grades  between  second  lieu- 
tenant and  major  have  been  definitely  deter- 
mined. 

As  it  now  stands  upon  the  statutes  the 
act  provides  for  an  Officers'  Reserve  Corps 
consisting  of  sections  corresponding  to  the 
various  arms,  staff  corps  and  departments 
of  the  regular  army.  The  President  alone 
is  authorized  to  commission  reserve  officers 
in  all  grades  up  to  and  including  that  of 
major.  The  commissions  of  reserve  officers 
cover  a  five-year  period  and  may  be  re- 
newed in  the  same  or  higher  grades  for 
successive  periods  of  five  years.  In  time 
of  actual  or  threatened  hostilities  reserve 
officers  may  be  assigned  to  temporary  duty 
with  the  regular  army  or  as  officers  in  vol- 
unteer organizations  or  at  recruit  depots. 
They  are  entitled  to  the  pay  and  allowances 
of  the  corresponding  grades  in  the  regular 
service,  with  increase  in  pay  for  length  of 
active  service. 

An  important  feature  of  the  act  makes 
provision  for  the  instruction  of  officers  of 
the  reserve  corps.    They  may  be  called  upon 


each  year  for  fifteen  days'  service  in  the 
field,  where  they  will  receive  the  benefit  of 
guidance  in  practical  work  by  regular  army 
officers.  Every  army  man  who  has  ad- 
dressed audiences  of  engineers  on  the  sub- 
ject of  military  training  recently  has  em- 
phasized the  absolute  necessity  of  field 
service  rather  than  a  mere  perusal  of  text 
books.  Of  course  this  field  instruction  for 
reserve  officers  is  contingent  upon  appro- 
priations for  this  specific  purpose.  Cer- 
tainly the  money  will  be  well  spent  in  im- 
proving the  efficiency  of  the  engineer  branch 
of  the  reserves,  for  the  European  War  has 
demonstrated  that  technically  trained  men 
are  needed,  as  never  before,  in  military 
operations  as  they  are  carried  on  today. 

For  the  purpose  of  securing  an  additional 
reserve  of  enlisted  men  for  military  service 
an  Enlisted  Reserve  Corps  also  has  been 
authorized. 

The  way  is  now  open  for  mobilizing  ef- 
fectively the  nation's  technically  trained 
men.  It  is  safe  to  predict  that  when  the 
War  Department's  call  for  the  enrollment 
of  reserve  officers  is  made  there  will  be  a 
hearty  response  from  the  engineering  pro- 
fession. 


Who  Should  Select  the 
Pavements? 

IT  is  quite  customary  to  allow  citizens 
to  select  the  type  of  pavement  to  be  laid 
in  front  of  their  property.  The  custom  can 
be  ascribed  without  doubt  to  the  preva- 
lence of  that  very  excellent  institution,  the 
special  -  assessment  system.  The  theory 
seems  to  be  that  since  the  citizens  pay  the 
bill,  they  should  have  the  right  to  say  what 
they  shall  buy.  While  there  is  reason  back 
of  the  theory,  the  relation  of  the  property 
holders  to'the  purchase  of  a  pavement  is 
quite  different  from  that  of  the  normal  pur- 
chaser to  the  things  he  buys.  Taken 
generally,  a  buyer  knows  the  wares  he 
contemplates  purchasing.  He  does  not  al- 
ways possess  the  technical  knowledge  ex- 
pected of  large  organizations.  He  will  not 
buy  a  suit  of  clothes  by  specification  as 
does  the  government  in  purchasing  army 
uniforms.  Nevertheless,  he  has  some  stand- 
ard based  on  experience. 

With  pavements  it  is  different.  The  aver- 
age citizen  pays  no  attention  to  the  con- 
dition of  the  streets,  though  possibly  the 
advent  of  the  automobile  requires  that  this 
statement  be  qualified.  Even  when  he  does 
notice  them,  he  is  not  sufficiently  familiar 
with  traffic  conditions  and  construction  de- 
tails to  know  why  one  pavement  proves  a 
success  and  another  a  failure.  One  might 
contend  that  the  average  citizen  may  be 
qualified  to  pass  some  sort  of  judgment 
on  the  type  in  use  on  his  own  street  for  a 
term  of  years.  But  even  were  this  granted 
— which  this  journal  does  not — there  would 
still  be  inability  to  judge  of  the  merits 
of  alternative  types. 

Were  the  citizen  left  to  himself,  to  judge 
by  his  experience  and  by  the  data  placed 
at  his  disposal  by  a  competent  city-engi- 
neering department,  the  results  might  not 
be  so  bad.  Unfortunately,  from  the  time 
a  new  pavement  is  proposed  to  the  date  of 
signing   contracts   he   becomes   the   object 


of  attack  of  the  material  salesmen.  Intent 
only  on  getting  their  products  used,  these 
men  urge  the  use  of  their  materials, 
whether  or  not  they  are  adapted  to  the 
particular  conditions.  Even  an  engineer 
has  need  for  great  steadiness  to  resist  this 
selling  assault.  What  hope,  then,  is  there 
that  the  layman  will  pass  a  reliable  judg- 
ment? The  result  is  obvious.  The  sales- 
man with  the  glibbest  tongue,  or  the  one 
who  can  win  a  group  of  influential  cjtizens, 
will  get  his  material  used.  The  real  merits 
of  the  case  do  not  receive  consideration. 
The  pavement  is  bought  on  price — first 
cost — not  on  quality.  Total  cost  is  entirely 
lost  sight  of. 

Every  engineer  engaged  in  city  work  can 
cite  instances  to  show  the  pernicious  in- 
fluence of  the  pavement-material  salesman. 
In  a  recent  case  four  different  types  were 
being  laid  on  adjoining  streets,  though  all 
conditions,  traffic  included,  were  identical. 
There  was  no  excuse  for  the  difference.  The 
engineers  admitted  it.  The  variable  factors 
were  the  skill  of  the  material  salesman  and 
the  mentality  of  the  property  owners.  In 
another  case,  where  citizens  decided  upon 
an  undesirable  type  of  paving,  an  opposing 
paving  interest,  with  the  assistance  of  an 
engineer,  asked  the  signers  of  the  petition 
the  reason  for  their  choice.  They  had  no 
reason,  except  that  a  representative  of  the 
paving  company,  accompanied  by  an  influ- 
ential citizen,  had  visited  them  and  re- 
quested their  approval.  When  the  facts 
were  laid  before  them  they  withdrew  their 
signatures  with  as  much  alacrity  as  when 
they  had  given  them. 

Fortunately  some  cities  are  abandoning 
this  objectionable  method  of  pavement  selec- 
tion. One  improvement,  and  a  great  one, 
consists  in  putting  in  the  hands  of  the  city 
engineer  the  power  to  designate  two  or 
three  types  from  which  a  selection  must  be 
made.  Even  this,  however,  is  a  makeshift. 
Granted  that  for  given  traffic  and  other 
conditions,  two  or  three  types  are  equally 
satisfactory — which  is  obviously  not  true — 
the  engineer  would  nevertheless  be  in  a 
better  position  to  make  a  selection  than  the 
layman. 

Without  a  doubt  the  best  method  of  pro- 
cedure is  to  have  the  city  engineer  desig- 
nate the  type  that  must  be  used.  His  choice 
would  be  predicated  on  all  the  factors  that 
should  be  considered — -foundation  condi- 
tions, traffic,  ability  of  the  district  to  stand 
the  assessment,  characteristics,  cost,  and 
life  of  various  surfacings.  If  this  be 
deemed  an  unwarranted  inroad  upon  the 
right  of  the  citizen  to  indicate  for  what 
his  money  should  be  spent,  reference  may 
be  made  to  the  conditions  which  obtain  in 
connection  with  other  municipal  engineer- 
ing works  governed  by  the  special-assess- 
ment system.  The  property  holders  are 
not  consulted  as  to  the  design  of  the  sew- 
erage system  or  the  width  of  streets. 

Manifestly  the  course  here  advocated 
does  not  preclude  considerations  of  the 
wishes  and  views  of  the  citizens — they 
should  be  given  a  hearing.  Their  views, 
though,  will  be  but  one  of  the  factors. 

Abandonment  of  the  present  system  is 
necessary  before  city  paving  in  this  coun- 
try will  be  on  a  satisfactory  basis. 
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Finish  Deep  Bridge  Substructure,  Designed  to  Reduce 
Work  Under  Water,  Month  Ahead  of  Time 

Giant  Driver  for  138-Foot  Piles,  Large  Mixer  Boat  and  Removable  Dams  Handled  by  Floating  Crane 
Used  to  Build,  105  Feet  Below  Low  Water,  Foundations  on  Which  Pumping  Averaged  Less  Than  18  Feet 


THE  SUBSTRUCTURE  of  the  Interstate 
bridge  over  the  Columbia  River  at  Port- 
land, Ore.,  .has  been  completed  a  month 
ahead  of  schedule  in  spite  of  six  weeks'  de- 
lay and  notwithstanding  that  new  construc- 
tion problems  had  to  be  worked  out.  These 
problems  were  presented  by  a  design  which 
utilized  the  possibility  of  securing  very  long 
piles  to  concrete  a  large  proportion  of  each 
pier  base  under  water  and  save  expensive 
construction,  as  was  described  on  page  18 
of  the  Engineering  Record  of  July  3,  1915. 
The  giant  floating  driver,  overhanging  the 
full  width  of  the  cofferdams  and  able  to 
handle  138-ft.  piles;  removable  cofferdams 
handled  by  a  50-ton  floating  crane  and 
fitted  in  turn  to  the  pier  cribs,  which  re- 
main in  place,  and  a  floating  concrete  plant 
which  placed  the  20-ft.-thick  pier  bases,  the 
shafts  rising  37  ft.  above  low  water  and  the 
abutments  back  from  the  shore  line,  are 
among  the  construction  features  of  the 
work.  The  pile  driving  was  of  unusual 
interest,  an  average  penetration  of  103  ft. 
being  obtained  under  one  pier  and  a  large 
jet  being  plunged  to  full  penetration  in  the 
sand  bottom  before  setting  each  pile. 

First  Highway  Bridge  Across  Lower 
Columbia 

The  structure  is  best  known  as  a  highway 
bridge  because  it  is  the  first  on  which  high- 
way traffic  will  be  carried  across  the  lower 
Columbia  River.  Also  it  will  remove  the 
last  obstacle  to  the  Pacific  Highway,  which 
has  been  blocked  only  at  this  one  point  in 
the  entire  stretch  from  Mexico  to  Canada. 
In  addition  to  highway  traffic,  however,  the 
bridge  will  carry  six  lines  of  rails  to  pro- 
vide double  tracks  for  both  broad  and  nar- 
row gage  electric  cars.  Work  on  the  bridge 
was  started  in  March,  1915,  and  the  con- 
tracts require  it  to  be  ready  for  traffic  on 
Oct.  31,  1916.  The  total  length  of  the  thir- 
teen truss  spans  and  one  girder  span  over 
the  main  channel  of  the  river  shown  in  the 
accompanying  drawing  is  increased,  by  long 
fills  and  the  two  girder  bridges  required  to 
cross  low  land  and  sloughs  on  the  Oregon 
side,  to  a  total  length  of  4  1/3  miles. 


By  FRANK  M. CORTELYOU 
Resident   Engineer,  Vancouver,  Wash. 

The  concrete  bases  of  piers  in  the  river 
proper  were  all  built  in  open  cribs  on  piles. 
The  abutments  consist  of  two  shafts,  each 
resting  on  a  separate  base  connected  at  the 
top  by  a  reinforced-concrete  wall,  which  ex- 
tends only  a  short  distance  below  the  bridge 
seat.  Thus  the  horizontal  thrust  on  the 
pier  from  the  fill  is  greatly  reduced  and  a 
considerable  .saving  effected. 

The  first  work  on  the  pier  foundations 


DUMB-BELL  PIBai   SHAFT   COMPLETED 

was  to  excavate  each  pier  site,  removing 
enough  material  so  that  the  sides  could 
take  a  natural  slope  and  still  leave  the  de- 
sired clear  area  at  the  level  of  the  pier  base. 
While  this  excavation  was  in  progress  tini- 
ber  cribs  (22  x  79  ft.  in  plan  for  piers  2 
and  3,  16  x  57  ft.  for  piers  4  to  13  inclusive, 
and  15  x  54  ft.  for  pier  1)  were  built  up  to 
a  height  as  great  as  could  be  floated  in  the 
depth  of  water  available.  As  the  excava- 
tion was  finished  at  each  pier  the  unfinished 
crib  for  that  site  was  floated  to  place  and  its 


framing  completed.  A  cofferdam  of  the 
same  plan  dimensions  as  the  crib  was  then 
fitted  on  top  and  the  two  sunk  until  the 
crib  rested  on  the  bottom  at  the  proper 
depth. 

After  the  piles  were  driven  inside  this 
open  caisson,  the  concrete  base  was  poured 
through  a  tremie  to  within  2  ft.  of  the 
level  at  which  the  piles  were  to  be  cut  off, 
forming  the  unusually  thick  pier  base,  with 
embedded  piles,  which  is  a  feature  of  the 
design.  The  crib  would  then  be  pumped 
out,  the  piles  cut  off  by  hand  and  the  re- 
mainder of  the  concrete  placed  in  the  open. 
Forms  for  the  shaft  were  then  built  up 
above  water  level  and  the  concrete  com- 
pleted to  this  point  within  the  protection  of 
the  cofferdam.  When  the  concreting  was 
completed  above  water  level  the  cofferdam 
was  lifted  off,  ready  to  be  used  for  the  next 
pier. 

Pier  Excavation  Used  in  Approach  Fill 

Practically  all  the  preliminary  excava- 
tion was  done  with  a  dipper  dredge  having 
a  4-yd.  bucket.  It  was  not  feasible  to  use 
a  boom  long  enough  to  swing  this  material 
beyond  the  limits  of  the  excavation,  so  it 
was  loaded  on  barges  and  rehandled  to  a 
fill  in  one  of  the  approaches.  In  order  to 
dispose  of  this  excavated  material  econ- 
omically the  substructure  contractor  took 
a  subcontract  for  a  portion  of  the  approach 
fill  that  could  be  conveniently  placed  by  this 
method. 

The  depth  of  the  excavation  at  each  pier 
was  ordinarily  about  20  ft.,  and  from  five 
to  seven  days  of  two  8-hr.  shifts  were  re- 
quired to  complete  it.  The  excavation  for 
piers  2  and  3,  which  are  to  support  a  272- 
ft.  liftspan  and  the  towers  for  raising  it 
to  a  175-ft.  clearance  above  low  water,  was 
carried  down  about  25  ft.  below  river  bot- 
tom. The  excavation  for  each  of  these 
piers  required  about  twenty  8-hr.  shifts. 
The  dipper  dredge  used  for  this  work  was 
able  to  excavate  at  a  depth  of  about  48  ft. 
below  the  surface  of  the  water. 

Cribs  and  Removable  Caissons 

The  timber  cribs,  filled  with  concrete  up 
to  the  top  of  the  pier  bases,  were  left  in 
place  as  part  of  the  permanent  construc- 


IN  COUNTRY  WHERE  PlliS  MORE  THAN   100  FEET  LONG  ARE  OBTAINABLE,  DEEP  PIERS  FOR   MAIN   CHANNEL  SPANS   SHOWN   WERE 
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tion.  The  cofferdams  used  above  this  point 
were  built  in  the  same  as  the  cribs,  except 
that  the  thickness  of  the  cofferdam  timbers 
decreased  with  the  height.  These  coffer- 
dams were  handled  as  units  by  a  50-ton 
floating  derrick,  which  lifted  them  into 
place  on  top  of  the  completed  cribs  and 
later  removed  them  after  the  pier  shaft  had 
been  carried  above  the  water  level.  In  re- 
moving several  of  these  dams  the  dead  lift 
approached  the  capacity  of  the  crane. 
Three  cofferdam  units  were  built  for  piers  4 
to  13  inclusive,  and  one  cofferdam  of  a 
larger  size  was  used  for  the  two  piers  under 
the  liftspan  towers. 

Cribs  Suspended  During  Construction 

To  facilitate  handling  the  cofferdams  it 
was  found  desirable,  as  with  the  cribs,  to 
begin  their  construction  near  the  shore  and 
when  partly  completed  to  float  them  to 
deeper  water  to  be  built  up  to  final  height. 
At  the  point  selected  as  shipyard,  parallel 
rows  of  piles  were  driven,  separated  by  a 
distance  slightly  greater  than  the  pier 
width.  Suspended  from  caps  on  these  piles 
were  two  pairs  of  four-sheave  tackles,  which 
supported  two  crossbeams  passing'  beneath 
the  bottom  timbers  of  the  crib  or  coffer- 
dam. At  the  desired  stage  the  structure 
was  lowered  by  the  tackles  until  it  floated. 

In  fastening  the  cofferdam  to  the  crib, 
ten  1-in.  rods  were  used,  located  at  each  cor- 
ner of  the  crib  and  at  the  ends  of  each 
strut.  The  lower  ends  of  these  rods  were 
U-shaped  and  attached  by  means  of  a  bolt  to 
a  strap  plate  bolted  to  the  crib.  The  tops 
of  the  rods  passed  through  a  3-in.  plank 
laid  across  the  corner  or  along  the  sides  of 
the  cofferdam.  The  joint  between  crib  and 
cofferdam  was  calked  with  oakum,  which 
was  then  battened  over  to  keep  it  in  place. 
A  2  X  4  was  also  spiked  around  the  lower 
edge  of  the  cofferdam  on  the  inside  and  to 
the  top  of  the  last  course  of  the  crib,  this 
being  possible,  as  the  top  crib  timber  was 
2  in.  thicker  than  the  bottom  of  the  coffer- 
dam. During  the  placing  of  these  rods  and 
the  calking  of  the  joint  the  derrick  which 
placed  the  cofferdam  still  held  part  of  the 
weight,  so  as  to  prevent  the  crib  and  the 
cofferdam  from  overturning. 

In  order  to  sink  the  cribs,  sand  boxes 
were  provided  for  weight  by  extending  side 
timbers  beyond  the  ends  of  the  crib,  laying 
a  suitable  floor  and  supporting  it  on  in- 
clined struts.  The  sides  and  ends  were 
roughly  boxed  up  to  hold  the  material  used 
for  ballast.  Usually  very  little  digging  had 
to  be  done  when  the  cribs  were  lowered,  as 
it  was  found  that  the  original  excavation 
did  not  rapidly  fill  up. 

Rigging  to  Place  Cribs 

Two  methods  were  tried  for  guiding  the 
cribs    during    sinking.      The    first    method 
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FLOATING  MIXER  PLANT  PLACED  CONCRB/TE  40  FEET  UNDER  WATHK  TO  37  FEET  ABOVE 


made  use  of  four  guide  piles,  one  near  each 
corner  of  the  crib  on  the  outside.  These 
were  square  timbers,  and  each  one  passed 
through  two  steel  straps  fixed  to  the  sides 
of  the  crib — one  near  the  top  and  another 
near  the  bottom.  Before  driving  these 
guide  piles  the  dipper  dredge  was  set  just 
below  the  pier  and  firmly  anchored  by  its 
spuds.  By  means  of  lines  from  the  crib  to 
the  end  of  the  dipper  arm,  the  crib  was 
shifted  so  as  to  be  lined  in  by  two  transits 


Mar  Apr  Ifby  June  July  Aug.  Sefi  Oct.  Nm.  Dec  Jan  Feb.  Mcr.  Apr  May 
1915  1916 

ACTUAL     PROGRESS     EXCEIEDS    REQUIREMENTS 

on  shore,  and  when  satisfactorily  located 
the  guide  piles  were  driven.  As  this  method 
was  not  very  successful,  owing  to  the  diffi- 
culty of  holding  the  crib  with  the  dredge 
and  the  time  required  to  get  the  crib  into 
line,  it  was  abandoned  in  favor  of  a  new 
plan. 

Under  the  new  plan  dolphins  were  driven 
about  150  ft.  above  the  center  line  of  the 
bridge  and  50  ft.  on  either  side  of  the  pier 
center  line.  The  dipper  dredge  was  then 
anchored  by  its  spuds  about  50  ft.  below 
the  downstream  end  of  the  crib  and  a  line 


was  run  from  each  comer  of  the  crib  to 
the  dredge,  those  from  the  upstream  ends 
first  passing  through  single-sheave  blocks 
on  the  dolphins.  The  crib  could  then  be 
easily  handled  and  shifted  by  means  of 
these  lines  and  no  further  difficulty  was  ex- 
perienced. 

Overhang  Driver  122  Feet  High 

It  was  considered  worth  while  to  build  a 
special  driver  for  putting  down  the  piles, 
and  it  was  found  that  the  special  features 
developed  greatly  facilitated  the  work.  The 
driving  equipment  was  mounted  on  a 
wooden  scow  32  x  100  ft.  in  plan  and  7  ft. 
deep.  The  leads  of  the  driver,  designed  to 
handle  138-ft.  piles,  extended  122  ft.  above 
the  water  and  were  constructed  so  as 
to  overhang  the  front  end  of  the  barge 
about  22  ft.  This  overhang  permitted  the 
driving  of  all  the  piles  in  a  pier  without 
having  to  shift  the  driver  from  one  side  of 
the  cofferdam.  The  lower  platform  on  this 
overhang  was  about  15  ft.  from  the  water. 
This  clearance  was  necessary  in  order  that 
the  leads  might  be  swung  clear  of  the  cof- 
ferdam top  at  low  water. 

The  driver  was  equipped  with  a  No.  2 
Vulcan  steam  hammer  and  two  4-in.  jet 
pipes  about  110  ft.  long.  The  hammer  was 
mounted  in  a  steel  frame,  which  served  as 
an  extension  to  the  driver  leads  when  the 
head  of  the  pile  got  below  the  lower  plat- 
form of  the  driver.  This  permitted  driving 
until  the  head  of  the  pile  reached  the  water 
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surface.  Two  12  x  18  x  10  x  12-in.  com- 
pound duplex  pumps  were  used  for  supply- 
ing water  to  the  jets.  Each  of  these  had  a 
capacity  of  900  gal.  per  minute.  From  each 
pump  a  7-in.  discharge  line  ran  to  the  front 
of  the  barge  and  there  joined  a  10-in.  line 
running  up  the  driver  frame  to  a  height 
of  68  ft.  above  the  deck.  From  this  point 
the  water  was  carried  to  each  side  of  the 
driver  by  a  7-in.  line  and  then  to  a  connec- 
tion with  the  jet  pipes  by  about  70  ft.  of 
4-in.  rubber  hose. 

Originally  a  4-drum  hoisting  engine  with 


of  the  time  lost  at  first  was  spent  in  cor- 
recting defects  which  developed  in  the  rig 
after  it  was  put  in  operation,  but  after  the 
first  three  or  four  piers  there  was  very 
little  time  lost.  The  material  into  which 
the  piles  were  driven  was  fine  sand  with 
an  occasional  layer  of  clay.  At  piers  1,  2 
and  3  the  piles  reached  a  hard,  cemented 
gravel,  which  accounts  for  their  small  pene- 
tration. As  it  was  found  possible  to  secura 
the  long  piles  required  it  was  considered 
advisable  to  specify  these  lengths  and  elim- 
inate follower  troubles.    The  average  length 
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PERMANENT   CRIB,  REIMOVABLE   COFFERDAM    AND   DUMB-BELL   SHAFT   FEIATURES  OP  SUBSTRUCTURE 


7  X  10-in.  cylinders  was  installed.  This 
was  connected  to  handle  the  hammer  line, 
pile  line  and  each  of  the  jet  lines  on  the 
main  drums.  Later  an  8  x  12-in.  two-drum 
hoisting  engine  was  added  for  handling  the 
jets,  as  it  was  found  that  the  original 
engine  did  not  have  enough  power,  and 
also  that  one  engineer  had  considerable 
difficulty  in  attending  to  all  four  lines  and 
to  the  pumps  at  the  same  time.  An  800-hp. 
boiler  supplied  steam  for  the  two  engines, 
the  hammer  and  the  pumps. 

The  driving  time  shown  in  the  table  does 
not  include  the  time  spent  in  making  re- 
pairs, except  in  the  case  of  such  minor  re- 
pairs as  broken  water  or  steam  hose.   Most 


of  piles  used  in  piers  4  to  13  inclusive  and 
in  the  Hayden  Island  abutment  was  119.9  ft. 

Before  setting  each  pile  the  jets  were  put 
down  their  full  length  at  the  point  where 
the  pile  was  to  be  driven  and  were  then 
quickly  withdrawn,  the  pumps  being  stopped 
as  soon  as  the  jets  started  back.  The  pile 
was  then  picked  up,  set  in  the  leads  and 
dropped.  The  hammer  was  then  lowered 
onto  the  pile  and  the  jets  again  put  down 
and  worked  up  and  down  as  long  as  the  pile 
would  go  down  under  the  weight  of  the 
hammer.  Steam  was  then  turned  into  the 
hammer  and  the  pile  driven  to  refusal  with 
the  jets  working. 

After  some  experience  it  was  found  that 


there  was  a  decided  advantage  in  first  mak- 
ing a  hole  with  the  jets.  The  piles  were 
ordinarily  dropped  for  more  than  half  of 
their  penetration,  and  the  weight  of  the 
hammer  took  them  down  still  farther. 
The  second  lowering  of  the  jets  then 
secured  an  additional  penetration,  so  that 
ordinarily  the  piles  had  to  be  driven  only 
the  last  10  or  15  ft.  In  many  cases  the 
jets  took  the  piles  down  for  the  full  pene- 
tration without  requiring  any  hammering. 
It  was  found  best  to  get  the  piles  down  as 
far  as  possible  before  starting  the  hammer, 
as  the  vibration  seemed  to  make  the  sand 
settle  around  them  and  greatly  to  increase 
the  difficulty  of  driving  after  the  first  10 
or  15  ft. 

It  was  also  found  to  be  important  to  keep 
the  piles  straight,  accurately  located  and 
driven  vertically.  As  soon  as  a  pile  came 
in  contact  with  one  previously  driven,  ex- 
cessive hammering  was  required  for  small 


Penetration  of  Piles  and  Time  Required  for 

Driving 

Pene-  Time 

tration  Average  required 

P'er                   Piles           speci-  penetra-  for  drly- 

No.                  in  pier         fled,  ft.  tion,  ft.  Intr.  hr. 

1 ,...       60                20  12.5  18 

2 182                15  14.3  7S 

3 182                 25  18.0  II 

4 90                64  «8.0  46 

5 90                64  65.8  40 

6 DO                64  64.7  41 

V 90                64  70.7  38 

8 90                64  70.0  43 

9 90                64  70.4  36 

10 90                70  73.2  47 

11 80                81  80.6  83 

12 SO                83  84.8  54 

13 80                83  85.1  54 

B 84              105  103.4  91 


additional  penetration.  Care  was  taken  to 
keep  the  jets  straight  and  with  their  lower 
ends  close  to  the  point  of  the  pile,  as  it 
was  found  that  if  the  jets  got  away  from 
the  pile  the  water  was  liable  to  follow  up 
a  pile  previously  driven,  not  only  being  of 
no  help  to  the  hammer,  but  actually  in- 
volving the  risk  of  lifting  the  other  pile. 
This  happened,  fortunately  without  dam- 
age, in  three  or  four  cases  with  120-ft. 
piles.  It  was  also  found  to  be  necessary  to 
keep  the  jets  moving,  as  otherwise  they 
tended  to  freeze  in  and  cause  considerable 
loss  of  time.  The  jets  were  not  fastened 
to  the  piles,  but  each  jet  was  held  in  place 
and  guided  by  one  man. 

The  jetting  brought  up  considerable 
material,  which  had  to  be  cleaned  out  of  the 
crib  before  placing  concrete.  This  was  done 
with  a  hydraulic  siphon  operated  by  the 
pumps  on  the  driver.  The  hose  from  one 
jet  was  connected  to  the  siphon  and  the 
other  jet  was  used  to  stir  up  the  material. 
Ordinarily  there  was  from  4  to  6  ft.  of  sand 
to  be  cleaned  out  of  each  crib. 

Flexible  Floating  Concrete  Plant 

The  concreting  plant  was  located  on  a 
33  x  110-ft.  barge  equipped  with  sand  and 
gravel  hoppers  and  a  1-cu.  yd.  mixer.  Sand 
and  gravel  were  delivered  from  barges  into 
the  hoppers  by  a  derrick  boat  with  a  clam- 
shell bucket.  Mounted  on  the  barge  was  a 
steel  elevator  tower  90  ft.  high,  from  which 
the  concrete  was  dumped  into  the  distrib- 
uting hopper,  passing  thence  through  a 
chute  into  an  8-in.  pipe,  which  delivered  it 
directly  to  the  forms  or  to  a  10-in.  tremie 
for  deposit  under  water.  The  tremie  was 
hung  from  a  boom  which  could  swing  so  as 
to  deliver  to  any  part  of  the  crib,  and  was 
raised  and  lowered  by  the  same  engine  as 
the  hoist.  The  only  trouble  with  the 
tremie  occurred  on  the  first  day,  when  it 
was  noticed  that  the  material  did  not  run 
through  the  pipe  readily.    The  trouble  was 
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located  in  a  joint  between  two  sections  of 
the  pipe  where  a  workman  had  failed  to 
place  a  rubber  gasket  in  a  flanged  coupling 
and  the  pipe  was  consequently  not  water- 
tight. 

Little  Difficulty  with  Pumping 

The  cribs  were  pumped  out  by  means  of 
a  10-in.  pulsometer,  which  handled  the 
work  easily  except  in  the  case  of  the  first 
crib,  where  a  10-in.  centrifugal  pump  was 
also  required.  The  first  concrete  was  per- 
mitted to  set  at  least  36  hr.  before  starting 
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ft.           No. 

14.6           X 
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IS 
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22.4 

...    18.8 

7 
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to  pump.  All  the  joints  in  the  cofferdam, 
and  in  the  crib  from  a  point  6  ft.  below  the 
elevation  at  which  the  piles  were  cut  off, 
were  calked  with  oakum.  As  an  additional 
precaution  to  prevent  the  water  from  com- 
ing up  along  the  inside  of  the  crib  timbers, 
the  fourth  timber  below  the  pile  cutoff 
level  was  made  2  in.  thinner  than  those 
above  and  below,  thus  keying  the  concrete 
of  the  seal  into  the  crib.  Most  of  the  leak- 
age into  the  cribs  was  through  the  joint 
between  the  crib  and  cofferdam.  On  being 
pumped  out  the  large  leaks  in  the  cribs 
were  calked  from  the  inside,  so  that  the 
leakage  during  the  concreting  of  the  re- 
mainder of  the  base  was  easily  handled  by 
a  3-in.  pulsometer. 

The  accompanying  table  gives  the  head 
of  water  on  each  of  the  cribs  after  they 
were  pumped  out,  the  head  being  measured 
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to  a  level  1  ft.  below  that  at  which  piles 
were  cut  off. 

For  the  forms  for  the  tapering  shafts 
of  the  pier  2-in.  lumber  was  used,  set  ver- 
tically and  with  wedge-shaped  pieces  to  care 
for  the  batter.  These  forms  were  tied 
across  by  %-in.  horizontal  rods  spaced  on 
2-ft.  centers.  Wooden  segmental  shapes 
were  set  inside  as  spacers  at  6-ft.  intervals 
and  removed  as  the  concrete  was  carried 
up.  The  forms  for  the  webs  were  all  made 
of  1-in.  shiplap,  laid  horizontally  against 
vertical  2  x  6-in.  studding  spaced  on  2-ft. 
centers.  Back  of  the  studding,  and  at 
about  4-ft.  centers,  3  x  12-in.  wales  were 
placed  horizontally,  and  back  of  the  wales 
4  X  6-in.  verticals,  through  which  passed 
the  %-in.  tie  rods  for  holding  the  form 
together.  All  bolts  passing  through  the 
concrete  were  incased  in  tin  tubes  to  per- 
mit of  their  removal. 

Piers  Completed  Ahead  of  Time 

The  last  concrete  was  poured  on  May  1, 
30  days  ahead  of  the  contract  date.  This 
rate  of  progress  is  considered  very  satis- 
factory in  view  of  the  unusual  weather  con- 
ditions met  with  during  the  work.  Al- 
though in  June,  1915,  the  water  reached  a 
stage  of  only  12.6  ft.,  as  compared  with  a 
normal  high-water  stage  of  20.5  ft.,  dur- 
ing the  winter  season  the  rainfall  was  30 
per  cent  in  excess  of  the  average,  and  for 
about  six  weeks  unusually  protracted  cold 
weather  and   ice   in  the  river  brought  all 


work  to  a  standstill.  Since  that  time  the 
progress  made  is  particularly  notable,  over 
30  per  cent  of  the  total  number  of  piles 
(1376)  and  40  per  cent  of  the  total  concrete 
yardage  (about  17,300  cu.  yd.)  having  been 
placed  within  a  period  of  two  months. 

Harrington,  Howard  &  Ash  (formerly 
Waddell  &  Harrington)  of  Kansas  City, 
Mo.,  are  the  consulting  engineers  in  charge 
of  the  design  and  construction,  for  whom 
the  writer  is  resident  engineer  in  charge. 
The  Pacific  Bridge  Company,  of  Portland, 
built  the  substructure. 


GIANT    DRIVER   OVERHUNG   FULL   WIDTH   OF   PIERS   AND    HANDLED    138-FOOT   PILES 


Quick  Repair  of  Embankment  Prevents 
Floods  in  Pomona,  Cal. 

By  reconstructing  an  old  embankment, 
known  as  the  Fleming  Dam,  begun  thirty 
years  ago  as  a  wall  of  loose  boulders  de- 
signed to  keep  the  waters  of  the  Santa  Ana 
River  from  flooding  Claremont  and  Pomona, 
Cal.,  the  Pomona  Valley  Protective  Associa- 
tion recently  made  the  old  work  a  stable  and 
almost  modern  wall  in  a  comparatively  short 
time.  A  trench  was  excavated  3  ft.  below  the 
lowest  point  in  the  wash  and  a  concrete  wall 
was  laid  to  a  height  of  about  6  ft.  A  rock 
and  gravel  fill  was  constructed  on  the  down- 
stream side  to  a  height  of  about  5  ft.  more 
and  of  sufficient  width  at  the  top  for  a  road- 
way. The  face  of  this  was  covered  with  a 
layer  of  boulders  and  two  widths  of  heavy 
wire  fencing  laid  over  the  boulders.  These 
were  wired  together  and  pieces  of  heavy 
galvanized  wire,  which  later  served  to  hold 
the  entire  mattress  together,  were  placed 
28  in.  apart.  On  top  of  this  layer  of  netting 
were  put  cobblestones  8  or  10  in.  in  diam- 
eter. The  wire  netting  was  then  pulled  up 
over  this  layer  of  rock,  drawn  taut  with 
crowbars  and  securely  tied  to  the  netting 
below  by  the  wires  referred  to,  in  much  the 
same  manner  as  tying  a  quilt.  The  upper 
edges  of  the  netting  were  wired  together. 
At  distances  of  30  ft.  concrete  was  poured 
into  the  cobblestone  apron,  tying  the  whole 
mass  together  and  yet  making  it  sufficiently 
flexible  to  meet,  any  change  of  ground  level. 
At  frequent  intervals  lengths  of  netting  15 
or  20  ft.  long,  tied  together  to  form  a  tube, 
were  filled  with  boulders  and  placed  to  divert 
the  water  from  the  wall  toward  the  center 
of  the  channel.  The  entire  cost  of  construc- 
tion was  about  $2.50  per  foot. 
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Recommends  Steel  Pipe  for  37-Inch  Water 
Main  9%  Miles  Long  at  Rochester 

Edwin  A.  Fisher  Favors  Lock-Bar  Line  After  Detail  Analysis 
of  Alternate  Proposals  for  Steel  and  Cast  Iron  for  Conduit  3 


BASING  his  decision  upon  a  detailed 
analysis  of  first  cost  of  construction, 
cost  of  maintenance  and  durability  of  ma- 
terial, Edwin  A.  Fisher,  consulting  engi- 
neer to  the  city  of  Rochester,  N.  Y.,  has  rec- 
ommended that  of  the  alternate  bids  re- 
ceived April  19  for  a  cast-iron  and  a  steel 
pipe  line  37  in.  in  diameter  and  51,000  ft. 
long  the  one  calling  for  a  steel  main  of  the 
lock-bar  pipe  be  selected.  In  the  matter  of 
first  cost  for  the  proposed  line,  known  lo- 
cally as  Conduit  3,  the  steel  pipe  showed  a 
saving  of  $44,235  as  compared  with  cast 
iron.  This  saving,  Mr.  Fisher  calculated, 
would  keep  the  steel  pipe  in  repair  for  38 
years — assuming  that  no  recoating  would 
be  required  for  the  first  25  years — while  at 
the  same  time  a  fund  of  more  than  $140,000 
would  be  created.  Mr.  Fisher's  findings  are 
concurred  in  by  John  F.  Skinner,  principal 
assistant  engineer,  and  Frederick  P.  El- 
wood,  city  engineer,  in  a  report  dated  May 
9,  from  which  the  following  extracts  have 
been  taken: 

Kind  of  Material 

Separate,  proposals  were  invited  for  fur- 
nishing the  necessary  37-in.  cast-iron  pipe 
and  special  castings,  and  also  for  hauling 
and  laying  it.  Alternative  proposals  were 
invited  for  furnishing,  hauling  and  laying 
complete  87-in.  lock-bar  steel  pipe  for  the 
same  purpose.  Three  bids  were  received 
for  furnishing  the  cast  iron,  ranging  from 
$326,110  to  $332,465,  the  lowest  being  that 
of  the  United  States  Cast  Iron  Pipe  & 
Foundry  Company,  for  $326,110.  For  haul- 
ing and  laying  cast-iron  pipe,  eleven  bids 
were  received,  ranging  from  $130,155  to 
$165,810,  the  lowest  bid  being  that  of  De- 
siderio  &  Sattler,  amounting  to  $130,155. 
One  bid  for  furnishing,  hauling  and  laying 
37-in.  lock-bar  steel  pipe  was  received  from 
the  T.  A.  Gillespie  Company  of  New  York 
City.  This  bid  amounted  to  $412,030  for 
the  work  complete. 

The  total  cost  of  the  cast-iron  line,  based 
upon  the  lowest  bids  received,  is :  For  ma- 
terial, $326,110;  for  hauling  and  laying, 
etc.,  $130,155,  or  a  total  of  $456,265. 

The  bid  for  a  lock-bar  steel  pipe  was 
$412,030,  making  a  difference  in  cost  in  fa- 
vor of  the  steel  pipe  of  $44,235. 

The  total  length  of  the  line  is  51,000  ft. 
The  cast-iron  bid  is,  therefore,  $0,867  per 
lineal  foot  more  than  the  lock-bar  steel 
($4,560  per  mile),  or  about  10%  per  cent. 

After  citing  a  number  of  cases  of  cities 
using  steel  conduits  Mr.  Fisher  states  that 
the  specifications  for  the  new  main  at 
Rochester  call  for  better  material  than  was 
used  in  the  city's  Conduit  2,  and  at  the 
same  time  conform  to  current  metallurgical 
practice.  He  then  discusses  the  relative 
merits  of  lock-bar  and  riveted  pipe. 

Lock-Bar  vs.  Riveted  Pipe 

A  single  riveted  seam  in  tension,  accord- 
ing to  the  report,  can  have  but  55  per  cent 
of  the  strength  of  the  unpunched  plate.  A 
double  riveted  seam  has  about  70  per  cent, 
whereas  the  lock-bar  joint  develops  100  per 
cent — the  strength  of  the  plate. 

In  the  case  of  light  heads,  such  as  occur 
at  the  southern  end  of  the  conduit  and  in 


the  section  constructed  in  1914,  the  limiting 
feature  in  the  thickness  of  the  plate  was 
not  its  tensile  strength,  but  its  stiffness ;  14 
in.  was  assumed  as  the  least  allowable  thick- 
ness. The  single-riveted  longitudinal  seam 
would,  in  general,  have  been  sufficiently 
strong. 

In  the  middle  section  of  the  conduit,  or 
that  now  under  consideration,  the  heads  and 
the  corresponding  bursting  pressure  on  the 
pipe  are  considerably  greater.  Hence,  al- 
though %-in.  metal  is  of  sufficient  strength 
when  the  longitudinal  seam  is  made  by 
means  of  a  lock  bar,  additional  thickness  of 
metal  would  have  been  required  in  the  case 
of  a  riveted  longitudinal  seam.  Such  addi- 
tion to  the  thickness  and  consequent  weight 
of  the  pipe  would  have  materially  increased 
the  tonnage,  and  hence  the  cost  of  the  work. 
It  was  therefore  deemed  advisable  to  omit 
the  consideration  of  any  steel  plate  except 
the  lock  bar. 

As  an  insurance  against  weakening  the 
plate  by  corrosion,  1/16  in.  additional  thick- 
ness has  in  all  cases  been  added  to  the  com- 
puted thickness  required  to  withstand  the 
internal  water  pressure. 

Coating 

An  essential  element  in  a  steel  pipe  line 
as  at  present  constructed,  Mr.  Fisher  states, 
is  a  protective  coating  which  will  exclude 
moisture  from  contact  with  the  plate.  Ex- 
perience during  the  last  25  years  demon- 
strates, he  believes,  that  bituminous  pipe 
dips  have  not  fulfilled  the  above  conditions, 
especially  where  pipes  have  been  laid  in  wet 
clay  soils  and  in  places  where  the  condi- 
tions were  such  as  to  stimulate  corrosion. 

In  the  light  of  Rochester's  experience 
the  following  specification  for  the  coating 
of  the  steel  pipe  was  included  in  the  present 
proposals : 

Immediately  after  the  fabrication  of  the 
steel  pipes  and  while  the  plates  are  clean,  dry 
and  free  from  dirt,  grease,  loose  scale  and  rust 
they  shall  be  painted  by  hand  both  inside  and 
out,  with  one  coat  of  boiled  linseed  oil.  After 
the  pipes  are  delivered  at  the  site,  they  shall 
be  painted  by  hand,  both  inside  and  out,  with 
Detroit  Graphite  Paint  No.  501  and,  after  a 
sufficient  period  for  the  hardening  of  this  coat, 
it  shall  be  followed  in  a  similar  manner  by  one 
coat  of  Detroit  Graphite  Paint  No.  106.  Both 
of  these  paints  shall  be  received  in  original 
packages  and  shall  be  thoroughly  agitated 
with  a  paddle  before  being  dipped  from  the 
original  containers.  The  paint  as  delivered 
shall  be  used  without  the  admixture  of  any  oil 
dryer  or  thinning  material.  During  the  oper- 
ation of  coating  and  the  period  of  drying  or 
hardening,  the  pipes  shall  be  kept  dry  and 
under  cover  from  the  weather.  When  both 
coats  are  sufficiently  hard,  or  approximately 
one  week  after  the  second  painting,  the  pipes 
.shall  be  painted  by  hand  with  one  coat  of 
Trus-Con  special  paint.  Pipes  whose  coating 
is  unsatisfactory  to  the  engineer  will  be  re- 
jected. Any  painting  of  abraded  places  that 
is  necessary  after  the  coating  has  been  applied 
shall  be  done  with  such  paint,  and  in  such 
manner  and  place  as  the  engineer  may  direct. 
The  cost  of  furnishing  and  applying  the  coat- 
ing material  and  paint  as  aforesaid  must  be 
included  in  the  prices  bid  per  foot  for  pipe 
furni.shed  and  laid  complete. 

The  careful  performance  and  inspection 
of  the  work  called  for  under  this  paragraph 
of  the  specifications,  according  to  Mr.  Fish- 
er, is  as  important  as  any  other  provision, 
and  must  be  strictly  enforced. 


The  additional  cost  of  coating  the  pipe  as 
specified  over  the  cost  of  the  usual  bitumin- 
ous dip  is  estimated  at  $0.55  per  lineal  foot, 
or  a  total  of  $28,050  for  the  51,000  ft. 

Cast  Iron  and  Steel 

In  comparing  a  37-in.  cast-iron  water 
main  for  the  portion  of  Conduit  3  in  ques- 
tion with  the  same  size  lock-bar  steel  water 
main  the  report  considers: 

1.  Carrying  Capacity. — From  the  best  in- 
formation available  it  is  believed  that  the 
two  kinds  of  pipe  are  of  equal  capacity. 

2.  Reduction  of  the  Coefficient  of  Dis- 
charge by  Age. — Rochester's  records  show 
that  the  loss  in  delivery  due  to  age  is  sub- 
stantially the  same  for  riveted  steel  as  for 
cast  iron. 

3.  Leakage. — Repeated  measurements  of 
the  leakage  of  Conduit  2  show  a  very  small 
leakage,  well  within  the  limits  of  good  prac- 
tice for  cast-iron  lines. 

4.  Durability. — Cast-iron  pipe  has  given 
continuous  service  for  long  and  indefinite 
periods — in  Rochester's  case  for  more  than 
43  years.  Cases  are  cited  of  cast-iron  pipe 
over  100  years  old.  It  is  not  possible  to  set 
a  definite  limit  to  the  life  of  a  cast-iron 
water  main. 

Whether  cast-iron  pipe  as  now  manufac- 
tured will  have  an  equal  life  with  pipe  made 
100  years  ago  might  be  questioned. 

"Experience  with  wrought-iron  pipe  for 
a  period  of  40  years,"  according  to  the  re- 
port, "and  with  steel  for  nearly  30  years, 
indicates  very  clearly  that  the  composition 
of  the  metal,  the  character  of  the  protective 
coating,  as  well  as  the  intelligent  care  of 
the  line,  are  factors  which  determine  the 
serviceable  life  of  wrought  iron  and  steel 
mains.  In  our  own  case  a  wrought-iron 
main  3/16  in.  thick,  coated  with  asphalt 
and  coal  tar  pitch,  43  years  old,  is  appar- 
ently in  good  condition  to-day,  and  prom- 
ises to  last  for  a  long  time. 

Steel  Mains  Vary 

"Steel  main  laid  within  the  last  30  years 
differ  materially  in  condition  at  a  given  age, 
depending  upon  the  composition  of  the  steel, 
the  nature  of  the  protective  coating,  the 
character  of  the  soil  in  which  the  pipe  is 
laid,  the  chemical  properties  of  the  water 
flowing  through  the  main  and  the  intelli- 
gent care  of  the  line.  Unless  all  these  con- 
ditions are  known  and  considered  compari- 
sons of  different  lines  are  of  no  value. 

"In  our  own  case,  as  stated,  we  have  pre- 
scribed the  best  obtainable  product  of  the 
steel  mills  for  the  purpose,  and  specified  a 
coating  that  by  long  experience  is  best 
adapted  to  our  conditions,  having  thor- 
oughly protected  Conduit  2  in  places  for  12 
years. 

"We  believe,  from  a  careful  inspection 
of  this  coating,  that  it  will  be  in  better  con- 
dition in  three  years  more  (the  end  of  15 
years)  than  any  of  the  original  coating  on 
this  line.  As  no  considerable  amount  of 
Conduit  2  required  repairs  or  recoating  un- 
til it  was  at  least  10  years  old,  we  may 
safely  estimate  that  no  recoating  of  the 
new  line  (Conduit  3)  will  be  required  for 
25  years  after  construction.  Assuming  that 
Conduit  3  will  require  similar  treatment  in 
regard  to  recoating  as  has  Conduit  2,  the 
integrity  of  the  portion  of  the  line  in  ques- 
tion may  be  maintained  for  an  indefinite 
period  without  cost  to  the  Water  Works  Re- 
pair Fund,  provided  the  difference  in  orig- 
inal cost  amounts  to  a  sum  large  enough  to 
produce  an  income  sufficient  to  pay  for  this 
work." 
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As  regards  cost  of  maintenance,  Mr. 
Fisher  submits  the  following  figures:  The 
cost  of  maintenance  of  a  cast-iron  line  is 
generally  small,  due  to  leaks  in  lead  joints 
at  12-ft.  intervals,  and  infrequent,  but  some- 
times serious,  breaks  in  the  metal.  The 
cost  of  maintenance  of  a  properly  con^ 
structed  cast-iron  line  for  the  first  25  years, 
we  believe,  will  be  fully  equal  to  that  of  a 
lock-bar  steel  line  constructed  as  herein  de- 
scribed, after  which  the  maintenance  of  a 
steel  line,  due  to  recoating,  will  much  ex- 
ceed that  of  the  cast  iron. 

The  portion  of  Conduit  3  in  question  is 
37%  per  cent  of  the  total  length  of  Con- 
duit 2,  and  the  average  condition  relative 
to  cost  of  recoating  similar.  The  cost  of 
recoating  this  portion  may  therefore  be 
taken  at  37%  per  cent  of  the  total  cost. 

Cost  of  Recoating 

The  amount  expended  in  recoating  the 
total  length  of  Conduit  2,  as  per  table  pre- 
pared by  Mr.  Skinner,  was  for  13  jr^ars: 


From  1903  to  1915  Inclusive $122,851.91 

Or  an  everage  of,  per  year 9,450.15 

37%%  of  which  is 3,496.55 

The  total  cost  of  $122,851.91  may  be  subdivided 
as  follows : 

For  the  first  5  years  It  was $21,762.62 

An  average  of,  per  year 4,352.53 

37^4%  of  which  is,  per  year 1,632.20 

For  the  next  8  years  it  was 101,089.18 

An   average   of.   per  year 12,636.12 

37%%   of  which  is,  per  year 4,738.54 


It  has  been  assumed  that  no  recoating 
would  be  required  for  the  first  25  years  and 
that  an  average  of  $1,632.20  per  year  would 
be  expended  the  next  five  years. 


steel  is  $44,235  less  than  cast  iron : 
$44,235  at  4%  for   (25  -t-  5)   30  years.  .  .$143,471.80 
Less  cost  of  recoating  for  5  years  (aver- 
age per  year  $1,632.20) 8,840.52 

Net  sum  remaining  for  future  mainte- 
nance  after   1946 $134,631.28 

$134,631.28  at  4  %  for  8  years  amounts  to...  184,252.33 
Recoating  for  the  next  succeeding  8-year 
period,  based  upon  the  repairs  of  Con- 
duit 2  for  the  last  8  years,  would  cost 
$4,738.54  per  year  or,  accumulating 
at  4%,  it  would  amount  to 43,662.00 

Deducting  this  from  the  above,  we  will 

have  left  in  the  year  1954 $140,590.33 

Which  at  4%  interest  will  yield  in  per- 
petuity an  annual  maintenance  fund  of 
$5,623.61,  while  at  all  times  after  1954 
the  principal  sum  of  $140,590.33  will 
still   be   available. 


The  foregoing  $5,623.61,  at  the  rate  of 
$3.08  per  lineal  foot,  will  recoat  1826  ft.  of 
conduit  per  year,  or  3.58  per  cent  of  this 
section,  which  is  about  25  per  cent  more 


SINGLE  ELBCTEIC    UNIT  HANDLES  SEVEN  AND  EIGHT  COACHES  ON   2-PER   CENT  GRADES 


than  the  average  rate  of  recoating  of  Con- 
duit 2  for  the  last  8  years.  It  will  there- 
fore be  seen  that  if  the  conduit  is  con- 
structed of  steel,  the  present  saving  of  $44,- 
235  will  keep  it  in  repair  for  the  next  38 
years,  while  at  the  same  time  a  fund  of  over 
$140,000  will  have  been  created  for  future 
use. 

In  view  of  the  foregoing  statements  and 
of  the  conditions  on  this  portion  of  the  line, 
Mr.  Fisher  is  of  the  opinion  that  the  adop- 
tion of  the  steel  conduit,  with  the  saving  of 
$44,235  at  this  time,  will  not  entail  unwar- 
ranted expense  upon  a  future  generation. 
He  therefore  recommends  that  the  contract 
be  awarded  to  the  lowest  bidder  for  steel 
pipe. 


Advantages  of  'St.  Paul 
Electrification  Show 

Six  Months  of  Electric  Operation  Demonstrate 

That  Greater  Tonnages  Can  Be  Handled 

at  Higher  Speeds 

ELECTRIC  operation  of  the  Rocky 
Mountain  division  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  has  now  under- 
gone a  six  months'  trial,  and  certain  ad- 
vantages appear  to  have  been  demonstrated. 
One  of  these  is  a  material  reduction  in  run- 
ning time.  On  one  21-mile  2-per  cent  grade 
alone   the   time    for  passenger   trains   has 


BUTTE,  ANACONDA  &  PACIFIC  ORB  TRAIN  ON  UPPER  LEVEL;  ST.  PAUL  FREIGHT  ON   LOWER 


been  reduced  from  1  hr.  5  min.  to  approxi- 
mately 40  min.  In  the  freight  service  it 
has  been  found  that  where  steam  locomo- 
tives have  required  from  10  to  12  hr.  to 
make  115  miles,  electric  locomotives  can 
meet  a  schedule  of  from  7  to  8  hr.  for  the 
same  distance. 

The  capacity  of  the  new  locomotives  has 
been  thoroughly  tested.  Trains  of  3000 
tons  have  been  hauled  east  and  2800  tons 
west,  a  helper  being  used  on  the  heavy 
grades.  On  some  of  the  runs,  where  the 
grades  are  less  than  1  per  cent,  trains  of 
as  many  as  130  cars  and  as  heavy  as  4000 
tons  have  been  hauled  by  a  single  locomo- 
tive. It  has  been  shown  that  much  heavier 
trains  can  be  hauled  with  the  electric  loco- 
motives than  by  steam,  and  furthermore 
the  capabilities  of  the  electric  equipment 
are  not  impaired  by  bad  weather.  During 
a  series  of  record-breaking  temperatures 
last  December,  Mallet  engines  were  frozen 
up  at  several  points  and  were  rescued,  with 
their  trains,  by  electric  locomotives. 

Through  passenger  trains  of  650  tons 
are  hauled  220  miles  by  a  single  electric 
locomotive.  Steam  operation  required  a 
change  of  engines  midway.  Local  passen- 
ger trains  are  handled  by  a  half  unit. 

Regenerating  Braking 

The  regenerative  braking  has  proved  an 
easy  solution  to  a  difficult  problem  on  the 
long  mountain  grades.  Electric  freight 
trains  usually  descend  the  maximum  grades 
at  17  miles  per  hour,  but  half  that  speed  can 
be  maintained  if  desired.  In  case  there  are 
no  other  trains  between  the  substations,  to 
absorb  the  power  generated  by  a  descend- 
ing train,  the  power  passes  through  the  sub- 
station machinery  and  is  readily  absorbed 
by  the  extensive  system  of  the  power  com- 
pany. 

There  are  forty-four  electric  locomotives 
on  the  division — twelve  passenger,  thirty 
freight  and  two  switching.  They  operate 
on  the  3000-volt  direct-current  system,  be- 
ing the  first  to  use  so  high  a  direct-current 
potential.  (See  the  Engineering  Record  of 
Nov.  28,  1914,  page  581,  and  that  of  Oct. 
23,  1915,  page  518.) 

The  foregoing  information  and  illustra- 
tions are  taken  from  an  advance  copy  of  a 
bulletin,  "An  Epoch  in  Railway  Electrifica- 
tion," about  to  be  issued  by  the  General 
Electric  Company,  builder  of  the  St.  Paul 
locomotives. 
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Congress  Passes  $85,000,000 
Good-Roads  Bill 

Measure  Approved  by  Both  Houses  Last  Week 

Has  Been  Submitted  to  President 

Wilson  for  Signature 

ON  JUNE  28  the  good-roads  bill  agreed 
on  in  conference  between  the  repre- 
sentatives of  the  House  of  Representatives 
and  the  Senate  was  passed  by  both  houses 
and  sent  to  the  President  for  his  signature. 
It  is  known  that  the  Secretary  of  Agricul- 
ture has  approved  the  bill,  and  there  is  lit- 
tle doubt  that  before  this  number  of  the 
Engineering    Record    reaches    its    readers 


The  main  appropriation  is  to  be  ex- 
pended through  state  highway  departments. 
Notification  will  be  given  them  annually  of 
the  amount  available  for  appropriation. 
They  will  then  file  with  the  Secretary  of 
Agriculture  "project  statements"  setting 
forth  the  work  that  is  proposed  in  order 
to  get  the  appropriation.  If  the  project 
be  approved,  the  state  highway  department 
will  furnish  the  Secretary  with  surveys, 
plans,  specifications  and  estimates.  These 
in  turn  must  be  approved.  The  bill  pro- 
vides that  federal  money  may  be  spent  only 
on  projects  that  are  "substantial  in  char- 
acter." Items  for  engineering,  inspection 
and  unforeseen  contingencies  shall  not  ex- 


Maxhcuu  Alloticbht  op  Rqad-Bctildinq  Funds  to  Sfatb?  DaRiKO  Km  Fiscal  Ykar 

PbpuUtion  Rural  free  delivery  Star  routes  Per  cen* 

. ■ ■ ■    '— ■ of  total  '  Total 

Per  cent  miles  of  amount 

SMe  of  total                                         Aggregate  Aggregate  R.  F.  D.  Amount  i^peciSc  of  aid 

Popula-  popula-  Number     length  of     Number  length  of  and  star  amount  to  each 

tion  tion  Amount  of  routes  routes       of  routes  routes  routes  state 

miles  miles 

Alabama 2,138,093  2.34  $255,696  1,065  25,845  251  2.589.09  2.36  $258,184  $65,000  $579,180 

AriMoa 240,354  .22  24,068  28  677  88  2,391.73  .26  28,444  65,000  117,512 

Alkanas 1,574.449  1.72  188,168  558  13,366  520  6,069.38  1.62  117,228  65,000  430,396 

CiSromis 2,377.549  2.60  284.440  408  9,553  396  7,564.85  1.42  165,348  65,000  504,788 

Coiondo 799,024  .87  95,178  207  5,472  271  4,724.00  .85  92,990  65,000  253,168 

ConnKtieat 1,114,756  1.22  133,468  281  6,219  65  359.06  .55  60,170  65,000  258,638 

Ddanra 202,822  .22  24,068  58  1,509  12  58.71  .13  14,222  65,000  103,290 

IVnIs 752,619  .82  89,708  233  5,546  176  1,716.59  .60  65,640  65,000  220,348 

OciitBS 2,609,121  2  85  311,790  1,493  36,610  145  1,381.43  3.16  345,704  65,000  722,494 

Idaho 325,594  .36  39,384  162  4,061  155  3,161.62  60  65,640  65,000  170,024 

miam 5,638,591  6.16  673,904  2,844  68,979  80  717.77  5.79  633,426  65,000  1,372,330 

Indiana 2,700,876  2.94  321,636  2,072  50,774  90  733.88  4.28  468,232  65,000  854,868 

Iowa 2,224,721  2.42  264,748  2,116  55,929  36  275.73  4.68  511,992  65,000  841,740 

Kauas 1,690,949  1.84  201,296  1,859  50,838  123  2,058.30  4  40  481,380  65,000  747,656 

Kotncky 2,289,905  2.50  273,500  800  18,765  786  7,843.45  2.21  241,774  65,000  580,274 

Lmmians 1,66<,388  1.81  198,014  275  6,504  283  2,492.44  .75  82,050  65,000  345,064 

Maine 742,371  .81  88,614  478  10,970  288  2,561.62  1.12  122,528  65,000  276,142 

Maryland 1,295,346  1.41  154,254  422  9,698  156  1,210  58  .91  99,554  65,000  318,808 

MaanKbtHetta 3,366,416  3.67  401,498  278  6,684  140  862  60  .63  68,922  65,000  535,420 

Michigan 2,810,173  3.06  334,764  1,759  48,046  160  1,551.58  4.12  4,50,728  65,000  850,492 

Hinnmota 2,075,708  2.27  248,338  1,581  43,676  190  2,560.63  3.84  420,096  65,000  733,434 

Maawippa 1,797,114  1.96  214,424  894  21,512  236  2,462.41  1.99  217,706  65,000  497,130 

Utenn 3,293,335  3.59  392,746  2,166  51,455  452  6,310.99  4.72  516,368  65,000  974,114 

Mootvn 376,053  .41  44,854  94  2,506  262  6,541.00  .76  83,144  65,000  192,998 

Nefaraaka 1,192,214  1.30  142,220  1,086  29,233  211  4,554.27  2.81  307,414  65,000  514,634 

Nevada 81,875  .09  9,846  4  85  81  2,807.60  .24  26,256  65,000  101,102 

New  Hampahire  . . .      403,572  .47  51,418  246  5,564  122  909.47  .54  69,076  65,000  175,494 

NewJefsey 2,537,167  2.77  303,038  311  7,149  110  553.09  .64  70,016  65,000  438,054 

NewMeiico 327,301  .36  39,384  28  801  218  4,860.61  .47  51,418  65,000  155,802 

New  York 9,113,614  9.94  1,087,436  1,949  44,970  486  3,648.97  4.04  441,976  65,000  1,594,412 

North  Carolina....  2,206,287  2.41  263,654  1,378  31,961  396  4,042.64  2.99  327,106  65,000  6,55,760 

North  Dakote 577,056  .63  68,922  630  18,401  163  2,608.55  1.75  191,450  65,000  325,372 

Ohio 4,767,121  5.21  569,974  2,545  60,917  149  1,041.16  5.15  563,410  65,000  1,198,384 

Oklahoma 1,657,155  1.81  198,014  967  25,504  288  4,125.00  2.46  269,124  65,000  5.')2,138 

Oregon 672,765  .73  79,862  253  6,187  248  5,294.43  .95  103,930  65,000  248,792 

Pennsylrania 7,655,111  8.36  914,684  1,906  49,963  562  3,962.82  4.48  490,112  65,000  1,469,696 

Rhodelsland 642,610  .59  64,546  49  996  18  87.61  .09  9,846  65,000  139,392 

Sooth  Carolina 1,515,400  1.65  180,510  860  20,420  114  1,177.96  1.80  196,920  65,000  442,430 

South  DakoU 583,888  .64  70,016  621  18,271  190  4,021.74  1.85  202,390  65,000  337,406 

Tenn«ee 2,184,789  2.38  260,372  1,611  38,313  207  2,276.41  3.37  368,678  65,000  694,050 

Teas 3,896,542  4.26  464,950  2,019  49,251  628  10,179.40  4.94  640,436  65,000  1,070,386 

Utah 373,351  .41  44,854  65  1,235  113  2,541.11  .31  33,914  65,000  143,768 

Tetmont 355,956  .39  42,666  343  7,610  137  1,166.77  .73  79,862  65,000  187,628 

Tirginia 2,061,612  2.25  246,150  1,101  24,567  666  6,295.00  2.66  280,064  65,000  691,214 

Washington 1,141,990  1.25  136,750  349  8,639  173  2,450.77  .91  99,654  65,000  301,304 

WestViiginia 1,221,119  1.33  146,502  420  9,403  475  4,946  22  1.19  130,186  65,000  340,688 

Wiannsin 2,333,860  2.55  278,970  1,691  41,717  145  1,51027  3.59  392,746  65,000  736,716 

Wyooung 145,965  .16  17,504  21  592  157  4,137.03  .39  42,666  65,000  125,170 

Total 91,641.197  100        $10,940,000  42,567      1,066,897     11,430  147,365.50  100      $10,940,000  $3,120,000  $25,000,000 


the  measure  will  have  become  law.  The  bill 
appropriates  a  total  of  $85,000,000  of  fed- 
eral money  to  be  spent  during  five  years. 
Of  the  total,  $5,000,000  is  made  available 
for  the  fiscal  year  ending  June  30, 
1917,  and  $10,000,000,  $15,000,000,  $20,- 
000,000  and  $25,000,000  respectively  for  the 
succeeding  years. 

The  states  contribute  an  amount  equal 
to  that  paid  by  the  national  government, 
though  the  federal  payment  may  not  ex- 
ceed $10,000  per  mile,  exclusive  of  the  cost 
of  bridges  of  more  than  20-ft.  clear  span. 
The  basis  of  distribution  is  as  follows :  One- 
third  in  the  ratio  which  the  area  of  each 
state  bears  to  the  total  area  of  all  the 
states;  one-third  in  the  ratio  of  state  popu- 
lation; one-third  in  the  ratio  which  the 
state  mileage  of  rural-delivery  routes  bears 
to  the  total  mileage  of  such  routes. 

The  appropriations  detailed  in  the  fore- 
going account  for  $75,000,000.  The  remain- 
ing $10,000,000  is  to  be  expended  for  the 
development  of  the  resources  of  the  national 
forests;  but  this  is  to  be  entirely  repaid  to 
the  government  by  crediting  to  the  highway 
fund  10  per  cent  of  all  revenues  from  the 
forests  until  the  total  is  made  up. 


ceed  10  per  cent  of  the  total  estimated 
cost  of  the  work.  If  approved,  payment 
on  the  project  shall  not  be  made  until  the 
Secretary  has  satisfied  himself  that  the 
road  has  been  properly  constructed  in  ac- 
cordance with  the  plans  and  specifications. 
Provision  is  made  for  partial  payments  as 
the  work  progresses. 

The  government's  administration  charges 
shall  not  exceed  3  per  cent  of  the  appropri- 
ation, and  the  estimated  amount  is  to  be 
deducted  before  the  distribution  by  states  is 
determined. 

A  very  important  provision  insures  prop- 
er maintenance  of  the  federal-aid  roads,  at 
least  during  the  effective  life  of  the  pres- 
ent measure.  The  states,  or  their  legal  sub- 
divisions charged  with  maintenance,  must 
maintain  the  roads.  If  any  road  is  not  prop- 
erly maintained,  "the  Secretary  of  Agricul- 
ture will  so  notify  the  state  highway  de- 
partment. If  within  four  months  of  the 
receipt  of  the  notice  the  road  has  not  been 
put  in  a  proper  condition,  then  the  Secre- 
tary must  refuse  to  approve  any  project 
for  road  construction  in  that  state,  or  in 
the  subdivision  responsible  for  the  neglect, 
until  the  road  is  in  satisfactory  condition." 


Province  of  Quebec  Encourages 
Water -Power  Developments 

THE  PROVINCE  of  Quebec,  Canada, 
with  its  long-term  leases,  does  not  reg- 
ulate the  rates  of  power  companies  and 
their  charges  to  consumers.  It  makes  no 
conditions  in  its  leases  as  to  what  is  to  be- 
come of  the  leased  property  and  the  im- 
provements at  the  end  of  the  leasing  period, 
the  theory  being  that  the  courts  may  safely 
be  relied  upon  to  be  fair  both  to  public  and 
to  private  interests  when  the  time  comes 
to  take  over  such  properties,  if  they  are  to 
be  taken  over. 

The  aim  of  the  provincial  officials  is  to 
invite  and  encourage  the  investment  of  pri- 
vate capital.  The  hydraulic  service  of  the 
Department  of  Lands  and  Forests  surveys 
and  makes  reports  on  the  potential  water 
powers  in  the  province,  exploits  them  and 
seeks  in  legitimate  ways  to  encourage  de- 
velopment. The  results  of  its  surveys  and 
investigations  are  public  property. 

When  the  investigation  of  a  given  site  is 
completed,  the  province  determines  the  rea- 
sonable value  of  the  power  privilege  and 
offers  the  lease  at  auction,  the  award  going 
to  the  highest  bidder  whose  offer  exceeds 
the  upset  price  fixed  by  the  government  offi- 
cials. Under  this  law  Quebec  has  leased 
twenty-four  power  sites,  ranging  in  size 
from  38  to  180,000  hp.,  since  the  present 
law  went  into  operation  in  1906.  The  total 
development  under  the  leases  aggregates 
480,598  hp. 

Recapture  is  ignored  in  the  Quebec  leases, 
with  the  idea  on  the  part  of  the  govern- 
ment officials  that  the  question  as  to  com- 
pensation and  valuation  should  be  left  open 
to  be  settled  by  the  courts  in  accordance 
with  the  policies  which  may  prevail  in  the 
distant  future  when  leases  expire. 

The  development  at  Cedars  Rapids  in  the 
St.  Lawrence  River  (see  the  Engineering 
Record  of  Oct.  25,  1913,  page  461)  was 
made  under  such  terms,  and  that  instance 
may  be  cited  as  typical,  although  it  is  the 
largest  single  development  under  the  Que- 
bec law.  It  is  capable  of  developing  180,000 
hp.,  and  was  leased  in  1910  for  a  term  of 
99  years.  The  power  company,  under  its 
lease,  is  to  pay  an  annual  rental  of  $600 
from  the  date  of  the  signing  of  the  lease, 
with  additional  yearly  charges  on  the  quan- 
tity of  24-hour  electric  horsepower  devel- 
opment, as  follows:  For  the  first  50,000 
hp.,  15  cents;  on  the  next  25,000  hp.,  20 
cents,  and  on  any  quantity  over  75,000  hp., 
;50  cents.  At  the  expiration  of  each  thirty- 
year  period  the  government  reserves  the 
right  to  advance  the  rate. 


Iron-Ore  Production  in  1915  14,000,000 
Tons  Greater  Than  in  1914 

The  iron  ore  mined  in  the  United  States 
in  1915  reached  a  total  of  55,526,490  gross 
tons,  the  greatest  output  made  in  any  year 
except  1910  and  1913,  according  to  figures 
of  the  U.  S.  Geological  Survey.  The  ship- 
ments totaled  55,493,100  gross  tons,  at  a 
value  of  $101,288,984.  The  quantity  mined 
was  an  increase  of  14,000,000  tons  over  the 
output  in  1914.  The  average  value  per  ton 
in  1915  was  $1.83,  as  compared  with  $1.81 
in  1914.  It  is  estimated  that  in  1916  the 
production  of  iron  ore  from  the  Lake  Su- 
perior district  alone  will  possibly  be  60,000,- 
000  tons,  and  there  will  probably  be  an  in- 
crease in  price  of  70  to  75  cents  a  ton  for 
this  grade  of  ore. 
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What  the  Government  Valuation  Division  Is 
Doing  and  How  the  Work  Is  Handled 

Organization  Built  Up  from  Bottom  and  Many  Problems  New  to  Valuation 
Met — Sixty  Roadway  Parties  Now  Covering  4000  Miles  of  Road  Monthly 

By  C.  W.  STARK 
Associate  Editor,  Engineering  Record 


THREE  YEARS  AGO  Congress  passed 
the  Valuation  Act — an  act  which  im- 
posed on  the  Interstate  Commerce  Commis- 
sion a  task  that  dwarfed  evers^thing  ever 
done  before  in  the  way  of  valuation.  Other 
valuations  of  carriers  had  been  made, 
usually  for  specific  purposes;  important 
though  they  were,  each  stood  on  its  own 
merits,  and  established  no  general  prece- 
dents; each  was  used  once  and  virtually 
set  aside.  Some  were  for  taxation  purposes, 
and  the  railroads  were  not  overanxious  to 
have  every  hidden  item  recorded.  In  other 
cases,  where  rates  were  at  issue,  the  rail- 
roads had  fought  hard  for  every  item,  but 
the  state  commissions  or  other  bodies  that 
opposed  them  had  no  standardized  rules 
bearing  on  the  subject,  consequently  the  es- 
tablishment of  a  point  in  one  case  did  not 


gineers  and  the  holding  of  civil-service 
examinations  to  secure  men  for  various 
positions.  Only  fragmentary  information 
has  gone  forth  as  to  the  shaping  of  the  or- 
ganization from  this  point  and  the  carry- 
ing out  of  the  work.  The  aim  of  this 
article  is  to  tell  what  in  a  general  way  has 
been  done  and  is  being  done. 

Even  while  the  first  civil-service  examina- 
tions were  pending  and  no  men  were  avail- 
able, the  heads  of  the  Division  of  Valuation 
found  much  to  do.  One  of  the  first  tasks 
was  to  learn  which  roads  do  interstate  busi- 
ness. This  may  seem  simple.  The  fact  is 
that  many  short  lines  wholly  within  one 
state  do  interstate  business,  while  of  the 
scores  of  corporations,  large  and  small,  that 
constitute  the  average  trunk  line  some  may, 
because  they  do  no  such  business,  be  out- 


used  for  common-carrier  purposes  and  the 
other  covering  that  not  so  used.  Order  8 
covers  equipment.  Two  forms  are  given  for 
each  of  a  number  of  classes  of  equipment — 
locomotives,  passenger-train  cars,  freight- 
train  cars,  floating  equipment,  shop  ma- 
chinery and  the  like;  one  form  gives  a  full 
outline  of  the  characteristic  features  of  the 
unit,  while  the  other  gives  its  cost  to  date, 
including  freight,  testing  and  additions  and 
betterments.  These,  like  most  of  the  sched- 
ule orders,  must  be  filed  within  thirty  days 
of  the  date  of  valuation.  Order  13,  which 
calls  for  "a  complete  inventory  of  the  quan- 
tities, units  and  classes  or  kinds  of  property 
in  its  roadway  and  track ;  bridges,  buildings 
and  all  other  structures;  signals  and  inter- 
lockers  ;  telegraph  and  telephone  lines ;  elec- 
trical apparatus;  and  all  fixed  property  ex- 
cept lands  and  equipment  included  in  Valu- 
ation Orders  Nos.  7  and  8,"  empowers  the 
director  of  valuation  to  require  the  filing  of 
this  inventory  "upon  such  dates,  in  such  de- 
tail, upon  such  forms  and  for  such  part  or 
parts"  as  he  desires,  classified  according 
to  the  Interstate  Commerce  Commission's 
accounts. 

The  proper  treatment  of  industrial  tracks 
constitutes  no  small  problem  in  the  work. 
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insure  its  acceptance  in  the  next.  The 
federal  act  intimates  that  the  valuations 
may  serve  many  purposes,  and  calls  for  dif- 
ferent figures — original  cost,  reproduction 
cost,  new,  depreciation  and  other  elements 
of  values — that  may  be  utilized  for  any  of 
these  purposes;  figures  that  must  be  class- 
ified as  to  items,  segregated  as  to  states 
and  corporations,  and  so  recorded  as  to  per- 
mit keeping  continuously  up  to  date  in  the 
future.  To  the  railroads  and  the  govern- 
ments alike  it  is  of  the  utmost  importance 
that  the  inventories  be  complete. 

The  act  covers  all  carriers  doing  inter- 
state business.  Of  railroads  there  are 
250,000  miles,  and  in  addition  there  are  the 
telegraph  and  telephone  lines.  The  cost  and 
time  required  are  still  somewhat  conject- 
ural, but  the  latest  estimates  are  that  the 
cost  to  the  government  alone  will  have  been 
$20,000,000,  and  that  the  work  will  not 
be  done  before  1920.  When  the  act  was' 
passed  there  was  no  organization  whatever 
to  carry  it  out.  Now  1000  men  are 
employed,  sixty  roadway  and  numerous 
other  special  branch  parties  are  in  the  field 
and  more  than  50,000  miles  of  railroad  have 
been  covered  as  to  grading  and  track. 

Director  and  Engineering  Board 
Appointed 

Announcements  were  made  as  they  oc- 
curred of  the  appointments  of  a  director  of 
valuation  and  an  engineering  board,  the 
division  of  the  country  into  five  districts, 
the  assignment  of  the  members  of  the  board 
to  the  districts,  the  creation  of  district  en- 


side  the  jurisdiction  of  the  Division  of 
Valuation.  Geographical  location,  there- 
fore, cannot  be  made  the  sole  test.  The 
division  has  not  yet  the  complete  list  of  the 
properties  it  must  value. 

Map  Order  Issued 

Before  the  government  can  economically 
take  up  the  field  measurement  of  the  physi- 
cal plant  of  any  individual  railroad  it  must 
know  what  that  railroad  claims  to  own  or 
use  for  railroad  purposes.  The  question  of 
maps,  profiles  and  other  records  to  be  furn- 
ished by  the  carriers  was  fully  discussed 
by  the  carriers  and  the  Division  of  Valua- 
tion some  two  years  ago,  and  Valuation 
Order  1 — specifications  for  maps  and  pro- 
files— was  issued  by  the  government.  Its 
main  requirements  have  been  discussed  in 
the  Engineering  Record. 

While  this  order  prescribes  definite  stand- 
ards for  future  maps,  the  government  has 
recognized  that  many  existing  maps, 
though  not  of  exactly  the  prescribed  form, 
may  be  perfectly  serviceable.  Consequently 
government  representatives  have  visited 
the  main  offices  of  most  of  the  railroads, 
inspected  their  maps  and  indicated  which 
would  be  acceptable.  All  maps  and  profiles 
must  be  filed  within  thirty  days  after  the 
date  as  of  which  the  carrier  is  to  be  valued. 

Supplemental  to  the  map  order  are  vari- 
ous orders  calling  for  schedules  of  different 
classes  of  property.  Order  7  covers  land, 
and  stipulates  forms  for  a  complete  record 
of  each  parcel  covered  by  a  separate  instru- 
ment of  conveyance,  one  form  listing  land 


owing  to  the  variety  of  forms  of  ownership 
of  such  tracks  and  the  variety  of  agree- 
ments between  carrier  and  industry.  Order 
12  requires  the  carriers  to  file  a  prescribed 
form  listing  the  industrial  tracks  along  its 
lines  and  giving  full  information  as  to  their 
ownership.  This  is  one  of  many  phases  of 
the  valuation  problem  that  has  probably 
not  been  gone  into  thoroughly  in  other  val- 
uations. It  is  well  known,  however,  that 
the  ownership  of  the  tracks  varies  all  the 
way  from  that  in  which  the  railroad  owns 
both  the  land  and  the  track  material  to  that 
in  which  the  industry  owns  both,  does  its 
own  switching  and  excludes  the  carriers' 
locomotives.  In  some  instances  the  indus- 
try has  granted  to  the  carrier  the  strip  of 
land  on  which  the  track  rests ;  in  others  the 
industry  retains  the  ownership  of  the  land, 
but  the  carrier  lays  claim  to  the  track  itself. 
The  Divisioi^  of  Valuation,  however,  governs 
itself  by  the  ownership  of  the  land.  If  the 
railroad  owns  the  land  it  is  assumed  to  own 
the  track;  if  it  does  not,  it  must  produce 
proof  that  it  owns  the  track.  This  empha- 
sizes the  great  importance  of  accurate  de- 
termination of  the  right-of-way. 

Program  for  Valuatioi; 

The  maps  and  profiles,  with  the  foregoing 
and  other  schedules,  form  the  foundation 
and  guide  for  the  government  in  its  field  in- 
ventory— the  checking  of  the  data  supplied 
by  the  carriers  and  the  measurement  and 
classification  of  the  items  of  property. 
When  the  Valuation  Act  was  passed  some 
of  the  railroads  were  well  equipped  as  to 
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records,  while  many  were  quite  the  reverse. 
The  government,  therefore,  has  worked  out 
and  is  working  out  a  program  whereby  each 
district  starts  the  valuation  of  a  few  addi- 
tional carriers  each  year. 

Valuation  Orders  Nos.  1  and  5  stipulate 
that  each  road  must  be  valued  as  of  June 
30  of  some  year,  and  that  each  road  must 
be  notified  at  least  six  months  before  that 
date.  Order  5,  issued  in  November,  1914, 
requires  each  steam  railway  carrier  to  file, 
within  thirty  days  after  the  date  of  valua- 
tion, complete  maps  and  profiles  of  its 
property  as  of  the  date  of  valuation.  This 
order  did  not  apply  to  the  roads  already 
under  valuation.  The  Boston  &  Maine,  for 
instance,  which  was  one  of  the  first  roads  in 
the  Eastern  District  to  be  taken  up,  received 
notice  Jan.  16,  1914,  that  the  government 
field  work  on  its  property  would  be  taken 
up  about  May  1.  This  was  two. days  after 
the  issuance  of  the  map  order,  Order  No.  1, 
and  prior  to  the  formation  by  the  railroad 
of  a  valuation  department.  It  was  found 
that  more  than  half  of  the  road  would  re- 
require  resurveys  and  new  maps,  and  in  this 
work  the  railroad  has  barely  kept  ahead  of 
the  government,  the  roadway  parties  of 
both  virtually  completing  their  task  at  the 
beginning  of  last  winter.  The  Boston  & 
Maine  work  is  described  in  the  Engineering 
Record  of  Oct.  30,  1915,  page  538 

Working  Organization  Developed. 

All  of  the  foregoing  has  to  do  with  the 
preparing  of  the  way — the  notifying  of  the 
railroads  what  data  they  must  furnish,  and 
in  what  form.  While  these  various  orders 
were  being  prepared  the  Division  of  Valua- 
tion was  developing  a  working  organization 
from  the  eligibles  of  the  civil-service  lists. 


Field  squads  and  office  forces  were  organ- 
ized. TTie  field  work  was  divided  into  several 
branches — roadway  and  track;  bridges; 
buildings;  mechanical;  signals;  electrical, 
telegraph  and  telephone;  land.  Full  in- 
structions were  prepared  and  printed  for 
each  branch. 

The  great  advantage  of  co-operation  be- 
tween carrier  and  government  received 
early  mutual  recognition,  and  this  recogni- 
tion crystallized  into  the  duplicate-note 
agreement.  This  agreement  provides  that 
if  the  railroad  will  send  out  a  "pilot  engi- 
neer" with  each  government  field  party  to 
point  out  the  elements  of  property  and  give 
all  the  pertinent  information  possible  as  to 
ownership,  use,  age  and  structure,  the  gov- 
ernment will  in  turn  furnish  him  with  a 
duplicate  set  of  the  field  notes.  While  the 
execution  of  this  agreement  is  optional 
with  the  railroads,  all  under  valuation  have 
signed  it  except  a  few  very  small  roads 
which  have  little  or  no  engineering  organi- 
zations and  whose  managements  feel  that 
they  have  little  to  gain  or  lose  by  the 
valuation.  The  duplicate  agreement  is  the 
very  basis  of  the  adopted  method  of  prose- 
cuting the  work,  of  the  combination  camp- 
and-oflSce  cars,  and  of  the  elaborate  note 
forms  to  be  described  in  a  later  article. 

How  THE  Field  Work  Is  Done 

In  general  the  inventory  is  being  done  by 
government  forces.  Some  idea  of  the  way 
the  field  work  is  being  done  has  been  pre- 
sented in  this  journal  in  the  article  entitled 
"Accommodations  de  Luxe  for  Federal 
Valuation  Engineers,"  in  the  issue  of  Dec. 
26,  1914,  page  696,  which  deals  with  the 
handling  of  the  track  and  roadway  parties 
in  the  Western  District,  and  in  the  Boston 


&  Maine  article  previously  mentioned.  The 
largest  parties  are  the  track  and  roadway 
parties,  which  generally  consist  of  nine 
men.  Tlie  original  plan  of  haying  them 
make  hotels  their  headquarters  has  been 
set  aside  by  the  development  of  the  combi- 
nation camp-and-office  car  or  cars,  the  all- 
around  advantage  of  which  for  a  large  party 
is  obvious.  The  special  branch  parties,  con- 
sisting of  one  or  two  men  each,  working 
with  the  railroad's  pilot,  are  obliged  to  rely 
on  outside  accommodations. 

The  workings  of  the  roadway  party  are  a 
story  in  themselves,  and  will  be  so  treated. 
Sufl!ice  it  to  say  here  that  it  is  its  duty  to 
measure  and  record  every  bit  of  fixed  physi- 
cal property  not  in  the  field  of  a  special 
branch  party,  and  that  it  must  note  over  to 
the  special  parties  all  structures,  such  as 
bridges  and  buildings,  that  it  has  not  cov- 
ered. Furthermore,  the  notes  must  be  sum- 
marized, condensed  and  tabulated  in  such 
manner  that  when  transmitted  to  the  dis- 
trict office  they  can  be  fully  understood  by 
men  who  have  not  seen  the  conditions  on 
the  ground. 

Other  Parties  Cover  Special  Structures 

While  the  roadway  parties  are  inven- 
torying what  may  be  called  the  ordinary 
structures,  the  other  parties,  consisting  of 
one  or  two  men  each,  are  making  records  of 
the  special  structures  or  elements  of  prop- 
erty. The  bridge,  building,  signal  and  tele- 
graph and  telephone  parties  follow  the 
roadway  parties  (although  not  necessarily 
in  the  same  month)  in  order  to  have  the 
benefit  of  the  chaining  and  other  notes  made 
by  the  roadway  party.  If  the  carrier  has 
good  plans,  they  are  in  general  relied  upon 
for  the  bridges,  stations  and  other  larger 
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structures;  if  not,  detail  measurements 
must  be  nrade.  The  mechanical  parties 
make  careful  examination  of  not  less  than 
10  per  cent  of  each  type  or  series  of  equip- 
ment. The  land  parties  examine  the  deeds 
and  other  papers  offered  by  the  railroad  to 
establish  their  title  to  the  land  claimed, 
and  also  make  a  careful  study  of  adjoining 
lands  and  prices  as  indicated  by  assess- 
ments, records  of  sale  and  opinions  of  ex- 
perts and  old  inhabitants. 

The  field  parties  are  manipulated  from 
the  district  office  to  suit  the  conditions  of 
weather,  preparation  of  the  railroads  and 
the  like.  For  example,  the  roadway  parties 
that  worked  on  the  Boston  &  Maine  last 
summer  were  transferred  at  the  coming  of 
winter  to  Virginia  and  New  Jersey.  One 
of  them  was  assigned  to  a  certain  part  of 
the  Central  of  New  Jersey  that  was  ready 
for  them.  This  party  disposed  of  certain 
minor  lines  of  this  road,  as  well  as  a  short 
independent  railroad,  and  was  sent  to  the 
New  York,  New  Haven  &  Hartford  this 
spring,  partly  because  it  was  desired  to 
finish  the  New  Haven  during  warm  weather 
and  partly  because  some  divisions  of  the 
Central  of  New  Jersey  are  not  yet  ready 
as  to  maps  and  other  data. 

The  office  forces  assemble  all  other  data 
received  from  the  roadway  parties  and  the 
special  parties  and  summarize  them  accord- 
ing to  states,  corporations  or  any  other  dis- 
tricting system  desired. 

Condition  Per  Cent  and  Unit  Prices 

The  railroads  have  consistently  opposed 
the  recording  of  condition  per  cent,  holding 
that  only  deferred  maintenance  should  be 
taken  into  account.  The  field  forces  of  the 
Division  of  Valuation  are  instructed,  how- 
ever, to  make  estimates  of  service  condi- 
tion per  cent,  filling  out  blanks  which  give, 
in  addition  to  the  item  and  its  location,  the 
age  of  former  service,  age  of  present  serv- 
ice, remaining  service  life,  quality  when  in- 
stalled, maintenance,  source  of  data  and 
special  notes.  There  is  also  a  column  to 
check  off  if  the  carrier's  representative 
agrees. 

No  attempt  has  been  made  as  yet  to  fix 
unit  prices.  This  will  require  a  separate 
journey  over  each  part  of  the  line  by  a  price 
expert.  Meanwhile  a  cost-data  bureau  has 
been  organized,  and  while  nothing  has  been 
given  out  officially  as  to  its  findings  or 
lines  of  endeavor,  it  may  fairly  be  taken 
for  granted  that  the  bureau  has  been  as- 
sembling useful  information. 

Typical  Legal  Problem 

Each  district  has  an  attorney  to  pass 
upon  the  legal  problems  that  arise.  These 
problems  are  many  and  varied.  Here  is 
one:  Two  railroads  built  lo^g  ago  termin- 
ated on  the  opposite  banks  of  a  wide  and 
navigable  river.  A  ferry  service  joined 
the  two  lines.  The  two  railroads  consoli- 
dated and  sought  a  permit  to  bridge  the 
river.  This  was  granted  on  condition  that 
all  passenger  trains  stop  on  both  banks  of 
the  river  and  carry  local  passengers  across. 
In  time  the  line  became  a  very  important 
one,  carrying  a  heavy  high-speed  traffic; 
and  the  stopping  of  all  trains  at  the  river 
became  oppressive.  Relief  was  asked  from 
the  public  authorities,  and  the  negotiations 
ended  in  a  permit  to  build  a  second  bridge 
alongside  the  first  and  the  discontinuance  of 
the  stop  proviso,  the  old  bridge,  however, 
to  be  turned  over  to  the  county  as  a  high- 
way bridge.  And  the  two  bridges  stand 
side  by  side  to-day,  one  carrying  trains,  the 


other  highway  traffic.  The  legal  question  is, 
Should  the  highway  bridge  be  included  in 
any  or  all  of  the  cost  estimates  as  part  of 
the  railroad  property  "used  and  useful"? 

As  to  the  rate  at  which  the  Division  of 
Valuation  is  doing  its  work,  little  can  be 
said,  because  nothing  of  the  sort  has  ever 
been  done  before,  and  there  is  no  standard 
to  measure  by.  Neither  can  the  progress 
being  made  now  be  taken  too  definitely  to 
estimate  when  the  entire  work  will  be  done. 
The  roadway  parties  are  averaging  from  4 
to  5  miles  of  all  tracks  daily  for  twenty- 
five  working  days  per  month,  hence  the 
sixty  parties  of  the  Division  of  Valuation 
are  covering  about  6500  miles  of  all  tracks 
per  month.  The  telegraph  parties  go  much 
faster,  while  the  speed  of  the  bridge,  build- 
ing and  mechanical  men  naturally  varies 
widely. 

There  are  many  fundamental  problems  to 
be  solved  before  a  final  report  can  be  made 


Cleveland  Street  Railway 
Flushes  City  Streets 

Car   with   4488-Gallon  Tank  Cleans  4850   Feet 

of  One  Side  of  Street  In   12  Minutes 

with  One  Filling  of  Tank 

By    H.    C.    EBELING 
Engineer  Cleveland  Railway 

A  DISCOVERY  by  the  city  officials  that 
a  provision  of  the  Tayler  ordinance, 
under  which  the  Cleveland  (Ohio)  Railway 
operates,  provided  that  the  railway  should 
also  "operate  hospital  and  supply  cars  for 
the  city  and  such  other  cars  for  exclusive 
municipal  purposes  as  the  city  shall  fur- 
nish and  maintain,"  led  them  to  require 
the  railway  company  to  operate  tank  cars 
to  be  employed  in  flushing  and  cleaning  the 
streets.  Prior  to  the  arrangement  where- 
by the  railway  company  flushed  the  streets 
it    was    required    under    its    franchise    to 


CAR  WILL  FLUSH  NEARLY  A  MILE  OF  STREET,  ONE    SIDE,  IN  TWELVE  MINUTES 


on  any  single  railroad,  as  the  various  val- 
uation conferences  testify.  It  can  be  con- 
fidently stated,  however,  that  the  Division 
of  Valuation  is  shaping  its  course  in  such 
a  way  as  to  avoid  the  necessity  of  doing 
the  work  over  if  rulings  are  made  on  the 
various  moot  points. 

In  view  of  the  conditions  surrounding 
the  valuation — the  belief  of  the  railroads 
at  the  outset  that  the  entire  project  was 
needless  and  a  waste  of  money,  the  distrust 
by  private  interests  of  the  reliability  of 
the  civil-service  method  for  obtaining  com- 
petent men,  the  fact  that  many  funda- 
mental questions  of  vital  importance  are 
still  being  debated  by  the  parties  concerned 
— the  work  of  the  Division  of  Valuation 
appears  to  be  going  on  with  remarkably  lit- 
tle friction. 

Observatory  on  Standpipe 

In  his  annual  report  for  1915,  George  A. 
Stacy,  superintendent  of  the  Marlborough 
(Mass.)  water  department,  urges  the  joint 
use  of  city-owned  lands  for  reservoir  and 
park  purposes.  He  suggests,  also,  that  the 
city's  standpipe  could  readily  be  con- 
verted into  an  observatory.  A  platform 
erected  on  the  inside  of  the  supporting 
columns,  below  the  bottom  of  the  tank,  Mr. 
Stacy  points  out,  could  be  provided  with 
seats  and  protected  with  a  wire  fence  on  the 
outside.  The  observatory  level  could  be 
connected  with  the  ground  by  a  winding  cov- 
ered stairway.  The  view  from  this  point  of 
vantvige,  he  says,  cannot  be  equaled  between 
the  Blue  Hills  and  Wachusetts. 


sprinkle  them,  consequently  it  had  a  num- 
ber of  service  cars  for  this  purpose.  When 
the  municipal  authorities  decided  to  avail 
themselves  of  the  provisions  of  the  ordi- 
nance, the  railway  company  was  instruct- 
ed to  convert  its  sprinkling  cars  into  flash- 
ers. With  the  advent  of  the  street-car 
flusher  it  was  no  longer  necessary  for  the 
railway  company  to  sprinkle  the  streets, 
because  the  dust  and  refuse  were  flushed 
away  sufficiently  often  to  make  sprinkling 
unnecessary  to  keep  down  the  dust.  Fur- 
thermore, under  the  old  arrangement  the 
expense  of  sprinkling  its  right-of-way  was 
borne  by  the  railway,  but  under  the  new 
plan  the  city  reimburses  the  company  to 
the  extent  that  it  furnishes  and  maintains 
the  flusher  cars,  pays  the  cost  of  operating 
them,  including  the  wages  of  the  employees 
and  the  cost  of  the  power,  but  contributes 
nothing  toward  fixed  charges  or  for  track 
maintenance  and  renewals. 

Converting  Sprinklers  Into  Flushers 

It  was  a  comparatively  simple  task  to 
equip  the  old  sprinkler  tank  cars  so  that 
they  would  serve  as  flushers.  A  De  Laval 
centrifugal  pump,  direct  connected  to  a 
15-hp.  Westinghouse  motor  mounted  on 
the  same  base  as  the  pump,  was  placed  on 
the  front  platform  of  the  car.  The  suc- 
tion line  of  the  pump  was  connected  to 
the  tank  as  close  to  the  bottom  as  possi- 
ble. The  discharge  line  was  furnished 
with  a  Y  fitting,  and  a  line  from  each 
branch  of  the  Y  connected  to  a  nozzle  over 
each  track  rail  and  about  11  in.  above  it.  A 
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This  opinion,  stated  Mr.  Elliott,  seems  to 
be  substantiated  by  modern  practice.  The 
largest  gates  in  this  country  are  those  at 
Keokuk,  Sault  Ste.  Marie  and  the  Cascades 
Canal,  and  these  are  all  of  the  arched  type. 
The  Panama  gates  are  of  the  beam  type 
and  no  doubt  the  adoption  of  this  type  is 
justified  in  this  case  on  account  of  the  locks 
being  in  pairs,  making  it  desirable  not  to 
increase  the  width  of  the  foundation  as 
would  be  necessary  with  arched  gates. 

When  Vertical  Framing  Is  Desirable 


quick-opening  lever  gate  valve  was  placed 
in  each  branch  of  the  discharge  line  and 
arranged  to  be  opened  and  closed  from  the 
car  platform  by  means  of  foot-pedal  operat- 
ing levers.  Each  valve  is  operated  inde- 
pendently so  that  either  or  both  sides  of 
the  street  may  be  flushed.  The  motor  oper- 
ates at  550  volts  or  the  trolley  voltage, 
and  it  is  equipped  with  a  suitable  starting 
rheostat. 

The  nozzles  are  designed  to  discharge  a 
fan-like  sheet  of  water  over  the  surface  of 
the  street,  the  nozzle  on  one  side  of  the  car 

being  so  adjusted  as  to  clean  the  devilstrip  Turning  now  to  vertical  framing  it  is 

and  the  track  upon  which  the  car  operates,  apparent   at  once,   continued   Mr.    Elliott, 

and   the   other   nozzle  catches   the   refuse  that  it  depends  on  the  ratio  of  height  to 

washed  from  the  track  and  devilstrip  by  length  whether  or  not  vertical  framing  will 

the  first  nozzle  and  carries  it  to  the  curb,  be     more     economical     than      horizontal 

whence  it  flows  to  the  sewer.     The  flush-  framing.    For  instance,  no  one  would  claim 

ing  nozzles  are  made  of  cast  brass  with  that    vertical    framing    would    be    more 

inner  and  outer  casings.     The  inner  cas-  economical  for  the  lofty  gates  of  the  Pan- 

ing  has  a  narrow  slot  through  which  the  ama  Canal,  some  of  which  are  82  ft.  high 

water  passes,  and  the  outer  casing  has  a  and  only  64  ft.  long.     On  the  other  hand 

slot    a    trifle    wider.     The    width    of    the  vertical   framing   is   clearly   indicated   for 

stream  of  water  is  controlled  by  turning  the  low-lift  locks  of  the  Ohio  River  where 

the  inner  casing.     Under  ordinary  condi-  the  miter  gates  adopted  will  be  from  17 

tions  a  slot  %  in.  wide  by  6  in.  long  is  to  22  ft.  high  and  62  ft.  long.    The  ques- 

used.  tion   is  then,  at  what  ratio  of  height  to 

Additional  Cars  Ordered  length  do  the  two  general  types  give  equal 

n,!.              _i  J       _;„i,i„_  „„«„  ^^^„^A  o«  weights?    A  mathematical  analysis  of  this 

The  converted  sprinkler  cars  proved  so  °                 iij.ii.          j.-  i    ^         u 

i-  .c    i.        ii.  4.  iiT-  „„ „„„  „.„„  v.-,„„oo4-  problem  is  not  altogether  satisfactory,  be- 

satisfactory  that  the  company  was  request-  ^                                «             auxiliarv  narts 

ed    to    build    two    additional    double-truck  cause  there  are  too  many  auxiliary  parts 

_     ,                   rri,-     •     ii,„  4.,™^  r.f  fl„oi,«^  to  each   type   of  gate  which  will  not  be 

flusher  cars.     This  is  the  type  of  nusner  u                i          i.- 

"          •      .v                        •        •ii.,„4._„<.;„„  shown  by  general  equations. 

shown   m  the  accompanying  illustration.  „           i     •     ii.          •  ui       r   u     ■      4.  i 

Tiri.'.           u  J         J          4.t^  „^^An-i^r,  ^f  By   analysis   the   weights   of   horizontal 

While  much  depends  on  the  condition  of  ■    /         A  vertical  birders  are  found  to 

the  street  and  the  skiU  of  the  operator  of  p^aers  and  vertical  girders  are  tound  to 

"     ^'-'^^''                .                   ^  be  equal  when  the  height  is  70  per  cent 

these    flusher    equipments,    some    idea    oi  ,  ./*  ,       .,      rrru    ^              •         i. 

"'.        "   . .        ^    ^         ,'    „,  4.„.  „ J   f^^^  of  the  length.    The  figures  given,  however, 

their  effectiveness  may  be  obtained  from  4.  •     i  j        1                     4.    j-         i-  „ 

"     ,  ,,             J  4.    4.  1       f 4.V.,,  „,;„,„oi  do  not  include  a  large  amount  of  auxiliary 

the  following  data  taken  from  the  original  „        .              ,          .^         4.-    1  j-     1. 

"                  f  framing,  such  as  the  vertical  diaphragms 

flusher  cars.  ^^  horizontally  framed  gates  and  auxiliary 

=^=^^^===^=^=^===^=^=  horizontal   members    in   vertically   framed 

Capacity  of  the  tank,  gallons 3247  gates.    From  actual  designs  Mr.  Elliott  has 

Sslince' ffushed'  t^T' .""^*'^^'.  .'^^':  i '.  '■ '. '. ' ' '.  '■  3500  formed  the  opinion  that  the  extra  framing. 

Time  required,  minutes 8  not    expressed    in    general    equations,    is 

==^^==^^^==^==^===^==  greater  with  horizontal  than  with  vertical 

On  this  basis  the  double-truck  or  large  framing,  and  that  the  ratio  found  as  a  re- 

flushers.  having  a  capacity  of  about  4488  «""    °^  f^^^^f^^^  should   be   increased   to 

gal.,  will  flush  4850  ft.  of  street  on  one  f ""*  \-\     Vf^  '«'  ^,f ^"=^.1  l^'^'^'^S  ^nd 

side  only  in  about  12  minutes  with  one  fill-  '^f'T^  v,  ^'"d"'"'.  Z       T'?^    *^^,  TT 

f  the  tank  when  the  height  of  the  gate  is  equal  to  its 

"                     '  length.    When  arches  are  used  for  the  hori- 

zontal  framing  the  weights  will  be  equal 

Compares    Three    Types   of  when  the  height  is  about  three-fourths  of 

T       1     /^    J.      TV      •  *^  length.     This  latter  opinion  is  based 

Lock-Gate    Design  largely  on  the  similarity  in  weight  of  the 

„  ,    ,       ^„.  ,,    ,T    c     .     •  4     4    E-     •  Keokuk  and  Louisville  gates. 
Malcolm    Elhott,    U.    S.    Assistant    Engineer, 

Defines  the  Proper  Sphere  for  Vertically 

and    Horizontally    Framed   Gates 


Vertical  Framing  Easy  to  Construct 


THE  LOCK  GATES  at  Panama,  Keokuk 
and  Louisville,  all  for  locks  110  ft.  wide 
and  about  48  ft.  high,  but  each  of  a  dif- 
ferent design,  were  contrasted  by  Malcolm 
Elliott,  U.  S.  assistant  engineer,  Louis- 
ville, in  a  paper  presented  recently  before 
the  Western  Society  of  Engineers.  The 
Louisville  gate  is  vertically  framed,  the 
Panama  gate  belongs  to  the  horizontal  beam 
type  and  the  Keokuk  gate  to  the  horizontal 
arch  type. 

Summarizing  the  comparison  between 
horizontal  arch  and  beam  gates  Mr.  El- 
liott ventured  the  opinion  that  in  general 
arches  are  more  economical  and  when  ade- 
quately stiffened  against  torsion  are  every 
bit  as  satisfactory  as  girder  gates,  and 
that  the  adoption  of  the  latter  type  of 
gates  is  justified  only  in  special  cases  where 
the  increased  depth  of  recess  would  in- 
crease the  cost  of  the  lock  by  an  amount 
greater  than  the  saving  due  to  the  adoption 
of  a  more    economical   type   of   framing. 


A  cost-involving  element  considered  by 
Mr.  Elliott  almost  as  important  as  the 
weight  is  the  facility  of  construction.  For 
three  reasons  the  advantage  in  this  regard 
should  be  with  vertical  framing,  whether 
compared  with  horizontal  beams  or  hori- 
zontal arches.  First,  a  vertically  framed 
gate  is  built  on  rectangular  lines  with  an 
almost  entire  absence  of  curved  work. 
Second,  the  erection  of  that  type  of  gate  is 
much  simpler  because  there  are  fewer  mem- 
bers. Large  horizontally  framed  gates  are 
built  up  a  panel  at  a  time,  necessitating 
careful  alignment  at  each  step,  while  with 
vertically  framed  gates,  once  the  few  prin- 
cipal members  are  erected  all  other  parts 
may  be  fitted  into  place  without  extraordi- 
nary attention  to  alignment  and  elevation. 
Last,  with  the  provision  for  adjustment  by 
means  of  the  adjustable  diagonal  members, 
there  is  no  need  for  extraordinary  precision 
in  erection.  That  it  is  impossible  to  use  ad- 
justable diagonal  members  in  a  horizontally 
framed  gate  may,  at  first  sight,  Mr.  Elliott 


admitted,  seem  to  be  a  broad  and  perhaps 
extravagant  statement;  but  the  fact  re- 
mains that  despite  the  obvious  advantage 
in  using  such  a  system  it  has  never  been 
done  with  large  steel  horizontally  framed 
gates,  and  Mr.  Elliott  states  that  he  is  not 
aware  of  any  method  by  which  it  could  be 
used  advantageously.  Without  such  a  sys- 
tem a  gate  must  be  built  with  such  pre- 
cision and  stiffness  that  when  the  falsework 
is  removed  it  will  hang  in  an  approximately 
true  position;  but  with  an  adjustable  diag- 
onal system  this  extraordinary  care  is  no*' 
required,  because  if  the  gate  is  not  abso- 
lutely true  it  can  be  straightened  out  with 
the  diagonals. 

No    Special   Operating   Advantage   for 
Any  Type 

The  real  test  of  the  desirability  of  any 
type  of  lock  gate,  according  to  Mr.  Elliott, 
is  its  ability  to  perform  successfully  the 
functions  for  which  it  is  designed.  Com- 
pared with  this  consideration  the  element 
of  first  cost  is  trivial,  because  the  cost  of  the 
lock  gate  is  generally  but  a  small  part  of  the 
total  cost  of  a  lock,  and  it  would  be  folly 
indeed  to  economize  on  the  first  cost  of  the 
gates  when  such  economy  would  result  in  a 
continuing  loss  in  efficiency  and  service. 
So  far  as  Mr.  Elliott  has  been  able  to  ascer- 
tain, there  is  no  marked  difference  in  ease 
or  efficiency  of  operation  between  the  sev- 
eral types.  The  cost  of  maintenance  should 
be  less  with  vertical  than  with  horizontal 
framing,  because  of  the  absence  of  the 
large  number  of  small  cells  into  which  the 
latter  type  is  divided  by  the  many  inter- 
secting horizontal  and  vertical  members. 
These  cells  collect  a  large  amount  of  deposit 
in  a  muddy  stream  and  are  difficult  of  access 
for  cleaning  and  painting. 

In  safety  or  ability  to  withstand  being 
struck  by  boats  or  other  shocks,  it  is  not 
believed  that  horizontal  framing  has  suffi- 
cient advantage  (if,  indeed,  it  has  any  ad- 
vantage) over  vertical  framing  to  influence 
the  choice  of  type.  Generally  speaking, 
when  a  heavy  boat  going  at  high  speed  hits 
a  lock  gate  the  latter  will  be  wrecked,  re- 
gardless of  its  type. 

Examples  of  Each  Type 

There  are  examples  of  each  type  in  suc- 
cessful use,  although  horizontal  framing  so 
far  has  seemed  to  be  standard  for  large 
gates.  The  largest  vertically  framed  gates 
in  use  are  in  the  Transatlantic  Dock  and 
Bellot  Basin  at  Havre,  France.  These  are 
for  a  lock  width  of  100  ft.  and  are  about  35 
ft.  high.  In  this  country  the  largest  gate 
of  this  type  is  in  the  80-ft.  lock  at  St.  Paul. 
The  ratio  of  height  to  length  is  about  1:1. 
These  are  the  only  examples  of  vertical 
framing  for  large  locks,  so  far  as  is  known 
to  Mr.  Elliott,  but  others  are  to  be  built 
in  the  near  future.  All  of  the  Ohio  River 
locks,  which  are  not  yet  built,  other  than 
the  Louisville  lock,  are  to  have  vertically 
framed  gates.  In  these  gates  the  dimen- 
sions clearly  point  to  vertical  framing,  be- 
cause the  locks  are  110  ft.  wide  and  the 
height  of  the  gates  varies  from  17  ft.  to 
22  ft.  Vertical  framing  as  applied  to  small 
gates  has  been  used  very  successfully  on 
the  45-ft.  locks  of  the  Kentucky  and  Big 
Sandy  rivers. 

At  Louisville,  while  vertical  framing  for 
the  large  lower  gate  was  not  approved,  this 
type  is  to  be  used  for  the  upper  gate  and 
guard  gate.  Both  of  these  span  an  opening 
110  ft.  wide.  The  upper  gate  is  to  be  about 
62  ft.  long  and  25  ft.  high,  while  the  guard 
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gate  is  of  the  same  length  and  about  44  ft. 
high. 

Mr.  Elliott  drew  the  following  conclusions 
in  regard  to  the  relative  merits  of  the  three 
types — vertical  framing,  horizontal  beams 
and  horizontal  arches,  as  applied  to  lock 
gates.  He  believes  the  advantages  of  ver- 
tical framing  within  certain  dimensional 
limits  have  not  been  sufficiently  recognized. 

1.  There  is  no  very  marked  difference 
between  the  three  types  so  far  as  efficiency 
of  operation  is  concerned.  The  advantage, 
if  any,  is  with  vertical  framing,  because 
of  a  probable  smaller  maintenance  cost. 

2.  There  is  little  if  any  advantage  of  one 
type  over  any  other  type  in  ability  to  with- 
stand shocks. 

3.  Based  on  conclusions  1  and  2  it  may 
be  said  that  the  choice  of  type  should  be 
controlled  generally  by  the  relative  costs. 
Generally  speaking  the  most  economical 
type  should  be  selected. 

4.  Horizontal  arches  are  in  general 
cheaper  than  horizontal  beams.  An  excep- 
tion to  this  rule  may  occur  in  the  case  where 
the  adoption  of  the  arch  would  result  in  a 
large  increase  in  the  width  of  the  founda- 
tions, on  account  of  the  greater  depth  of 
the  gate  recess.  This  condition  does  not 
frequently  occur. 

5.  Vertical  framing  will  weigh  less  than 
horizontal  beams  when  the  height  is  less 
than  the  length;  and  will  weigh  less  than 
horizontal  arches  when  the  height  is  less 
than  three-fourths  the  length. 

6.  Vertical  framing  is  superior  to  hori- 
zontal framing  as  regards  facility  of  con- 
struction and  simplicity  of  design. 


GATE  PARTLY  CLOSED — WATER  RISING 


Automatic  Drainage  Gates 
Lessen  Need  of  Pumping 

Developed    Primarily    for    Tidal    Conditions, 

Prove  Equally  Useful  Where  There  Is 

No  Tidal  Rise  and  Fall 

LYING,  as  his  lands  do,  below  the  high- 
water  mark  of  a  neighboring  river,  the 
rancher  in  the  so-called  "Island  Coun- 
try" in  the  Sacramento  and  San  Joaquin 
valleys,  California,  is  constantly  con- 
fronted with  the  necessity  of  guarding  his 
property  against  becoming  sodden  from  ex- 
cess drainage.  Pumping  in  many  cases 
cannot  be  avoided,  but,  though  the  river  at 
high  level  is  always  above  the  lowest  part 
of  the  land,  there  are  many  times  when  its 
surface  is  lower  than  water  on  the  culti- 
vated territory.  Considerable  expense  has 
been  saved  by  making  use  of  an  automatic 
gate  that  allows  outward  flow,  but  closes 
against  high  water  in  the  river. 

Two  principal  types  are  used.     One  of 
these  consists  of  a  concrete  culvert  under 


WOOD     GATE     NOT     SUFFICIENTLY    SENSITIVE     TO 
WATEK-LEVEL  CHANGES 


the  levee,  or  bank,  and  a  wooden  gate  swung 
from  an  overhead  bar.  The  commendable 
feature  of  this  type  is  that  the  concrete  por- 
tion is  permanent.  Its  objectionable  fea- 
tures are  that  it  is  expensive,  difficult  to  in- 
stall on  account  of  tides,  and  requires  a  spe- 
cial foundation  and  that  the  wood  cover  is 
not  so  sensitive  as  might  be  desirable. 

Another  type  considerably  used  consists 
of  a  cast-iron  gate  swung  from  an  over- 
head support  and  closing  an  Armco  corru- 
gated-iron pipe.  This  gate  is  said  to  be 
extremely    sensitive    to    changes    in    water 


WATER    FROM     LOW     LANDS    DRAINING    THROUGH 
INTAKE 


CAST-IRON  GATE  ATTACHED  TO  CORRUGATED  PIPE 
AT  OUTLET  END 


level,  and  is  practically  watertight  when 
closed.  If  it  is  desirable  to  make  the  cul- 
vert pipe  watertight  it  can  be  done  by  extra- 
close  riveting  and  soldering,  or  by  an 
asphalt  dip.  The  cost  of  this  class  of  in- 
stallation is  said  to  be  less  than  half  the 
cost  of  the  first. 

Uses 

In  Reclamation  District  1001,  Sacramento 
County,  the  cast-iron-gate  type  was  used 
for  the  purpose  of  siphoning  small  drains 
from  one  side  of  a  cut-off  canal  to  the  other, 
on  conduits  to  allow  excessive  run-oflfs  from 
the  district  itself  to  reach  the  drainage 
canal,  and  for  the  handling  of  water  to  be 
regulated  on  either  side  of  the  canal  for 
irrigation  purposes. 

In  handling  the  water  from  one  side  to 
the  other  the  corrugated  pipe  was  built  into 
concrete  basins  at  either  end.  In  control- 
ling excessive  run-off  water  the  front  gate 
was  designed  to  operate  under  very  small 
variations  of  head. 
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Apparatus  for  Determining 
Soil  Pressures  Devised 

Equilibrating  Disk  for  Use  with  Air-Pressure 

and    Electrical-Contact    Indicator    Gives 

Satisfactory  Results 

By  A.  E.  GOLDBECK  and  E.  B.  SMITH 

Office  of  Public  Roads  and  Rural  Engineering, 

Washington 

THIS  PAPER  describes  an  apparatus 
for  measuring  the  pressure  under 
earthfills  or  against  walls.  A  small  cell 
having  a  thin  brass,  annular  diaphragm  is 
buried  at  the  desired  position,  with  pipe 
and  electrical  connections  to  an  air  supply 
-and  electrical  equipment.  Air  pressure 
within  the  cell  equilibrates  the  e.xternal 
soil  pressure  as  indicated  by  breaking  elec- 
trical contact,  and  the  pressure  is  read  on 
a  pressure  gage.  Typical  calibration  re- 
sults are  given. 

Difficulty  of  Problem 

Measurement  of  the  pressure  of  earth 
against  or  under  a  wall  or  other  structure 
is  rendered  difficult  because  the  location 
at  which  measurements  should  be  made  is 
almost  impossible  of  access  without  dis- 
turbing the  soil,  and  such  measurements 
have  not  been  accomplished,  because  no 
apparatus  seems  to  have  been  designed  for 
this  use  whose  action  does  not  have  some 
influence  on  the  very  pressure  it  was  con- 
structed to  measure. 

In  view  of  the  fact  that  friction  and  co- 
hesion between  soil  particles  exist,  it  is  ev- 
ident that  an  apparatus  employed  for  the 
measurement  of  soil  pressure  should  be  so 
constructed  that  no  movement  of  its  parts 
will  take  place.  If  the  measurement  re- 
quires a  movement  against  the  soil,  a 
higher  pressure  than  actually  exists  will 
be  indicated.  On  the  other  hand,  should  a 
movement  away  from  the  soil  be  necessary, 
an  indication  lower  than  the  true  pressure 
will  be  obtained.  The  authors  have  there- 
fore attempted  to  develop  an  apparatus 
which  will  measure  the  pressure  of  an 
earthfill  with  practically  no  disturbance  of 
its  natural  conditions.  In  considering  such 
an  apparatus  it  was  deemed  advisable  to 
develop  the  idea  of  a  portable  cell  of  small 
size,  capable  of  indicating  at  some  remote 
station  the  value  of  any  pressure  coming 
upon  it. 

Description  of  Apparatus 

After  much  experimenting,  a  diaphragm 
cell  has  been  developed  as  shown  in  the  ac- 
companying diagram.  A  cast-iron  base  G 
is  fitted  with  a  diaphragm  J,  held  in  place 
by  the  annular  ring  C.  On  each  side  of 
this  diaphragm  are  disks,  A  and  B,  secure- 
ly and  rigidly  held  together  by  means  of 
Bakelite  cement  and  machine  screws. 
These  plates  have  an  annular  clearance 
from  the  ring  C  of  0.03  in.,  thus  allowing 
only  a  small  annular  portion  of  the  dia- 
phragm /  to  be  the  flexible  element.  The 
diaphragm  H  served  the  double  purpose  of 
protection  and  of  stiffening  the  plates  A 


and  B  against  side  motion  and  eccentric 
loads.  In  the  base  G  is  placed  a  slightly 
crowned  contact  support  F,  held  in  place 
and  electrically  insulated  from  the  base  by 
Bakelite  cement.  An  insulated  bell  wire  E 
is  soldered  to  the  support  F  and  passes  to 
the  outside  connections  through  the  Vs  in. 
pipe  D, 

In  the  development  of  this  cell  an  at- 
tempt was  made  to  reduce  the  movement 
of  the  disk  and  diaphragm  to  the  very 
smallest  possible  value.     It  was  found  that 
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a  movement  of  0.001  in.  or  more  against 
the  soil  fill  required  a  very  large  increase 
in  load.  By  the  adoption  of  cast  iron  and 
steel  in  the  construction,  with  the  use  of 
Bakelite  as  a  cement  and  insulator  under 
the  contact  support,  and  also  for  cement- 
ing the  disks  to  the  diaphragm,  and  by  re- 
ducing the  deforming  length  of  the  loaded 
parts,  the  elastic  deformation  has  been  re- 
duced to  about  0.0003  in.  The  movement 
necessary  to  break  the  electrical  contact  is 
not  over  0.00001  in.  With  the  present  con- 
struction and  type  of  cell  it  has  been  found 
easy  to  obtain  check  readings  on  wet  and 
dry  sand  and  on  damp  clay,  without  appre- 
ciably changing  the  load  on  the  material. 

Some  Results  of  Tests 

Tests  were  made  to  gain  some  idea  of 
the  maximum  amount  of  air  to  be  expected 
in  the  cell  due  to  its  expansion  against  the 
fill.  The  accompanying  table  shows  the  re- 
sults. 

The  experience  gained  by  the  authors  in 
the  use  of  this  cell  leads  them  to  the  opinion 
that  the  methods    of    trial  and  calibration 


used  are  far  more  severe  than  any  condi- 
tions that  can  possibly  be  met  with  in  its 
actual  use.  It  is,  nevertheless,  realized  that 
the  apparatus  is  capable  of  being  improved 
so  that  it  will  give  more  precise  readings, 
and  the  authors  are  still  working  toward 
that  end.    However,  when  the  enormous  va- 

Results  of  Tests  for  Error  of  Instrume.nt 
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0.2 

Dr.y  sand 

riations  in  the  condition  of  fills  are  consid- 
ered it  is  probable  that  the  present  error  of 
the  instrument  is  negligible. 

It  is  intended  to  bury  a  number  of  these 
cells  in  a  horizontal  or  vertical  position 
within  earthfills.  One  set  of  indicating 
and  controlling  instruments  mounted  in  a 
convenient  carrying  case  is  all  that  is  nec- 
essary for  reading  any  number  of  pres- 
sure cells.  The  cost  of  each  cell  when 
made  in  lots  of  ten  should  be  about  $15 
and  the  cost  of  one  complete  indicating 
and  control  apparatus  without  a  case 
would  not  exceed  $40. 

There  are  a  number  of  other  uses  to 
which  the  apparatus  may  be  adapted.  Thus, 
the  pressure  of  concrete  in  forms  may  be 
determined  very  readily,  that  of  ensilage 
in  silos,  the  pressure  of  various  finely  di- 
vided solids  in  bins,  and  that  of  any  ma- 
terial that  may  be  slightly  compressed 
without  an  appreciable  increase  in  the 
pressure  exerted  against  the  instrument. 


Clamped  Splices  Tested  for 
Concrete  Reinforcement 

Investigation  of  Three  Types  Shows  That  Full 
Working  Stress  of  Steel  Reinforce- 
ment Is  Developed 
By  E.  L.  LASIER 

Laboratory    Assistant,    Bureau    of    Standards, 
Washington,  D.  C. 

U-BOLT  clamped  splices  of  both  17  and 
21-in.  lengths  were  tested  by  the  writer 
to  determine  the  load  at  first  slip  and  the 
maximum  load  the  splice  would  resist. 
Three  diff'erent  classes  of  splices  were 
tested:  (1)  lap  splices  not  embedded  in 
concrete,  (2)  butt  splices  not  embedded  in 
concrete,  and  (3)  lap  splices  embedded  in 
concrete.  The  steel  in  all  cases  consisted 
of  1-in.  square  cold-twisted  bars. 

The  loads  necessary  to  produce  first  slip 
had  a  range  of  from  7000  to  50,000  lb.  The 
maximum  loads  which  the  splices  with- 
stood varied  from  23,000  to  69,000  lb.  The 
ratios  of  load  at  first  slip  to  yield  point  of 
bar  for  clamped  splices  not  embedded  in 
concrete  varied  from  12  to  21  per  cent,  and 
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for  splices  embedded  in  concrete  from  53 
to  83  per  cent.  Ratios  of  maximum  loads 
to  tensile  strength  of  bar  ranged  from  31 
to  61  per  cent  for  unembedded  splices  and 
from  79  to  95  per  cent  for  embedded  splices. 

Conclusions 

As  a  result  of  these  tests  it  was  found 
that  (1)  lap  splices  are  stronger  than  butt 
splices,  (2)  splices  in  which  the  two  over- 
lapping bars  are  of  opposite  twist  appar- 
ently are  stronger  than  splices  in  which  the 
bars  are  of  like  twist,  (3)  the  lengths  of 
lap,  as  to  the  two  lengths  tested,  did  not 
apparently  affect  the  strength  of  the  splices, 
(4)  embedding  the  splices  in  concrete  in- 
creases their  strength  materially,  and  (5) 
clamped  lap  splices  embedded  in  large 
masses  of  concrete  undoubtedly  can  safely 
withstand  a  unit  load  equal  to  the  allowable 
unit  stress  in  the  steel  reinforcement. 


Test  Endurance  and  Impact 
Strength  of  Metals 

New  Machines   Devised  to  Apply  Alternating 

Torsion  Stresses  and  Impact  by  Shearing 

Unnicked  Specimens 

By  D.  J.  McADAM,  Jr. 

Metallographer,  Engineering  Experiment 

Station,  Annapolis,  Md. 

THE  following  methods  of  endurance 
and  impact  testing  have  been  originat- 
ed at  the  U.  S.  Naval  Engineering  Experi- 
ment Station.  Although  sufficient  time  has 
not  been  available  to  compile  a  very  com- 
plete series  of  results  obtained  with  a  great 
variety  of  metals,  the  experiments  have 
been  carried  far  enough  to  show  that  the 
methods  are  of  value. 

Alternating  Torsion  Test 

The  testing  of  failed  shafting  and  of 
forgings  intended  for  use  in  shafting  led 
to  the  idea  that  endurance  tests  by  means 
of  alternating  torsion  would  give  results  of 
considerable  value.  A  satisfactory  ma- 
chine, however,  for  carrying  out  such  tests 
was  not  available  until  one  was  invented 
by  L.  E.  Foster,  working  in  the  metals 
laboratory  of  the  station.  This  machine,  a 
modification  of  the  Upton-Lewis  type,  has 
been  used  in  a  number  of  tests  at  the  sta- 
tion and  has  demonstrated  its  value  in  de- 
termining the  serviceability  of  metals. 
Alternating  torsional  stress  is  applied  to 
one  end  of  the  specimen  by  an  arm  which 
is  given  a  reciprocal  motion  by  an  eccen- 
tric attachment  to  a  rotating  wheel.  The 
stress  is  measured  by  the  movement  of 
two  springs  which  resist  the  motion  of  an 
arm  attached  to  the  other  end  of  the  spec- 
imen. 

Tests  and  Results 

Tests  have  been  made  with  plain  carbon 
steels,  alloy  steels  of  various  composition, 
and  with  nonferrous  alloys.  The  observa- 
tion of  the  material  during  test  often 
proves  as  valuable  in  determining  the 
quality  of  the  metal  as  the  numerical  val- 
ues obtained.  Metal  which  contains  slag 
or  other  forms  of  segregation  soon  shows 
cracks  extending  along  the  lines  of  segre- 
gation, while  uniform  material  usually 
shows  no  crack  until  it  breaks  transverse- 
ly. In  longitudinal  specimens  the  failure 
often  starts  by  longitudinal  cracks,  while 
transverse  specimens  of  the  same  mate- 
rial show  no  cracks  until  the  final  trans- 
verse break.     Since  a  cylindrical  test  spec- 


imen 11/2  in.  long  and  V2  in.  in  diameter 
is  used,  plenty  of  opportunity  is  afforded 
to  study  the  surface  of  the  metal  under 
test. 

The  results  obtained  with  various  kinds 
of  steel  are  illustrated  by  the  curves  in  the 
accompanying  diagram.  In  these  curves, 
nominal  maximum  stresses  are  plotted  as 
ordinates  and  the  number  of  cycles  to 
break  as  abscissae.  Though  the  stresses 
are  beyond  the  elastic  limit,  they  are  calcu- 
lated by  use  of  the  same  formulae  that  ap- 
ply before  the  limit  of  elasticity  has  been 
reached.  The  stresses  are  therefore  mere- 
ly "nominal."  The  chrome-nickel  steel, 
which  had  received  various  heat  treat- 
ments as  noted,  had  the  following  chemical 
composition  in  per  cent:  Carbon,  0.30; 
manganese,  0.60;  nickel,  3.50,  and  chrom- 
ium, 0.70.  The  heat  treatment  given  by 
the   manufacturer    was:    Quenched    in    pil 


Results  of  Alternating  Torsion  Tests 
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from  1600  deg.  Fahr.  and  annealed  at  1350 
deg.  Fahr.  It  will  be  noticed  that  the  heat 
treatments  (given  at  the  station)  for  five 
specimens  in  the  diagram  differ  chiefly  in 
the  temperature  of  final  annealing.  As 
this  temperature  is  lowered  the  curves  be- 
come higher,  but  their  steepness  is  great- 
ly increased. 

A  method  of  impact  testing  has  been  de- 
veloped at  the  station  which  it  is  believed 
is  free  from  many  of  the  disadvantages  of 
methods  previously  used.  So  far  as  can 
be  learned  by  the  writer  this  method  has 
not  been  previously  used.  The  method 
consists  in  the  shearing  of  an  unnicked 
specimen  by  impact,  and  the  measuring  of 
the  energy  thus  utilized.  Although  this 
impact  shear  could  be  applied  by  various 
methods,  it  was  applied  in  these  experi- 
ments by  means  of  a  swinging  pendulum, 
as  in  other  well-known  methods  now  in 
use.  The  residual  energy  in  the  pendu- 
lum is  measured  by  the  height  to  which 
the  pendulum  swings  after  the  specimen 
is  broken. 

Although  various  kinds  of  steel  were 
used  in  these  tests,  the  specimen  (%x% 
in.  in  cross-section)  was  always  sheared 
off  so  as  to  give  a  smooth  cut.  The  piece 
ciit  off  showed  practically  no  deformation. 
One  advantage  of  the  use  of  unnicked 
specimens  is  that  the  same  specimen,  about 
I'l.  in.  long,  could  be  raised  after  each  cut 


and  thus  sheared  several  times.  With  uni- 
form material  very  consistent  results  were 
obtained  in  this  way. 

Results  op  Impact  Tests 

There  is  no  easily  discovered  relation  be- 
tween the  results  of  impact  tests  and  those 
of  tension  tests.  For  example,  ingot  iron 
with  low  tensile  strength  and  high  ductil- 
ity gives  nearly  as  good  impact  results  as 
the  chrome-nickel  steel  of  high  tensile 
strength  and  rather  low  ductility.  The  re- 
sults with  the  chrome-nickel  steel  lead  to 
the  same  conclusion.  As  the  final  draw- 
ing-back temperature  is  lowered,  the  ten- 
sile strength  and  ela.stic  limit  are  raised, 
while  the  elongation  and  reduction  of  area 
are  not  much  affected  until  a  drawing-back 
temperature  of  900  to  1000  deg.  Fahr.  is 
reached.  The  impact-shear  results,  on  the 
other  hand,  drop  rapidly  as  soon  as  the 
drawing-back  temperature  falls  below  1200 
deg.  Fahr.  Evidently,  therefore,  the  im- 
pact-shear test  is  of  value  in  detecting 
brittleness,  even  when  the  brittleness  is 
not  revealed  by  the  ordinary  tension  tests. 

The  0.35  and  0.5  per  cent  carbon  steel, 
in  the  annealed  condition,  gave  slightly 
lower  values  than  those  obtained  with  0.1 
and  0.2  per  cent  carbon  steels.  By  oil 
quenching  and  tempering,  however,  the 
medium-carbon  steels  gave  results  about 
equal  to  those  obtained  with  ingot  iron. 
Evidently,  therefore,  these  tests  indicate 
that  the  pearl ite-f err ite  structure  does  not 
give  quite  as  good  impact  results  as  the 
sorbitic  structure,  in  which  the  carbon  is 
■more  evenly  distributed. 

The  results  obtained  with  the  nickel 
steel,  having  0.35  per  cent  carbon  and  3  per 
cent  nickel,  were  somewhat  surprising. 
Neither  annealing  nor  oil  quenching  and 
tempering  gave  results  equal  to  those  ob- 
tained with  plain  carbon  steels,  although 
the  tension-test  results  were  greatly  im- 
proved by  the  latter  heat  treatment.  An- 
nealing gave  slightly  better  results  than 
the  quenching  and  tempering.  Since  it  is 
possible  that  the  samples  used  are  not  en- 
tirely representative,  further  experiments 
will  be  made  before  final  conclusions  are 
drawn. 

The  effects  of  various  heat  treatments  on 
steel  of  various  kinds  will  be  investigated 
further  and  a  comparison  of  results  by  ten- 
sion, torsion,  impact  and  endurance  tests 
of  various  kinds  will  be  made. 


Strength  the  Essential  in 
Concrete  Aggregates 

New    Form    of    Specifications    Offered    Which 

Makes  It  Possible  to  Utilize  Good 

Material  Close  at  Hand 

By   CLOYD  M.  CHAPMAN 

Engineer-in-Charge,     Westinghouse     Church 

Kerr  &  Company,  New  York  City 

INSTEAD  of  specifying  that  concrete 
aggregates,  particularly  sand,  be  of  a 
certain  fixed  minimum  standard  of  quality, 
which  may  not  be  attained  in  certain  locali- 
ties, it  is  proposed  that  specifications  be 
made  to  read,  in  effect,  as  follows:  "The 
materials  used  shall  be  of  such  quality,  and 
shall  be  used  in  such  proportions,  as  to  pro- 
duce a  concrete  which  shall  show  a  com- 
pressive strength  of  2500  (or  2000  or  1500) 
lb.  per  square  inch  at  the  age  of  28  days, 
when  tested  in  accordance  with  the  stand- 
ard methods  of  testing." 

A  brief  outline  is  given  of  the  manner  in 
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which  this  form  of  specification  is  utilized 
in  practice  by  Westinghouse  Church  Kerr 
&  Company  and  the  method  of  checking  up 
the  quality  of  fine  aggregates  as  they  are 
received  on  the  job,  by  the  use  of  the  sand 
tester.  [See  the  Engineering  Record  of 
June  26,  1915,  page  821,  and  the  series  of 
articles  beginning  in  the  issue  of  June  12, 
1915,  page  734. — EDITOR.] 

Acceptable  Specifications 

To  be  generally  acceptable,  specifications 
for  concrete  aggregates  should  fulfill  two 
requirements:  (1)  they  should  insure  the 
production  of  suitable  concrete  if  the  aggre- 
gates are  properly  used,  and  (2)  they 
should  permit  the  use  of  materials  found 
in  the  vicinity  of  the  work,  if  such  mate- 
rials are  capable  of  producing  concrete  of 
the  required  quality.  The  present  method 
of  specifying  may  insure  the  quality  of  the 
material,  but  it  does  not  permit  the  use  of  a 
wide  choice  of  aggregates  from  which  first- 
class  concrete  may  be  made. 

Present  specifications  for  sand  require 
that  it  shall,  when  tested  as  prescribed, 
show  a  compressive  strength  approximately 
equal  to  that  obtained  from  standard 
Ottawa  sand.  A  rigid  adherence  to  these 
specifications  would  mean  that  in  many  sec- 
tions of  the  country  no  concrete  work  could 
be  done  without  importing  aggregates  from 
a  distance.  The  result  is  that  the  specifi- 
cations are  ignored  in  those  localities  and 
the  work  is  done  without  them. 

On  the  other  hand,  where  most  excellent 
materials  are  available  the  present  specifi- 
cations for  sand  do  not  permit  of  variation 
of  the  proportions  used,  no  matter  how  good 
the  materials  may  be.  Wherein  lies  the 
incentive  to  a  contractor  or  builder  to  use 
any  better  materials  than  the  cheapest,  if 
he  is  compelled  by  the  specifications  to  use 
a  certain  arbitrary  mix,  regardless  of 
quality  or  material? 

New  Specifications  Suggested 

In  order  to  cover  and  include  all  mate- 
rials which  are  capable  of  producing  con- 
crete of  the  quality  required  for  the  par- 
ticular service  it  is  to  perform  it  is  only 
necessary  to  specify  the  result  required  in- 
stead of  specifying  the  materials  used. 

Let  it  be  assumed,  for  instance,  that  for 
mass  foundations  and  footings,  for  retain- 
ing walls  and  abutments  and  for  similar 
service  a  concrete  which  has  a  compressive 
strength  of  1500  lb.  per  square  inch  at  the 
age  of  28  days  is  suitable.  For  reinforced 
walls  and  matts  where  stresses  are  moder- 
ate a  compressive  strength  of  2000  lb.  at 
28  days  may  be  required,  while  for  rein- 
forced floor  slabs,  beams,  girders,  columns, 
etc.,  a  minimum  compressive  strength  of 
2500  lb.  per  square  inch  at  the  same  age 
may  be  necessary.  By  specifying  the  re- 
sults required  and  permitting  the  use  of 
such  materials  as  will  produce  these  results 
when  tested  under  the  specified  and  stand- 
ardized conditions,  it  is  possible  not  only 
properly  to  safeguard  the  products  but  to 
permit  the  use  of  such  materials  as  are 
available  in  each  locality. 

In  operating  under  such  specifications  it 
is  of  great  importance  that  specimens  of 
the  concrete  produced  on  the  job  be  regu- 
larly made  and  tested.  It  is  also  of  the 
greatest  importance  that  a  close  check  be 
maintained  on  the  quality  of  the  materials 
used,  so  as  to  insure  a  reasonable  uniform- 
ity, and  to  know  that  these  materials  are  at 
least  equal  in  quality  to  the  materials  used 
in  arriving  at  the  proportions  required  to 


give  the  quality  of  concrete  called  for  in 
the  specifications. 

The  regular  and  systematic  testing  of 
the  size  of  the  aggregate  gives  data  which 
will  permit  the  engineer  to  tell  without 
further  tests  whether  the  aggregates  will 
produce  a  better  or  a  poorer  concrete  than 
that  produced  by  the  original  or  standard 
sample.  This  fact  is  based  upon  the  well-es- 
tablished principle  that,  other  things  being 
equal,  the  aggregate  with  a  granulometric- 
analysis  curve  most  nearly  approaching  the 
line  of  maximum  density  will  produce  the 
best  concrete. 

Among  the  tests  made  on  sand  are  sev- 
eral granulometric-analysis  guide  charts 
made  with  a  sand  tester.  As  the  sand  ar- 
rives on  the  job  the  inspector  makes  the 
test  with  the  sand  tester  and  compares  the 
resulting  chart  with  the  guide  chart.  If 
the  results  show  greater  variation  than  is 
permissible,  the  matter  is  taken  up  with  the 
one  who  supplies  the  sand. 

Experience  with  this  form  of  specifica- 
tion has  shown  it  to  be  advantageous  in 
localities  where  the  available  aggregates 
are  not  up  to  the  standards  now  specified. 


Device  Measures  Deflection 
of  Arbitration  Bar 

New  Apparatus  for  Use  with  Emery  Testing 
Machine  at  Watertown  .Arsenal  Is  De- 
signed to  Utilize  Antes  Dial 

By  H.  L.  MORSE 

Major,  Ordnance  Department,  U.  S.  A., 

Watertown  Arsenal 

THIS  PAPER  presents  the  design  of  an 
apparatus  for  testing  the  standard 
cast-iron  arbitration  bar.  The  deflection- 
measuring  device  of  the  apparatus  utilizes 
the  Ames  dial  by  means  of  a  thrust  spindle 
and  bell  crank  in  such  a  way  as  to  give 
an  accurate  measurement  of  deflection  at 
the  instant  of  fracture  of  the  bar  and  at 


APPARATUS  IN  PLACE  ON  MACHINE 

the  same  time  avoid  any  probabilities  of 
injury  to  the  dial. 

The  problem  presented  was  to  measure, 
at  any  load  or  at  rupture,  the  deflection  at 
the  center  of  a  practically  cylindrical 
rough  casting  of  1^/4  in.  diameter  sup- 
ported at  both  ends,  with  a  free  span  of  12 
in.,  and  stressed  transversely  by  a  load 
applied  at  the  center  of  the  span.  Varia- 
bility of  length  between  supporting  points 
was   made   necessary   for   the   reason   that 


the  best  length  of  the  arbitration  bar 
might  ultimately  be  determined  to  be  16 
or  18  in. 

Description  of  Machine 

The  machine  to  which  the  apparatus  was 
to  be  applied  is  the  familiar  Emery  hori- 
zontal type.  As  the  starting  point  of  de- 
sign was  conditioned  by  the  design  of  this 
machine,  to  the  two  pistons  of  which  the 
loading  and  weighing  elements  of  the  ap- 
paratus must  be  attached,  so  the  final  as 
well  as  the  intermediate  character  of  the 
train  of  elements  of  the  deflection-meas- 
uring device  was  conditioned  by  the  choice 
of  the  Ames  dial  as  the  deflection  indica- 
tor. This  dial  was  chosen  because  several 
were  available,  the  laboratory  personnel 
was  accustomed  to  its  use,  and  simplicity, 
durability  and  sufficient  accuracy  seemed 
therein  to  be  admirably  combined. 

The  photograph  shows  the  apparatus  de- 
signed to  meet  these  conditions  as  it  ap- 
pears in  the  testing  machine,  with  the  ar- 
bitration bar  in  place  ready  for  tests. 

Up  to  the  time  of  writing,  about  thirty 
bars  had  been  tested  with  entirely  satis- 
factory results,  with  a  possible  exception  of 
the  behavior  of  the  spring.  A  recent  test 
of  the  accuracy  of  the  deflectometer  in 
place,  using  an  inside  micrometer  against 
the  wedge  end  of  the  spindle,  showed  an 
apparent  error  of  0.0008  in.  in  a  total 
movement  of  0.03  in.  Of  this  error  prob- 
ably half  was  due  to  the  flexure  of  the 
micrometer  mounting.  The  design  is  such 
that  the  deflectometer  is  not  subjected  to 
any  appreciable  stress  during  the  test,  so 
that  it  is  proper  to  assume  that  the  error 
just  noted  is  the  maximum  which  will  oc- 
cur in  actual  use.  This  degree  of  accuracy 
is  believed  to  be  entirely  sufficient  for  this 
character  of  test. 


Wear  of  Concrete  in  Roads — 
How  Tested 

Tests    Used    for    Determining    Resistance    of 

Wearing      Surface      Briefly      Reviewed— 

Battler  Test  Advantageous 

By  D.  A.  ABBAMS 

Material  Research  Laboratories,  Lewis 

Institute,  Chicago 

THE  extensive  use  of  concrete  as  the 
wearing  surface  of  roads  and  pave- 
ments has  given  renewed  interest  to  ex- 
perimental studies  of  the  wearing  resist- 
ance of  concrete.  If  weather  resistance 
and  structural  stresses  are  properly  pro- 
vided for,  the  life  of  a  road  will  depend  on 
the  wearing  resistance  of  the  material  of 
which  it  is  built.  Satisfactory  wearing  re- 
sistance is  one  of  the  most  important  con- 
siderations of  any  materials  to  be  used  in 
road  surfaces. 

Numerous  testing  machines  have  been  de- 
signed for  use  in  determining  the  abrasive 
resistance  of  natural  rock,  cement  mortars 
and  brick.  The  following  are  typical  of  the 
methods  which  have  been  used:  Dorry 
hardness  testing  machine;  sandblast;  Deval 
abrasion  testing  machine;  pavement  deter- 
minators,  and  the  Talbot-Jones  rattler. 

Experiments  with  Rattler 

The  writer  is  now  making  studies  of  the 
wearing  resistance  of  concrete  at  the  struc- 
tural-materials research  laboratory,  Lewis 
Institute,  Chicago,  in  which  the  Talbot- 
Jones  rattler  is  being  used.  The  test  pieces 
consist   of   blocks   8   in.    square   and   5   in. 
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thick,  cast  in  metal  forms  made  from  5-in. 
steel  channels.  They  are  arranged  around 
the  perimeter  of  the  drum  of  the  rattler. 

About  200  concrete  blocks  have  been 
tested  in  this  way.  The  tests  thus  far  have 
been  carried  out  primarily  for  the  purpose 
of  studying  the  action  of  the  machine.  A 
few  variations  in  the  mix,  aggregates,  con- 
dition of  storage  of  the  concrete,  etc.,  have 
been  made,  but  the  tests  are  not  considered 
to  be  of  sufficient  scope  to  justify  present- 
ing the  results  at  this  time.  The  loss  in 
weight  due  to  the  tests  has  varied  from  8 
to  25  per  cent. 

This  method  of  making  wear  tests  of 
concrete  by  the  use  of  a  rattler  is  believed 
to  have  the  following  advantages:  (1)  the 
concrete  is  subjected  to  a  treatment  which 
approximates  that  of  service:  (2)  the  test 
piece  is  of  usual  form  and  of  sufficient  size 
so  that  representative  concrete  can  be  ob- 
tained; (3)  the  test  pieces  are  convenient 
to  make,  store  and  handle;  (4)  the  cost  of 
the  tests  is  not  excessive;  (5)  the  machine 


Steam  Shovel  Removes  and  Loads  Old 
Pavement  and  Foundation 

Granite-Block  Pavement  Being  Laid  on  Broadway,  Brooklyn,  to 
Replace  Worn-Out  Wood  Block— Joints  Made  with  Tar  and  Sand 


MOVING  forward  at  the  rate  of  400 
to  600  ft.  a  day,  despite  interrup- 
tions caused  by  the  passing  street  cars,  a 
steam  shovel  is  removing  from  Broadway, 
Borough  of  Brooklyn,  New. York  City,  the 
old  wood-block  pavement  and  5-in  concrete 
foundation,  over  a  strip  11  ft.  wide,  and 
loading  it  on  trucks  to  be  carted  away, 
preparatory  to  repaving  the  street  with 
improved  granite  blocks. 

A  gang  6f  laborers  follows  the  shovel 
and  removes  the  earth  remaining  to  the 
new  subgrade,  3  in.  below  the  old.  This 
is  compacted  by  a  10-ton  steam  roller,  and 
the  new  concrete,  6  in.  in  thickness,  is  placed 
at  the  rate  of  137  sq.  yd.  an  hour  by  a 


MACHINE  TEARS  UP 
AND  CRUMBLES  OLD 
CONCRETE  FOUN- 
DATION 


boom  is  then  raised  and  the  load  dumped 
into  a  truck  standing  alongside. 

Concrete  Broken  Up  by  Bucket 

The  concrete  in  general  is  thoroughly 
broken  up  by  the  teeth  of  the  bucket, 
though  at  times  slabs  as  big  as  2  and  3  ft. 
in  diameter  are  picked  up  and  dumped. 
The  space  in  which  the  shovel  works  is 
confined  on  both  sides  and  above  by  the  ele- 
vated railroad  structure  and  the  passing 
surface  cars.  The  truck  loading  is  accom- 
panied by  many  unavoidable  delays,  such 
as  trucks  being  compelled  to  pull  out  at 
frequent  intervals  to  permit  the  car  traf- 
fic to  pass  and  getting  the  shovel  over 
street  intersections  where  it  is  not  desired 
to  tear  up  the  old  pavement  for  the  time 
being.  Despite  the  delays  the  shovel  re- 
moves and  loads  600  lin.  ft.  of  block  pave- 
ment to  a  width  of  about  11  ft.,  or  from 
400  to  600  lin.  ft.  of  5-in.  concrete  foun- 
dation in  an  8-hour  day. 

The  shovel,  which  was  manufactured  by 


used  is  found  in  numerous  testing  labora- 
tories; (6)  the  wearing  action  takes  place 
on  the  top  or  finished  surface  of  the  con- 
crete; (7)  several  tests  may  be  made  at  the 
same  time,  thus  enabling  more  representa- 
tive results  to  be  obtained;  (8)  tests  may 
be  made  on  sections  of  concrete  cut  from 
roads  which  have  been  in  service,  and  (9) 
other  paving  materials,  such  as  brick, 
granite  blocks,  etc.,  may  be  tested  in  the 
same  way. 

The  tests  indicate  that  this  method  may 
prove  of  considerable  value  in  studying  the 
relative  merits  of  different  aggregates, 
mixes,  consistencies,  time  of  mixing,  sur- 
face treatments,  etc.,  on  the  wearing  re- 
sistance of  concrete.  It  can  readily  be  used 
as  a  control  test  on  blocks  made  at  frequent 
intervals  as  the  work  progresses. 


FLAP  BOTTOM  EN- 
ABLES BUCKET  TO 
UNLOAD    INTO   TRUCK 


Convict   Labor  on   Roads  Not   Always 
Economical 

Convict  labor  under  certain  conditions  is 
not  economical,  according  to  Dr.  L.  I.  Hewes, 
engineer  of  the  Office  of  Public  Roads  and 
Rural  Engineering.  This  office  is  conduct- 
ing an  experimental  convict  road  camp  near 
Atlanta,  Ga.,  with  a  view  to  a  thorough 
study  of  the  subject.  It  has  already  been 
found  that  the  prevailing  system  of  feed- 
ing the  convicts  involves  a  waste  of  4Yz 
cents  per  day  per  man  in  the  one  item  of 
ordering  supplies  and  disposing  of  waste. 
In  other  localities  the  methods  of  guarding 
and  the  expense  items  not  charged  will  run 
the  cost  of  convict  labor  beyond  the  value 
of  the  service  performed. 


machine  with  a  rated  capacity  of  100  sq. 
yd.  an  hour.  In  this  class  of  paving  in 
Brooklyn  the  present  practice  is  to  fill  the 
joints  with  a  1  : 1  mixture  of  fine  screened 
sand  and  tar.  Labor  is  saved  over  the  us- 
ual methods  of  making  this  mix  with  a 
hand-operated  mixer. 

A  Heavy  Traffic  Street 

Broadway  between  Havemeyer  Street 
and  Myrtle  Avenue,  the  limits  of  the  work, 
is  a  heavy  traffic  street.  During  the  work- 
ing hours  there  is  an  almost  continuous 
stream  of  trucks.  There  is  also  a  street- 
car line  on  which  cars  pass  every  few 
minutes,  and  overhead  is  an  elevated  rail- 
way. 

The  steam  shovel  is  operated  by  two 
men  and  equipped  with  a  %-yd.  bucket. 
The  boom  is  so  placed  that  it  can  be  low- 
ered parallel  to  the  ground  and  raised  and 
rotated  about  a  horizontal  axis  to  load  the 
trucks.  The  bucket  slides  back  and  forth 
along  the  boom  and  has  a  flap  bottom  con- 
trolled by  a  line  from  the  engine. 

Ir  operation  the  boom  is  lowered  to  a  po- 
sition approximately  parallel  to  the  ground 
and  the  bucket  slides  back  and  forth  along 
it,  digging  its  teeth  into  the  material  to 
be   excavated    until    it  has   its   load.     The 


the  Keystone  Driller  Company,  of  Beaver 
Falls,  Pa.,  requires,  besides  the  engineer 
and  fireman,  a  foreman  and  two  laborers, 
the  latter  to  bring  up  the  teams  and  level  up 
and  lay  planks  under  the  wheels  for  it  to 
travel  over.  It  moves  forward  under  its 
own  power. 

New  Subgrade  Lower  Than  Old 

As  the  new  subgrade  is  about  3  in.  low- 
er than  the  old,  a  gang  of  laborers  follows 
up  the  shovel  to  remove  the  necessary  ma- 
terial and  level  the  grade  preparatory  to 
its  being  compacted  by  a  10-ton  steam 
roller. 

Following  the  roller  comes  a  Koehring 
paver,  which  mixes  the  concrete  for  the 
new  6-in.  foundation  to  1 :3 :6  proportions 
and  places  it  by  means  of  an  extension 
boom  on  which  the  delivery  car  runs.  La- 
borers level  this  off  and  tamp  it.  The 
rated  capacity  of  the  mixer  is  100  sq.  yd. 
a  day.    On  this  work  it  is  doing  137  sq.  yd. 

On  top  of  the  concrete  foundation  a  1-in. 
thickness  of  sand  is  spread,  and  on  this 
the  improved  granite  blocks,  measuring 
from  3%  to  4%  in.  in  width,  4%  to  5Vi  in. 
in  depth  and  from  8  to  12  in.  in  length,  are 
laid  with  joints  of  not  less  than  %  in.  and 
not  more  than  li  in.  wide. 
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The  joints  are  filled  flush  to  the  surface 
in  two  pourings  with  a  mixer  of  fine 
screened  sand  and  tar  mixed  in  equal  pro- 
portions. Both  the  sand  and  the  tar  are 
heated  to  not  less  than  250  deg.  Fahr.  and 
not  more  than  325  deg. 

Formerly  the  joints  in  this  class  of 
pavement  in  Brooklyn  were  partly  filled  with 
small  gravel,  and  then  the  tar  was  poured 
into  them  to  fill  the  voids  between  the 
gravel.  The  method  was  always  very  un- 
satisfactor>%  because  no  matter  how  care- 
fully the  workmen  were  watched,  the  tend- 
ency was  to  fill  the  joints  with  the  gravel 
so  that  the  tar  would  penetrate  only  a 
short  distance  into  the  joint,  giving  a  very 
unsatisfactory  result. 

The  usual  way  of  making  this  mix  in 
the  borough  is  by  puddle,  men  with  pails 
standing  near  the  pavers  and  mixing  the 
joint  materials  as  they  are  brought  to 
them. 

On  the  Broadway  work  the  mix  is  made 
in  a  machine  devised  by  Fred  Hesse,  gran- 


SAND  AND  TAR  MIXTURE  POVTRED  FROM  PAILS 

ite  paving  contractor,  of  Brooklyn.  The 
machine  consists  of  a  rectangular  iron 
tank  through  which  an  axle,  carrying  3-in. 
blades  spaced  7  in.  center  to  center,  is  run. 
The  axle  is  rotated  by  one  man  turning  a 
handle,  connected  to  it  by  cogwheels  set  at 
right  angles.  The  heated  sand  and  tar 
are  poured  in  through  the  open  top  of  the 
tank  and  the  mixed  product  flows  out 
through  a  pipe  in  the  front  into  pails,  by 
which  it  is  carried  to  the  joints  and  poured. 

Though  the  labor  of  five  men  Is  saved 
over  the  ordinary  method  of  making  the 
mix,  the  machine  is  unsatisfactory,  in  that 
not  being  connected  directly  to  the  tar 
heater  there  is  danger  of  the  material  be- 
coming chilled  while  being  carried  to  the 
mixer.  An  improvement  has  already  been 
perfected  by  Mr.  Hesse,  a  patent  for  which 
has  been  applied  for.  This  will  be  con- 
nected directly  to  the  tar  heater  and  will 
be  operated  by  a  gasoline  motor. 

The  joints  are  poured  twice.  In  the 
first  pouring  they  are  filled  to  the  top,  but 
contraction  on  cooling  and  gradual  settle- 
ment to  the  bottom  leave  a  space  in  the 
upper  section.  On  the  second  pouring  these 
voids  are  filled  up  flush  with  the  top  of  the 
block  and  slightly  overflowing.  No  work- 
ing of  the  material  or  puddling  is  done. 
The  two  pourings  complete  the  joint  work. 

The  work  's  being  done  by  the  Charles 
A.  Myers  Contracting  Company  of  Brook- 
lyn under  the  direction  of  the  Bureau  of 
Highways  of  the  borough,  of  which  H.  H. 
Schmidt  is  chief  engineer.  E.  D.  Rhame, 
division  construction  engineer,  is  directly 
in  charge  of  the  work. 


Cheap  Devices  Used  in  Reconstructing  Truss 
Bridges  Eliminate  Costly  Centering 

Two  Problems  Analyzed  in  Detail  Show  How  Warren  Double  Inter- 
section Truss  and  Pettit  Truss  Highway  Bridges  Were  Strengthened 

By   E.  J.  DOYLE 
Consulting  Engineer,  Albany,  N.  Y. 


HOW  to  devise  economical  methods  for 
making  repairs  or  strengthening  exist- 
ing bridges  is  often  a  difficult  problem.  In 
many  cases  the  outlay  necessary  to  put  the 
bridge  into  proper  condition  safely  to  sus- 
tain the  increasing  live  loading,  especially 
on  highway  spans,  is  so  high  that  the  work 
is  postpwned  until  economical  repairs  be- 
come impossible.  By  eliminating  the  rela- 
tively high  cost  of  centering,  a  large  saving 
can  be  obtained.  Simple  erection  devices, 
with  careful  computation  of  the  existing 
stress  and  well-planned  operations  in  chang- 
ing members,  making  connections  and 
strengthening  splices  will  be  described  by 
two  typical  examples,  showing  an  estimated 
saving  of  $4,800  and  $2,700  respectively. 

Analyzing  a  Problem 

Consider  the  case  of  an  ordinary  riveted 
truss  bridge,  with  plank  roadway  and  side- 
walks, that  has  been  in  use  for  a  period  of 
fifteen  years  and  is  in  need  of  repairs.  A 
careful  examination  will  disclose  that  the 
lighter  members,  such  as  diagonals  and 
wihd  braces,  are  rusted  away  to  a  consider- 
able extent  at  their  contact  points  with  the 
floor,  gusset  plates  or  other  places  where 
dirt  and  moisture  lodge.  The  chord  mem- 
bers will  be  found  to  be  deteriorated  to  the 
greatest  extent  at  connection  points,  such 
as  splices,  gusset  and  batten-plate  connec- 
tions and  where  pockets  exist. 

The  actual  amount  of  metal  lost  may  be 
small  and  yet  the  effective  cross-section  will 
be  seriously  reduced.  The  structure  as  a 
whole  may  be  in  a  fair  state  of  preserva- 
tion, and  if  the  defective  members  could 
be  reinforced  or  replaced  at  a  reasonable 
cost  per  pound  for  new  metal,  repairs  would 
often  be  promptly  made;  but  it  often  hap- 
pens that  conditions  under  the  bridge  are 
such  that  the  cost  of  a  system  of  falsework 
would  be  as  much  as  25  per  cent  of  the  cost 
of  a  new  bridge  and  therefore  nothing  is 
done. 

Repairing  without  Falsework 

The  writer  has  repaired  several  struc- 
tures such  as  described  above  and  has  found 
that  it  pays  big  dividends  in  the  form  of 
money  saved  to  analyze  a  repair  problem 
with  as  much  care  as  would  be  taken  in  the 
design  of  a  new  bridge.  A  case  in  point 
was  the  repair  of  the  Rensselaer  Street 
viaduct  at  Troy,  N.  Y.  This  structure  car- 
ried traffic  from  a  city  street  and  was  lo- 
cated over  the  terminal  yards  of  the  Boston 
&  Maine  Railroad.  It  consisted  of  a  two- 
span  double-intersection  through  Warren 
truss  with  riveted  connections.  The  long- 
est span  is  shown  in  outline  in  Fig.  1. 

The  reconstruction  plans  called  for  the 
replacing,  in  whole  or  in  part,  of  all  diago- 
nals and  the  reinforcing  of  the  lower  chords 
with  heavy  plates,  which  were  to  be  riveted 
to  the  face  of  the  channels.  Before  recon- 
struction work  was  started  a  careful  exam- 
ination was  made  of  all  truss  members,  the 
least  effective  .section  of  each  being  deter- 
mined and  tabulated  in  a  table.  The 
strength  value  of  each  member  was  com- 
puted and  tabulated,  a  unit  tensile  value  of 


15,000  lb.  being'  allowed.  Stresses  due  to 
dead  loads,  with  roadway  pavement  and 
base  removed,  were  computed  on  the  as- 
sumption that  each  web  system  would  take 
all  the  loads  and  that  only  one  system  would 
be  loaded  at  a  time. 

To  allow  the  replacing  of  web  members, 
provision  was  made  for  removing  one  en- 
tire system  of  diagonals  at  one  time  by  re- 
lieving it  of  any  load.  This  was  done  by 
setting  up  saddles,  shown  in  Fig.  1,  over 
the  upper-chord  panel  points  of  the  B  sys- 
tem, and  throwing  loads  from  the  A  system 
into  the  B   system  by  drawing  up  on  the 
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Members  in  which  stress  was  relieved  by  saddles  shown  dotted 

FIG.     1 — DOUBLE    INTERSECTION     WAKREN     TRUSS, 
WITH    DETAILS   OF    SADDLE 

turnbuckles.  The  A  system  members  were 
then  cut  out  and  replaced,  after  which  the 
saddles  were  released,  set  up  over  the 
upper-chord  panel  points  of  the  A  system 
and  drawn  up,  throwing  the  B  system  loads 
into  the  A  system.  The  B  system  members 
were  then  cut  out  and  replaced.  The  hard- 
wood timber  was  used  in  the  saddles.  The 
bars  were  upset,  with  a  nut  on  each  end, 
and  the  turnbuckles  were  placed  to  come 
about  3  ft.  above  the  floor  line.  As  but  one 
truss  was  repaired  at  a  time,  saddles  were 
required  for  only  one  system. 

The  reinforcing  plates  that  were  placed 
on  the  face  of  chord  channels  necessitated 
cutting  away  the  rivets  of  the  diagonal  and 
splice  connections.  This  work  was  made 
possible  without  shoring  by  the  method 
illustrated  in  Fig.  2.  Pins  about  1  ft. 
longer  than  the  out-to-out  spacing  of  the 
chord  channels  were  made  of  shaft  steel, 
slightly  tapered  for  a  distance  of  2  in.  from 
each  end  and  of  a  driving-fit  size. 

In  placing  the  reinforcing  plates  at  the 
diagonal  connections,  opposite  rivets  in 
pairs  were  cut  out  and  a  pin  driven  in  their 
place,  another  pair  of  rivets  cut  out  and  re- 
placed with  a  pin,  this  being  repeated  until 
all  rivets  were  replaced  with  pins  except 
that  a  few  rivets  were  replaced  with  bolts 
to  secure  the  connection  temporarily.     The 
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reinforcing  plates  were  then  put  in  place 
over  the  ends  of  the  pins,  drawn  down  close 
with  bolts,  and  one  pin  at  a  time  backed  out 
and  replaced  with  rivets  until  the  connec- 
tion was  riveted  up. 

Reinforcing  Spliced  Joints 

The  general  method  of  placing  the  rein- 
forcing plates  at  the  chord  splice  points  was 
the  same  as  described  for  the  diagonal  con- 
nections, except  that  it  was  necessary  to  re- 
move the  old  splice  plates  a,  Fig.  2,  to  allow 
the  new  reinforcing  plate  to  come  into 
contact  with  the  face  of  the  chord  channels. 
Before  any  pins  were  driven,  new  splice 
plates  b  were  put  in  position  as  shown, 
about  3  in.  from  the  back  of  the  channels,  to 
allow  the  backing  out  of  the  rivets.  A  pair 
of  rivets  was  then  cut  out  and  replaced 
with  a  pin  driven  through  the  new  splice 
plates,  the  operation  being  repeated  as  de- 
scribed in  the  former  case.  The  new  splice 
plates  b  were  then  drawn  down  to  the  back 
of  channels  with  bolts,  the  old  splice  plates  o 
removed,  the  reinforcing  plates  put  in  place 
over  the  ends  of  the  pins,  the  old  splice 
plates  replaced  on  the  outside  of  the  rein- 
forcing plates,  the  pins  backed  out  one  at 
a  time  and  the  connection  riveted  up. 

Before  this  method  of  repairing  was 
adopted  a  study  was  made  of  the  ordinary 
method  of  centering,  but  due  to  the  fact 
that  the  structure  was  located  over  the  rail- 
road yards  at  a  point  where  several  cross- 
overs existed  and  where  very  little  accom- 
modation for  supports  could  be  had,  its 
cost  would  be  excessive.  An  estimate  in- 
dicated that  a  system  of  centering  would 
cost  about  $5,000. 

The  cost  of  materials  used  for  saddles 
and  pins  was  $76,  and  the  cost  of  manipu- 
lating them  was  about  $125,  so  that  the 
total  cost  of  supporting  by  the  method 
adopted  was  about  $200,  as  against  an  es- 
timated cost  of  $5,000  for  the  ordinary 
method  of  centering.  The  work  was  car- 
ried on  without  a  mishap  or  difficulty  of 
any  kind,  and  it  is  believed  that  the  repair 
work  was  done  in  less  time  than  would  have 
been  required  to  construct  a  system  of  cen- 
tering. 

Application  to  Heavy  Pettit  Truss 

Another  instance  where  the  principle  of 
supporting  without  the  use  of  falsework  was 
adopted   was    in   connection   with   a   heavy 
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FIG.    3 — pettit    truss,    with    DETAILS    OF 
AUXILIARY  MEMBERS 

Pettit  through  riveted  truss  that  was  to  be 
repaired  and  reinforced  to  carry  heavier  in- 
terurban  electric  car  loads  than  those  for 
which  the  bridge  was  designed.  An  out- 
line of  the  truss  and  typical  details  are 
shown  in  Fig.  3.  The  bridge  had  a  single 
span  of  170  ft.,  a  24-ft.  roadway  and  two 
6-ft.  sidewalks,  with  two  lines  of  electric- 
car  rails  in  the  roadway. 

The  reconstruction  plans  called  for  rein- 
forcing all  chord  and  end-post  members  and 
also  web  members  3-7  and  3-9  with  plates, 
all  other  web  members  to  be  removed  and 
replaced  with  heavier  sections.  The  floor- 
beams  were  to  be  reinforced  and  the  track 
stringers  replaced  with  heavier  sections,  as 
well  as  other  work  that  need  not  be  men- 
tioned here  because  not  a  material  consid- 
eration in  the  centering  problem.  Because 
of  the  increased  live  load  and  an  increase  in 
the  dead  weight  of  steel  work,  the  macadam 
pavement  was  replaced  with  l^o-in.  asphalt 
and  the  slag  concrete  base  with  5-in.  crushed 
stone  with  heavier  reinforcement. 

Before  the  reconstruction  work  was 
started  all  truss  members  were  examined, 
the  least  effective  section  of  each  deter- 
mined and  its  strength  value  computed. 
Stresses  due  to  dead  loads  with  pavement 
and  concrete  removed  were  computed. 
Stresses  due  to  concentrated  loads  which 
would  be  necessary  to  bring  the  shear  in 
any  main  web  member  to  zero  were  com- 
puted, and  the  sections,  least  effective  areas, 
strength  values,  maximum  loads  due  to  any 
combination  of  loadings,  etc.,  were  tabu- 
lated. 

Web  Members  Relieved  of  Stress 

The  web  members  were  relieved  of  stress 
by  two  methods,  some  by  one  method  and 
some  by  a  combination  of  the  two.  The 
dotted  members.  Fig.  3,  were  relieved  of 
stress  by  the  saddle  arrangement  shown, 
and  the  main  web  members  by  eccentric 
ballast  loading,  which  created  a  zero  shear 
and  therefore  a  zero  stress  in  the  member 
to  be  removed.  In  applying  the  principle 
of  eccentric  loadings  to  relieve  stress,  how- 
ever, the  stress  was  not  brought  to  zero  by 


the  loadings,  but  the  last  10  per  cent  was 
relieved  by  the  saddle  and  false-post  ar- 
rangement shown.  This  was  done  so  that 
any  section  of  the  truss  would  not  be  in  an 
unstable  condition,  which  would  be  the  case 
should  the  loadings  be  finely  balanced  to 
create  a  shear  of  absolute  zero. 

The  secondary  web  members  were  re- 
lieved of  stress  in  a  group.  Thus  saddles 
were  hung  from  3  to  6  to  relieve  members 
2-6  and  2-7,  from  3  to  7  to  relieve  members 
3-7,  from  3  to  8  to  relieve  members  4-12  and 
12-8,  and  from  4  to  10  to  relieve  members 
13-10.  The  members  when  free  of  stress 
were  cut  out  and  replaced  or  reinforced  as 
required.  The  main  web  members  were  of 
necessity  relieved  of  stress,  removed  and 
replaced  singly  or  in  pairs  of  the  same 
panels.  Thus,  to  relieve  members  3-9  and 
4-9,  ballast  was  concentrated  at  points  7 
and  9  in  such  quantity  that  the  shear  in  3-9 
and  4-9  was  reduced  to  10  per  cent  of  its 
original  amount.  The  saddle  and  false  post 
shown  in  the  figure  were  then  put  in  place 
and  the  stress  in  the  members  brought  to 
zero  by  drawing  up  on  the  turnbuckles  of 
the  saddle  rods  and  by  .screwing  down  the 
nuts  on  top  of  the  post  caps. 

The  ballast  was  made  up  of  cement  sacks 
filled  with  fine  gravel,  to  weigh  100  lb.  each. 
The  weight  of  ballast  that  would  be  re- 
quired was  computed  in  advance  and  tabu- 
lated in  a  table,  care  being  taken  not  to 
load  any  member  in  excess  of  its  computed 
strength  value. 

Reinforcing  the  Splices 

The  reinforcing  plates  that  were  to  be 
placed  on  chords  and  end  posts  were  put  in 
place  by  the  same  general  method  as  has 
been  described  for  the  double  intersection 
Warren  truss  and  as  shown  in  Fig.  2,  except 
that  the  splices  were  made  with  double 
splice  plates.  The  procedure  is  illustrated 
in  Fig.  4:  1  shows  a  chord  section  with  old 
splice  plates  a  and  6/  2  shows  pins  driven 
in  the  place  of  rivets  and  old  splice  plates  a 
removed;  3  shows  new  reinforcing  plate 
c  in  place  or  ready  to  place,  new  and  longer 
splice  plates  d  in  place  and  bolted  at  the 
ends  or  ready  to  place.  The  old  splice 
plates  b  are  then  backed  away  from  the 
channels,  and  4  shows  the  pins  backed  out 
and  replaced  with  bolts,  the  old  splice  plates 
b  left  free;  5  shows  the  new  splice  plates  e 
in  position  clear  from  the  backs  of  the 
channels  and  pins  redriven,  after  which  the 
new  plates  e  are  closed  in  to  the  backs  of 
the  channels,  and  6  shows  the  pins  again 
backed  out  and  rivets  driven  in  their  place. 
The   chords   were   made   up   of  plates   and 
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FIG.    4 — SUCCESSIVE    STEPS    IN    RiaNFORCING 
SPLICE    IN    CHORD 

angles,  but  to  permit  a  clearer  illustration, 
channels  are  shown  in  Fig.  4,  and  the  top 
and  bottom  splice  plates  are  not  drawn. 

As  shown  in  Fig.  3,  false  chords  were 
employed  to  take  up  the  horizontal  com- 
ponents of  the  stresses  in  the  saddles.  The 
false  chords,  which  were  of  long-leaf  pine, 
were  placed  over  the  whole  length  of  the 
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chords  and  were  secured  by  blocks  and  bolts 
as  shown.  The  blocks  of  the  saddles  were 
of  hard  wood,  the  saddle  rods  being  upset 
at  the  ends.  Only  such  number  of  saddles 
and  falst  posts  as  were  necessary  for  one 
operation  were  made,  being  moved  as  re- 
quired. False  chords  were  made  for  but 
one  truss,  and  reset  for  the  second  truss. 

Approximate  Relative  Costs 

The  method  of  relieving  stress  by  eccen- 
tric ballast  loading  worked  out  with  entire 
satisfaction,  but  a  few  minutes  being  re- 
quired in  any  case  to  place  or  remove  the 
ballast.  No  exact  data  were  kept  of  the 
cost  of  material  in  the  auxiliary  members 
or  of  its  manipulation,  but  an  approximate 
estimate  made  up  from  general  cost  sheets 
indicated  that  the  supporting  members 
were  made  and  manipulated  at  a  cost  of  less 
than  $800.  A  system  of  falsework  could 
not  have  been  constructed  for  less  than 
$3,500. 

The  only  objection  that  the  writer  can 
see  to  employing  the  methods  described  is 
that  the  chord  and  end-post  members  were 
under  partial  stress  when  the  reinforcing 
plates  were  added  to  the  section.  The  old 
metal  was  therefore  of  necessity  stressed 
higher  per  unit  of  section  than  was  the  new 
metal  when  the  work  was  completed  and 
under  full  live  and  dead  loads.  This  is  not 
believed  to  be  a  serious  objection,  as 
stresses  at  the  time  that  repairs  were  made 
were  not  more  than  20  per  cent  of  the 
stresses  under  full  loads.  The  difference 
in  unit  stress  between  old  and  new  metal 
was  anticipated  and  provided  for  in  the 
form  of  an  increase  in  the  section  of  new 
plates,  so  that  the  maximum  stress  in  the 
old  metal  would  not  exceed  a  reasonable 
limit.  The  increase  in  new  section  to  take 
care  of  the  inequality  of  unit  stresses  was 
a  small  item  in  comparison  with  the  saving 
effected  by  the  elimination  of  centering. 

The  principle  of  supporting  trusses  with- 
out falsework  has  been  adopted  in  several 
other  cases,  the  details  being  changed  when 
necessary  to  adapt  it  to  different  types  of 
truss.  In  one  instance  several  diagonals  of 
a  light  countrj'  bridge  were  removed  and 
replaced  entirely  by  the  aid  of  ballast  load- 
ing. 

It  is  hardly  necessary  to  say  that  the 
methods  described  require  a  careful  analysis 
of  stresses  and  strength  of  members,  a  care- 
ful detail  of  supporting  members  and  the 
constant  attention  of  a  competent  bridge 
engineer. 

Special  Tile  Holds  Reinforc- 
ing in  Storage  Building 

U-Shaped  Grooves  in  Tile  for  Reinforcing  Rods 

— Cost   of    Construction   with    Tile    and 

Concrete  Is  Exceedingly  Low 

NEW  construction  methods  have  been 
used  to  reduce  the  cost  of  cottonseed 
storage  buildings  in  the  South.  By  using 
tile  in  which  there  is  a  U-shaped  groove  for 
holding  reinforcing  rods,  the  boiler  plate 
originally  specified  was  replaced  at  a  saving 
in  steel  which  reduced  the  construction  cost 
to  $3.50  per  ton  of  material  stored. 

The  two  buildings  are  each  75  ft.  in  diam- 
eter and  60  ft.  high,  having  a  total  capacity 
of  7000  tons.  The  floor  is  of  concrete.  The 
foundation  extends  about  3  ft.  below  the 
surface,  resting  on  heavy  clay.  The  special 
construction  of  the  tile  is  shown  in  the  illus- 
tration. Corrugated  steel  bars  placed  in  the 
U-groove  are  held  in  place  with  concrete. 
Wet,  heavy  cinders  are  placed  in  the  tile 


BUILDINGS    ARE    75    FEET    IN    DIAMETER    AND 
60  FEET   HIGH 

to  keep  the  concrete  around  the  rods.  In 
the  first  25  ft.  of  tile  two  Vo-in.  bars  are 
placed  in  the  grooves;  in  the  next  25  ft.  a 
%-in.  bar  is  used.  In  the  top  10  ft.,  y2-in. 
bars  form  the  reinforcing.  The  bottom  10 
ft.  of  wall  has  two  thicknesses  of  tile,  and 
above  that  point  one  thickness  is  used. 

The  cottonseed  is  put  into  the  buildings 
at  the  center  of  the  top,  thus  making  a  cone- 
shaped  pile,  tending  to  decrease  the  danger 
of  the  walls  bulging  out.  An  A-frame  steel 
tunnel  runs  through  the  center  on  the  bot- 


SPECIAL    TILE    HOLDS    REINFORCING    IN 
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tom  of  each  building,  in  which  a  conveyor 
will  be  placed  to  remove  the  seed. 

W.  W.  Griffin,  of  the  Griffin  Construction 
Company,  Atlanta,  Ga.,  the  designer,  is  con- 
structing two  of  this  type  of  cottonseed 
storage  buildings  in  Atlanta  for  the  Buck- 
eye Cotton  Oil  Company.  Eight  buildings 
of  almost  similar  construction  are  being 
built  for  the  Swift  &  Company's  mill  at 
Augusta. 

Railway  Income  Continues  Upward 
Climb  in  April 

Gross  operating  revenues  for  April  on 
the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by  the 
Bureau  of  Railway  Economics,  were  $1,223 
per  mile,  showing  an  increase  of  $210  or 
20.8  per  cent  as  compared  with  April,  1915. 
Operating  expenses  were  $827,  an  increase 
of  $103  or  14.3  per  cent.  Net  operating  reve- 
nue, therefore,  was  $396 — an  increase  of 
$107  or  37.0  per  cent,  and  operating  income 
was  $342— an  increase  of  $102  or  42.3  per 
cent. 


Brick  Pavement  Carries  4492 
Vehicles  a  Day 

Driveways  at   Pennsylvania  Terminal  in  New 

York  City  Show  Little  Effect  of  Wear 

After  Seven  Years  in  Service 

A  TRAFFIC  census  taken  over  a  seven- 
day  period,  from  May  22  to  29,  at  the 
two  driveways  to  the  Pennsylvania  Railroad 
terminal  in  New  York  City  shows  that  an 
average  of  4492  vehicles  a  day  pass  over 
the  pavement  at  the  Thirty-third  Street  en- 
trance and  3384  over  that  at  the  Thirty- 
first  Street  entrance.  The  pavement  was 
laid  in  1910  and  at  the  present  time  shows 
very  little  effect  of  wear. 

Observations  Continuous 

The  observations  were  taken  under  the 
direction  of  D.  0.  McComb  for  the  Dunn 
Wire-Cut  Lug  Brick  Company,  of  Conneaut,. 
Ohio,  and  were  continuous  throughout  the 
period  between  midnight  May  22  and  mid- 
night May  29. 

Attention  was  paid  to  the  possible  effect 
of  special  events  on  the  accuracy  of  the 
traffic  count  as  a  true  daily  average.  It 
was  found,  however,  that  in  a  city  the  size 
of  New  York  the  special  event  is  the  rule 
rather  than  the  exception,  and  has  much 
less  effect  on  a  traffic  census  of  the  kind 
than  would  be  the  case  in  a  smaller  city. 

A  feature  of  the  census  was  the  large 
proportion  of  taxicabs  using  the  pavements. 
At  Thirty-third  Street  75  per  cent  of  the 
vehicles  were  taxicabs. 

All  kinds  of  motor  traffic  spread  out 
evenly  over  the  driveways,  while  horse- 
drawn  traffic  kept  close  to  the  sides.  The 
effect  of  the  latter  on  the  surface  is  notice- 
able at  the  curb,  where  a  groove  from  % 
to  1/2  in.  deep  and  about  2^/2  in.  wide  is 
worn  into  the  pavement,  caused  by  the 
locked  wheels  of  the  wagons  going  down 
the  incline. 

The  traffic  on  the  Thirty-first  Street  side 
is  more  diverse  in  character  than  that  en- 
tering the  Thirty-third  Street  entrance,  the 
latter  being  principally  taxicabs  and  the 
former  carrying  all  the  incoming  baggage, 
express  and  only  a  small  proportion  of  the 
passenger  traffic. 

167  Taxicabs  in  an  Hoxnt 

In  one  three-hour  period,  May  27,  a  total 
of  501  taxicabs  entered  the  station — an 
average  of  167  an  hour.  The  average  num- 
ber of  taxicabs  a  day  reached  886,  each 
passing  twice  over  the  pavement. 

The  count  was  taken  of  the  vehicles  go- 
ing in.  As  these  had  to  pass  over  the  same 
road  going  out,  the  number  was  doubled  to 
obtain  the  actual  vehicular  traffic  passing 
over  the  roadway.  The  total  daily  vehicu- 
lar traffic  at  the  Thirty-first  Street  entrance 
was  3384  and  that  at  the  Thirty-third  Street 
entrance  4492.  The  traffic  at  the  Thirty- 
first  Street  entrance  was  constituted  as 
follows:  42  rubber-tired  carriages,  16  rub- 
ber-tired wagons,  700  steel-tired  wagons, 
1772  taxicabs,  617  automobiles  and  236 
motor  trucks.  That  at  Thirty-third  Street 
was  made  up  of  51  rubber-tired  carriages, 
417  steel-tired  wagons,  3391  taxicabs,  496 
automobiles  and  135  motor  trucks. 

The  pavement  was  laid  in  1910,  the  bricks 
being  bedded  in  cement  mortar  mixed  1:3. 
They  are  of  fireclay  made  at  Clearfield,  Pa. 
On  the  inclines  they  are  IVi  x  214  and  2% 
in.,  with  beveled  edges  and  no  lugs.  They 
were  carefully  laid  and  separated  so  that 
the  mortar  or  grout  could  readily  be  placed 
in  the  joints. 


July  8,  1916 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


How  Engineers  Can  Best  Serve;in 
the  Mexican  Emergency 

Sir:  I  have  been  in  receipt  of  numerous 
inquiries  from  engineers  as  to  how  their 
services  could  best  be  utilized  in  the  present 
emergency  along  our  southern  border,  and  I 
have  generally  answered  that  the  best  serv- 
ice engineers  can  render  at  the  present  time 
is  to  join  one  of  the  engineer  regiments  of 
the  National  Guard,  of  which  a  large  num- 
ber must  be  raised  to  complete  the  engineer 
quota  of  the  twelve  infantry  divisions  of  the 
National  Guard. 

I  send  this  information  to  you  thinking 
that  it  may  be  of  interest  to  your  readers. 
W.  M.  Black, 
Chief  of  Engineers,  U.  S.  Army. 

Washington,  D.  C. 


Unprecedented  Demand  for  Men 

Sir:  During  the  past  winter  and  spring 
the  demand  for  young  men  trained  in 
technical  schools  has  been  unprecedented. 
Even  during  the  winter  months  the  call  con- 
.  tinned  unabated,  which  is  very  unusual, 
because  as  a  rule  the  demand  is  great  only 
in  the  spring  and  summer  months. 

The  civil  engineering  department  of  Le- 
high University  reports  that  between  the 
dates  of  Sept.  1,  1915,  and  June  15,  1916, 
119  companies  or  individuals  asked  for 
young  men  to  fill  either  permanent  positions 
or  positions  during  the  summer  vacation  of 
1916.  In  all,  these  119  applicants  sent  in 
requests  for  392  men. 

The  accompanying  table  shows  the  prin- 
cipal branches  of  industry  from  which  the 
applications  came.  For  example,  from 
twenty-one  contractors  and  builders  and 
others  engaged  in  similar  constructive  work 
came  applications  for  thirty-seven  men  at 
various  times  during  the  period  under  dis- 
cussion. The  young  men  wanted  in  this 
group  were  for  the  construction  of  build- 
ings, both  of  the  ordinary  type  and  of  con- 
crete or  steel,  or  they  were  wanted  for  the 
construction  of  various  engineering  works. 

The  table  also  shows  that  twenty-two 
manufacturing  companies  made  requests 
for  ninety-nine  men,  some  of  whom  were 
desired  for  permanent  positions  and  some 
for  temporary  work  during  the  students' 
summer  vacation.  Under  this  class  of  com- 
panies are  included  those  manufacturing 
steel,  cement,  castings,  chemicals,  machin- 
ery for  handling  materials,  ventilating  ma- 
chinery and  ammunition. 


Summary  op  Applicants  for  Men 
Number  of 

companies  Number 

applying  of  men 

Types  of  industry                   for  men  wanted 

Machine    shops     6  60 

Manufacturing     22  99 

Construction,     including    contract- 
ing and  building 21  37 

Valuation     V  81 

Surveying    10  21 

Engineering    with     railroads     and 

other  corporations    30  68 

Engineering  with  consulting  engi- 
neers         10  10 

Teaching:    high    schools    and    col- 
leges             8  8 

Sales  engineering  5  » 

Total    119  392 


Reference  to  the  table  shows  that  seven 
companies  sought  eighty-one  men  for  mak- 
ing valuations  and  appraisals.  Among 
these  are  included  several  railroad  and  tele- 
phone companies.  The  demand  from  rail- 
roads for  assistants  has  been  and  is  very 
great,  and  as  the  initial  salaries  paid  by 
these  corporations  are  generally  small  it  is 
difficult  at  the  present  time  to  get  young 
men  to  enter  railroad  service.  Some  of  the 
applications  shown  in  the  table  under  the 
headings  of  surveying  and  valuation,  as 
well  as  under  engineering  with  railroads 
and  other  corporations,  are  from  railroad 
companies. 

A  few  of  the  larger  railroad  compa- 
nies, finding  it  difficult  and  even  impossible 


ber  of  students  entering  civil-engineering 
courses  during  the  next  few  years. 

The  average  salary  of  the  men  graduat- 
ing from  the  civil  engineering  department 
of  Lehigh  University  in  June,  1916,  was 
between  $75  and  $80  per  month  at  gradua- 
tion. Among  the  employers  of  these  men 
are  to  be  found  the  New  York  State  High- 
way Department,  three  bridge  companies, 
several  contractors,  a  company  building 
coke  plants,  two  railroad  companies  and 
several  manufacturing  plants.  Most  of  the 
members  of  this  class  of  1916,  possibly  90 
per  cent,  desired  to  enter  work  on  con- 
struction. Frank  P.  McKibben, 
Professor  of  Civil  Engineering,  Lehigh 
University. 

South  Bethlehem,  Pa. 


Concrete  Pavement  18  Feet  Wide 
Has  Inverted  Crown 

Sir:  I  am  inclosing  a  photograph  of 
street-paving  work  at  Vernon  Heights,  Ce- 
dar Rapids,   Iowa.     The  specifications   on 


INVERTED    CROWN    FOUND   EFFECTIVE  FOR   CONCRETE  PAVEMENT  WITH  NO  CURB 


to  secure  assistants  at  the  low  salaries  they 
were  offering  only  a  few  months  ago,  have, 
in  common  with  most  other  employers,  in- 
creased the  initial  salaries  for  men  just 
leaving  college. 

It  appears  that  the  present  demand  for 
young  engineers  may  continue  for  a  long 
period  of  time  for  three  reasons: 

1.  Because  of  the  prosperity  in  the 
United  States. 

2.  Because  many  engineers  trained  in 
Europe  and  working  in  this  country  before 
the  war  started  have  left  the  United  States, 
South  America  and  Africa  to  enter  military 
service  in  Europe.  Moreover,  the  technical 
schools  of  Europe  are  not  now  in  session, 
and  have  not  been  for  about  two  years,  and 
hence  cannot  supply  young  engineers  for 
several  years  to  come.  American  engineers 
will  be  called  upon  to  do  most  of  the  engi- 
neering work  of  the  Western  Hemisphere 
without  competition  from  men  trained  in 
the  technical  schools  of  Europe,  as  was  the 
case  before  the  present  war. 

3.  Because  about  the  years  1909  and 
1910,  when  the  supply  of  young  engineers 
exceeded  the  demand,  there  was  in  general 
a  material  diminution  in  students  entering 
civil  engineering  courses,  in  consequence  of 
which  classes  graduating  now  are  very 
small.  This  movement  has  probably  gone 
too  far,  thus  creating  a  shortage  in  the 
supply.  The  writer  believes  that  as  a  result 
of  the  present  scarcity  of  young  engineers 
there  will  be  a  marked  increase  in  the  num- 


this  work  call  for  a  6-in.  one-course  con- 
crete, mixed  1:21/2:4. 

The  pavement  has  an  inverted  crown,  is 
18  ft.  wide  and  is  designed  to  carry  the 
water  in  the  center  of  the  pavement.  In- 
verted pavements  of  this  type  do  not  seem 
to  be  advocated  very  strongly,  but  the  com- 
pleted picture  shows  the  advantage  of 
an  inverted  pavement  where  no  curb  is 
used.  F.  W.  Greene, 

Resident    Engineer,    The    Anderson    Land 
Company. 

Cedar  Rapids,  Iowa. 


Proper  Basis  for  Allocation  of 
Maintenance  Expenses 

Sir:  I  have  been  very  much  interested 
in  the  article  of  Paul  M.  LaBach  in  your 
issue  of  May  13,  1916,  page  689,  regarding 
the  proper  basis  for  allocating  railroad 
maintenance-of-way  expenses.  In  these 
analyses  he  has  called  attention  to  two  im- 
portant points  that  I  would  like  to  em- 
phasize : 

1.  The  necessity  for  an  accounting  sys- 
tem that  is  so  arranged  with  the  analysis 
in  mind  that  the  necessary  allocations  may 
be  reduced  to  a  minimum.  There  are  some 
accounts  that  from  their  nature  have  to  be 
allocated.  There  are  other  accounts  that 
under  present  conditions  have  to  be  allo- 
cated simply  because  the  expenses  applying 
to  the  two  classes  of  service  have  not  been 


56 


ENGINEERING     RECORD 


Vol.  74,  No.  2 


kept  separate.  One  of  the  fundamental 
reasons  for  a  classification  of  accounts  is 
that  it  will  make  possible  a  suitable  analysis 
of  the  cost  of  service.  Therefore  thfe  re- 
quirements of  the  analysis  should  be  kept 
clearly  in  mind  in  the  arrangement  of  the 
classification,  and  suitable  accounts  should 
be  provided  to  take  care  of  expenses  that 
are  substantially  different  in  their  nature. 

2.  Mr.  LaBach  has  not  at  all  exaggerated 
the  costs  of  maintaining  the  track  and  road- 
way that  have  nothing  to  do  with  the  traf- 
fic carried.  The  smaller  the  road  the 
greater  is  the  proportion  of  the  expenses 
that  do  not  vary  with  the  traffic  handled. 

The  division  of  the  maintenance-of-way 
expenses  that  do  not  vary  with  the  traffic 
presents  the  greatest  difficulty  in  the  whole 
problem  of  the  division  between  passenger 
and  freight  service.  It  does  not  seem  log- 
ical to  divide  the  exi)ense  equally  between 
the  two  classes  of  service  just  because  there 
are  two  kinds  of  service.  In  the  case  of  a 
road  where  only  one-tenth  of  the  traffic  is 
passenger  and  nine-tenths  freight,  a  method 
that  would  charge  half  of  these  expenses 
to  passenger  and  half  to  freight  could 
surely  not  be  justified. 

To  all  intents  and  purposes  these  expenses 
are  similar  in  their  nature  to  the  expenses 
due  to  the  investment.  The  method  that  is 
suitable  to  assigning  the  investment  and 
the  expenses  due  to  that  investment,  such 
as  depreciation,  taxes,  renewals,  etc.,  is  best 
suited  to  the  allocation  of  the  maintenance- 
of-way  expenses  that  do  not  vary  with  the 
traffic. 

Having  made  this  assumption  as  a  start- 
ing point,  the  next  step  will  be  to  determine 
the  best  method  of  assigning  the  investment 
in  the  track  and  roadway.  I  do  not  im- 
agine that  Mr.  LaBach  would  be  satisfied 
to  assign  the  investment  equally  between 
the  passenger  and  freight  just  because 
there  are  two  classes  of  service.  In  the 
case  referred  to  previously,  where  one-tenth 
of  the  traffic  is  passenger  and  nine-tenths 
freight,  such  a  loading  of  the  passenger 
traffic  by  assigning  to  each  kind  of  service 
half  of  the  investment  in  roadway  and 
track  would  make  impossible  any  payment 
of  the  costs  by  the  passenger  business,  and 
would  be  unreasonable. 

In  order  properly  to  assign  investment 
or  expense,  the  cause  for  that  investment 
or  expense  must  be  found.  When  the  cause 
is  determined,  then  the  assignment  can  be 
made  intelligently.  The  promoters  of  a 
new  railroad  make  detailed  studies  of  the 
traffic  that  may  be  secured  in  the  territory 
under  contemplation.  They  make  estimates 
of  the  amount  of  freight  traffic  and  the 
amount  of  passenger  traffic  likely  to  de- 
velop. If  the  amount  of  the  two  combined 
traffics  justifies  the  building  of  the  railroad, 
the  investment  is  made  in  the  railroad  in 
order  to  get  the  traffic.  The  traffic  is  the 
reason  for  the  investment.  Therefore  the 
traffic  in  the  two  classes  of  service  must  be 
compared. 

A  common  unit  for  the  comparison  of 
passenger  and  freight  traffic  involves  the 
considerations  not  only  of  the  physical  units 
by  which  the  traffic  is  handled,  but  also  the 
income  from  the  traffic,  after  the  direct  ex- 
penses of  handling  the  traffic  have  been  de- 
ducted from  the  gross  earnings  on  that 
traflfic. 

The  ton-mile  is  not  altogether  satisfac- 
tory as  a  unit  for  comparison  of  freight 
and  passenger  traffic,  because  in  the  pas- 
senger business  it  does  not  measure  the 
service  rendered.    The  train-mile  is  unsat- 


isfactory because  of  the  great  difference  in 
the  relative  values  per  unit. 

In  a  recent  analysis  of  an  interurban 
electric  property  I  made  a  study  of  the  rela- 
tive earnings  per  car-mile  for  passenger 
and  for  freight.  In  this  special  case  the 
gross  earnings  per  car-mile  were  found  to 
be  slightly  more  for  freight  than  for  pas- 
senger. But  when  the  expense  pertaining 
to  each  class  of  traffic  was  deducted  from 
the  gross  earnings  of  that  class,  the  amount 
remaining  which  can  apply  to  the  payment 
of  the  common  expenses  of  maintenance-of- 
way,  to  the  payment  of  taxes,  fixed  charges, 
etc.,  was  found  to  be  almost  exactly  the 
same  per  car-mile  for  passenger  traffic  as 
for  freight  traffic. 

Under  these  conditions,  then,  there  is  no 
question  that  the  car-mile  is  the  best  unit 
for  the  division  of  the  investment  in  track 
and  roadway  between  passenger  and 
freight,  of  the  expenses  due  to  that  invest- 
ment and  of  the  joint  maintenance-of-way 
expenses  not  directly  due  to  traffic. 

Mr.  LaBach's  suggestion  as  to  maximum 
loads  or  stresses  being  a  better  measure 
of  the  use  of  the  railroad  structure  might 
very  well  apply  to  a  certain  part  of  the  rail- 
road structure,  but  its  use  would  be  limited 
to  certain  parts  of  the  structure  which  are 
a  comparatively  small  part  of  the  total. 
For  instance,  if  certain  bridges  had  to  be 
designed  for  high-speed  passenger  trains, 
the  passenger  traffic  ought  to  be  weighted 
with  the  difference  between  the  cost  of  the 
structures  as  built  and  what  the  cost  would 
be  for  slow-moving  freight.  But  a  refine- 
ment of  this  kind  applies  to  such  a  small 
proportion  of  the  total  that  there  is  danger 
of  over-emphasizing  the  importance  of  it 
compared  with  the  main  question  of  the  as- 
signment of  the  property  and  expenses 
common  to  both  classes. 

John  A.  Rockwood. 

Portland,  Ore. 


Present-Day  College  Education 

Sir:  Having  read  editorial  contribu- 
tions published  in  your  paper  of  late  on 
"Present-Day  College  Education,"  and  hav- 
ing differed  with  some  most  decidedly — 
particularly  the  ten  summary  paragraphs 
of  Professor  Swain's  reply  to  Professor 
Mead's  criticism  in  the  issue  of  May  6  and 
the  communication  of  T.  Chalkley  Hatton 
in  the  issue  of  June  10 — it  is  my  motive 
to  take  issue  with  Mr.  Hatton  in  his  efforts 
to  discredit  college  training  of  young  engi- 
neers. 

In  a  desire  "to  test  the  applicant's  abil- 
ity to  interpret  specifications  in  a  common- 
sense  and  accurate  manner"  the  examiner 
of  candidates  for  positions  as  paving  in- 
spectors asked  them  to  define  the  word 
"pacificist"  and  also  to  name  the  states 
bordering  Mexico.  Because  one  or  two  of 
these  men  happened  to  answer  ridiculously 
Mr.  Hatton  concludes  in  his  third  para- 
graph that  "certainly  these  young  men  had 
not  attained  that  thoroughness  and  accu- 
racy in  their  college  education  which  fitted 
them  to  fill  satisfactorily  the  simplest  engi- 
neering positions.  They  were  not  taught 
to   think   straight." 

"Not  having  a  set  of  specifications  at 
hand,"  it  is  stated,  "the  examiner,  in  order 
to  test  the  applicant's  ability  to  interpret 
specifications  in  a  common-sense  and  ac- 
curate manner,"  asked  such  questions  as  the 
meaning  of  words  and  questions  on 
geography.  Who  is  the  more  ridiculous — 
the  examiner  or  the  examined?     Was  the 


examiner  not  testing  the  strength  of  their 
grammar-school  training,  and  is  it  not 
illogical  to  conclude  that  this  lack  of  knowl- 
edge was  due  to  a  deficiency  to  be  laid  at 
the  door  of  the  college?  The  examiner 
must  have  been  very  limited  indeed  if,  for 
lack  of  specifications,  he  should  be  forced 
to  ask  such  questions.  Would  not  a  few 
original  problems  in  mathematics  or  me- 
chanics, or  a  few  questions  as  to  the 
method  of  procedure  they  would  adopt, 
given  certain  imaginary  conditions  arising 
in  the  field,  or  the  like,  have  really  tested 
the  probability  of  their  fitness  "to  interpret 
specifications  in  a  common-sense  and  ac- 
curate manner"?  It  is  not  contended  that 
the  answers  were  pardonable,  but  those 
answers  in  no  way  affect  a  man's  fitness  as 
a  paving  inspector. 

Another  feature  of  Mr.  Hatton's  citing 
this  incident  is  that  he  is  willing  and  eager 
to  attempt  to  drag  a  multitude  of  young 
engineers  down  to  the  level  of  one  whose 
grammar-school  education  was  found  to  be 
lacking. 

Mr.  Hatton  says  "they  were  not  taught 
to  think  straight."  Should  a  candidate 
answer  a  great  number  of  that  type  of 
questions  correctly,  does  that  not  indicate 
accuracy  of  memory  rather  than  accuracy 
of  thought? 

Summit,  N.  J.  Austin  H.  Reeves. 


Pump  Delivered  Quickly  for  Camp 
Whitman  Water  Supply 

Sir:  It  has  occurred  to  us  that  it  prob- 
ably would  be  of  interest  to  your  readers  to 
learn  of  the  facility  with  which  we  were 
able  to  furnish  the  necessary  pumping 
equipment  for  providing  the  soldiers  at 
Camp  Whitman,  N.  Y.,  with  the  necessary 
water  supply. 

On  June  23  one  of  the  officers  of  the 
Twenty-second  Corps  of  Engineers  tele- 
phoned our  New  York  office  requesting  that 
one  of  our  representatives  come  to  Camp 
Whitman  and  confer  with  them  regarding 
the  pumping  equipment  which  would  be 
required. 

'The  writer  spent  Saturday,  June  24,  at 
the  camp,  and,  after  going  over  the  situa- 
tion thoroughly,  it  was  decided  that  a  cen- 
trifugal pump,  to  deliver  325  gal.  per  min- 
ute against  a  total  head  of  230  ft.  would 
meet  their  requirements  in  all  respects. 

I  telephoned  our  shop,  the  American  Well 
Works,  Aurora,  111.,  at  about  2:30  or  3 
p.  m.  on  Saturday  and  arranged  with  them 
for  the  shipment  of  one  of  our  No.  3  "2 
type  I  belt-driven,  two-stage,  solid  shell, 
open-impeller,  centrifugal  pumps.  This 
pump  was  delivered  to  the  camp  officials  at 
Poughkeepsie  at  about  9  p.  m.  Sunday,  June 
25,  and,  according  to  the  newspaper  report, 
reached  Camp  Whitman  at  Green  Haven.  N. 
Y.,  before  daylight  on  Monday,  June  26. 

S.  B.  Whinery, 
Eastern  Sales  Agent  American  Well  Works, 

New  York  City. 

I  This  letter  adds  an  interesting  detail  to 
the  article,  "With  the  22d  Corps  of  En- 
gineers at  Camp  Whitman,"  published 
in  the  Engineering  Record  last  week. 
From  the  information  it  contains  it  is  ap- 
parent that  the  wells  upon  which  reliance 
was  placed  for  the  camp  supply  did  not 
meet  expectations  as  to  flow,  and  that  the 
alternative  source,  noted  in  last  week's  ar- 
ticle, Fishkill  Creek,  is  being  utilized.  The 
water  from  this  creek  is  being  sterilized 
with  liquid  chlorine. — Editor.] 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articlea  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Put  Mixer  on  Roof  to  Add 
Eleventh  Story 

To  AVOID  confusion  on  the  street  and 
in  the  basement  of  the  ten-story  de- 
partment store  of  Rothschild  &  Co.,  in  Chi- 
cago, the  concrete  for  a  portion  of  an  ad- 
ditional story  was  mixed  on  the  adjacent 
roof.  The  spectacle  of  a  mixer  far  above 
ground  grinding  out  concrete,  with  the 
Auditorium  tower  and  the  top  of  the  Black- 
stone  Hotel  as  a  background,  was  more  or 
less  of  a  novelty.  In  getting  the  aggregate 
from  the  street  to  the  mixer  advantage  was 
taken  of  portions  of  the  coal-handling  equip- 
ment and  the  freight  elevator  service. 

The  building  was  constructed  several 
years  ago  and  the  modern  steel  frame  was 
designed  to  carry  additional  stories  when 
expansion  became  necessary.  The  additional 
story  is  at  the  south  end,  176  ft.  on  State 
Street  and  144  ft.  on  Van  Buren  Street.  As 
the  street  walls  extend  a  considerable  dis- 
tance above  the  existing  roof  it  was  only 
necessary  to  construct  a  new  roof  and  floor, 
which  required  14  columns,  95  beams  and 
22  girders,  all  of  concrete.  This  work  and 
the  new  roof  were  built  before  attempting 
to  replace  the  old  roof  with  a  concrete  floor. 

The  equipment  of  the  building,  in  addi- 
tion to  an  extensive  passenger-elevator  serv- 
ice, includes  two  large  high-speed  freight 
elevators,  which  travel  from  the  third  base- 
ment to  the  tenth  floor.  One  of  these  ele- 
vators has  a  capacity  of  10  tons.  In  the 
third  ba.sement  are  several  elevator  hoppers 
connected  by  chutes  with  the  ground  sur- 
face in  the  rear  alley.  The  gates  discharge 
coal  for  the  furnaces  into  a  traveling  bucket. 
It  was  decided  to  use  several  of  these  hop- 
pers for  handling  the  sand  and  stone  in  the 
new  construction  work.  Material  was  de- 
livered  in   6-ton   auto  trucks   and   dumped 


down  the  chutes  into  the  hoppers,  from 
which  it  was  gated  into  wheelbarrows.  The 
large  elevator  carried  nine  loaded  wheel- 
barrows and  the  smaller  one  five  to  the  tenth 
floor  at  each  load.  An  inclined  runway  was 
built  from  the  tenth  floor  to  the  roof,  and 
all  material  used  in  the  concrete  and  the  new 
construction  work  was  transported  from  the 
tenth  floor  up  this  runway. 

On  account  of  its  light  weight  and  port- 
ability the  contractors  used  a  motor-driven 
8-ft.  Standard  low-charging  mixer,  which 
was  taken  up  the  large  elevator  to  the  tenth 
floor  and  then  transported  up  the  material 
runway  to  the  roof. 

The  work  was  carried  out  by  the  Clark- 
Bisbee  Company,  of  Chicago. 


Accounting  for  the  Contractor: 
Equipment  Account 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

A  LEDGER  account  may  be  kept  for  the 
portable  equipment  of  each  job,  but 
ordinarily  a  more  convenient  method  is  to 
run  only  one  account,  which  for  the  sake 
of  brevity  we  will  call  "Plant."  Portable 
plant,  being  shipped  about  from  job  to  job, 
is  rather  difficult  to  keep  track  of  unless 
some  definite,  easily  operated  system  is  em- 
ployed. A  card  record  supplies  the  simplest 
solution.  Cards  measuring  3  x  5  in.  are 
the  standard  size,  fitting  the  box  files  or 
drawer  units  handled  by  most  dealers  in 
office  supplies.  If  economy  demand  that  for 
a  time  such  records  be  kept  in  a  pigeon- 
hole of  the  desk,  or  even  in  a  pasteboard 
box,  at  least  be  sure  a  start  is  made  with 
the  proper-sized  card,  so  that  all  the  matter 
will  not  have  to  be  rewritten  later.  Index 
cards  can  be  procured  with  %-in.  tabs. 

To  demonstrate,  let  us  list  the  equipment 
of  our  fictitious  friends  Messrs.  Arnold, 
Brown  &  Co.  On  the  first  tab  will  be  writ- 
ten "Bridge  No.  4,"  to  indicate  that  the 
following  cards  serve  to  list  the  equipment 
on  that  job.     Following  out  here  the  alpha- 


betical idea,  the  first  cards  after  the  index 
card  will  read  somewhat  as  shown  in  the 
accompanying  samples.  Others  will  follow 
till  the  list  of  equipment  at  Bridge  No.  4 
is  complete. 

Then  on  the  tab  of  another  index  card 
will  be  written  "Corfu,"  and  following  that 
will  come  the  cards  descriptive  of  the  Corfu 


KUCKKT 

1    .Special   No,    10 — cost   $90.00                            | 

BouRht    Aug.    1, 

1914    of 

Dayton 

Supply  Co. 

for    Acton    work 

Transferred  Jan. 

:>,  1915  to 

Portland 

Sept. 

10,  1915  to 

Bridge  No.  4 

DERRICK 

1   Stiff-leg.   22' 

mast 

38'  boom 

Bought 

Sept.   1 

,    191S 

,  second  hand. 

of 

Smith 

&  Co. 

for  $120.00 

for  Bri 

flge  No. 

4 

MIXER 

1   Burke  Gasoline  Concrete  Mixer 
Bought  Feb.   12.   1915.  of  D.   E.   Francis 

for  $800.00 
for    I'ortland    work 
Transferred  Sept.  10.  1915  to  Bridge  No.  4 


plant,  and  so  on  till  the  entire  plant  is  re- 
corded and  indexed.  When  additional  equip- 
ment is  purchased,  the  invoice  or  bill  of 
sale  will  be  approved,  entered  and  filed  as 
suggested  in  a  previous  article  of  this 
series,  and  charged  to  "Plant" ;  at  the  same 
time  a  de.scriptive  card  will  be  prepared  and 
placed  in  the  index.  Now,  when  the  Bridge 
No.  4  mixer  is  moved  to  the  job  at  Leeds 
the  card  is  moved  along,  too,  after  noting 
thereon  the  date  on  which  the  change  was 
made. 

The  plant  account  should  be  kept  at  cost, 
until  such  time  as  a  complete  revaluation 
becomes  necessary.  In  the  meantime  an- 
nual depreciation  should  be  balanced  by  en- 
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tries  to  the  credit  of  "Reserve  for  Deprecia- 
tion," as  will  be  explained  in  a  subsequent 
article. 

Small  tools,  such  as  shovels,  picks,  crow- 
bars, hand  drills,  etc.,  should  not  be  carried 
in  the  plant  account,  but  charged  to  the 
expense  incident  to  each  contract.  Should 
there  be  any  salvage  at  the  conclusion  of 
the  job,  the  job  can  be  given  credit  at  an 
appraised  valuation  and  a  corresponding 
expense  charge  made  against  the  next  con- 
tract on  which  such  tools  or  left-over  suj*- 
plies  may  be  used. 


of  the  Union  Bridge  &  Construction  Co., 
contractor  for  the  substructure  of  the 
bridge.  G.  F.  Wilhelm  and  T.  T.  Newman 
are  respectively  engineer  and  superintend- 
ent for  the  contractor,  while  C.  R.  Fickes 
is  resident  engineer  for  the  Paducah  &  Illi- 
nois Railroad  Company,  for  which  the 
bridge  is  being  constructed. 


Tower  and  Derrick  on  Same  Boat 
in  Concrete  Plant  for  Bridge 

By  A.  FREDERICKSON 
Metropolis,  IlL 

THE  FLOATING  mixing  plant  used  to 
place  concrete  in  the  piers  for  the  Pa- 
ducah &  Illinois  bridge  is  fed  by  a  derrick 
mounted  on  the  same  barge  with  the  bins 
and  distributing  tower.  The  bins  and  1-yd. 
mixer  are  set  lengthwise  on  the  barge,  and 


Cost  of  Cost-Keeping  Cut  by  Study 
of  OflSce  Force 

By  DAN  PATCH 
Aberthaw  Construction  Company,  Boston 

THE  COST  of  making  up  payrolls  and 
keeping  construction  costs  in  a  common 
field  oiRce  for  several  large  jobs  with  which 
the  writer  was  connected  was  greatly  re- 
duced during  the  last  year.  Most  efficiency 
work  is  applied  by  the  office  or  overhead 
force  to  the  direct  labor,  or  working  force; 
but  in  the  present  interesting  instance  the 
work  of  a  cost-keeping  office  itself  was  un- 
der observation.     As  the  office  was  not  un- 


So  it  came  about  that  men  of  the  cost  de- 
partment were  found  to  have  training  which 
fitted  them  for  vacancies  in  the  organiza- 
tion where  the  work  was  of  more  import- 
ance and  more  nearly  commensurate  with 
their  pay.  They  were  transferred  and  their 
places  taken  by  younger  and  less  broadly 
trained  men.  It  also  developed  that  by  a 
slight  change  in  arrangements  considerable 
overtime  on  payrolls  could  be  eliminated. 
All  unncessary  subdivisions  of  costs  were 
excluded.  It  had  been  customary  to  enter 
all  costs  daily  in  the  cost  books.  Thereafter 
only  such  costs  as  could  be  set  against 
quantities  of  work  and  expressed  in  units 
were  used  daily.  Each  week  a  summary  of 
the  costs,  checking  with  the  payroll,  was 
made  up  to  send  to  the  home  office,  and  the 
method  of  making  entries  in  the  cost  book 
was  changed  so  that  only  those  items  on 
which  the  superintendents  wished  daily 
costs  were  entered  daily,  the  others  being 
entered  weekly  from  the  summary,  as  a 
bookkeeper  would  enter  from  his  cash  book 
to  his  ledger. 

These  changes  may  seem  trivial,  and  be- 
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SWINGING  OF  LOADED  CLAMSHELL  BUCKET  DOES  NOT  TIP  MIXER  BOAT  ENOUGH  TO  DISTURB  CHUTES  EVEN  WITH  75-FOOT  TOWER 


the  tower  is  located  at  one  side  of  the  deck 
at  the  center  of  the  bins,  instead  of  on  the 
center  line  of  the  boat.  The  barge  on  which 
the  plant  is  mounted  is  36  x  110  ft.,  5  ft. 
deep.  The  boat  mounts  a  75-ft.  tower,  and 
the  swinging  of  a  lV4-yd.  clamshell  bucket 
loaded  with  gravel  did  not  tip  it  enough  to 
cause  spilling  in  spouting  concrete  through 
the  2-ft.  door  of  an  air  lock  in  sealing  the 
caissons,  although  no  hopper  was  used  on 
the  lock. 

A  60-hp.  boiler  furnishes  steam  for  the 
mixer,  the  two  drum  tower  hoist,  a  dynamo 
engine,  water  pump  and  heating  coils  in 
the  gravel  hopper  and  water  tank.  One 
drum  of  the  tower  hoist  is  lagged  with 
3-in.  hardwood  for  the  bucket  line,  and  the 
other  drum  is  used  for  raising  and  lower- 
ing the  tower  hopper  and  boom.  The  shaft 
of  the  top  drum  is  extended  to  the  center 
of  the  barge,  where  a  spool  is  mounted  for 
pulling  a  self-dumping  cement  car  to  the 
charging  platform  from  the  cement  barge. 
This  car  runs  up  an  inclined  track  which 
has  a  removable  extension  into  the  cement 
barge.  An  independent  three-drum  hoist, 
boiler  and  swinging  gear  are  used  to  ope- 
rate the  derrick.  The  photographs  show 
the  plant  at  pier  1  before  the  tower  was 
equipped  with  a  boom,  and  with  only  two 
chutes  in  use.  The  plant  has  placed  more 
than  700  cu.  yd.  in  a  12-hr.  run. 

The  plant  was  built  for  the  work  and  was 
designed  by  H.  K.  Seltzer,  chief  engineer 


der  orders  of  the  writer,  all  changes  were 
made  by  suggestion  to  the  office  head,  who 
fortunately  was  interested  in  the  record  of 
his  office. 

In  order  to  follow  the  work  of  the  office 
and  stimulate  interest,  three  curves  were 
plotted  on  the  weekly  payroll  dated  as  ab- 
scissae. The  first  curve  had  as  ordinates 
the  total  payroll  for  the  week  ending  that 
date ;  the  second,  the  pay  of  the  members  of 
the  cost  department ;  and  the  third,  the  quo- 
tient of  the  latter  by  the  former  expressed 
in  dollars  per  thousand  of  payroll.  Curves 
of  this  kind  are  not  a  cure,  but  are  more 
like  clinical  temperature  and  pulse  charts, 
indicative  of  the  need  of  a  cure  or  of  the 
results  of  its  application.  Almost  any  de- 
vice which  stimulates  interest  and  starts 
thinking  processes  will  eventually  bring  in- 
creased efficiency. 
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cause  no  stopwatch  is  mentioned  may  not 
seem  to  ring  true  to  the  gospel  of  scientific 
management;  but  the  results  were  gratify- 
ing, as  will  be  seen  from  the  accompanying 
curves.  In  order  to  make  the  comparison 
shown  in  the  diagram  a  fair  one,  two 
periods  in  which  the  payrolls  fluctuated 
through  about  the  same  limits  were  taken 
from  the  clinical  curve  and  the  ordinates  of 
cost  per  thousand  of  payroll  plotted  on  ab- 
scissae of  thousands  of  payroll.  A  con- 
servative estimate  of  the  saving  as  shown 
by  these  points  is  $1.25  per  thousand,  and 
as  the  payroll  was  about  $18,000,  this  meant 
about  $22.50  per  week.  As  the  period 
through  which  the  saving  was  made  with 
this  average  payroll  was  thirty  weeks,  there 
was  an  aggregate  saving  of  $675.  It  so 
happens  that  the  concern  for  which  the 
writer  works  does  largely  percentage  work, 
and  accordingly  this  saving  actually  reduced 
the  company's  earnings  by  $67  and  netted 
the  owners  $742.  This  saving  was  accom- 
panied by  a  reduction  of  one-half  hour  in 
the  length  of  working  day  of  the  office 
force. 

People  sometimes  wonder  at  the  altruistic 
way  in  which  doctors  preach  prevention  as 
against  cure,  but  here  is  a  cold-blooded  con- 
tractor following  the  example  of  the  doc- 
tor. The  answer  is  that  profits  made 
through  waste  are  not  normal,  and  that  con- 
servation eventually  brings  healthier  condi- 
tions in  business  as  well  as  in  other  things. 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Testing  Society  Sends  Standard  Cement 
Specifications  to  Letter  Ballot 

Acceptance  of  Many  Years'  Conference  Work  by  Committee  CI  Marks 
Annual  Meeting — Year  Book  to  Be  Replaced  by  Biennial  Publication 


The  most  animated  of  all  the  sessions  at 
the  annual  meeting  of  the  Ameriran  Society 
for  Testing  Materials  at  Atlantic  City  last 
week  was  the  Thursday  morning  discussion  on 
cement  and  concrete.  The  report  of  Commit- 
tee CI  recommending  that  the  standard  speci- 
fications for  Portland  cement,  developed  as  a 
result  of  numerous  conferences  with  commit- 
tees of  the  American  Society  of  Civil  Engineers 
and  the  United  States  Government,  should  be 
accepted  at  once  and  submitted  to  letter  ballot 
(to  become  effective  Jan.  1,  1917,  if  adopted) 
was  finally  accepted.  The  recommendation 
that  these  standards  be  given  the  special  name 
of  "American  Specifications  and  Methods  of 
Tests  for  Portland  Cement"  was  defeated. 

Important  action  was  taken  on  the  recom- 
mendation of  the  executive  committee  when 
it  was  agrreed  to  vote  to  replace  the  "Year 
Book"  by  a  biennial  publication  to  be  called 
the  "A.  S.  T.  M.  Standards."  All  tentative 
specifications  are  to  be  printed  in  the  "Pro- 
ceedings." This  was  ordered  to  be  submitted 
to  letter  ballot. 

Abstracts  of  the  more  important  papers 
presented  at  the  meeting  will  be  found  on 
pages  48  to  50  of  this  issue. 

Report  of  Executive  Committee 

The  executive  committee  reported  that  ar- 
rangements had  been  made  with  the  U.  S.  De- 
partment of  Commerce  by  which  the  standards 
of  the  society  which  bear  upon  export  trade 
will  be  translated  into  foreign  languages.  All 
the  31  standards  of  Group  1  and  12  standards 
of  Group  2  had  been  translated  into  Spanish 
by  the  middle  of  June. 

The  total  membership  of  the  society,  includ- 
ing 210  junior  members,  is  now  2071.  This 
shows  a  greater  increase  than  for  any  pre- 
vious yearly  period,  even  though  the  dues  were 
increased  50  per  cent  at  the  beginning  of  the 
current  fiscal  year. 

On  the  financial  situation  the  report  con- 
tained the  following  paragraph: 

"From  present  indications  it  is  to  be  antici- 
pated that,  barring  expenditures  in  unexpected 
directions,  the  deficit  of  $6,407.03  at  the  be- 
ginning of  the  fiscal  year  will  not  only  be  ex- 
tinguished, but  will  be  converted  into  a  mod- 
erate surplus  by  the  end  of  the  year,  and  that 
the  financial  affairs  of  the  society  will  there- 
after be  on  a  thoroughly  sound  business  basis 
for  the  first  time  in  the  history  of  the  organ- 
ization. The  cash  balance  in  the  treasury  June 
1,  1916,  was  $15,666.86  with  no  unpaid  bills, 
as  compared  with  a  cash  balance  of  $6,480.79 
at  the  corresponding  period  last  year." 

Specifications  on  Design 

In  connection  with  the  question,  submitted 
last  year,  whether  engineering  design  and 
construction  should  form  a  part  of  any  speci- 
fications, a  new  paragraph  has  been  added  to 
the  regulations  governing  standing  committees, 
as  follows:  "In  the  preparation  of  proposed 
standards,  the  consideration  of  matters  of 
engineering  design  or  construction  shall  not 
in  general  be  regarded  as  falling  within  the 
province  of  the  society.  If,  however,  it  should 
appear  to  a  given  committee  that  the  consid- 
eration of  such  matters  is,  for  special  reasons, 
indispensable  in  specifications  designed  to 
cover  the  customary  relations  between  the  pro- 
ducers and  consumers  of  a  given  product,  then 
reference  to  such  matter  in  proposed  specifica- 


tions for  that  product  shall  be  permitted  with- 
in the  scope  necessary  for  the  particular  pur- 
pose above  stated." 

To  avoid  danger  of  centered  control  a  mo- 
tion was  passed  instructing  the  executive  com- 
mittee to  submit  next  year  such  changes  in 
the  by-laws  as  will  make  the  appointed  mem- 
bers of  the  nominating  committee  and  of  the 
executive  committee  ineligible  for  membership 
on  the  nominating  committee  for  the  next  suc- 
ceeding year. 

Report  of  Committee  on  Steel 

The  recommendations  of  Committee  Al,  on 
steel,  that  certain  requirements  as  to  per- 
missible variations  in  weight  and  thickness  of 
structural  steel  in  various  standard  specifica- 
tions be  changed,  were  approved  and  submitted 
to  letter  ballot.  Six  proposed  tentative  speci- 
fications for  track  spikes,  screw  spikes,  tie 
plates,  bars,  etc.,  were  adopted  as  tentative 
specifications. 

Moving  pictures  of  the  methods  used  in 
the  laboratory  of  the  Pennsylvania  Railroad 
for  finding  the  yield  point  of  steel  specimens 
as  obtained  by  the  sudden  change  in  the  speed 
of  the  indicator  of  the  Ames  dial  on  the  strain 
gage  were  shown.  The  total  time  required 
for  one  test  obtaining  yield  point,  ultimate 
strength  and  percentages  of  elongation  and  of 
contraction  was  given  as  2%  min. 

Committee  A5,  on  corrosion  of  iron  and 
steel,  reported  progress  and  also  announced 
the  enlargement  of  its  field  by  the  appointment 
of  a  subcommittee  to  investigate  preservative 
metallic  coatings  for  metals. 

The  following  resolution  was  introduced  by 
Dr.  Henry  M.  Howe  and  was  carried: 

"Recognizing  the  confusion,  inconvenience 
and  loss  of  time  and  efficiency  occasioned  by 
the  lack  of  uniformity  in  recording  tempera- 
tures in  this  country;  and  recognizing  further 
that  the  Centigrade  scale  is  much  simpler  and 
more  convenient  than  the  Fahrenheit  scale, 
and  is  the  present  standard  in  all  countries 
except  Great  Britain,  and  is  also  in  general 
use  among  scientific  men  throughout  the  world, 
be  it 

"Resolved,  That  it  is  the  sense  of  this  meet- 
ing that  the  efforts  being  made  to  obtain  legis- 
lation requiring  the  use  of  the  Centigrade 
scale  in  all  future  government  publications 
should  be  heartily  approved." 

Yield  Point  and  Elastic  Limit 
The  report  of  Committee  El,  on  methods  of 
testing,  recommending  the  insertion  of  the 
proposed  definitions  of  elastic  limit,  propor- 
tional limit  and  yield  point,  submitted  last 
year,  at  the  beginning  of  the  methods  for  ten- 
sion and  compression  tests,  was  approved  and 
sent  to  letter  ballot.  The  change  recommended 
last  year  involving  the  determination  of  the 
modulus  of  elasticity  was  not  recommended  for 
adoption  at  this  time.  It  will  be  further  con- 
sidered by  subcommittees. 

The  topical  discussion  on  the  relation  be- 
tween yield  point  and  proportional  limit  for 
various  grades  of  steel  was  one  of  the  most 
animated  of  the  meeting.  Following  the 
formal  papers  by  T.  D.  Lynch  and  H.  F.  Moore, 
both  written  and  oral  discussions  were  pre- 
sented. In  the  oral  discussion  C.  D.  Young 
pointed  out  the  difference  between  the  relation 
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Plan  Organization  for 

Engineer  Officers' 

Reserve 

William    Barclay    Parsons,    in    Interview    with 
Engineering   Record    RepresenUtive,    Ex- 
plains   Tentative    Scheme    Based    cm 
Army  Reorganization  Act 

In  making  definite  provision  for  an  engi- 
neer section  of  the  Officers'  Reserve  Corps  the 
Army  Reorganization  Act,  which  became  effec- 
tive July  1,  furnishes  a  foundation  upon  which 
the  War  Department  is  preparing  to  build 
up  a  military  organization  of  the  nation's 
technically  trained  men.  The  new  legislation 
deals  with  the  engineer  reserve  corps  only 
in  general  terms.  Its  main  stipulations  are 
that  the  engineer  reserve  corps  shall  be  cre- 
ated, that  its  members  shall  be  exempt  from 
the  age  limits  prescribed  for  officers  in  cer- 
tain other  branches  of  the  active  and  reserve 
service  (thus  admitting  to  the  rank  of  major 
men  more  than  45  years  old),  that  commissions 
shall  be  issued  by  the  President  and  be  valid 
for  a  five-year  term,  that  in  time  of  war  re- 
serve officers  may  be  called  by  the  President  to 
active  service,  with  pay,  and  that  in  time  of 
peace,  if  sums  are  appropriated,  a  fifteen-day 
period  of  field  instruction  each  year  may  be 
prescribed.  Beyond  major  provisions  of  this 
sort  the  act  does  not  go.  To  the  War  Depart- 
ment, working  in  co-operation  with  a  joint 
committee  of  civilian  engineers,  representing 
five  of  the  national  engineering  societies,  has 
been  left  the  task  of  working  out  the  details 
of  the  scheme.  Although  no  final  plan  of 
organization  has  yet  been  adopted,  William 
Barclay  Parsons,  chairman  of  the  national 
joint  committee,  on  which  he  represents  the 
American  Society  of  Civil  Engineers,  outlined 
to  a  representative  of  the  Engineering  Record 
this  week  the  tentative  scheme  which  the  War 
Department  now  has  under  consideration. 

Board  Will  Examine  Candidates 

At  an  early  date  the  War  Department  will 
issue  an  invitation  to  the  engineers  of  the 
country  to  apply  for  commissions  in  the  re- 
serve corps  of  engineers.  To  determine  the 
qualifications  of  applicants  there  will  be  ap- 
pointed a  general  examining  board,  consisting 
of  officers  from  the  Corps  of  Engineers  of  the 
Army  and,  probably,  representatives  of  the  five 
national  engineering  societies — civil,  mining, 
mechanical,  electrical  and  consulting — ^which 
co-operated  with  the  War  Department  in  the 
legislation  affecting  the  Officers'  Reserve  Corps. 
The  intention  is  to  hold  oral  examinations  at 
many  places  throughout  the  country  where 
engineer  officers  are  stationed,  the  civilian  en- 
gineer members  of  the  board  aiding  the  army 
officers  in  reaching  a  correct  estimate  of  the 
rank  to  which  a  candidate  for  a  commission 
should  be  assigned. 

Commissions  are  to  be  given  for  the  grades 
of  major,  captain  and  lieutenant.  It  is  likely 
that  the  requirements  for  major  will  be  some- 
what similar  to  those  for  "member"  of  the 
American  Society  of  Civil  Engineers,  although 
actual  membership  in  the  American  Society  of 
Civil  Engineers,  or  in  any  of  the  other  na- 
tional engineering  organizations,  will  not  be 
a  requisite  for  a  commission.  The  constitution 
of  the  American  Society  of  Civil  Engineers 
stipulates  that  a  member  shall  be  not  less 
than  30  years  of  age,  shall  have  been  in  active 
practice  for  10  years,  shall  have  had  respon- 
sible charge  of  work  for  5  years  and  shall  be 
qualified  to  design  as  well  as  direct  engineer- 
ing work.    Graduation  from  a  school  of  engi- 
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neering  of  recognized  reputation  is  considered 
as  equivalent  to  2  years'  active  practice.  With 
some  slight  revision — possibly  an  increase  in 
the  minimum  age  limit — these  requirements, 
tog^ether  with  others  based  on  military  knowl- 
edge, may  be  the  basis  for  the  selection  of 
majors  in  the  reserve  corps. 

Technical  Qualifications 

As  indicating  what  will  be  expected  of  a 
captain,  the  requirements  of  the  American 
Society  of  Civil  Engineers  for  an  "associate 
member"  will  be  followed  in  a  general  way. 
In  the  American  Society  an  associate  member 
must  be  25  years  old,  have  been  in  active  prac- 
tice for  at  least  6  years  and  have  had  re- 
sponsible charge  of  work  for  at  least  1  year. 

A  captain  will  need  to  be  familiar  also  with 
drill  regulations,  field  service  regulations,  etc. 

Lieutenants  will  be  recruited  from  the  mem- 
bers of  the  profession  who  have  qualifications 
somewhere  between  those  of  "junior"  and 
"associate  member"  of  the  American  Society. 

The  qualifications  for  major,  captain  and 
lieutenant,  as  outlined  above,  merely  indicate 
in  a  general  way  what  the  War  Department 
is  considering.  It  is  probable  that  some  re- 
vision will  be  made  in  the  age  limits  above  re- 
ferred to  and  that  for  its  commissioned  offi- 
cers in  the  engineer  section  of  the  reserves 
the  War  Department  will  require  men  slightly 
older  than  those  called  for  by  the  minimum  in 
the  several  grades  of  the  American  Society 
of  Civil  Engineers.  A  man  who  combines 
technical  with  military  experience  will  have 
this  fact  taken  into  consideration  in  his  rating. 

As  to  the  size  of  the  reserve  corps  no  ac- 
curate prediction  can  be  made.  The  Army  Re- 
organization Act  merely  stipulates  that  the 
proportion  of  officers  in  the  Officers'  Reserve 
Corps  shall  not  exceed  the  proportion  for  the 
same  grade  in  the  corresponding  branch  of  the 
regular  army,  except  that  the  number  of  com- 
missioned officers  in  the  lowest  authorized 
grade  shall  not  be  limited. 

The  uniform  of  officers  in  the  engineer  sec- 
tion of  the  reserves  will  probably  be  the  same 
as  that  in  the  regular  army,  except  that  the 
initials  R.  C.  (Reserve  Corps)  will  be  super- 
imposed upon  the  insignia  of  the  castle  which 
is  the  desig:nation  for  engineer  troops.  The 
government  will  not  furnish  the  officers'  uni- 
forms. 

Mr.  Parsons  brought  out  the  point  that  a 
commission  in  the  Officers'  Reserve  Corps  opens 
the  way  for  those  who  wish  to  join  the  regular 
army.  The  new  army  act  states  that  vacan- 
cies in  the  grade  of  second  lieutenant  are  to 
be  filled  in  the  following  order:  (1)  graduates 
of  the  U.  S.  Military  Academy;  (2)  enlisted 
men  whose  fitness  for  promotion  shall  have 
been  determined  by  competitive  examinations; 
(3)  members  of  the  Officers'  Reserve  Corps  be- 
tween the  ages  of  21  and  27;  (4)  commissioned 
officers  of  the  National  Guard;  (5)  honor  grad- 
uates of  distinguished  colleges  entitled  to  pref- 
erence by  general  orders  of  the  War  Depart- 
ment, and  (6)  candidates  from  civil  life.  It 
is  thus  seen  that  members  of  the  Officers'  Re- 
serve Corps  have  the  third  preference  for  com- 
missions in  the  regular  army. 

An  Enlisted  Reserve 

The  Army  Reorganization  Act  also  makes 
provision  for  an  Enlisted  Reserve  Corps,  and 
in  the  engineer  section  of  this  organization 
a  particular  effort  is  to  be  made  to  secure  the 
enrollment  of  men  qualified  for  the  grade  of 
"master  eng:ineer,"  which  ranks  somewhat 
higher  than  that  of  sergeant  of  infantry.  This 
grade  is  designed  to  attract  technically  trained 
men  to  whom  a  sergeant's  pay  would  not  be  an 
inducement.  In  this  grade  it  is  hoped  to  se- 
cure young  men  with  National  Guard  experi- 
ence, contractors'  superintendents  and  fore- 
men, expert  draftsmen,  etc. 

The  foregoing  paragraphs  give  merely  a 
sketch  of  the  organization  contemplated.  The 
provisions  outlined  are  subject  to  change.  It 
is  expected  that  the  War  Department  will  soon 
issue  definite  instructions  regarding  the  forma- 
tion of  the  Officers'  Reserve  Corps  and  the 
qualifications  for  admission. 


Testing  Society  Sends  Stand- 
ard Cement  Specifications 
to  Letter  Ballot 

(Continued  from  page  59) 
in  question  for  the  designer,  who  must  fix 
working  stresses,  and  for  the  testing  engi- 
neer, who  requires  a  rapid  method  of  com- 
mercial testing  for  acceptance  of  material. 
It  was  also  pointed  out  that  a  temperature 
test  might  be  found  useful  in  determining 
whether  the  strain  is  beyond  the  proportional 
limit  or  not. 

Papers  were  presented  by  A.  T.  Goldbeck 
and  E.  B.  Smith  on  an  apparatus  for  determin- 
ing soil  pressures  and  by  D.  J.  McAdam,  Jr., 
on  endurance  and  impact  tests.  These  are 
abstracted  on  pages  48  and  49  of  this  issue. 

Report  of  Committee   CI   on   Cement 

The  most  animated  session  of  the  meeting 
occurred  when  the  report  of  Committee  CI,  on 
cement,  was  presented.  A  new  cement  speci- 
fication, which  the  committee  desired  to  call 
the  "American"  specification,  was  proposed. 
Several  changes  from  the  form  appearing  in 
the  preprint  were  reported.  After  prolonged 
debate  the  meeting  refused  to  sanction  the 
proposed  title  and  referred  the  matter  of 
titling  to  the  executive  committee.  The  speci- 
fication was  then  passed  to  letter  ballot,  with 
the  understanding  that,  if  approved,  it  is  to 
become  effective  Jan.  1,  1917. 

Written  discussions  objecting  to  parts  of  the 
proposed  standards  were  submitted  by  Benja- 
min A.  Howes  and  by  J.  A.  Kitts.  It  was 
pointed  out,  however,  that  some  of  the  points 
to  which  objection  was  made  had  already  been 
changed  in  the  final  draft. 

The  recommended  tentative  compression  tests 
for  mortar  were  ordered  printed  after  some 
discussion  of  the  change  in  test  specimen  from 
a  cube  to  a  2-in.  cylinder  4  in.  long. 

The  committee  has  elected  the  following  new 
officers:  Chairman,  R.  S.  Greenman;  vice- 
chairmen,  H.  B.  McFarland  and  John  B. 
Lober;  secretary,  P.  H.  Bates. 

Owing  to  the  prolonged  debate  on  the  cement 
report,  little  time  was  available  for  the  pres- 
entation of  the  papers  on  concrete.  The  more 
important  points  made  in  several  of  the  papers 
will  be  found  in  the  abstracts  on  another  page 
of  this  issue.  Discussing  the  paper  by  D.  A. 
Abrams  on  rattler  tests  of  concrete  pavement 
specimens,  G.  P.  Hemstreet  outlined  the  re- 
sults of  more  than  a  ten  years'  use  of  the 
rattler  in   testing  asphalt  paving  blocks. 

Ceramics 

Committee  C4,  on  clay  and  cement  sewer 
pipes,  presented  again  its  "Schedule  of  Ana- 
lytical Data  for  Sewer  Pipe"  and  its  tentative 
standards,  entitled  "Recommended  Practice  for 
the  Laying  of  Sewer  Pipe,"  with  the  request 
that,  as  amplified  and  expanded,  these  be  again 
printed  among  the  tentative  standards.  The 
meeting  supported  the  recommendations  of  the 
committee. 

Committee  C6,  on  drain  tile,  reported  pro- 
posed revised  standard  specifications,  which 
differ  from  the  present  standards  principally 
in  the  inclusion  of  absorption  and  freezing  and 
thawing  tests.  The  committee  urged  that 
these  revisions  be  incorporated  at  once  and 
that  instead  of  printing  the  revised  specifica- 
tions as  tentative  for  two  years  they  be  passed 
at  once  to  letter  ballot.  "The  committee's  rec- 
ommendation was  approved. 

Road  Materials  and  Timber 

Committee  D4,  on  road  materials,  proposed 
nine  new  standards  or  revisions  of  present 
standards,  which  were  acted  on  as  follows: 

To  Be  Printed  as  Tentative  Specifications 
for  Two  Years. — Tests  for  specific  gravity, 
form  of  specifications  for  commercial  grades 
of  broken  stone,  method  of  determining  soften- 
ing point  of  bituminous  materials  other  than 
tar  products. 

To  Be  Sent  to  Letter  Ballot. — Method  of 
making  mechanical  analysis  of  broken   stone 


or  broken  slag;  method  for  making  mechanical 
analysis  of  mixtures  of  sand  or  other  fine  ma- 
terial with  broken  stone  or  broken  slag;  re- 
vised standard  tests  for  loss  on  heating  of  oil 
and  asphaltic  compounds;  revised  standard 
method  for  making  mechanical  analysis  of  sand 
or  other  fine  highway  materials,  except  for 
fine  aggregates  used  in  cement  concrete; 
method  of  test  for  distillation  of  bituminous 
materials  suitable  for  road  treatment. 

The  meeting  concurred  in  the  committee's 
recommendation  that  certain  new  definitions 
be  published  as  tentative. 

Committee  Cll,  gypsum  and  gypsum  prod- 
ucts, withdrew  the  major  part  of  its  report, 
containing  specifications.  Definitions  present- 
ed by  the  committee,  however,  were  ordered 
printed  as  tentative. 

Committee  D7,  on  timber,  presented  speci- 
fications for  Douglas  fir  and  for  sampling  and 
analysis  of  creosote  oil,  which  were  ordered 
printed  as  tentative  specifications.  A  speci- 
fication was  offered  for  wooden  paving  blocks, 
but  was  withdrawn  by  the  committee. 

At  the  closing  session  the  secretary  an- 
nounced that  the  total  registration  for  the 
meeting  was  643;  the  men  numbered  513  and 
the  women  130.  The  registration  at  the  1915 
meeting  was  592 — 489  men  and  103  women. 


Kansas  Engineering  Committee 
Reports  on  Flood  Prevention 

The  engineering  committee  of  the  Kansas 
Flood  and  Water  Congress  at  a  recent  meeting 
at  Topeka  submitted  a  report  in  which  it  was 
stated  that  government  aid  will  be  necessary 
in  effecting  a  satisfactory  system  for  flood 
abatement  in  Kansas.  The  committee  was  also 
of  the  opinion  that  a  permanent  state  flood 
commission  should  be  appointed  as  the  official 
body  representing  the  state.  The  re-establish- 
ment of  stream-gaging  stations  formerly  main- 
tained by  the  federal  government  and  an  ex- 
haustive study  of  Kansas  flood  conditions  were 
also  recommended. 

T.  J.  Strickler,  state  public  utilities  engineer 
and  chairman  of  the  committee,  estimates  the 
loss  in  Kansas  during  the  past  thirteen  years 
due  to  floods  at  $52,000,000.  He  suggests  state 
control  to  prevent  plans  for  one  drainage  dis- 
trict from  interfering  with  those  of  others. 


New  Jersey  Water  Commission 
Becomes  Inoperative 

Because  of  efficiency  and  economy  legislation 
of  last  year  the  duties  of  the  State  Water 
Supply  Commission  of  New  Jersey  have  been 
assumed  by  the  State  Department  of  Conserva- 
tion and  Development.  The  geological  bureau 
of  the  conservation  department,  which  will 
hereafter  handle  the  commission's  work,  pro- 
poses to  make  investigations  of  underground- 
water  conditions  in  New  Jersey  and  also  de- 
termine what  increase,  if  any,  there  has  been 
in  water-power  development  in  that  state  dur- 
ing the  past  twenty-six  years.  Surveys  will 
also  be  made  to  determine  the  safety  of  all 
dams  in  New  Jersey. 


Work  on  Twin  Peaks  Tunnel  Progresses 

That  the  Twin  Peaks  tunnel  in  San  Fran- 
cisco will  be  completed  by  June  1,  1917,  is  in- 
dicated by  the  progress  of  the  work  at  the 
rate  of  450  ft.  a  month.  Concrete  work  has 
been  practically  completed  at  Laguna  Honda 
Station,  as  well  as  from  the  west  portal  to 
that  point. 

A  shaft  has  been  sunk  from  the  surface  on 
the  center  line  and  considerably  in  advance  of 
the  heading,  from  the  bottom  of  which  drain- 
age tunnels  are  being  driven  in  both  direc- 
tions. As  much  as  300,000  gal.  of  water  a 
day  was  pumped  from  this  shaft  at  one  time, 
although  the  flow  is  now  about  160,000  gal. 
in  twenty-four  hours.  To  reduce  the  difficul- 
ties arising  from  excess  water  it  is  intended 
to  advance  the  drainage  headings  until  a  junc- 
tion is  made  with  the  main  headings  being 
driven  from  both  directions. 
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Stuart    Leaves  Baltimore  & 
Ohio;  Begien  Succeeds  Him 

General  Superintendent  of  Southwestern  Takes 

Place  of  Chief  Engineer,  Who  Will  Enter 

Private  Practice 

F.  L.  Stuart,  chief  engineer  of  the  Baltimore 
&  Ohio  Railroad  for  the  last  five  years,  has  re- 
signed effective  July  10,  to  engage  in  private 
engineering  practice  in  New  York  City.  R.  N. 
Begien,  general  superintendent  of  the  Balti- 
more &  Ohio  Southwestern,  will  succeed  him. 

Francis  Lee  Stuart  was  born  Dec.  6,  1866, 
at  Camden,  S.  C,  and  was  graduated  from 
Emerson  Institute,  Washington,  in  1884.  That 
year  he  began  railroad  work  with  the  Balti- 
more &  Ohio.     In  1887  he  went  to  Alabama 


In  1902  he  began  what  has  been  a  continuous 
service  with  the  Baltimore  &  Ohio.  Starting 
as  assistant  engineer,  he  was  promoted  to 
division  engineer  of  the  Philadelphia  division 
in  1908.  Early  in  1910  he  was  made  assistant 
to  A.  W.  Thompson,  then  chief  engineer.  He 
remained  as  Mr.  Thompson's  assistant  when  at 
the  end  of  that  year  Mr.  Thompson  was  pro- 
moted to  general  manager,  and  again  in  May, 
1912,  when  he  was  advanced  to  third  vice- 
president.  In  December  of  the  latter  year, 
however,  Mr.  Begien  was  made  assistant  gen- 
eral superintendent  of  the  main-line  system, 
and  a  few  months  later  was  made  general  su- 
perintendent of  the  Baltimore  &  Ohio  South- 
western. 

Mr.  Begien  is  a  member  and  past  chairman 
of  the  committee  on  economics  of  railway  loca- 
tion   of   the    American    Railway    Engineering 


Chief  Engineer  of  Baltimore  &  Ohio  Railroad  Resigns — Succeeded  by 

General  Superintendent 
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for  the  Cahaba  Coal  Mining  Company,  and 
from  then  until  1892  was  engaged  in  various 
engineering  work  in  the  South.  In  the  latter 
year  he  returned  to  the  Baltimore  &  Ohio  as 
resident  engineer  on  construction  work  in 
Pennsylvania  and  West  Virginia.  He  was  en- 
gineer and  contractor  on  various  railways 
from  1895  to  1897,  when  he  went  to  Nicaragua 
as  assistant  engineer  of  the  Nicaragua  Canal 
Commission,  later  being  made  division  engi- 
neer of  the  Isthmian  Canal  Commission.  In 
1899  he  returned  to  the  Baltimore  &  Ohio  as 
assistant  engineer  and  in  1903  was  advanced 
to  district  engineer,  in  charge  of  the  develop- 
ment of  grade  reductions.  The  following  year 
he  was  made  engineer  of  surveys  for  the  entire 
system.  A  year  later  he  resigned  to  become 
chief  engineer  of  the  Erie  and  in  1911  again 
became  connected  with  the  Baltimore  &  Ohio 
as  chief  engineer,  succeeding  A.  W.  Thomp- 
son. 

During  these  last  five  years,  under  Mr. 
Stuart's  direction,  the  Baltimore  &  Ohio  has 
undergone  one  of  the  most  extensive  programs 
of  grade  reduction  ever  put  through  by  an 
American  railroad.  Two  of  the  most  note- 
worthy features  were  the  Sand  Patch  tunnel 
and  the  Magnolia  cutoff.  A  work  that  is  at 
present  attracting  considerable  attention  is  the 
low  coal  pier  being  built  at  Curtis  Bay,  near 
Baltimore — of  a  type  quite  different  from  any- 
thing now  on  the  Atlantic  seaboard.  It  is  Mr. 
Stuart's  intention  to  promote  patents  which 
he  holds  for  conveying  machinery  to  be  used 
on  this  pier. 

Ralph  N.  Begien  was  born  in  Boston  in  1875 
and  was  graduated  from  Harvard  University 
in  1897.  He  also  was  with  the  Nicaragua 
Canal  Commission  for  three  years,  after  which 
he  spent  a  year  on  railway  work  in  Ecuador. 


Association,  and  has  made  some  noteworthy 
investigations  of  train  resistances  and  eco- 
nomic tonnages.  He  is  also  a  director  of  the 
association. 


California  Road  Commission 
Wants  $15,000,000 

The  bond  issue  of  $18,000,000  which  the 
state  of  California  voted  for  highway  improve- 
ment in  1909  having  been  expended,  the  state 
highway  commission  has  asked  for  a  bond  issue 
of  $15,000,000  to  be  voted  on  next  November. 
Of  this  amount  $12,000,000  is  wanted  for  the 
completion  of  the  original  system  of  trunk 
roads  and  county  laterals;  the  remaining  $3,- 
000,000  is  to  be  applied  on  a  county-aid  co-op- 
erative basis  in  building  approved  extensions 
which  have  been  applied  for  by  various 
counties. 

The  July  issue  of  the  California  Highway 
Bulletin  contains  a  map  showing  1490  miles  of 
road  already  constructed  and  indicating  pres- 
ent conditions  on  the  remainder  of  the  2900 
miles  which  the  highway  commission  has  taken 
under   consideration. 

$16,119,583  Already  Spent 

The  arrangement  of  the  map  is  such  that 
the  importance  of  those  sections  of  the  pro- 
posed system  which  have  been  surveyed  but 
for  which  funds  are  not  available  is  apparent. 
It  is  pointed  out  that  ex-Governor  Gillett,  un- 
der whose  administration  the  original  $18,- 
000,000  issue  was  passed,  has  said:  "I  sug- 
gested that  the  first  state  good-roads  bonds 
issue  should  be  for  only  $18,000,000,  not  be- 
cause I  supposed  for  a  moment  that  that 
amount  would  build  all  the  roads  or  even  all 


the  state  highways  needed.  I  believed  that 
if  the  sum  of  $18,000,000  was  judiciously  used 
the  result  would  be  to  convince  the  people  of 
the  wisdom  of  good  roads,  and  that  whatever 
money  was  needed  in  the  future  the  people 
would  gladly  give.  I  said  that  I  thought  it 
would  take  more  than  $5,000,000  to  build  the 
main  trunk  lines  the  state  requires." 

The  commission's  balance  sheet  shows  that 
87%  cents  out  of  every  dollar  expended  went 
directly  into  the  roads.  The  other  12%  cents 
include  all  other  expenditures,  such  as  pre- 
liminary studies  of  mountain  laterals  and  aid 
given  to  many  counties. 

The  expenditure  of  $16,119,583  includes  $14,- 
468,082  for  highways  under  construction, 
$181,400  for  construction  of  plants  and  equip- 
ment, $745,044  for  surveys  and  $725,057  for 
headquarters  and  division  offices'  general  ex- 
pense. 

The  remainder  of  $1,900,000  will  be  needed 
to  complete  roads  already  under  contract  and 
to  build  sections  which  the  commission  is 
obligated  to  construct. 


Engineers  to  Make  New  York 
Depot  Battalion  Representative 

Those  New  York  engineers  who  have  shown 
interest  in  the  defense  of  this  country  from  an 
engineering  standpoint  have,  it  is  announced, 
an  excellent  opportunity  to  form  a  battalion 
representative  of  the  profession  in  New  York 
City  by  joining  the  depot  organization  being 
recruited  by  Major  J.  F.  Fairchild  at  the 
armory  of  the  22d  Regfiment  of  Engineers,  New 
York  National  Guard.  Its  depot  battalion  will 
consist  of  six  companies  recruited  to  100  men 
or  more  each.  Instruction  in  tactics  and  mili- 
tary engineering  will  be  griven.  Each  company 
will  drill  on  a  different  night  of  the  week,  so 
that  the  men  joining  the  battalion  can  prac- 
tically select  their  drill  night.  The  organiza- 
tion will  be  completely  outfitted  as  engineer 
troops  at  the  expense  of  the  state  and  will 
serve  for  three  years  as  state  troops,  or  until 
the  return  of  the  regiment,  when  the  members 
of  the  depot  battalion  Will  be  mustered  out,  with 
the  option  of  joining  the  1st  Regiment  of 
Engineers,  as  the  22d  is  now  designated  by 
the  War  Department. 

It  is  stated  that  enlistment  will  not  interfere 
with  attendance  at  Plattsburg  camps  or  with 
the  possibility  of  volunteering  for  federal 
service.  Transfers  to  other  state  or  federal 
military  organizations  can  be  arranged  at  any 
time. 

More  than  100  men  of  the  Civilian  Engrineers' 
Training  Battalion  organized  last  March  have 
already  signified  their  intention  of  joining  this 
organization,  and  it  is  expected  that  many  of 
these  men  have  had  sufficient  training  already 
to  enable  them  to  qualify  as  noncommissioned 
officers.  The  executive  committee  of  the 
Civilian  Engineers'  Training  Battalion  has  ex- 
pressed a  wish  that  all  of  its  members  who  are 
free  to  do  so  might  join  the  depot  organization 
because  of  the  unusual  opportunity  to  form  the 
nucleus  of  a  military  engineering  organization 
representative  of  the  engineering  profession  in 
New  York  City. 

An  effort  is  being  made  both  by  this  commit- 
tee and  by  the  recruiting  authorities  to  enlist 
as  many  riggers,  mechanics,  foremen  and  con- 
struction men  of  all  classes  as  possible  in  this 
organization  in  order  to  make  it  a  standing 
example  of  the  economy  of  griving  military 
training  to  men  with  construction  and  engi- 
neering ability  as  against  griving  military  en- 
gineering training  to  men  without  experience 
in  either  field. 


Lima,  Ohio,  to  Have  Sewage  Plant 

Reinsch-Wurl  screens  and  the  activated- 
sludge  treatments  of  sewage  have  been  recom- 
mended for  use  at  Lima,  Ohio,  by  George  W. 
Fuller,  consulting  engineer,  of  New  York  City. 
The  screens  are  to  be  used  during  the  entire 
year.  The  activated-sludge  plant  will  be  in 
operation  seven  months  out  of  twelve  at  times 
when  the  flow  of  the  Ottawa  River  is  com- 
paratively small. 
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Flood  Deep  Unbraced  Coffer 
on  Finishing  Work 

Completion    of    Excavation    and    Masonry    for 

Forty-Sixtli  Street  Pier,  New  York  City. 

Occasion  for  Celebration 

On  the  afternoon  of  July  1,  after  appro- 
priate speeches  by  R.  A.  C.  Smith,  commis- 
sioner of  docks  and  ferries,  and  John  Purroy 
Mitchel,  Mayor  of  New  York  City,  the  south 
flooding  gate  in  the  deep  steel  cofferdam  for 
the  shore  section  of  the  new  Forty-sixth  Street 
pier  being  constructed  by  the  city  was  opened, 
flooding  the  slips  cut  out  of  rock  44  ft.  below 
low  tide.  The  cofferdam,  inclosing  an  area  5% 
acres,  was  described  on  page  68  of  the  Engi- 
neering Record  of  July  18,  1914,  and  on  page 
654  of  the  issue  of  May  22,  1915.  Two  leaks, 
one  under  the  single  row  of  sheeting  at  the 
north  end  and  one  under  one  of  the  large  pock- 
ets at  the  lower  end  of  the  river  arm,  kept  a 
12-in.  electric  centrifugal  pump  running  to 
half  capacity.  This  dam  is  by  far  the  driest 
one  of  its  area  built  with  one  or  more  long 
sides  against  open  water.  The  top  of  the 
cofferdam  is  said  to  have  moved  in  4  ft.  since 
unwatering. 

Handling  of  Construction 

The  81,000  cu.  yd.  of  rock  excavated  from 
the  slips  on  either  side  of  the  pier  were  loaded 
by  six  locomotive  cranes,  on  trestles  at  right 
angles  to  the  river  arm,  into  skips  on  cars, 
which,  by  means  of  steam  dinkeys,  were  hauled 
along  the  river  arm  and  out  on  to  the  end  of 
the  old  Forty-flfth  Street  pile  pier.  Here  the 
skips  were  dumped  by  locomotive  cranes  into 
scows.  Concrete  was  mixed  at  a  plant  set 
on  the  river  arm,  described  in  the  Engi- 
neering Record  of  Sept.  25,  1915,  page  395. 
Much  of  it  was  spouted  to  place  from  the 
river  arm  of  the  coffer,  while  some  was  carried 
to  the  steel  forms  in  buckets  by  the  cranes 
and  stiffleg  derricks.  The  remainder  was 
dumped  into  elevated  hoppers,  from  which  it 
was  spouted  to  place.  This  last  method  is 
illustrated  in  the  construction  views  shown  on 
the  opposite  page. 

A  feature  of  the  rock  excavation  was  the 
method  of  shooting  down  a  full-depth  section 
of  face,  described  on  page  614  of  the  Engi- 
neering Record  of  Nov.  13,  1915.  The  most 
diflBcult  part  of  this  work  was  cleaning  up  the 
small  shoulder  of  rock  left  under  the  banking 
along  the  river  arm.  When  some  of  this  bank- 
ing was  removed,  a  section  of  the  coffer 
showed  signs  of  instability,  but  the  rock  ledge 
was  nevertheless  excavated  without  accident. 
Heavy  ice  hampered  the  work  of  cleaning  up 
the  bottom  for  some  weeks  after  the  main 
excavation  was  well  advanced  and  delayed  the 
entire  work.  This  ice,  shown  in  one  of  the 
photographs,  was  as  expensive  to  excavate  as 
the  rock  and  could  not  be  thawed  by  any 
practicable  means  long  enough  to  permit  re- 
sumption of  work. 

Personnel 

The  design  of  the  pier  and  the  supervision 
of  its  construction  have  been  carried  out  by 
the  Department  of  Docks  and  Ferries  of  New 
York  City,  of  which  R.  A.  C.  Smith  is  commis- 
sioner and  C.  W.  Staniford  chief  engineer.  The 
contractor  for  the  work  is  the  Holbrook,  Cabot 
&  Rollins  Corporation,  for  which  Thomas  D. 
Bryson  has  been  in  general  charge. 


Pennsylvania  Highway  Forces  Work  on 

Roads  Near  Camp  Brumbaugh 

To  assist  the  military  forces  of  Pennsyl- 
vania in  putting  the  roads  around  Camp 
Brumbaugh  in  good  condition  the  State  High- 
way Department  has  begun  that  work  under 
the  direction  of  W.  D.  Uhler,  chief  engineer 
of  the  department.  Work  was  started  June 
30  with  scrapers,  rollers  and  other  equipment. 
Caretakers  in  charge  of  drags  will  be  sta- 
tioned at  the  camp  to  keep  the  roads  in  the 
best  possible  condition. 


Baltimore  &  Ohio  Railroad 
Changes  Its  Districts 

The  Baltimore  &  Ohio  Railroad  June  28 
made  several  important  changes  in  the  ar- 
rangement of  its  lines  and  in  the  jurisdiction 
of  its  executive  officers.  The  system  will  here- 
after be  divided  into  three  territories,  to  be 
known  as  the  Eastern,  Western  and  New  York 
Terminal  lines.  The  Eastern  lines  will  em- 
brace the  main  line  and  branches  of  the  road 
east  of  Wheeling,  W.  Va.,  and  Chicago  Junc- 
tion, Ohio.  That  part  of  the  road  west  of 
Parkersburg,  Wheeling  and  Chicago  Junction 
will  comprise  the  Western  lines. 

Among  the  changes  in  officers  is  included 
A.  W.  Thompson's  promotion  from  third  vice- 
president  in  charge  of  operation  to  vice-presi- 
dent in  charge  of  traffic  and  commercial  de- 
velopment, as  announced  elsewhere  in  this 
issue.  The  numerical  order  of  designating 
vice-presidents  has  been  discontinued. 


What  Engineers  and 
Contractors  Are  Doing 


$515,000  for  Kansas  City  Levee 
Work  Passed  by  City  Council 

The  ordinance  creating  a  district  for  flood 
protection  in  the  East  Bottoms  in  Kansas  City 
became  a  law  several  months  ago.  Another 
bill  providing  for  levee  construction  was 
passed  by  the  city  council  last  month  and  will 
be  approved  by  the  mayor. 

The  present  plan  favored  by  big  property 
owners  and  manufacturers  was  drawn  by 
Curtis  Hill,  city  engineer.  It  withdraws  all 
protection  back  on  the  shore  line,  is  purely  a 
flood-protection  scheme  and  eliminates  that 
part  of  a  previous  plan  providing  for  the  con- 
struction of  dikes  and  revetment  extending 
about  600  ft.  out  into  the  river. 

In  view  of  the  change  in  plans  eliminating 
the  extension  of  the  right  bank  of  the  Missouri 
River  to  the  U.  S.  Harbor  line,  the  federal 
government  will  not  aid  in  the  work.  Flood 
district  1  has  a  total  river  frontage  of  3.71 
miles  and  covers  about  2219  acres,  of  which 
2092  are  taxable  for  construction  at  the  rate 
of  $243  per  acre. 


Engineering  Society  Activities 


The  Connecticut  State  Association  of  Sani- 
tary Engineers  held  its  annual  meeting  re- 
cently at  New  Haven  at  which  E.  E.  Thomas 
was  elected  president  and  O.  T.  Thomas,  sec- 
retary and  treasurer. 

The  Engineers  Club  of  Seattle  at  the  regu- 
lar weekly  meeting  June  28  was  entertained 
with  the  latest  war  news  by  "The  Fighting 
Parson,"  Major  John  Pringle,  D.S.O.,  Canadian 
Overseas  Contingent.  Major  Pringle,  who  has 
just  completed  10  months'  continuous  service, 
is  on  a  short  furlough. 

The  Providence  Engineering  Society,  at  its 
recent  annual  meeting,  elected  officers  and  took 
a  trip  over  the  site  of  the  big  $12,000,000 
project  under  way  at  Kent.  A  dinner  at  the 
University  Club  completed  the  program. 
Thirty-five  automobiles  took  125  members  of 
the  society  to  Scituate.  The  business  meeting 
was  held  in  the  Engineering  Building  of  Brown 
University.  Prof.  J.  Ansel  Brooks,  of  Brown, 
was  elected  president.  The  other  officers 
elected  are:  Vice-presidents,  Ralph  W.  Adams, 
G.  A.  Carpenter,  W.  T.  Robertson;  correspond- 
ing secretary,  A.  E.  Thornley;  recording  secre- 
tary, W.  C.  Kennedy;  treasurer,  A.  E.  What- 
ley;  executive  committee  for  three  years,  F.  E. 
Winsor,  Robert  L.  Brunet,  W.  C.  Pickersgill 
and  L.  Earle  Rowe. 

The  Detroit  Engineering  Society  will  hold  its 
annual  excursion  and  picnic  to-day.  The 
steamer  Pleasure  has  been  chartered  and  many 
kinds  of  entertainment  have  been  arranged. 

The  Second  National  Exposition  of  Chemical 
Industries  will  be  held  in  the  Grand  Central 
Palace,  New  York  City,  during  the  week  of 
Sept.  25. 


JuDSON  R.  West,  chief  engineer  of  the 
Seattle  Port  Commission  since  January,  1915, 
has  resigned,  effective  July  31.  Mr.  West 
has  accepted  the  chair  of  railroad  engineering 
at  the  University  of  Pei  Yang,  Tientsin,  China. 
Mr.  West  is  a  graduate  of  thtf  University  of 
Colorado  and  of  the  civil  engineering  depart- 
ment of  the  University  of  California.  As  the 
Port  of  Seattle's  scheme  of  harbor  development 
is  practically  completed  and  nearly  all  the 
engineering  problems  disposed  of,  Mr.  West 
had  expected  to  sever  connections  with  the 
port  during  the  summer.  As  professor  of 
railroad  engineering  Mr.  West  will  have  one 
of  the  largest  departments  in  the  University 
of  Pei  Yang. 

Roy  Welsh,  of  Centralia,  Wash.,  has 
been  appointed  city  engineer  of  that  city  to 
succeed  Caleb  Berry,  who  resigned  recently. 

Frank  B.  Black,  member  of  the  State 
Commission  of  Agriculture,  has  been  made 
highway  commissioner  for  Pennsylvania  to 
succeed  R.  J.  Cunningham,  who  died  recently. 
Mr.  Blake  is  a  business  man.  His  first  public 
office  was  with  the  agricultural  commission. 

H.  C.  Smith  has  resigned  as  engineering 
instructor  at  the  University  of  Oklahoma  to 
become  associated  with  D.  W.  Patton,  consult- 
ing civil  engineer,  of  Poteau,  Okla.  Mr.  Smith 
is  a  graduate  of  the  University  of  Michigan. 
He  and  Mr.  Patton  will  devote  their  time  to 
highway,  railroad  and  waterworks  engineering. 

Wiley  Rodman  has  been  promoted 
from  chief  bridge  engineer  in  the  Kentucky 
department  of  roads  to  state  commissioner  of 
roads,  succeeding  R.  C.  Terrell.  Mr.  Rodman 
was  graduated  from  the  State  College  of  Ken- 
tucky in  1906,  and  from  June  to  October  of 
that  year  was  employed  by  H.  L.  Cooper  as 
draftsman  on  preliminary  work  on  the  hydro- 
electric development  at  Keokuk,  Iowa.  He  left 
that  work  to  become  assistant  engineer  for 
Viele,  Blackwell  &  Buck,  consulting  engineers, 
of  New  York  City,  on  the  hydroelectric  develop- 
ment at  Oroville,  Cal.  In  1909  he  was  made 
engineer  and  superintendent  of  construction 
for  the  Livermore  (Cal.)  Water  &  Power  Com- 
pany and  a  year  later  went  to  the  Hydraulic 
Engineering  Company  of  Maine  on  work  at 
Keokuk.  He  went  to  Mexico  in  1912  in  charge 
of  shaft  driving  and  tunnel  work  for  the  Mex- 
ican Light  &  Power  Company  and  later  in  that 
year  was  made  tunnel  superintendent  for  that 
company  under  Jacobs  &  Davies,  consulting 
engineers,  of  New  York  City.  He  has  been 
with  the  Kentucky  roads  department  since 
1914. 

A.  R.  Murphy,  of  Knoxville,  Tenn.,  has 
become  associated  with  the  engineering  depart- 
ment of  Wallace  &  Tiernan  Company,  New 
York  City.  Mr.  Murphy  was  graduated  from 
the  University  of  Tennessee  in  1907  and  im- 
mediately became  connected  with  the  C.  W. 
Hunt  Company,  New  York  City.  In  1908  he 
was  made  draftsman  and  engineer  in  the 
Bureau  of  Municipal  Research,  New  York 
City.  He  returned  to  his  alma  mater  in  1909 
to  become  fellow  and  instructor  in  civil  engi- 
neering. He  later  became  connected  with  the 
engineering  department,  Pitometer  Company, 
New  York  City. 

W.  H.  Franklin  has  left  the  valuation 
department  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  to  join  the  construction  forces 
of  the  James  Black  Masonry  &  Construction 
Company  at  Seattle,  Wash. 

Charles  P.  Light,  field  secretary  of 
the  American  Highway  Association  and  a 
prominent  figure  at  highway  conventions  for 
many  years,  has  resigned  in  order  to  form  the 
firm  of  Graham  &  Light,  which  has  been  ap- 
pointed district  agent  for  the  Fidelity  Mutual 
Life  Insurance  Company,  of  Philadelphia.   The 
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COMPLETING    THE    OUTER    PILE    SECTION 


Deepest  Unbraced  Coffer, 

Built  for  New  York  Pier, 

Is  Flooded  After  Serving 

with  Great  Success 


RAISING   GATE   TO    FLOOD   COFFER 


LARGER  OF  THE  ONLY  TWO  LEAKS 


TAKING  OUT  PUMP  AS  WATER  ENTERS 


WHILE    ICE   DELAYED   CLEANING    UP   SLIP  FLOORS,   WALLS  WERE  CONCRETED — LESS  THAN  4   INCHES   OF   WATER  ON   LEVEL   SLIP  FLOOR  BEFORE  FLOODING 
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headquarters  of  the  firm  are  in  Washington, 
D.  C,  and  its  territory  covers  the  greater  part 
of  West  Virginia,  western  Maryland  and  the 
District  of  Columbia. 

Jerome  Newman,  chief  engineer  of 
the  California  State  Board  of  Harbor  Commis- 
sioners since  1912,  has  resigned,  to  take  effect 
as  soon  as  a  successor  can  be  named.  Mr. 
Newman  is  a  graduate  of  the  University  of 
California,  class  of  1883.  He  spent  three 
years  at  the  Royal  Polytechnic  School,  Char- 
lottenburg,  Prussia,  doing  post-graduate  work, 
after  which  he  entered  the  engineering  depart- 
ment of  the  Southern  Pacific  Railway.  He  left 
the  employ  of  that  company  in  1888  to  take  up 
land  surveys,  but  again  entered  the  railroad 
field  in  1890  as  resident  engineer  for  the 
Northern  Pacific  Railroad.  From  June  to 
October,  1894,  he  was  topographer  on  the 
Overhead  Pacific  Railroad,  which  was  never 
built.  He  became  connected  with  the  engi- 
neering department  of  the  San  Francisco  & 
San  Joaquin  Valley  Railway  in  1895,  where  he 
was  employed  until  1900,  when  he  was  made 
office  assistant  to  the  chief  engineer  of  the 
Southern  Pacific.  In  1904  he  was  appointed 
office  engineer  for  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  Railroad  and  a  year  later 
returned  to  the  Southern  Pacific  as  assistant 
engineer,  where  he  remained,  with  the  excep- 
tion of  a  few  months,  until  his  appointment 
to  the  board  of  harbor  commissioners  in  1912. 

M.  A.  Howe  has  resigned  as  professor  of 
civil  engineering  at  the  Rose  Polytechnic  In- 
stitute and  will  make  his  home  in  Vermont. 
Professor  Howe  has  been  a  member  of  the  fac- 
ulty of  the  Rose  Polytechnic  Institute  for 
twenty-nine  years.  At  the  farewell  dinner 
given  recently  in  his  honor  by  the  members 
of  the  board  of  direction  and  the  faculty  of 
the  institute  Professor  Howe  was  made  pro- 
fessor emeritus  in  civil  engineering  for  life. 

F.  F.  H  A  N  L  Y,  formerly  assistant  engi- 
neer for  the  Baltimore  &  Ohio  Railroad  at 
Baltimore,  has  been  made  division  engineer, 
with  headquarters  at  Cumberland,  Md. 

J.  S.  Jones  was  recently  elected  president 
of  the  Wisconsin  &  Northern  Railroad.  His 
headquarters  are  in  the  Steger  Building,  Chi- 
cago. 

E.  V.  Smith  has  been  promoted  from 
district  engineer  maintenance  of  way  of  the 
Baltimore  &  Ohio  Railroad  to  assistant  super- 
intendent at  Newcastle,  Pa. 

Major  George  R.  Spalding,  Corps 
of  Engrineers,  U.  S.  A.,  has  been  transferred 
from  Cincinnati  to  Louisville.  Major  Spald- 
ing's work  at  Cincinnati  consisted  of  the  gen- 
eral improvement  of  the  Ohio  River.  At 
Louisville  he  succeeds  Major  Oakes,  whose 
transfer  to  Philadelphia  was  noted  in  the  June 
17  issue. 

Major  Robert  R.  Ralston,  Corps 
of  Engineers,  U.  S.  A.,  who  has  been  in  charge 
of  the  second  Cincinnati  district,  will  succeed 
Major  Spalding  in  charge  of  the  first  Cincin- 
nati district.  Due  to  a  change  in  plans,  he 
will  not  be  transferred  to  Louisville,  as  an- 
nounced in  the  June  17  issue. 

Ernest  Stenger  has  resigned  as  gen- 
eral manager  of  the  St.  Joseph  &  Grand  Island 
Railway  to  become  general  superintendent  of 
the  Union  Pacific  Railroad.  Mr.  Stenger  was 
graduated  from  the  University  of  Michigan 
in  1886.  He  entered  railway  service  that  year 
as  rodman  for  the  Burlington  &  Missouri  River 
Railroad  and  in  1888  was  made  draftsman  for 
the  Atchison,  Topeka  &  Santa  Fe  Railway. 
He  remained  with  that  road  for  two  years, 
but  in  1890  was  appointed  assistant  engineer 
of  the  Missouri  Pacific  Railway.  In  1900  he 
became  division  engineer  of  the  Union  Pacific 
Railroad  and  during  his  seven  years'  service 
with  that  company  rose  to  the  position  of 
superintendent.  He  was  made  general  super- 
intendent of  the  Rio  Grande  Western  Railway 
in  1907  and  four  years  later  became  general 
manager  of  the  St.  Joseph  &  Grand  Island 
Railway.  , 


L.  E.  McDougal  has  closed  his  engi- 
neering offices  in  Imperial,  Cal.,  to  become 
connected  with  the  eng:ineering  department  of 
the  Standard  Oil  Company  at  El  Segundo,  Cal. 

Richard  K.  Meade,  consulting  engi- 
neer, of  Baltimore,  has  removed  his  offices  to 
the  Law  Building. 

P.  D.  Fitzpatrick  has  been  made  gen- 
eral roadmaster  of  the  Central  Vermont  Rail- 
way, with  headquarters  at  St.  Albans,  Vt.  The 
new  work  is  in  addition  to  his  duties  as  valu- 
ation engineer  for  that  railroad. 

C.  R.  Knowles  has  been  promoted  from 
general  foreman  of  waterworks  of  the  Illinois 
Central  and  the  Yazoo  &  Mississippi  Valley 
railroads  to  superintendent  of  water  service, 
with  headquarters  at  Chicago. 

James  E.  Jenkins  has  resigned  as 
superintendent  for  Willard  Case  &  Company, 
New  York  City,  to  take  a  position  as  super- 
intendent on  the  construction  of  a  concrete 
warehouse  for  the  John  W.  Cowper  Company, 
of  Buffalo.  Mr.  Jenkins  was  graduated  from 
the  Rensselaer  Polytechnic  Institute  in  1904. 
Previous  to  entering  college  he  had  seven  years' 
experience  on  hydroelectric  and  deep-water 
surveys.  After  graduation  he  became  con- 
nected with  the  Pennsylvania  Railroad  on  the 
tunnel  work  under  the  East  River  at  New 
York  City.  Early  in  1907  he  was  made  engi- 
neer for  the  Naughton  Company  and  Arthur 
McMuUen,  contractors  on  sections  A  and  B 
of  the  tunnels  mentioned.  He  was  appointed 
engineer  for  the  Thomas  Crimmins  Contract- 
ing Company  in  1908  in  charge  of  work  on  the 
New  York  State  Barge  Canal.  Three  years 
later  he  took  a  similar  position  with  Smith, 
Hauser  &  Company  &  Locher  on  a  contract 
with  the  Board  of  Water  Supply,  New  York 
City.  In  1914  he  was  made  chief  engineer 
for  the  Union  (S.  C.)  Manufacturing  &  Power 
Company  and  a  year  later  took  charge  of  the 
work  on  the  Montreal  aqueduct  enlargement 
for  the  Cook  Construction  Company.  He  was 
later  made  superintendent  for  Willard  Case 
&  Company. 

R.  W.  Reed,  formerly  with  the  engineer- 
ing firm  of  Reed  &  Reed,  Michigan  City  and 
East  Chicago,  Ind.,  is  now  superintendent  for 
the  Great  Lakes  Dredge  &  Dock  Company  at 
Buffalo. 

Gilbert  G.  Hall,  city  and  consulting 
engineer  of  South  Bend,  Wash.,  has  been  made 
a  member  of  the  Washington  subcommittee  of 
the  Naval  Advisory  Kcard  to  obtain  data 
on   Washington  industries 

William  Trapnell,  formerly  divi- 
sion engineer  maintenance  of  way  of  the  Balti- 
more &  Ohio  Railroad  at  Cumberland,  has 
been  made  district  engineer  maintenance  of 
way  at  Wheeling,  W.  Va. 

W.  W.  Peterson  has  just  been  gradu- 
ated from  the  civil  engineering  department  of 
the  University  of  Minnesota  and  is  now  em- 
ployed in  the  engineering  department  of  the 
city  of  Minot,  N.  D. 

W.  R.  S  A  u  T  E  R,  formerly  reinforced- 
concrete  engineer  for  the  Department  of 
Wharves,  Docks  and  Ferries  of  Philadelphia, 
lias  been  made  concrete  engineer  for  Cramp 
&  Company,  contractors  of  that  city. 

H.  Hudson  has  resigned  as  assistant  city 
engineer  of  La  Porte,  Ind.,  to  become  connected 
with  the  Indiana  Concrete  Road  Association, 
with  headquarters  at  Indianapolis. 

D.  N.  Showaltee,  formerly  resident 
engineer  on  the  reconstruction  of  the  Stony 
River  Dams  in  West  Virginia,  has  purchased 
the  planing  mill  at  West  Chester,  Pa.,  formerly 
owned  by  S.  C.  Black.  Mr.  Showalter  is  a 
graduate  of  Lehigh  University  and  has  been 
engaged  in  construction  engineering  for  the 
past  ten  years. 

George  W.  Fuller,  consulting  engi- 
neer, of  New  York  City,  will  give  lectures  on 
sanitary  engineering  during  1916-17  at  Yale 
University.     Mr.   Fuller  has   also  been   made 


supervising  engineer  of  the  operation  of  the 
sewage-disposal  tank  at  York,  Pa. 

G.  L.  M  A  R I  c  K  has  been  appointed  assist- 
ant office  engineer  for  the  Gulf,  Colorado  & 
Santa  Fe  Railway,  with  headquarters  at  Gal- 
veston, Tex. 

M.  P.  Mellon,  formerly  chief  field  engi- 
neer for  the  Tennessee  Coal,  Iron  &  Railroad 
Company,  is  now  connected  with  R.  G.  Hill  & 
Company,  contractors,  Birmingham,  Ala.  He 
is  at  present  engaged  in  making  a  survey  for 
32  miles  of  road  for  which  his  company  has 
the  contract. 

H.  R.  H  E  R  s  H  e  Y,  who  has  been  with  the 
Pennsylvania  Highway  Department  for  the 
past  ten  years,  has  been  made  road  superin- 
tendent of  Lehigh  and  Northampton  counties. 
Mr.  Hershey  entered  the  highway  department 
as  rodman  and  was  successively  transitman, 
chief  of  party  and  chief  of  construction.  He 
succeeds  W.  H.  Pascoe,  resigned. 

Arthur  A.  Prendergast,  who  has 
been  employed  for  the  past  six  months  as  as- 
sistant engineer  in  the  dep.irtment  of  public 
utilities  on  the  design  of  the  new  coagulation 
basins  and  covered  high-service  reservoir  for 
the  city  of  St.  Paul,  has  resigned  to  become 
superintendent  of  construction  for  the  W.  J. 
Hay  Company  of  that  city.  The  Hay  com- 
pany was  recently  awarded  the  contract  for 
the  construction  of  the  coagulation  basins.  Mr. 
Prendergast  is  a  graduate  of  the  department 
of  civil  engineering  of  the  University  of  Minne- 
sota and  for  the  five  years  previous  to  his 
employment  by  the  city  of  St.  Paul  was  super- 
intendent of  construction  for  the  U.  S.  Recla- 
mation Service.  Previous  to  that  he  was 
connected  with  the  Great  Northern  Railroad 
on  construction  and  location  and  was  super- 
intendent of  construction  for  Donald  Grant  & 
Company. 


Obituary  Notes 


Frank  J.  Conlon,  assistant  engineer 
in  the  Bureau  of  Sewers,  Brooklyn,  N.  Y.,  died 
June  28  at  the  age  of  45.  He  has  been  con- 
nected with  the  bureau  since  1895,  previous 
to  which  he  worked  for  his  father  on  building 
erection  for  seven  years.  He  started  as  drafts- 
man in  the  sewer  department  and  rose  to  be 
chief  draftsman  in  1900.  He  was  made  as- 
sistant engineer  in  1905.  Mr.  Conlon  has 
drawn  plans  for  and  superintended  sewer  work 
involving  the  expenditure  of  more  than  $10,- 
000,000.  Among  his  important  works  are  the 
design  of  the  sanitary  sewer  system  for  Coney 
Island  and  the  contract  plan  and  specifications 
for  a  number  of  branches  of  the  Classen  Ave- 
nue relief  system. 

S.  H.  Berry,  county  engineer  for  Kitsap 
County,  Washington,  died  recently  at  Bremer- 
ton, Wash.  He  had  lived  in  that  city  for  about 
twenty  years  and  for  a  long  time  was  city  en- 
gineer. 

Civil  Service  Examinations 

United  States. — Examinations  will  be  held 
Aug.  1  at  the  usual  places  for  topographer  with 
International  Boundary  Commission  at  $2,100  a 
year.    Applicants  should  ask  for  Form  1312. 

Illinois. — Examinations  will  be  held  Aug.  5 
for  assistant  sanitary  engineer  at  $100  to  $225 
a  month.  Candidates  will  not  assemble  for  first 
examination,  which  will  be  written;  those  pass- 
ing will  then  be  assembled  for  oral  review. 
Examinations  Previously  Announced 

See  Eng. 
Date                                                         Record 
July  15       New  York.   Bridge  designer, 
superintendent   of   construc- 
tion and  junior  assistant  en- 
gineer    July  1 

Aug.  21-25  Second    Lieutenant,   civilian 

candidates    April  1 
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Economize  Labor  on  Repaving  Work 

A  STRIKING  example  of  the  tendency 
to  economize  human  labor  in  construc- 
tion work  is  presented  in  the  repaving  un- 
der way  in  Brooklyn,  N.  Y.,  described  on 
page  51  last  week.  From  the  ripping 
up  of  the  old  wood  blocks  and  the  concrete 
foundation  to  the  mixing  of  the  joint  filler 
the  effort  to  minimize  labor  is  manifest. 
The  only  features  of  the  work  monopo- 
lized by  men  are  the  finishing  of  the  sub- 
grade,  the  spreading  of  the  sand  cushion, 
the  actual  laying  of  the  blocks  and  the  pour- 
ing of  the  joints — this  despite  the  fact  that 
the  work  is  carried  or  within  very  restrict- 
ed limits  and  under  conditions  that  at  first 
sight  would  seem  to  discourage  the  use  of 
large  machinery.  The  bulk  of  the  excava- 
tion, and  the  hardest  part,  is  done  by  a 
steam  shovel,  which  also  loads  the  spoil  on 
to  the  trucks.  The  subgrade  is  tamped  by 
a  steam  roller  and  the  concrete  foundation 
is  mixed  and  placed  by  machine.  In  mix- 
ing the  joint  filler  the  labor  of  five  men  is 
saved  by  the  use  of  a  hand-operated  mixer, 
which,  though  crude,  has  effected  economies. 
Such  examples  indicate  that  the  labor 
shortage  due  to  the  European  War  has 
not  been  without  some  recompense.  It  is 
directing  the  contractors'  attention  still 
more  forcibly  to  labor-saving  machinery. 
Cheaper  and  better  construction  will  be  the 
result. 

Changes  in  Cement  Specification 

KNOWING  that  all  engineers  and  con- 
tractors would  be  anxiously  awaiting 
details  as  to  the  character  of  the  changes 
proposed  in  the  new  cement  specification, 
sent  to  letter  ballot  by  the  American  So- 
ciety for  Testing  Materials  week  before  last, 
the  Engineering  Record  asked  R.  J.  Wig, 
who  is  a  member  of  both  the  Joint  Confer- 
ence and  the  A.  S.  T.  M.  cement  committees, 
to  present  these  changes  briefly  and  give 
the  reasons  why  the  committees  recom- 
mended them.  The  article  appears  on  page 
71  of  this  issue.  It  will  be  noted  that  while 
Mr.  Wig,  in  his  closing  paragraph,  com- 
mends the  new  specification,  giving  clearly 
the  reasons  for  his  commendation,  he  also 
voices  the  opinion  that  the  specification  "is 
still  far  from  satisfactory  as  a  basis  for  the 
purchase  of  cementing  materials."  He 
predict.s  further  and  important  improve- 
ments during  the  next  few  years.  In  this 
position  Mr.  Wig  is  supported  generally  by 
engineers  who  have  closely  followed  the  sub- 
ject. To  conclude  that  the  new  specifica- 
tion is  a  resting  point  is  to  ignore  much  of 
the  discussion  of  recent  years  and,  too,  the 
difficulties  that  have  been  met  in  concrete 
work.  Fortunately  the  cement  committee 
of  the  American  Society  for  Testing  Mate- 
rials seems  to  be  working  now  with  great 


harmony.  The  dissensions  of  the  past  have 
been  forgotten.  With  the  many  investiga- 
tions under  way  and  the  submission  of  the 
resulting  data  to  a  committee  which  realizes 
that  the  unsolved  problems  in  cement  man- 
ufacture are  many  and  important,  Mr.  Wig's 
prediction  of  further  changes  in  the  next 
few  years  gives  promise  of  fulfillment. 

Expensive  Ambiguity 

A  TIMELY  FOOTNOTE  to  the  discus- 
sion of  ambiguity  in  specifications  (En- 
gineering Record,  June  24)  is  provided  by 
a  suit  instituted  in  Philadelphia  to  recover 
$50,000  from  the  city  on  the  ground  that 
the  contractor  concerned  suffered  loss  to 
this  amount  owing  to  false  and  misleading 
specifications  for  the  building  of  a  relief 
sewer.  On  behalf  of  the  contractor  it  is 
alleged  that  the  city's  plans  indicated  that 
the  sewer  was  to  be  built  through  rock  that 
would  not  require  shoring.  It  need  riot  be 
accepted  without  reservation  that  "the  mis- 
leading representations  showing  the  pres- 
ence of  hard  rock  throughout  the  greater 
length  of  the  sewer  tunnel  were  either 
knowingly  or  recklessly  made  for  the  pur- 
pose of  influencing  the  bidding" — this  is 
merely  an  allegation ;  but  it  is  easy  to  agree 
with  the  further  assertion  that  the  city 
knew,  or  should  have  known,  and  had  means 
of  ascertaining,  what  was  the  character  of 
the  subsoil.  Apparently  a  serious  mistake 
was  made,  and  the  city's  plans  upon  which 
bids  were  taken  did  not  represent  fairly 
the  conditions  under  which  the  work  was 
to  be  done.  These  plans  indicated  that  only 
225  ft.  of  a  1900-ft.  sewer  would  go  through 
subsoil  that  required  timbering.  Accord- 
ing to  the  contractor  it  would  have  been 
more  exact  to  say  that  there  were  only  225 
ft.  that  did  not  require  shoring.  Lavs^ers 
say  that  the  contractor  has  a  very  good 
case,  this  conclusion  being  based  on  prece- 
dents established  in  suits  involving  a  simi- 
lar set  of  facts.  However  this  may  be,  the 
incident  certainly  provides  another  argu- 
ment against  ambiguity  in  specifications, 
whether  they  be  for  steelwork  or  sewers. 

The  Allies'  Economic  Conference 

THE  BRITISH  BOARD  OF  TRADE  has 
published  the  recommendations  for  the 
regulation  of  the  trade  of  the  Allies  made 
at  the  Paris  conference  held  from  the  14th 
to  the  17th  of  last  month.  Rumors  have 
been  in  existence  that  the  post-bellum  trade 
plans  of  the  Allies  would  be  directed  not 
only  against  the  Central  Powers  but  also 
against  neutrals.  While  the  recommenda- 
tions, as  published,  do  not  include  any 
scheme  expressly  aimed  at  the  trade  of 
neutrals,  there  will  naturally  be  an  effect 
on  the  latter  because  of  the  plans  for  bring- 
ing about  trade  co-operation  among  Eng- 


land, France  and  Russia.  Primarily  the 
recommendations  are  directed  toward  pre- 
venting trade  inroads  by  the  Central 
Powers.  While  neutrals  cannot  object  to  the 
arrangement,  since  it  is  natural  for  allies  in 
the  tremendous  struggle  to  desire  to  remain 
allies  during  the  period  of  recuperation, 
the  United  States  must  look  to  her  own  in- 
terests. The  very  apparent  danger  is  not 
from  the  Allies  but  from  Germany.  Cut 
off  as  she  will  be,  if  the  recommendations  of 
the  Paris  conference  are  adopted,  from 
trade  with  her  powerful  neighbors,  the  fair- 
est game  for  her  will  be  the  United  States 
and  those  neutral  countries  to  the  south  of 
us  with  whom  our  merchants  have  developed 
new  relations  since  August,  1914.  The  sit- 
uation is  one  warranting  the  most  careful 
attention  by  our  government  departments 
and  our  manufacturers.  It  is  obviously 
most  dangerous  to  adopt  measures  out  of 
hand.  Protection  during  Europe's  time  of 
recuperation  must  be  considered  side  by 
side  with  the  long  trade  pull  of  subsequent 
years.  A  policy  that  might,  from  our  stand- 
point, be  eminently  satisfactory  during  the 
recuperative  period  might  merely  pile  up 
a  toll  of  retribution  for  the  time  when 
economic  conditions  are  once  more  normal. 

A.  S.  T,  M.  Procedure 

AS  A  RESULT  of  years  of  experience 
the  American  Society  for  Testing  Ma- 
terials has  developed  a  procedure  which 
seems  well  suited  to  the  adoption  of  speci- 
fications having  so  important  a  bearing  on 
engineering  practice  and  industry  as  the 
standards  it  puts  forth.  This  procedure 
requires  that  all  proposed  standards  be 
t)rinted  for  one  year  as  tentative  before  com- 
ing up  for  final  consideration  and  reference 
to  letter  ballot.  That  the  plan  is  good  is  evi- 
denced by  the  lack  of  criticism  of  it.  In 
order  that  under  exceptional  circumstances 
a  specification  may  be  referred  to  letter  bal- 
lot at  once,  without  prior  printing  as  tenta- 
tive, the  rules  require  that  there  shall  be 
a  nine-tenths  majority  of  those  voting.  The 
rule  indicates  that  the  doctrine  that  should 
prevail  here  is  the  same  as  is  applied  in 
ejectment  proceedings  involving  land  titles 
— that  the  decision  to  eject  must  depend  not 
on  the  weakness  of  the  defendant's  case  but 
on  the  strength  of  the  plaintiff's.  In  other 
words  the  proponents  of  a  motion  to  pass  a 
specification  at  once  to  letter  ballot  must 
bring  the  most  weighty  reasons  forward  in 
justification  of  the  course  they  suggest. 
There  was  evidence  at  the  recent  meeting 
of  the  society  in  Atlantic  City  that  one  com- 
mittee at  least — that  on  road  materials — 
does  not  appreciate  fully  the  spirit  of  the 
procedure.  It  asked  that  quite  a  number 
of  specifications  not  hitherto  printed  as  ten- 
tative,  and   some  containing   amendments 
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which  were  new,  though  the  specifications 
themselves  were  old,  be  passed  at  once  to 
letter  ballot.  While  as  to  some  of  the  speci- 
fications the  committee  on  being  quizzed 
from  the  floor  justified  its  request  that 
there  was  reason  for  immediate  passage  to 
letter  ballot,  it  was  quite  apparent  that  the 
seriousness  of  a  wholesale  violation  of  the 
regular  procedure  had  never  dawned  upon 
the  committee,  or  at  least  upon  the  repre- 
sentatives present  on  the  floor.  Quite  right- 
fully there  was  opposition.  While  it  is  but 
right,  when  the  circumstances  are  weighty, 
to  waive  the  regular  procedure  and  invoke 
the  nine-tenths  majority  rule,  only  circum- 
stances such  as  those  under  which  the  new 
cement  specification  was  at  once  passed  to 
letter  ballot  should  justify  the  extraordinary 
procedure. 


The  Fight  Against  EflSciency 

REFERENCE  has  already  been  made  in 
this  journal  to  the  bills  and  riders  on 
various  measures  now  before  Congress 
which  would  prohibit  time  studies  and  other 
investigations  making  for  higher  efficiency 
in  the  government  service.  Fortunately 
there  has  been  considerable  agitation  on 
the  subject.  There  should  be  far  more — in 
fact,  must  be  far  more  if  these  pernicious 
measures  are  to  be  kept  off  the  statute 
books.  One  of  the  best  discussions  of  the 
subject  that  this  journal  has  seen  is  a  brief 
letter  written  by  J.  G.  White,  head  of  the 
well-known  corporation  bearing  his  name, 
addressed  to  several  senators  and  congress- 
men. 

He  points  out  that  the  only  hope  which 
we  can  entertain  for  getting  any  share 
whatsoever  of  foreign  trade  lies  in  devel- 
oping an  efficiency  exceeding  that  of  other 
nations.  Our  present  industrial  activity  is 
due  solely  to  the  fact  that  the  nations  at 
war  must  come  to  us  for  supplies  and,  also, 
that  they  are  now  unable  to  compete  for 
foreign  business  on  account  of  their  pre- 
occupation in  Europe.  After  the  war,  he 
predicts,  the  situation  will  be  vastly 
changed  and  we  shall  be  put  to  a  most 
severe  test  by  Europe's  efforts  to  take 
care  of  its  huge  debts  and  rehabilitate  its 
financial  systems.  If  when  the  country 
faces  such  a  situation  its  government,  act- 
ing quite  contrary  to  that  of  Germany,  for 
example,  which  has  always  tried  to  set  the 
highest  standards  in  governmental  affairs 
as  an  example  for  its  industries,  should  de- 
clare that  it  will  prevent  studies  to  increase 
efficiency,  it  will  give  public  encouragement 
and  backing  to  misguided  labor  leaders  who 
are  trying  to  prevent  the  introduction  of 
more  efficient  industrial  methods. 

As  a  striking  example  of  what  can  be 
done  where  the  restriction-of-output  policy 
does  not  obtain,  it  is  interesting  to  know 
that  Sir  William  Beardmore  in  his  presi- 
dential address  before  the  Iron  and  Steel 
Institute  of  England,  in  May,  said  that  in 
his  factory,  making  munitions,  girls  with 
only  three  weeks'  training  and  under  ex- 
actly the  same  conditions,  had  turned  out 
double  the  number  of  shell  bodies  as  had 
the  trained  mechanics.  In  the  boring  of 
shells  the  output  also  was  double,  while  in 
the  curving,  waving  and  finishing  of  shell 


bases  the  output  was  120  per  cent  more  than 
that  of  experienced  men.  That  the  women 
were  not  overworked,  Lloyd-George's  well- 
known  ideas  on  social  justice  give  assur- 
ance. This  case  shows  not  only  the  possi- 
bility of  securing  greater  industrial  effi- 
ciency, but  indicates  that  pressed  by  circum- 
stances the  European  nations  have  devel- 
oped an  efficiency  in  pro.duction  during  the 
last  two  years  that  they  never  dreamed  of 
before. 

It  is  imperative  for  the  future  of  this 
country  that  we  likewise  aspire  to  and  at- 
tain a  higher  industrial  efficiency.  That 
this  may  be  done  the  government  of  the 
United  States  should  set  the  example.  The 
passage  of  the  anti-time-study  and  anti-eflS- 
ciency  measures  by  Congress  will  not  only 
discourage  efficiency  but  will  impel  labor  to 
wage  an  unceasing  fight,  even  in  private 
plants,  against  methods  for  obtaining  the 
greatest  possible  output  for  a  given  ex- 
penditure of  effort.  With  labor's  deter- 
mination not  to  be  exploited,  whether  under 
the  name  of  efficiency  or  otherwise,  all  right- 
minded  men  agree.  But  more  efficient 
methods  do  not  necessarily  mean  exploita- 
tion. In  fact,  true  efficiency,  which  in- 
cludes contented  and  properly  remunerated 
labor,  and  exploitation  are  incompatible. 


A  Sensational  Submarine  Feat 

THE  ARRIVAL  in  Baltimore  the  other 
day  of  the  submersible  liner  "Deutsch- 
land"  is  from  an  engineering  as  well  as 
from  a  strategic  standpoint  one  of  the  very 
notable  feats  of  the  many  which  the  present 
war  has  produced.  There  have  been  long 
voyages  of  the  submarines  before,  even 
across  the  Atlantic  from  Halifax  to  the 
English  Coast,  and  from  some  point  in  Ger- 
many round  through  the  Mediterranean. 
In  the  former  instance,  however,  the  craft 
did  not  have  to  run  submerged,  and  in  the 
latter  a  friendly  or  at  least  a  neutral  shore 
was  never  very  distant. 

It  is  a  long  step  from  ordinary  submarine 
cruising  to  a  cargo-carrying  passage  across 
the  Atlantic.  A  submersible  blockade  run- 
ner, such  as  the  "Deutschland"  should  prop- 
erly be  called,  involves  some  problems  quite 
different  from  the  construction  of  a  fight- 
ing submarine.  The  latter  must  be  ex- 
tremely quick  in  maneuvering,  must  carry 
armament  besides  her  torpedoes,  and  must 
be  able  to  submerge  with  great  speed.  On 
the  other  hand,  the  fighting  submarine  does 
not  have  to  be  very  large,  for  ordinarily  she 
never  need  operate  far  from  her  base.  Of 
course,  the  larger  the  fuel  capacity  the  bet- 
ter, yet  experience  has  shown  that  it  is  not 
difficult  to  pick  up  gasoline  tanks  off  a 
secluded  spot  on  a  neutral  shore  or  even  to 
have  a  fairly  convenient  base  of  supplies 
there.  It  is  comparatively  easy  to  get  good 
speed  under  these  circumstances,  for  all  the 
capacity  can  be  utilized  for  munitions  and 
fuel. 

The  cargo-carrying  submersible  is  a  dif- 
ferent problem.  In  order  to  make  it  pos- 
sible to  carry  an  amount  of  goods  which 
would  justify  a  transatlantic  voyage  she 
must  be  big  and  have  a  large  storage  capa- 
city for  fuel  as  well  as  for  cargo.  Reports 
indicate  that  the  "Deutschland"   is  .some- 


what in  excess  of  300  ft.  in  length  and  of 
perhaps  30-ft.  beam.  Such  a  boat  evidently 
cannot  be  overloaded  with  storage  battery 
for  submerged  running,  yet  must  be  able 
to  make  fairly  good  headway  when  operat- 
ing on  the  surface.  It  is  no  mean  feat  lo 
design  a  craft  of  this  sort  able  comfortably 
to  weather  the  transatlantic  voyage  when 
heavily  loaded  and  nearly  awash,  while  yet 
retaining  ability  for  prompt  submergence 
and  a  fair  speed  under  water  without  leav- 
ing a  telltale  wake  behind.  It  implies 
greater  structural  strength  than  in  case  of  a 
fighting  boat,  both  on  account  of  the  strains 
encountered  in  running  through  a  sea  and 
for  the  power  to  maintain  the  deep  sub- 
mergence necessary  to  avoid  traces  of  her 
progress  being  visible  from  the  surface. 

Apparently  all  these  requirements  have 
been  well  fulfilled  in  the  "Deutschland," 
which  seems  to  have  made  some  two-third.i 
of  the  distance  on  the  surface,  although  she 
had  to  make  long  under-water  runs  in  dodg- 
ing the  British  blockading  fleet.  Congrat- 
ulations are  certainly  due  on  this  feat  of 
under-seamanship.  That  she  got  through 
the  rather  loose  patrol  which  had  to  extend 
far  along  our  Atlantic  Coast  is  not  remark- 
able, but  getting  out  of  the  Chesapeake  will 
be  a  considerably  more  difficult  feat  than 
getting  in.  Chesapeake  Bay  is  shal'.ow  and 
while  the  returning  "Deutschland"  will  be 
safe  within  the  three-mile  limit  she  cannot 
well  pass  out  through  the  Capes  untrailed. 
Then  it  will  be  a  game  of  hide-and-seek  and 
the  safety  of  the  returning  freighter  will  be 
dependent  on  her  ability  to  work  submerged 
with  never  a  bubble  or  an  oil  drop  to  dis- 
close her  path.  If  she  departs  successfully 
it  is  quite  safe  to  say  that  there  will  be 
plenty  of  other  visits  of  the  same  character 
and  another  entirely  new  feature  will  be 
added  to  the  intricacies  of  naval  warfare. 
What  the  end  of  this  submarine  engineering 
will  be  is  hard  to  say,  but  one  can  easily 
imagine  much  larger  craft  built  with  the 
"Deutschland's"  experience  in  view,  and 
quite  able  to  carry  enough  cargo  to  make 
blockade  running  well  worth  the  while. 


Scathing  Arraignment  of  Reclam- 
ation Service  Agitation 

LAST  winter,  after  a  careful  inquiry  into 
conditions  on  the  projects  of  the  U.  S. 
Reclamation  Service,  the  Engineering  Rec- 
ord expressed  itself  most  emphatically  on 
the  reasons  for  the  present  conditions.  It 
stated  that  other  factors  than  the  alleged 
high  cost  of  the  irrigation  works  were  chief- 
ly responsible  for  the  unsatisfactory  condi- 
tions, characterized  as  disgraceful  the  hear- 
ings before  some  of  the  boards  of  cost  re- 
view, and  laid  the  bulk  of  the  agitation  to 
the  door  of  the  speculators  and  not  of  the 
farmers.  The  first  issued  report  of  the 
Central  Board  of  Review  not  only  supports 
these  contentions  as  to  the  Carlsbad  project, 
but  is  far  more  severe  than  was  this  journal. 
In  other  words,  there  is  now  official  sanc- 
tion of  the  position  taken  by  the  Engineer- 
ing Record. 

While  the  Central  Board's  report  is  on 
only  the  Carlsbad  project,  its  comments  on 
the  speculator  are  general.  As  to  the  hear- 
ings and  the  difficulties,   the  Engineering 
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Record  takes  full  responsibility  for  saying 
that,  while  not  so  noisome,  the  hearings  on 
some  of  the  other  projects  have  followed  in 
the  main  the  disgraceful  spirit  shown  at 
Carlsbad,  and  that  elsewhere,  also,  other 
things  than  the  cost  of  the  works  are  re- 
sponsible for  the  failures. 

The  Central  Board  of  Review,  it  will  be 
remembered,  was  appointed  by  Secretary 
Lane  to  pass  on  the  reports  of  the  local 
boards  which  reviewed  the  costs  on  indi- 
vidual projects.  It  consisted  of  Dr.  Elwood 
Mead,  chairman,  Brig.-Gen.  William  L.  Mar- 
shall and  I.  D.  O'Donnell.  Dr.  Mead  is  a 
recognized  authority  on  reclamation  mat- 
ters and  was  formerly  chairman  of  the  State 
Rivers  and  Water  Supply  Commission  of  the 
State  of  Victoria,  Australia.  General  Mar- 
shall, formerly  Chief  of  Engineers  of  the  U. 
S.  Army,  has  for  years  been  consulting 
engineer  for  the  Secretary  of  the  Interior. 
Mr.  O'Donnell  is  supervisor  of  irrigation  of 
the  Reclamation  Service  and  is  generally 
conceded  to  be  one  of  the  most  successful 
irrigators  in  the  We'st.  The  Board,  there- 
fore, is  thoroughly  competent  to  discuss  irri- 
gation matters,  while  the  eminence  of  its 
members  warrants  more  than  usual  consid- 
eration of  its  utterances. 

The  Central  Board's  review,  published  in 
the  July  number  of  the  "Reclamation 
Record,"  opens  with  a  scathing  condemna- 
tion of  the  majority  report  of  the  local 
board.  Not  only  was  that  report  published 
before  it  was  submitted  to  the  Secretary  of 
•the  Interior,  and  even  before  the  minority 
report  was  written — a  most  irregular  and 
unwarranted  procedure — but  it  contains 
lurid  and  unfounded  comments  that  did  the 
government  a  gross  injustice.  Then  in  the 
fullness  of  the  malign  spirit  that  actuates 
the  speculative  element,  this  report  and 
these  lurid  comments,  unfounded  and  irreg- 
ularly released,  were  sent  to  the  water  users 
on  each  project.  The  remissions  of  legiti- 
mate charges  against  the  project  recom- 
mended by  the  majority  report,  so  the  Cen- 
tral Board  states,  "encouraged  water  users 
elsewhere  to  ask  for  similar  and  equal  re- 
ductions. An  impression  was  created  in 
widely  separated  localities  that  the  purpose 
of  these  boards  was  to  reduce  project  costs 
rather  than  determine  them." 

A  quotation  will  serve  to  show  the  mental 
state  of  the  two  signers  of  the  majority 
report  of  the  local  board.  It  is  part  of  the 
comment  prepared  by  the  chairman  and 
issued  with  the  report: 

"The  water  user  had  no  voice  or  vote  in 
the  selection  of  either  [engineers  and 
watchmen  employed  by  the  Reclamation 
Service]  and  had  neither  the  right  to  hire 
or  fire,  and  yet  he  is  absolutely  compelled 
to  agree  to  another  increased  construction 
cost  per  acre  or  let  his  land  go  back  to  the 
wilderness. 

"He  has  only  the  right  to  pray  and 
pay.    .    .    . 

"And  now  realizing  the  total  costs,  with 
all  reverence  and  with  a  full  realization  of 
the  present  conditions  obtained  by  careful 
research,  I  utter  the  prayer: 

"God  pity  the  water  user  on  the  Carlsbad 
project." 

The  impression  which  comments  of  this 
sort  will  make  can  well  be  imagined.    As  to 


the  justice  of  the  first  statement  the  Cen- 
tral Board  finds  that  the  water  users,  vol- 
untarily in  November,  1911,  asked  for  a 
further  appropriation  and  agreed  to  pay  the 
full  cost.  In  other  words,  they  fully  accepted 
the  stipulated  cost  and  were  not  forced  "to 
agree  to  another  increased  construction  cosr 
per  acra,"  as  the  chairman  of  the  local  board 
states. 

Being  of  such  a  mind  it  is  not  surprising 
that  the  majority  recommended  that  the 
government  reduce  the  cost  of  the  project  to 
the  settlers  by  $514,021.29 — more  than  halt 
of  the  total  of  $933,840.96  which  the  govern- 
ment had  spent  on  it.  With  this  recommen- 
dation the  Central  Board  disagrees,  though 
there  are  certain  items  which  it  recommends 
be  investigated  and  an  adjustment  made  if 
the  facts  warrant  it.  The  board  also  recom- 
mends that  the  administrative  expenses  of 
the  Washington  office  and  the  cost  of  making 
and  installing  certain  wooden  gates  be  not 
charged  against  the  water  users. 

Of  course,  the  majority  members  did  not 
take  their  ideas  from  their  imaginations. 
The  review  of  the  Central  Board  leaves  no 
doubt  whatsoever  as  to  the  source  of  the 
misconceptions,  and  it  is  to  this  feature 
of  the  report  that  the  Engineering  Record 
directs  special  attention.  The  speculative 
landholder  is  to  blame,  and  in  so  declaring 
the  Central  Board  bears  out  the  contentions 
made  in  this  journal  in  the  issue  of  January 
1  this  year.  Though  lengthy  the  board's 
comment  puts  so  forcibly  and  well  the  crux 
of  the  situation  that  it  deserves  quotation 
in  full.  Moreover,  having  quoted  it  there 
will  be  little  need  for  comment.  It  carries 
full  conviction.    Says  the  Central  Board : 

"The  speculative  landholder  on  our  irriga- 
tion projects  and  his  allies,  the  usurer  and 
the  real  estate  commission  dealer,  as  a  rule 
invest  no  money  in  improving  or  cultivating 
land.  They  produce  nothing  and  have  no 
intention  to  produce  anything  from  the  soil. 
They  rely  for  their  profit  on  the  necessities 
of  the  settlers  and  farmers  and  on  the  un- 
earned increment  due  to  rise  in  land  values 
from  the  mere  fact  that  they  were  irrigable; 
from  the  settlement  and  increase  in  value 
of  the  neighboring  lands,  due  to  the  sweat 
of  their  neighbor's  brow,  and  from  the  in- 
crease in  population  and  local  business  and 
trade.  They,  unfortunately,  may  always  be 
found  at  the  head  and  front  of  every  move- 
ment to  repudiate  under  any  and  every 
flimsy  pretext,  and  to  cut  down  the  actual 
and  proper  cost  of  irrigation  works  that 
alone  give  value  to  their  own  and  neighbor's 
lands  and  are  the  only  basis  of  prosperity. 
They  constitute  not  only  no  use  or  value  to 
the  project,  but  are  the  greatest  possible 
nuisance,  handicap,  and  hindrance  to  de- 
velopment and  progress.  This  blemish  of 
the  reclamation  act  must  be  eliminated,  con- 
trolled or  abated  before  any  successful  sys- 
tem of  land  settlement  in  the  arid  states 
can  be  carried  out  by  the  states  or  general 
government. 

"We  can  not  conceive  how  it  was  possible 
for  the  local  board  to  overlook  this  situation, 
and  especially  how  those  who  prepared  the 
comments  above  mentioned  regarding  the 
plight  of  the  water  user  could  ignore  the 
fact  that  the  main  difficulty  of  the  water 
user  is  not  high  project  costs,  but  inflated 


land  prices  and  usurious  interest  rates  on 
borrowed  money  and  deferred  pay- 
ments. .  .  .  Those  who  are  urging  that 
the  project  costs  be  reduced  because  they 
allege  that  $30  an  acre  is  all  that  can  be  paid 
for  a  water  right  are  neither  improving  nor 
cultivating  farm  units,  in  great  areas  of 
idle  land  held  in  the  names  of  dummy  own- 
ers, but  are  asking  the  real  developer  to  pay 
from  $50  to  $150  an  acre  for  the  privilege 
of  doing  this.  In  our  judgment,  if  there  is 
to  be  any  reduction,  it  should  not  be  at  the 
expense  of  the  reclamation  fund,  but  should 
come  in  the  form  of  reduced  prices  for  ex- 
cess lands.  It  is  the  government's  invest- 
ment that  has  created  whatever  values  exist 
there,  and  this  investment  does  not  justify 
the  prices  that  are  asked.  When  one  con- 
siders the  nature  of  the  ownership  of  the 
excess  lands,  one  realizes  that  a  reduction  in 
project  costs  will  not  benefit  the  water  user 
or  any  purchaser  of  these  lands  one  iota; 
that  reduction  will  simply  go  into  the 
pockets  of  the  present  speculative  owners 
or  increase  the  value  of  any  mortgage  on 
these  lands,  or  both." 

Comment  is  unnecessary,  other  than  to 
indicate  a  hearty  concurrence  in  the  board's 
opinion  that  the  speculative  element  must 
be  eliminated  from  the  projects.  It  is  a 
difficult  problem,  but  it  must  be  solved  be- 
fore success  can  be  attained. 

It  must  not  be  thought,  however,  that  the 
Central  Board  absolves  the  government 
from  all  blame.  The  history  of  the  Carlsbad 
project,  which  the  board  details,  shows  that 
the  government  took  up  a  scheme  entirely 
under  private  control  which  had  repeatedly 
demonstrated  its  capacity  to  consume  the 
money  of  investors.  What  influences  there 
were  that  resulted  in  the  adoption  of  a  tot- 
tering project  by  the  government  the  Cen- 
tral Board  does  not  say.  It  makes  it  very 
clear,  however,  that  in  its  judgment  the 
reclamation  act  did  not  contemplate  the 
taking  over  by  the  government  of  projects 
either  wholly  or  almost  entirely  under  pri- 
vate ownership.  The  Carlsbad  project,  of 
course,  is  not  the  only  private  enterprise 
taken  over.  Where  the  government  has 
taken  projects  of  that  class  the  owners  at 
the  time  the  government  came  have  done 
well.  The  actual  farmer,  whose  energies 
and  struggles  have  helped  to  build  up  new 
domains  on  barren  wastes,  has  paid  dearly 
to  the  land  owners  for  the  increased  value 
created  by  the  government's  expenditures. 

It  is  well  for  the  country  that  the  Central 
Board  has  spoken  so  plainly  and  forcibly 
on  some  of  the  evils  that  beset  the  recla- 
mation projects.  There  has  been  much  mis- 
understanding of  them,  particularly  in  the 
East.  There  is  no  one  who  would  not  be 
most  generous  in  dealing  with  the  projects 
if  conditions  were  as  they  are  represented — 
due  solely  or  almost  entirely  to  government 
mismanagement — ^and  if  what  were  done 
would  redound  to  the  benefit  of  those  who 
are  actually  developing  the  land.  The  truth 
being  known,  however,  distinctions  will  be 
made,  and  the  sympathy  which  the  hard- 
working settlers  have  earned  will  be  tem- 
pered by  the  determination  that  nothing 
should  be  done  which  will  further  help  the 
speculators.  The  Central  Board's  report 
should  secure  the  widest  publicity. 
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SINKING    62  X  140-FOOT    CAISSON    FOR    PUMPING    STATION    IN    CENTER   OF   NARROW   6-MILE  CAUSEWAY    ACROSS   NORTH   END  OF  BEAR   LAKE 


Pumping  Station  Will  Make  Deep  Idaho  Lake  Available 

as  Equalizer  for  Bear  River 

Continuous  Flow  Sufficient  for  Irrigation  and  Power  Developments  Will  Be  Provided 
Over  Any  Probable  Succession  of  Dry  Years  by  Drawing  Down  Big  Natural  Reservoir 


BEAR  LAKE,  in  the  Wasatch  Mountains 
on  the  Utah-Idaho  line,  with  an  avail- 
able storage  capacity  of  1,300,000  acre-feet, 
is  to  be  utilized,  by  the  construction  of  a 
pumping  station  rated  at  1500  sec.-ft.  ca- 
pacity, as  a  huge  equalizing  reservoir 
which  will  be  filled  in  periods  of  heavy 
rainfall  and  drawn  down  during  dry  years 
to  bring  under  complete  control  the  flow  in 
Bear  River.  The  flow  to  be  regulated  by 
this  station,  located  at  a  jwint  called  Lifton 
on  a  narrow  causeway  crossing  the  north 
end  of  the  lake,  will  operate  four  large 
hydroelectric  developments  on  the  river  be- 
low and  will  furnish  water  for  extensive 
irrigation  use.  Both  in  point  of  employ- 
ing as  a  reservoir  a  lake  with  very  large 


storage  capacity  in  comparison  with  the 
annual  flow  of  the  river,  and  of  using  to 
draw  it  down  a  pumping  station  driven  by 
power  developed  from  the  water  pumped, 
this  project  is  believed  to  be  unique. 

Topography  Key  to  Project 

A  glance  at  the  map  is  necessary  to  make 
plain  the  reasons  for  this  development. 
Bear  River,  flowing  north,  emerges  from 
the  mountains  east  of  Bear  Lake,  traverses 
on  a  slope  of  barely  a  foot  to  the  mile  the 
flat  mountain  valley  in  which  lies  the  lake, 
turns  west  and  breaks  through  the  Wa- 
satch Mountains.  From  this  point  it  runs 
south  to  Great  Salt  Lake  on  a  steeper 
gradient  in  which  a  fall  of  865  ft.  is  utilized 


PUMPING  STATION    SET  AT   ANGLE   WITH    INTAKE    CANAL  TO   AVOID   DAMAGE   FROM    DRIFT    ICE 


by  three  plants  now  in  operation  and  one 
under  construction.  Thirty  miles  beyond 
Bear  Lake  the  river  is  but  40  ft.  below 
normal  lake  level,  and  even  to  reach  this 
far  with  a  canal  a  succession  of  several 
miles  of  rocky  ridges  in  the  valley  floor 
would  have  to  be  cut  through.  The  junc- 
tion with  the  river  of  the  outlet  canal  now 
under  construction,  though  16  miles  above 
the  lake  and  as  far  downstream  as  a  canal 
can  be  dug  by  dredging,  is  but  11  ft.  below 
the  lake  level.  It  was  evident  that  a  pump- 
ing station  would  be  required  if  any  con- 
siderable flow  was  to  be  maintained  from 
the  lake  at  stages  4  ft.  or  more  below  its 
normal  level.  The  Utah  Power  &  Light 
Company,  which  supplies  electric  power  for 
lighting,  traction,  irrigation  pumping  and 
mining  and  industrial  plants  throughout 
this  territory,  and  the  chief  units  of  whose 
generating  system  are  on  Bear  River, 
therefore  decided  to  add  the  pumping  sta- 
tion to  the  inlet  and  outlet  canals  already 
built  and  building  to  connect  the  river  with 
the  lake. 

A  12-ft.  drawdown  would  equalize  the 
flow  of  the  river  over  any  succession  of 
dry  years  recorded,  but  a  maximum  draw- 
down of  21  ft.  is  provided  for  to  cover  any 
inaccuracies  in  the  records  and  to  make  it 
possible  to  equalize  the  power  output  from 
streams  other  than  Bear  River  itself. 

Development  Valuable  for  Irrigation 

Bear  River  drains  an  area  of  6500  square 
miles,  made  up  of  portions  of  southwestern 
Wyoming,  southeastern  Idaho  and  northern 
Utah.  The  drainage  area  of  Bear  River 
above  the  lake  is  approximately  3000 
square  miles,  and  the  drainage  area  of  Bear 
Lake  itself  is  about  400  square  miles.  The 
capacity  of  the  inlet  canals  constructed  is 
5000  sec.-ft.,  so  that  practically  all  flood 
waters  can  be  diverted  into  the  lake.  The 
four  hydroelectric  stations  located  on  the 
river  below  the  lake  develop  at  maximum 
capacity  67,500  kw. 

Irrigation  is  extensively  carried  on  in 
the  Bear  River  drainage  area,  the  water 
being  diverted  from  the  main  river  and 
from  a  great  many  of  its  smaller  tribu- 
taries. The  regulation  of  the  river  for 
power  purposes  automatically  regulates  the 
flow  for   irrigation  also,   and  will  prevent 
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a  shortage  of  water  in  dry  years  and  pro- 
vide water  for  irrigating  large  additional 
areas  both  by  gravity  and  electric  pumping 
distribution.  The  depth  to  which  it  will 
be  possible  to  draw  down  the  lake  will  make 
more  water  available  for  irrigation  in  the 
summer  months  than  could  be  secured  by  a 
system  designed  merely  to  equalize  the  flow 
of  the  river  throughout  the  year. 

Lake  Steepsided 

Bear  Lake  is  a  deep  body  of  water  ap- 
proximately 21  miles  long  and  8  miles  wide. 
At  the  north  end  there  are  a  large  swamp 
and  a  shallow  lake  called  Mud  Lake,  which 
is  6  miles  long  and  5  miles  wide.  The  in- 
let canals  through  which  water  is  diverted 
from  Bear  River  discharge  in  the  north  end 
of  Mud  Lake,  and  the  water  then  runs  6 
miles  through  this  lake  into  Bear  Lake. 
When  Bear  Lake  has  been  pumped  down 
5  ft.,  practically  the  entire  bottom  of  Mud 
Lake  will  be  exposed.  In  Bear  Lake  itself 
the  shores  are  steep  and  there  is  little  dif- 
ference in  area  between  the  high  and  low 
water  levels.  One  foot  of  drawdown  of  the 
lake  equals  68,000  acre-feet. 


WORKS    TO    CONVERT    LAKE    INTO    RESERVOIR 


There  was  formerly  a  natural  outlet 
from  the  lake  to  the  river,  which  extended 
over  a  very  flat  swamp  and  was  20  miles 
long.  It  had  very  small  capacity  and  such 
a  flat  grade  that  during  the  spring,  when 
the  river  was  at  high  stages,  it  is  said  that 
water  sometimes  flowed  from  the  river 
back  into  the  lake. 

Outlet  Canal  Has  Flat  Grade 

A  canal  has  been  dredged  across  this 
swamp  from  Lifton  on  the  north  end  of 
Bear  Lake  14  miles  north  to  the  river  at 
a  point  called  Junction.  When  the  lake 
is  full  the  surface  of  the  river  at  Junction 
is  approximately  11  ft.  below  the  surface 
of  the  lake.  Practically  all  of  this  fall  is 
necessary  for  the  canal  to  pass  the  maxi- 
mum flow  required.  It  is  possible  to  draw 
the  lake  down  by  gravity  to  a  depth  of  4 
ft.  by  means  of  this  outlet  canal,  but  the 
rate  of  flow  through  the  canal  is  greatly 
reduced  as  the  lake  level  drops.  The  pump- 
ing plant,  however,  will  make  available  the 
desired  storage  capacity  and  at  the  same 
time  secure  the  full  discharge  capacity  of 
the  canal  at  all  stages  of  the  lake.     The 
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plant  is  located  on  the  upper  edge  of  the 
lake,  at  the  head  of  the  outlet  canal,  and 
will  develop  the  maximum  capacity  men- 
tioned of  1500  sec.-ft.  at  20-ft.  head,  al- 
though to  equalize  the  flow  in  Bear  River 
below  the  lake  over  an  average  year  it  will 
be  necessary  to  use  only  three  of  the  units 
and  to  lower  the  lake  level  only  SVo  ft. 

Five  vertical-shaft  units  with  a  nominal 
capacity  of  300  sec.-ft.  each  will  be  con- 
tained in  the  pumping  station.  As  the 
head  will  vary  from  nothing  to  20  ft.,  va- 
riable-speed motors  and  two  types  of  im- 
pellers have  been  provided  for  better  oper- 


pile  it  up  on  the  Causeway  to  a  height  of 
10  or  12  ft.  For  this  reason  the  pumping 
plant  has  been  located  on  the  north  side 
of  the  bar,  at  the  head  of  the  outlet  chan- 
nel, and  has  been  set  at  an  angle  with  the 
intake  channel,  so  that  if  ice  is  forced  into 
the  latter  it  will  pass  the  station  and  pile 
up  where  there  are  no  structures. 

On  account  of  the  peculiar  foundation 
conditions,  the  building  is  being  construct- 
ed on  a  concrete  mat  supported  on  piles. 
In  order  to  place  and  unwater  this  mat  an 
open  wooden  caisson  140  x  62  ft.  was  sunk 
to  a  depth  of  44  ft.     The  construction  of 
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ation  at  low  heads.  The  arrangement  of 
the  principal  and  auxiliary  apparatus  in 
the  station  and  the  heating  and  ventilat- 
ing system  required  by  the  cold  winter 
climate  are  clearly  shown  in  the  accom- 
panying drawings. 

It  was  necessary  to  locate  this  station 
on  a  sand  bar  called  the  Causeway,  which 
extends  entirely  across  the  north  end  of 
Bear  Lake  and  separates  it  from  Mud  Lake 
and  the  swamp.  All  the  material  about 
this  locality  is  very  fine  sand  mixed  with 
clay,  which  extends  to  unknown  depth.  The 
only  variation  is  in  the  percentage  of  sand 
and  clay.  This  material  flows  readily  in 
water,  and  the  wave  action  against  the 
Causeway  has  flattened  it  out  so  that  the 
bottom  of  the  lake  at  the  contour  line  20 
ft.  below  its  normal  surface  is  approxi- 
mately 2000  ft.  from  the  normal  shore  line 
along  the  Causeway.  Heavy  wind  storms 
sometimes  break  up  the  ice  on  the  lake  and 


this  caisson,  which  is  one  of  the  largest 
ever  sunk  by  open  dredging,  will  be  de- 
scribed in  a  future  article. 

A  large  intake  channel  will  be  dredged 
through  the  beach  south  of  the  Causeway 
to  the  pumping  plant.  While  it  is  possible 
that  wave  action  may  gradually  fill  this 
channel  with  sand  and  make  its  mainte- 
nance a  difficult  problem,  the  cost  of  a  per- 
manent intake  channel  would  have  been  so 
great  that  it  was  not  considered  expedient 
to  build  one.  The  channel  will  be  dredged 
very  large  at  first  and  will  be  maintained 
by  such  additional  dredging  as  may  be 
necessary  in  the  future. 

The  pumping  station  is  now  being  com- 
pleted by  the  Jarrett-Chambers  Company 
for  the  Utah  Power  &  Light  Company,  a 
subsidiary  of  the  Electric  Bond  &  Share 
Company,  the  work  being  under  the  direc- 
tion of  the  engineering  department  of  the 
latter  company. 


Specification  for  Fir  Bridge 
Timbers  Proposed 

Rings    Clause    and    Branding    Suggested    by 

Timber  Committee  of  American  Society 

for  Testing  Materials 

FOLLOWING  the  step  taken  last  year, 
when  a  Southern  yellow-pine  density 
specification  was  brought  in,  the  American 
Society  for  Testing  Materials  at  its  recent 
annual  meeting  received  from  its  timber 
committee  a  tentative  specification  for  "se- 
lected structural  Douglas  fir"  bridge  and 
trestle  timbers.  The  chief  features  of  the 
specification  are  the  provision  of  a  ring 
clause  for  determining  density  and  of  a 
branding  clause.  The  yellow-pine  specifica- 
tion is  followed  in  localizing  the  permissible 
defects  in  certain  volumes.  The  specifica- 
tion will  be  printed  among  the  tentative 
group  and  come  up  for  final  consideration 
with  a  view  to  adoption  two  years  hence. 
Except  for  the  omission  of  certain  specifica- 
tions, it  is  given  here  complete. 

Dense  and  Sound  Grades 

Dense  and  Sound  Douglas  Fir — Under 
this  heading  two  classes  of  timber  are  des- 
ignated—  (1)  dense  Douglas  fir  and  (2) 
sound  Douglas  fir.     It  is  understood  that 


Volume    2 


Volume    3 


Volume     I 


\i-  ^  Length -yf- 


Length  tif- -^ Length  i\ 


VOLUMES    FOR    RESTRICTING    DEFECTS 

these  two  terms  are  descriptive  of  the  qual- 
ity of  the  clear  wood. 

Dense  Donglas  Fir — Dense  Douglas  fir 
shall  show  on  either  one  end  or  the  other 
an  average  of  at  least  6  annual  rings  per 
inch  or  18  rings  in  3  in.  and  at  least  33  1/3 
per  cent  summerwood,  as  measured  over  the 
third,  fourth  and  fifth  inches  on  a  radial 
line  from  the  pith,  for  girders  not  exceed- 
ing 20  in.  in  height  and  for  columns  16  in. 
square  or  less.  For  larger  timbers  the  in- 
spection shall  be  made  over  the  central  3  in. 
on  the  longest  radial  line  from  the  pith  to 
the  corner  of  the  piece.  Wide-ring  ma- 
terial excluded  by  the  foregoing  will  be 
accepted  provided  the  amount  of  summer- 
wood  as  above  measured  shall  be  at  least  50 
per  cent. 

In  cases  where  timbers  do  not  contain 
the  pith,  and  it  is  impossible  to  locate  it 
with  any  degree  of  accuracy,  the  same  in- 
spection shall  be  made  over  3  in.  on  an 
approximate  radial  line  beginning  at  the 
edge  nearest  the  pith. 

The  radial  line  chosen  shall  be  repre- 
sentative. In  case  of  disagreement  between 
purchaser  and  seller  as  to  what  is  a  repre- 
sentative radial  line,  the  average  summer- 
wood  and  number  of  rings  shall  be  the  aver- 
age of  the  two  radial  lines  chosen. 

Sound  Douglas  Fir — Sound  Douglas  fir 
shall  include  pieces  of  Douglas  fir  without 
any  ring  or  summerwood  requirement. 

General  Requirements 

(a)  The  timber  shall  be  only  "dense 
Douglas  fir." 

(b)  The  timber  shall  be  well  manufac- 
tured, square  edge  and  sawed  standard  size; 
solid  and  free  from  defects  such  as  ring 
shakes  and  injurious  diagonal  grain,  loose 
or  rotten  knots,  knots  in  groups,  decay, 
pitch  pockets  over  6  in.  long  or  %  in.  wide, 
or  other  defects  that  will  materially  impair 
its  strength. 
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(c)  Occasional  variation  in  sawing,  not 
to  exceed  Vi  in.  scant  at  the  time  of  manu- 
facture, will  be  allowed. 

(d)  When  timbers  4  x  4  in.  and  larger 
are  ordered  sized,  they  shall  be  Va  in.  less 
than  rough  size,  either  SISIE  or  S4S,  un- 
less otherwise  specified. 

Specific  Requirements 

Stringers,  Girders  and  Deep  Joists — The 
timber  shall  show  not  less  than  85  per  cent 
of  heart  on  each  of  the  four  sides,  meas- 
ured across  the  sides  anywhere  in  the 
length  of  the  piece.  It  shall  not  have  in 
volumes  1  and  2  (see  drawing)  knots 
greater  in  diameter  than  one-fourth  the 
width  of  the  face  in  which  they  occur  with 
a  maximum  of  IV^  in.  in  diameter.  It  shall 
not  have  in  volume  3  (see  drawing)  knots 
larger  than  one-third  the  width  of  the  face 
in  which  they  occur,  with  a  maximum  of 
3  in.  in  diameter.  Knots  within  the  center 
half  of  the  span  shall  not  exceed  in  the 
aggregate  the  width  of  the  face  in  which 
they  occur.  Diagonal  grain  in  volumes  1  or 
2  with  a  slope  greater  than  1  in  20  will  not 
be  permitted.  When  stringers  are  of  two- 
span  length  they  shall  be  considered  as  two 
separate  pieces  and  the  foregoing  restric- 
tions applied  to  each  half.  The  inspector 
shall  place  his  stamp  on  the  edge  of  the 
stringer  to  be  placed  "up"  in  service. 

Caps  and  Sills — The  timber  shall  show  85 


per  cent  of  heart  on  each  of  the  four  sides, 
measured  across  the  sides  anywhere  in  the 
length  of  the  piece,  and  shall  be  free  from 
knots  larger  than  one-fourth  the  width  of 
the  face  in  which  they  occur,  with  a  maxi- 
mum of  3  in.  in  diameter.  Knots  shall  not 
be  in  groups. 

Posts — The  timber  shall  show  not  less 
than  85  per  cent  of  heart  on  each  of  the  four 
sides,  measured  across  the  face  anywhere  in 
the  length  of  the  piece,  and  shall  be  free 
from  knots  larger  than  one-fourth  the  width 
of  the  face  in  which  they  occur,  with  a  max- 
imum of  3  in.  in  diameter.  Knots  shall  not 
be  in  groups. 

Longitudinal  Struts  or  Girts — The  timber 
shall  show  all  heart  on  one  face;  the  other 
face  and  two  sides  shall  show  not  less  than 
85  per  cent  of  heart,  measured  across  the 
face  or  side  anywhere  in  the  length  of  the 
piece,  and  shall  be  free  from  knots  over  2  in. 
in  diameter. 

Longitudinal  X-Braces,  Sash  Braces  and 
Sway  Braces — The  timber  shall  show  not 
less  than  85  per  cent  of  heart  on  two  faces 
and  shall  be  free  from  knots  larger  than 
one-third  the  width  of  the  face  in  which 
they  occur,  with  a  maximum  of  2  in.  in 
diameter. 

Branding — The  inspector  shall  brand  each 
timber  which  conforms  to  the  foregoing  re- 
quirements "Selected  Structural  Douglas 
Fir." 


The  New  Cement  Specifications — The  Changes 
Made  and  the  Reasons  Therefor 

Explanation  of  the  Requirements  Which  Are  Expected  to  Receive 
General  Approval  and  Become  the  Single  Standard  for  This  Country 

By  R.  J.  WIG 
Member  of  the  Joint  Conference  and  A.  S.  T.  M.  Cement  Committees,  Washington,  D.  C. 


THOSE  who  have  not  been  closely  identi- 
fied with  the  preparation  of  the  new 
specification  for  Portland  cement,  passed  to 
letter  ballot  by  the  American  Society  for 
Testing  Materials  last  week,  may  question 
the  advisability  of  some  of  the  changes  and 
may  desire  an  explanation  of  the  commit- 
tee's intent  and  purpose. 

The  writer,  who  has  been  intimately  iden- 
tified with  this  revision  and  is  acquainted 
with  the  work  of  all  the  committees  which 
gave  it  consideration,  presents  the  following 
comments  as  his  personal  understanding  of 
the  committee's  purpose. 

Every  requirement  of  the  old  specification 
has  been  changed  in  some  respect  and  per- 
haps no  other  specification  of  the  society 
has  ever  received  such  careful  and  thorough 
consideration. 

History  of  Revision 

There  were  two  nationally  recognized 
specifications  for  Portland  cement  in  the 
United  States  in  1912 — that  of  the  Ameri- 
can Society  for  Testing  Materials,  with 
methods  of  tests  prepared  by  the  American 
Society  of  Civil  Engineers,  and  the  United 
States  Government  specification. 

At  the  suggestion  of  the  cement  com- 
mittee of  the  American  Society  for  Testing 
Materials  a  joint  conference  of  nine  mem- 
bers was  organized,  composed  of  three  rep- 
resentatives from  each  interest — the  gov- 
ernment, the  testing  materials  and  the  civil 
engineers'  societies. 

The  Joint  Conference  convened  in  Oc- 
tober, 1912,  held  numerous  meetings  and 
made    various    investigations.      In    April, 


1915,  it  submitted  its  first  report,  which 
included  a  recommended  uniform  specifica- 
tion. This  specification  was  given  consider- 
ation by  the  cement  committees  of  the  U.  S. 
Government  and  of  the  American  Society 
for  Testing  Materials.  The  society's  com- 
mittee appointed  numerous  sub-committees 
that  gave  careful  study  to  each  recommend- 
ation of  the  conference,  holding  many  meet- 
ings and  making  numerous  investigations 
and  tests. 

The  A.  S.  T.  M.  committee  held  a  session 
of  two  days  and  two  nights  in  April  of  this 
year,  giving  consideration  to  their  sub- 
committee reports  and  also  to  the  changes 
suggested  by  the  government  committee, 
which  had  held  a  meeting  previously.  As  a 
result  of  this  study,  the  cement  committee 
of  the  A.  S.  T.  M.,  on  April  28,  1916,  tenta- 
tively agreed  upon  a  specification  which 
modified  in  many  particulars  the  specifica- 
tion recommended  by  the  Joint  Conference 
in  its  report  of  April,  1915. 

This  tentative  specification  of  the  A.  S. 
T.  M.  was  transmitted  to  the  Joint  Con- 
ference and  the  U.  S.  Government  commit- 
tee for  further  consideration. 

On  June  1,  1916,  the  Joint  Conference 
issued  its  second  report,  including  a  revised 
uniform  specification.  This  specification 
embodied  many  of  the  changes  recom- 
mended by  the  A.  S.  T.  M.  and  the  govern- 
ment committees.  On  June  28,  1916,  the 
A.  S.  T.  M.  committee  considered  this  re- 
vised uniform  specification  and,  with  some 
few  exceptions,  approved  it. 

The  cement  manufacturers  had  no  voice 
in  the  proceedings  of  any  of  the  committees 


excepting  that  of  the  A.  S.  T.  M.  All 
changes  made  were  agreed  to  by  at  least  a 
majority  of  the  engineers,  representing  con- 
suming interests,  upon  the  A.  S.  T.  M.  com- 
mittee, excepting  one  item  in  the  methods 
of  tests — the  tolerance  clause  on  the  fineness 
determination.  The  majority  of  the  con- 
sumers desired  to  have  this  clause  elim- 
inated. With  this  exception  the  specifica- 
tion may  be  understood  in  one  sense  as  a 
consumers'  specification  agreed  to  by  the 
producers  or  manufacturing  interests. 

For  the  convenience  of  the  reader,  the  old 
and  new  versions  of  each  requirement  will 
be  given  preceding  the  comment  thereon. 
Additions  or  new  matter  is  given  in  small 
type  italics.  Old  matter  omitted  or  changed 
is  shown  in  small  roman  type. 

Definition 

(Old)  This  term  is  applied  to  the  finely 
pulverized  product  resulting  from  the  calcina- 
tion to  incipient  fusion  of  an  intimate  mixture 
of  properly  proportioned  argrillaceous  and  cal- 
careous materials,  and  to  which  no  addition 
greater  than  3  per  cent  has  been  made  subse- 
quent to  calcination. 

(New)  Portland  cement  i«  the  product  ob- 
tained by  finely  pulverizing  clinker  produced  by 
calcining  to  incipient  fuavyn,  an  intimate  anjd 
properly  proportioned  mixture  of  argillaceoua 
and  calcareous  materials,  with  no  additions 
subsequent  to  calcination  excepting  water  and 
calcined  or  uncalcined  gypsum. 

The  old  definition  was  considered  to  par- 
take of  the  nature  of  a  specification  and  to 
be  improper  in  including  quantitative  chem- 
ical restrictions  which  were  specifically 
provided  for  elsewhere.  Furthermore,  no 
test  is  available  to  the  consumer  whereby 
he  may  determine  whether  the  3-per  cent 
limitation  is  exceeded.  The  limitations  un- 
der "Chemical  Properties"  prevent  adulter- 
ation and  the  use  of  gypsum  in  quantities 
considered  to  be  deleterious. 

Chemical  Properties 

The  cement  shall  not  contain  more  than  1.75 
per  cent  of  anhydrous  sulphuric  acid  (SO,), 
nor  more  than  4  per  cent  of  magnesia  (MgO). 

The  follounng  limits  shall  not  be  exceeded: 

Per  Cent 

Loss  on  ignition 4.00 

Insoluble   residue    0.85 

Sulphuric  anhydride   (SO,) 2.00 

Magnesia  (MgO)    5.00 

A  restriction  on  the  insoluble  residue  was 
included  in  the  specification  in  order  to  pre- 
vent adulteration  of  cement  by  the  addition 
of  raw  siliceous  materials  or  appreciable 
quantities  of  cement  rock.  This  require- 
ment has  been  in  the  U.  S.  Government 
specification  for  several  years  and  has  been 
found  to  be  useful  in  rejecting  adulterated 
cements.  The  maximum  limit  for  sulphuric 
anhydride  (SO,)  was  increased  from  1.75 
to  2.00  per  cent  because  there  was  no  evi- 
dence that  the  quality  of  the  material  was 
impaired  by  such  a  change.  The  increase 
in  the  fineness  requirement  and  further  re- 
striction in  the  time  of  setting  made  such  a 
change  desirable  and  logical  from  the 
standpoint  of  the  manufacturer.  This  per- 
missible increase  will  probably  be  taken 
advantage  of  only  by  a  limited  number  of 
mills,  for  gypsum  is  more  expensive  than 
cement,  and  it  is  the  desire  of  the  manu- 
facturer to  restrict  its  use  to  a  minimum. 
The  maximum  content  of  sulphuric  anhy- 
dride fixed  by  European  practice  is  as  fol- 
lows :  Per  Cent 

England     2.75 

Germany    2.50 

Austria    2. BO 

Holland     2.50 

The  magnesia  limitation  was  raised  from 
4  per  cent  to  5  per  cent.    All  data  available 
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to  the  committees  demonstrated  that  ce-  meeting  the  present  requirements  of  the  No. 
ments  containing  magnesia  several  per  cent  200  sieve  will  of  necessity  meet  the  require- 
in  excess  of  5  per  cent  were  equal  in  quality  ments  of  the  No.  100  sieve.  Therefore  the 
to  those  containing  less  than  4  per  cent.  No.  100  sieve  requirements  have  been 
The  raising  of  this  requirement  reduces  the  omitteda,(j|f_  o- 
cost  of  manufacture  in  some  cases  and  Soundness 
should  increase  competition.  This  increase  p^^g  ^f  jj^^t  cement  about  three  inches  in 
was  first  agreed  to  and  recommended  unani-  diameter,  one-half  inch  thick  at  the  center  and 
mously  by  the  Joint  Conference,  upon  which  tapering  to  a  thin  edge  shall  be  kept  in  moist 
the  cement  manufacturers  had  no  voice.  air  for  a  period  of  24  hours. 

(a)   A  pat  IS  then   kept  in   air  at  normal 

Specific  Gravity  temperature  and  observed  at  intervals  for  at 

least  28  days. 
While  the  specific  gravity  requirement  is  (b)   Another   pat   is   kept   in    water   main- 
still  included,   it  was   the  general   opinion  ta'^^d  as  near  70  deg.  Fahr.  as  practicable,  and 

that  it  furnishes  little  or  no  information.  °''f/7^^  ^Vi^^'Zl'  f^M*  LTh  ^in  ^^t'  .n. 

_,  .              .             ,                 -J  i     ,           -i  (c)    A    third    pat    is    exposed    in    any    con- 

This  requirement  was  said  to  be  quite  gen-  venient  way  in  an  atmosphere  of  steam  above 

erally  ignored  in  present  practice.     A  ce-  boiling  water,  in  a  loosely  closed  vessel  for  5 

ment  meeting  all  other  requirements  was  hours. 

thought  to  be  satisfactory  irrespective  of  its  A  pat  of  neat  cement  shall  remain  firm  and 

specific  gravity.    While  suflScient  data  were  >io,rd  and  show  no  signs  of  distortion,  cracking, 

not  available  to  warrant  its  complete  elim-  /o^touL^ss'!^'''*"^™*''^  '"^  *''"  ''"""  *'" 

ination  from  the  specification  in  the  minds  s,    ^,          ^,    ' 

of  some  of  the  members,  it  is  not  made  X    "  was  the  generally  expressed  experience 

obligatory  on  the  laboratory  except  when  «f  members  that  cements  meeting  the  other 

specifically   ordered   by   the   engineer.     A  requirements    of    the    specifications    never 

lower  specific  gravity    (3.07)    is  permitted  f^'^^d  to  meet  the  soundness  requirement 

for  white  Portland  because  by  nature  it  has  ,  exposed  in  air  or  water,  provided  they  re- 

a  very  low  iron  content  and  correspondingly  ,mained  sound  when  exposed  to  the  steam 

low  specific  gravity.  '  *^®*-     ^^^   available   data  confirmed   these 

,  ',  .  statements.    The  air  and  water  tests  were 
Fineness                        VS'I  therefore  considered  unnecessary  and  were 

It  shall  leave  a  residue  of  not  more  than  8  \  omitted.     The  description  of  the  test  piece 

per  cent  on  No.  100  and  not  more  than  25  per  and  method  of  making  the  test  is  included 

cent  on  No.  200  sieve.  under  "Methods  of  Tests,"  which  forms  an 

The  residue  on  a  standard  No.  200  sieve  appendix  to  the  specification. 

shall  not  exceed  22  per  cent  by  weight.  \^ 

r-  Time  op  Setting 

The  increase  in  the  fineness  requirement  ,     ,    „      ,    ,      ,      .  .,.  ,      ,  .     ,       ^. 

;„  „  _„„ ,•*; „*  *i,         1         £  c           -J  It  shall  not  develop  initial  set  in  less  than 

18  a  recognition  of  the  value  of  fine  grind-  g^  ^j^^  ^^^  must  develop  hard  set  in  not  less 

mg.   The  engineers  were  not  unanimously  than  one  hour  nor  more  than  10  hours, 

in  favor  of  the  change.    Some  were  of  the  j,,^^  ^^^^^^  ^^^^^^  ^^^  ^^^^,^p  ^.^  ^^^  •„ 

opinion   that   the    improvement    in    quality  ^^8   than  45   min.  when  the   Vicat  needle  is 

might   not  be  commensurate  with   the  in-  used  or  60  min.  when  the  Gillmore  needle  is 

creased  cost,  while  others  doubted  whether  «'sed.     Final  set  shall  be  attained  within  10 

increased  fineness  improved  all  brands.  hours. 

Tests  made  on  a  rather  comprehensive  While  the  old  specification  provided  only 
scale  showed  an  average  increase  of  2  per  for  the  use  of  the  Vicat  needle  for  deter- 
cent  in  the  compressive  strength  of  concrete  mining  time  of  setting,  it  was  found  that 
at  the  age  of  one  month  for  each  1  per  cent  the  majority  of  laboratories  were  using  the 
increase  in  fineness  between  25  and  15  per  Gillmore  needles,  because  of  their  greater 
cent  residue  on  the  No.  200  sieve.  The  convenience.  The  new  specification  there- 
reader  is  cautioned  against  misinterpreta-  fore  provides  for  the  use  of  either  needle. 
tion  of  this  statement.  Of  two  brands  of  Tests  have  shown  that  the  Gillmore  needle 
cement  one  having  a  residue  of  25  per  cent  requires  on  the  average  about  15  min.  more 
and  the  other  a  residue  of  20  per  cent  on  than  the  Vicat  needle  to  indicate  initial  set. 
the  200  sieve,  the  latter  is  not  necessarily  The  increase  in  the  time  of  initial  set  was 
the  superior  in  quality ;  the  reverse  may  be  deemed  desirable  by  the  engineers,  as  it  is 
true.  The  fineness  of  two  cements  alone  not  uncommon  to  find  that  cements  which 
does  not  furnish  any  indication  of  their  meet  the  old  specification  requirements  in 
relative  cementing  values  in  concrete.  How-  the  laboratory  become  quick  setting  on  the 
ever,  it  is  the  belief  of  many  members  of  work  where  the  temperature  is  10  deg.  or 
the  committees  that  every  brand  of  cement  more  above  that  of  the  laboratory.  This 
is  improved  by  finer  grinding,  provided  no  change  was  strongly  recommended  by  a 
change  is  made  in  the  composition  and  number  of  the  engineers, 
method  of  manufacture.  Tensile  Strength 

The  increase  in  fineness  was  limited  for  „,                                .          ,      ^        ^      ., 

the  nresent  to  22  ner  <-Pnt  rpsidnp  on  thp  ^^^     minimum     requirements     for     tensile 

It      o^«     .                  ^                 resioue  on  tne  strength  for  briquettes  1  sq.  in.  in  cross-section 

No.  200  sieve,  as  too  great  an  increase  at  shall  be  as  follows,  and  the  cement  shall  show 

this  time,  it  was  believed,  would  unbalance  no  retrogression  in  strength  within  the  periods 

many  mills  and  work  undue  hardship  on  specified: 

some  manufacturers.    Since  approximately  Neat  Cement 

40  per  cent  of  the  cement  mills  are  at  pres-  Strength, 

ent  grinding  all  their  product  to  meet  this     24^  hours  in  moist  air 175 

requirement,  its  enforcement  will  not  affect  7  days  (l  day  in  moist  air,  6  days 

all  mills  alike.     Many  engineers  look  for-  in  water) 500 

ward  to  further  increases  in  fineness,  pro-     28  days  (1  day  in  moist  air,  27  days 

vided  future  data  continue  to  show  their  '"  "^^*^'') ^"" 

value  One  Part  Cement,  Three  Parts 

The  study  of  available  data  showed  that  Standard  Ottawa  Sand 

the  relative  fineness  of  that  portion  of  ce-  7  days  (1  day  m  moist  air,  6  days 

ment  which  is  retained  on  the  No.  100  sieve  ^8  days  Tl  day  in  moistair.'  27d;ys 

IS  unimportant,  as  it  has  little  or  no  cement-  jn  water) 275 

ing    value;    and   with    present    methods    of  The  average  tensile  strength  in  pounds  per 

grinding    the    great    majority    of    cements  square  inch   of  not  less  than  three  standard 


mortar  briquettes  (see  Par.  57)  composed  of 
one  part  cement  to  three  parts  standard  sand, 
by  loeight,  shall  be  equal  to  or  higher  than  the 
following: 


Age  at 
Test, 
Days 

7     1 


Tensile 

Strength, 

Lb.  Per 

Sq.  In. 


Storage   of    Test   Pieces 
day  in  moist  air,  6  days  in 

water .• 200 

28     1  day  in  moist  air,  27  days  in 

water 300 


The  average  tensile  strength  of  standard 
mortar  at  28  days  shall  be  higher  than  the 
strength  at  7  days. 

The  neat  tests  have  been  eliminated  from 
the  specification,  it  being  the  general  opin- 
ion that  they  are  unreliable  and  misleading. 
For  example,  the  tests  of  cements  ground 
to  increased  fineness  showed  decreased 
strength  in  the  neat  tests,  although  there 
were  substantial  increases  in  the  mortar 
and  concrete  tests.  It  was  not  uncommon 
to  find  retrogression  with  age  in  neat  tests 
between  7  and  28  days,  although  substantial 
increases  were  obtained  in  mortar  tests. 

The  mortar  strength  requirements  at  28 
days  were  increased  by  25  lb.  per  square 
inch.  Tests  substantiated  by  general  ex- 
perience showed  that  most  cements  gave 
strengths  appreciably  higher  than  the  old- 
specification  requirement.  The  new  speci- 
fication requires  the  use  of  1  per  cent  more 
water  in  mixing  the  mortar,  which  gives 
greater  uniformity  in  results,  but  on  the 
average  about  15  lb.  lower  strength.  There- 
fore this  is  equivalent  to  further  raising  the 
tensile-strength  requirement. 

The  retrogression  clause  was  somewhat 
indefinite  in  the  old  specifications.  In  the 
new  it  is  made  specific  as  applying  only  to 
the  7  and  28-day  periods.  The  committee 
gave  consideration  to  compression  tests  as 
a  substitute  for  the  tension  tests,  but  suffi- 
cient data  were  not  available  at  present  to 
permit  its  inclusion  in  the  specification. 

Inspection  and  Rejection 

Every  facility  shall  be  provided  by  the  con- 
tractor and  a  period  of  at  least  12  days  al- 
lowed for  the  inspection  and  necessary  tests. 

Cement  failing  to  meet  the  7-day  require- 
ments may  be  held  awaiting  the  results  of  the 
28-day  tests  before  rejection. 

All  tests  shall  be  made  in  accordance  with 
the  methods  proposed  by  the  Committee  on 
Uniform  Tests  of  Cement  of  the  American  So- 
ciety of  Civil  Engineers,  presented  to  the  so- 
ciety Jan.  21,  1903,  amended  Jan.  20,  1904,  and 
Jan.  15,  1908,  with  all  subsequent  amendments 
thereto. 

Every  facility  shall  be  provided  the  pur- 
chaser for  careful  sampling  and  inspection  at 
either  the  mill  or  at  the  site  of  the  work  as 
may  be  specified.  At  least  10  days  from  the 
time  of  sampling  shall  be  allowed  for  the  com- 
pletion of  the  1-day  tests  and  at  least  31  days 
for  the  completion  of  the  28-day  tests.  The 
cement  shall  be  tested  in  accordance  urith  the 
methods  hereinafter  prescribed.  The  28-day 
test  shall  be  waived  only  when  specifically  or- 
dered. 

The  old  specification  did  not  permit  suffi- 
cient time  to  complete  the  28-day  tests,  ex- 
cept in  cases  where  the  cement  failed  to 
meet  the  7-day  requirements.  The  new  spe- 
cification provides  time  for  the  completions 
of  both  tests.  The  committee's  own  meth- 
ods are  used  rather  than  those  recom- 
mended by  the  American  Society  of  Civil 
Engineers.  A  clause  is  added  covering  the 
acceptance  of  cement  upon  a  7-day  test; 
when  specifically  ordered  by  the  engineer. 
Many  engineers  objected  to  the  inclusion  of 
this  clause,  as  it  was  felt  that  with  the 
omission  of  the  neat  tests  and  many  other 
tests  in  the  specification  the  28-day  mortar 
tests  should  not  be  omitted  except  under 
very  unusual  conditions. 
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Practically  no  changes  were  made  in  the 
rejection  clauses  except  in  grouping  them 
under  one  heading,  changing  the  diction 
slightly  and  adding  a  new  paragraph  which 
provides  for  a  tolerance  on  the  allowance 
variation  of  weight  of  packages. 

Methods  of  Tests 

In  all  previous  specifications  for  cement 
the  methods  of  tests  were  prepared  by  a 
special  committee  of  the  American  Society 
of  Civil  Engineers.  Therefore  a  considera- 
tion and  revision  of  methods  by  the  cement 
committee  of  the  American  Society  for 
Testing  Materials  may  be  considered  a  de- 
parture from  precedent. 

Space  will  not  permit  detailed  comments 
on  the  changes  in  the  methods,  which  have 
been  completely  revised.  Only  the  more 
important  changes  will  be  mentioned. 

The  old  specification  was  remiss  in  not 
providing  a  detailed  description  of  methods 
for  sampling  cement  in  packages  and  in 
bulk  on  board  cars  and  at  the  mill.  The 
new  specification  is  more  specific,  but  still 
leaves  much  to  the  discretion  of  the  engineer. 

In  the  determinatitn  of  specific  gravity 
and  fineness,  the  apparatus  used  is  of  a 
standardized  type  and  described  more  in 
detail  than  in  the  old  specification.  A 
clause  is  included  on  the  fineness  determina- 
tion which  states  that  "a  determination  tol- 
erance of  1.0  is  allowed  and  all  results  in 
excess  of  the  specified  limit,  but  within  this 
tolerance,  shall  be  reported  as  22  per  cent." 
While  it  is  the  opinion  of  the  writer  that 
this  clause  is  a  very  desirable  one  from  the 
standpoint  of  the  testing  engineer,  and  will 
avoid  many  disputes,  the  majority  of  the 
consumers  on  all  committees  were  opposed 
to  it. 

The  method  of  mixing  paste  and  mortars, 
as  well  as  the  molding  of  test  pieces  for 
soundness,  time  of  setting  and  tensile  tests 
are  described  in  more  detail  than  hereto- 
fore. The  percentage  of  water  required  for 
standard  mortars  is  increased  by  1  per  cent. 

General  Remarks 

As  a  whole  the  new  specifications  may  be 
considered  a  step  in  advance.  As  compared 
with  the  old  specification  it  is  simpler,  un- 
necessary tests  being  largely  eliminated.  It 
is  more  stringent  on  the  manufacturer  in 
requiring  greater  fineness,  slower  initial 
setting  time  and  higher  tensile  strength  of 
mortars.  It  should  be  of  assistance  to  the 
manufacturer  by  permitting  the  use  of  a 
greater  quantity  of  gypsum  to  control  set- 
ting properties  and  in  some  cases  should 
reduce  the  cost  of  manufacture  by  permit- 
ting the  use  of  stone  of  higher  magnesia 
content. 

The  engineer,  architect  and  general  con- 
sumer should  find  material  satisfaction  in 
the  new  specification  because  it  requires  a 
better  and  more  satisfactory  product. 

It  is  the  writer's  personal  opinion,  how- 
ever, that  while  the  new  specification  is 
superior  to  the  old  and  will  furnish  a  prod- 
uct equal  or  superior  to  that  of  any  foreign 
specification,  it  is  still  far  from  satisfactory 
as  a  basis  for  the  purchase  of  cementing 
material.  It  includes  no  tests  whereby  the 
engineer  or  consumer  can  obtain  specific 
and  reliable  knowledge  of  the  relative  ce- 
menting value  of  two  or  more  cements,  and 
the  methods  for  physical  tests  are  still  quite 
unreliable  and  subject  to  great  improve- 
ment. With  the  continuation  of  the  in- 
vestigations now  under  way  more  impor- 
tant changes  may  be  anticipated  in  the 
next  few  years. 


Motor  Truck  Lessens  Cost  of  Maintaining 
Gravel  Roads  in  Alabama 

Replaces  from  16  to  20  Mules  for  Scarifying,  Makes  Complete  Scraping 
Possible  After  Rains  and  Effects  Material  Saving  in  Gravel  Hauling 

By  THOMAS  H.  EDWARDS 
County  Engineer,  Montgomery  County,  Alabama 


MONTGOMERY  COUNTY,  ALABAMA, 
has  650  miles  of  public  roads,  450  miles 
of  which  are  of  gravel.  In  1914,  in  order 
properly  to  maintain  them,  the  County 
Board  of  Revenue  decided  to  motorize  the 
maintenance  work.  Material  economies 
have  been  effected.  One  truck,  it  has  been 
found,  takes  the  place  of  from  16  to  20 
mules  for  pulling  a  scarifier.  The  five 
trucks  now  in  use  make  it  possible  to  scrape 
practically  the  entire  system  after  each 
rain,  each  truck  pulling  three  road  ma- 
chines and  being  able  to  make  30  miles  a 
day.  A  great  saving  has  been  accom- 
plished in  the  hauling  of  the  gravel.  Four 
trailers  are  provided  for  each  truck  for  this 
purpose. 

Scarifying 

The  use  of  the  motor  truck  has  made 
scarifying  a  comparatively  easy  matter.  As 
previously  stated,  where  formerly  from  16 
to  20  mules  were  required  to  pull  the  scari- 
fier, one  of  the  trucks  now  accomplishes  the 
work  with  ease. 

Recently  there  has  been  completed  6  miles 
of  scarifying  and  reshaping  at  a  cost  of 
$24  per  mile.  This  includes  rebinding. 
The  writer  understands  that  in  a  neighbor- 


ing county  a  contractor  bid  as  much  as  $400 
per  mile  for  similar  work.  The  detailed 
costs  are  given  in  the  accompanying  table: 


Costs  of  Scabiptino  6-Mii.b  Road 

Gasoline  for  truck,   146  gal.,  at  26c 136.50 

Oil  for  truck,  35  gal,  at  56c 19.60 

l^aborers'  time,  31.5  days,  at  tl 31  50 

Engineer's  wages,  7  days,  at  $3 21.00 

Foreman's  wages,  7  days,  at  }3 21.00 

Total    cost    of    scarifying 1129.60 

Cost  per  mile 21.60 

Cost  of  shaping  6  miles  with  truck  followed 

by    road    machine 14.78 

Cost  of  shaping  per  mile 2.46 

Total  cost,  per  mile,  of  finished  road $24.06 


It  is  very  important,  in  the  maintenance 
of  gravel  roads,  to  scrape  them  after  each 
rain.  With  the  five  trucks  now  in  use  it  is 
possible  to  cover  practically  the  entire  sys- 
tem before  the  roads  become  too  dry  to  ac- 
complish any  good. 

With  the  truck  we  are  in  position  to  com- 
pletely scrape  30  miles  of  road  per  day. 
To  do  this  there  is  hung  to  each  truck  a 
fleet  of  three  road  machines.  A  round  trip 
completes  the  road. 

The  cost  per  mile  of  this  class  of  work 
is  about  50  cents.  The  cost  for  the  30 
miles   is:    Driver,  $3;   foreman,  $3;  3  la- 
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county's    system     has    650    MII£S     OF    ROADS,  450  OF  WHICH  ARE  OF  GRAVEL 
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borers,   $3;   gasoline,   $5;   oil,   $1 — a  total 
of  $15. 

The  replacing  of  chains,  repairs  to  trucks, 
etc.,  necessary  to  truck  upkeep  cost  about 
$400   per  year. 

Hauling  Gravel 

In  connection  with  each  truck  there  are 
four  Troy  reversible  3-yd.  trailers.  While 
the  truck  and  two  of  the  trailers  are  at  the 
dump  the  other  two  trailers  are  being 
loaded.  Therefore  only  about  ten  minutes 
are  lost  per  trip,  this  being  consumed  in 
loading  the  truck. 

By  this  method  of  hauling,  it  has  been 
possible  to  place  gravel  on  the  roads  for 
from  7  to  11  cents  per  yard-mile,  as  againet 
from  30  to  40  cents  for  mule  haul,  and  in- 
cludes spreading  the  material  on  the  road. 

With  an  increase  of  late  in  the  price  of 
gasoline  from  11  to  25  cents  per  gallon  it 
has  been  possible  to  keep  the  costs  per  yard- 
mile  around  10  or  11  cents. 

The  accompanying  table  shows  the  unit 
costs  of  operating  one  of  the  trucks  for 
hauling  gravel  during  a  week.  The  table 
shows  a  gasoline  consumption  of  about  35 
gal.  per  day.  This  is  from  10  to  12  gal. 
more  than  the  truck  uses  on  the  average 
haul,  due  to  very  long  12-per  cent  grades 
on  the  particular  road  traveled. 

The  first  truck,  a  White  6-cylinder,  latest 
type  road  truck,  was  purchased  in  the  lat- 
ter part  of  1914.  It  proved  such  an  econ- 
omy to  the  county  that  four  others  were 
purchased,  together  with  trailers  and  equip- 
ment. All  of  the  trucks  are  of  5-ton 
capacity. 

The  Board  of  Revenue  of  Montgomery 
County  is  composed  of  the  following  mem- 
bers :  R.  H.  Jones,  president ;  H.  M.  Hobbie, 
J.  T.  Walker,  J.  L.  Scogin  and  S.  J.  Guy. 
The  work  has  been  done  under  the  super- 
vision of  the  writer  as  county  engineer. 
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St.  Paul  Is  Doing  Intricate  Track-Elevation 
Work  in  Chicago  with  Company  Forces 

North-Side  Tracks  Being  Lifted  for  3'/2  Miles  on  Narrow  Right- 
of-Way  Without  Disrupting  4-Minute  Schedule  of  Elevated  Railway 
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ELEVATION  of  a  steam  railroad  in  a 
large  city  usually  needs  much  maneuv- 
ering within  narrow  right-of-way  limits  to 
avoid  interference  with  the  frequent  train 
service.  It  is  not  often,  however,  that  it 
means  upholding  the  schedule  of  a  tenant 
elevated  line,  electrically  operated,  calling 
for  trains  on  a  6-min.  headway  in  each  di- 
rection most  of  the  day  and  on  a  4-min. 
headway  during  the  rush  hours.  This  feat 
is  being  accomplished  by  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  in  Chicago,  on 
the  North  Side  line  to  Willamette,  over 
which  the  Northwestern  Elevated  Railway 
operates.  The  present  program  of  SVa 
miles  from  Wilson  Avenue,  the  junction 
with  the  Northwestern  Elevated,  to  How- 
ard Street  and  the  city  line  is,  like  similar 
work  of  this  company,  being  done  by  com- 
pany forces.  Features  of  the  work  are 
the  careful  timing  of  the  operations  to  har- 
monize both  with  the  daily  fluctuations  of 
traffic  and  with  the  various  shifts  in  the 
running  tracks,  and  the  attempts  to  place 
each  stick  of  timber  and  each  shovelful  of 
dirt  where  and  so  that  it  will  do  the  most 
good  with  the  least  waste. 

Heavy  Traffic  on  the  Line 

The  work  in  question  is  on  the  Evanston 
branch  of  the  Chicago,  Milwaukee  &  St. 
Paul.  This  line,  which  prior  to  the  begin- 
ning of  this  improvement  was  a  three- 
track  line,  carries  a  twofold  business — the 
comparatively  light  local  freight  business 
of  the  St.  Paul  and  a  heavy  and  rapidly 
increasing  suburban  travel  on  the  North- 
western Elevated,  which  operates  trains 
over  the  line  from  a  junction  at  Wilson 
Avenue  through  Evanston  to  Willamette 
on  a  traffic  agreement  with  the  St.  Paul. 
These  trains  run  6  min.  apart  each  way 
during  the  greater  part  of  the  day  and  4 
min.  apart  during  the  morning  and  even- 
ing rush  hours;  and  those  familiar  with 
the  elevated  "loop"  in  Chicago  will  realize 
that  much  interference  with  the  schedule 
of  any  of  its  tributary  lines  would  be  dis- 
astrous to  the  entire  elevated  service.  In 
addition  to  these  trains  it  is  of  course  ne- 
cessary to  move  some  material  trains  over 
the  line,  though  the  effort  is  made  to  do 
this  mostly  at  night. 

Before  the  track  elevation  was  started 
the  electric  trains  ran  on  the  two  east 
tracks,  while  the  west  track  was  used  by 
the  St.  Paul  for  its  freight  business. 

The  present  improvement  is  one  of  sev- 
eral, some  of  which  have  been  completed, 
designed  to  elevate  the  entire  line  to  the 
northerly  limits  of  Evanston.  The  present 
program  covers  the  work  from  the  Wilson 
Avenue  junction  to  the  Evanston-Chicago 
city  line  at  Howard  Street.  When  the  im- 
provement is  completed  and  the  line  fully 
developed  there  will  be  four  tracks,  two  in 
the  middle  with  island  platforms  for  local 
trains  and  two  on  the  outside  for  express 
service.  The  freight  business  will  be 
handled  on  one  of  these  latter  tracks  dur- 
ing the  night,  when  no  express  trains  are 
run. 

The  general  program  for  prosecuting  the 
work  was  determined  largely  by  the  fact 
that  all  the  local  industries  with  side-track 


facilities  happened  to  be  on  the  west  side 
of  the  right-of-way.  In  order  to  keep  these 
industrial  facilities  in  commission  the  work 
has  been  prosecuted  from  the  east  side. 
Benefiting  by  the  organization  developed 
and  the  experience  derived  on  the  Bloom- 
ingdale  Road  work,  which  was  described 
in  the  Engineering  Record  of  Aug.  29, 
1914,  page  240,  the  work  has  been  carried 
out  by  a  regular  sequence  of  operation, 
working  in  general  from  south  to  north. 
The  sequence  to  the  present  time  has  been 
as  follows:  (1)  Shifting  of  two  main 
tracks  to  extreme  west  side  of  right-of- 
way,  and  retention  of  third  as  construction 
track;  (2)  excavation  for  east  retaining 
wall;  (3)  placing  of  foundation  for  retain- 
ing wall;  (4)  carrying  up  of  neat  work; 
(5)  replacing  of  construction  tracks  with 
pile  trestle  on  line  of  second  track  from 
east  side;  (6)  construction  of  east  halves 
of  abutments  for  bridges  over  streets;  (7) 
filling  from  trestle,  with  material  held  by 
tie  cribbing  or  by  planks  braced  against 
the  trestle  until  the  fill  was  brought  up 
high  enough  to  support  another  track  be- 
tween trestle  and  wall;  (8)  laying  of  sec- 
ond track,  and  (9)  shift  of  trafl5c  from  low 
to  high  level. 

This  shift  was  made  in  January,  and  the 
low-level  tracks  were  released  for  construc- 
tion purposes.    The  job  will  be  finished  by 


TRACK-rLEVATION     PROGRAM     COVERS     3%     MILES 

AND  35  STREETS,  FROM  WILSON  AVENUE 

TO  HOWARD  STREET 


a  similar  sequence  of  operations:  (1) 
Erection  of  second  trestle,  (2)  completion 
Of  abutments  and  piers,  (3)  excavation 
for  west  retaining  wall,  (4)  placing  of  wall 
foundations,  (5)  placing  of  neat  work,  (6) 
completion  of  fill  from  trestles,  (7)  re- 
moval of  falsework  under  second  and  third 
tracks,  and  (8)  laying  of  second  and  third 
tracks. 

Sequences  Also  for  Smaller  Operations 
Not  only  has  the  work  as  a  whole  been 
carried  out  in  regular  sequence,  but  the  in- 
dividual operations  have  themselves  been 
subdivided  into  sequences.  For  instance, 
in  the  construction  of  the  trestle  the  pile 
driver  went  first,  backing  away  to  the  north 
as  the  driving  progressed,  and  the  con- 
struction track  was  torn  up  at  the  same 
time.  One  gang  sawed  off  the  piles  and 
capped  them,  another  placed  the  stringers 
in  position,  another  group  of  men  followed 
with  a  pneumatic  drill  to  make  the  bolt 
holes,  another  man  followed  dropping  the 
bolts  in  place,  and  still  others  set  the  nuts. 
In  this  way  132  piles  were  driven  in  one 
ten-hour  day,  and  with  a  decking  crew  of 
fourteen  men  an  average  of  300  ft.  of  deck 
per  day  was  placed.  It  was,  in  fact,  neces- 
sary that  the  trestle  crews  do  the  work 
blocked  out  for  them  each  day,  because 
there  was  no  room  to  store  materials,  and 
the  day  crews  had  each  day  to  dispose  of 
the  materials  brought  in  and  spotted  the 
night  before  by  the  work  train.  So  re- 
stricted was  the  storage  space  and  the  op- 
portunity to  haul  material  by  rail  that  con- 
siderable hauling  from  one  part  of  the  job 
to  another  was  done  by  teams. 

The  material  excavated  for  the  retaining 
wall  foundations  was  thrown  under  the  con- 
struction track,  which  was  jacked  up  as 
the  work  proceeded.  The  concreting  was 
done  from  the  special  train  with  collapsible 
tower  and  dragline  cableway  described  in 
the  Engineering  Record  of  June  21,  1913, 
page  701,  and  Nov.  15,  1913,  page  544. 

Cheap  Cribbing 

A  decided  saving  over  the  use  of  tie 
cribbing  to  hold  the  fills  under  the  trestle 
from  the  low-level  tracks  was  accomplished 
by  the  use  of  planks  braced  against  the 
trestle.  The  trestle  was  itself  tied  to  the 
retaining  wall  by  wires  which  connected  to 
hooks  set  in  the  wall  and  passed  around 
the  tops  of  the  nearest  piles.  The  3  x  12 
planks  were  laid  on  edge  one  against  the 
other  against  one  of  the  center  rows  of 
piles  on  the  far  side  from  the  wall  and 
simply  braced  against  other  parts  of  the 
trestle  clear  of  the  fill,  so  that  when  it 
came  time  to  remove  them  the  props  could 
be  knocked  out  and  the  planks  readily  re- 
moved. The  same  planks  will  be  used  as 
bracing  for  the  second  trestle. 

Another  instance  of  the  policy  of  putting 
timber  to  the  maximum  use  is  seen  in  one 
of  the  photographs,  in  the  stringers  carry- 
ing the  tracks  over  the  streets.  These  are 
8  X  16  sticks  unframed  and  skewed  enough 
to  lap. 

Special  Problems  at  Stations 

At  the  stations,  of  which  there  are  eight 
on  the  work,  there  was  not  room  enough 
to  avoid  tie  cribbing,  for  the  reason  that 
the  northbound  track  had  to  be  swung  east 
to  make  room  for  a  10-ft.  island  platform. 
The  cribbing  used  here  was  not  of  the  ordi- 
nary solid  type,  but  was  laid  box-shaped 
and   tied  back   to   hooks   in   the   retaining 
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HIGH-LEVEL  SOUTHBOUND  STATION   IS  CARRIED  ON  SAME  COLUMN  AS  ROOF 
OF  LOW-LEVEL  STATION 


SHARP   DESCENT   IS   TEMPORARILY   REQUIRED)  FROM  EACH  TRESTLE  TO  YARD 
NORTH  OF  HOWARD   STREET 


wall.  The  two  forms  of  bracing  are  shown 
in  the  accompanying  sketch. 

Before  traffic  could  be  shifted  from  the 
low  to  the  high  level  it  was  necessary  to 
provide  station  platforms  at  the  high  level. 
Outside  platforms  were  built.  On  the  east 
side  an  alley  runs  along  the  right-of-way 
for  2  miles,  and  at  the  stations  it  was  ne- 
cessary to  span  this  alley  with  the  platform 
supports,  giving  a  clearance  of  12  ft.  On 
the  west  side  the  platforms  are  carried  on 
long  cross-beams  spanning  from  the  trestle 
to  columns  in  the  middle  of  the  low-level 
island  platform.  When  the  second  trestle 
is  built  the  support  of  the  west  ends  of 
the  cross-beams  will  be  transferred  from 
the  columns  to  the  trestle.  This  platform 
is  on  the  site  of  the  permanent  island 
platform  of  the  ultimate  arrangement. 

One  of  the  photographs  shows  clearly  the 
construction  at  one  of  the  stations.  On 
the  right  is  the  east  platform  carried  on 
the  retaining  wall  and  high  columns  beyond 
the  alley.  On  the  left  is  the  southbound 
platform  carried  on  cross-beams  spanning 
the  low-level  northbound  main,  the  roof  of 
the  low-level  island  platform  appearing  in 
the  picture. 

It  will  be  noted  that  there  is  a  gauntlet 
past  each  platform.  This  is  necessitated 
by  the  fact  that  the  elevated  passenger  cars 
are  narrower  than  the  freight  cars,  so  that 
the  former  have  to  use  the  near  tracks  to 
come  close  enough  to  the  platforms,  while 
the  latter  have  to  use  the  far  tracks  to 
clear  the  platforms. 

Another  detail  that  had  to  be  taken  care 
of  was  the  trolley  wires.  The  trolley  poles 
between  the  trestle  and  the  low-level  tracks 


adjacent  were  made  high  enough  to  support 
trolleys  for  either  level.  Ultimately  it  is 
expected  to  operate  this  line  by  third  rail, 
and  ducts  for  the  cable  lines  have  been 
built  into  the  coping  of  the  east  retaining 
wall. 

The  line  occupies  Glenwood  Avenue  for 
six    blocks,    and    here    it    was    possible    to 
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TWO    METHODS    FOR    HOLDING    FILL    AWAY    FROM 
LOW-LEVEL    TRACKS 

throw  the  temporary  low-level  main  tracks 
over  into  the  east  roadway,  thereby  clear- 
ing all  of  the  masonry.  This  necessitated 
bridges  on  sharp  skews  at  the  curves  at 
each  end  to  carry  the  high-level  trestle  over 
these  low-level  tracks,  and  it  has  also  neces- 
sitated humping  the  trestle  above  the  final 


profile  in  order  to  secure  the  necessary 
clearance  at  the  crossings.  Run-around 
trestles  were  built  from  the  low-level  tres- 
tle. One  of  the  photographs  shows  one  of 
the  crossings  in  the  back  ground,  with  the 
high-level  trestle  humped  up,  and  the  low- 
level  run-around  trestle  in  course  of  con- 
struction. 

Quick  Shift  at  Howard  Street 

At  Howard  Street,  the  most  northerly 
station  on  the  work,  a  special  problem  had 
to  be  met.  Here  one  or  two  cars  are  cut 
from  northbound  trains  and  either  put  on 
southbound  trains  or  switched  into  a  yard 
just  north  of  the  station.  Vice  versa,  cars 
are  brought  from  this  yard  and  attached 
to  southbound  trains.  This  yard  is,  of 
course,  on  the  low  level,  and  when  the  shift 
was  made  from  the  low-level  to  the  high- 
level  tracks  it  was  necessary  to  make  the 
entire  shift  of  switches  and  crossovers  in 
one  day,  between  morning  and  evening 
rush  hours.  The  entire  change  was  accom- 
plished in  five  hours.  The  switches  and 
yards  are  shown  at  the  bottom  of  the  steep 
incline  in  the  background  of  one  of  the 
photographs. 

The  retaining  walls  on  this  work  are  of 
the  so-called  semi-reinforced  and  cellular 
type  used  by  this  company.  The  bridges 
are  of  reinforced  concrete  throughout,  with 
the  exception  of  one  or  two  where  the  sharp 
skews  and  long  spans  necessitated  steel 
fascia  girders.  In  these  cases  the  girders 
will  be  incased  in  concrete.  The  intermedi- 
ate supports  are  arched  bents  on  rectangu- 
lar columns.  They  are  of  standardized 
shapes  and  are  cast  in  steel  forms.     The 
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slabs  are  cast  in  place  by  constructing 
falsework  in  the  struts  to  support  the 
forms. 

As  previously  pointed  out,  the  absence 
of  storage  space  and  the  impossibility  of 
hauling  materials  in  during  the  day  neces- 
sitated the  careful  development  of  a  sys- 
tem for  getting  the  materials  to  the  job. 
The  company  has  a  large  yard  at  Galewood, 
and  each  afternoon  a  train  of  materials  to 
be  used  next  day  is  made  up  and  hauled  to 
Chicago,  arriving  there  in  the  early  even- 
ing. After  midnight  the  cars  are  hauled 
to  the  work  and  spotted  to  be  unloaded  the 
next  day.  At  the  same  time  the  empty  cars 
are  removed,  so  that  there  is  little  or  no 
switching  on  the  main  tracks  during  the 
day.  As  an  extra  precaution  double  cross- 
overs connect  the  main  tracks  every  %  mile 
or  so,  so  that  if  it  becomes  necessary  a 
short  section  of  either  track  can  be  cut  out 
of  service. 

The  entire  improvement  is  being  done 
by  company  forces,  which  have  numbered 
as  high  as  1200.  The  work  was  started  two 
years  ago,  but  was  suspended  shortly  after- 
ward for  a  period  of  iiine  months.  It  is 
being  carried  out  under  the  direction  of 
the  engineering  department  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway,  of  which 
C.  F.  Loweth  is  chief  engineer,  A.  G.  Holt, 
assistant  chief  engineer,  and  H.  C.  Loth- 
holz,  engineer  of  design.  C.  H.  Buford, 
assistant  engineer,  is  in  immediate  charge, 
with  F.  C.  Loweth  and  J.  E.  Weston  as  as- 
sistant engineers. 


Urges  Education  of  Public  to 
Need  of  Health  Laws 

Many   Sanitary    Statutes    Poorly    Drawn,    Un- 
necessarily   Severe    and    Inconsistent    As 
Between  Various  Communities  and  States 

THAT  a  health  department  should  edu- 
cate its  public  to  a  law  before  attempt- 
ing to  introduce  it  and  that  the  nonobserv- 
ance  of  sanitary  laws  is  due  in  a  large 
measure  to  their  defects  were  contentions 
made  by  Paul  Hansen,  chief  engineer  of 
the  Illinois  State  Board  of  Health,  in  the 
discussion  following  George  A.  Johnson's 
paper  on  the  typhoid  toll,  presented  (ab- 
stracted in  the  Engineering  Record  of  June 
17,  page  803)  at  the  American  Waterworks 
Association  convention,  held  in  New  York 
City  recently.  These  notes  are  taken  from 
Mr.  Hansen's  discussion. 

FuLL-TiME  Health   Officer  Needed 

Most  sanitarians  have  a  very  clear  idea 
of  how  an  effective  local  health  department 
should  be  organized,  paid  and  conducted, 
but  they  also  realize  that  it  is  out  of  the 
question  to  secure  the  right  kind  of  a  health 
organization  at  once.  It  has  been  the  uni- 
versal experience  in  health  activities  that 
the  only  manner  in  which  results  can  be 
obtained  is  to  concentrate  on  one  thing  at 
a  time.  The  all-important  step  to  take  at 
the  present  time  is  to  secure  the  employ- 
ment of  the  full-time  health  officer.  He 
will,  of  course,  not  entirely  solve  the  prob- 
lem of  health  administration,  but  he  will 
carry  it  a  long  way  in  the  right  direction. 
Once  he  is  recognized  as  a  necessary  insti- 
tution those  interested  in  the  promotion  of 
health  can  work  for  the  elaboration  of  the 
health  department's  organization. 

The  nonobservance  of  sanitary  laws  is 
due  in  a  large  measure  to  the  fact  that 
many  of  them  are  poorly  drawn,  unneces- 
sarily severe,  inconsistent  as  between  vari- 
ous communities  and  states,  and  often  far 


in  advance  of  what  the  public  will  stand  for. 
Attention  should  be  given  to  the  modifica- 
tion of  sanitary  laws  so  that  there  may  be 
greater  uniformity  of  practice.  In  connec- 
tion with  certain  state  sanitary  laws  re- 
lating to  the  activities  of  engineering  bu- 
reaus a  tendency  exists  to  make  such  laws 
altogether  too  lengthy,  too  drastic  and  to 
include  in  them  too  much  of  the  unessen- 
tial.   Too  much  stress  cannot  be  laid  upon 

the  necessity  of  drawing  up  sanitary  legis-. of    lengthening    the 

lation  with  great  care,  so  that  it  will  be 
practically  enforcible  and  will  not  exceed 
what  will  have  the  backing  of  public  opin- 
ion. In  other  words,  the  health  department 
should  educate  its  public  to  the  need  of  the 
law  before  attempting  to  introduce  it. 

Work  Tangibly  Guaranteed 


Exception  is  taken  to  the  proposition  of 
Mr.  Johnson  that  state  boards  of  health 
should  not  be  given  power  to  review  plans 
for  the  installation  of  water  supplies,  water 
purification  plants,  sewerage  systems  and 
sewage  treatment  works,  but  should  be  re- 
quired to  approve  any  scheme  for  water 
purification,  and,  presumably,  waterworks, 
sewerage  systems  and  treatment  works  that 
is  tangibly  guaranteed.  In  the  first  place, 
engineers  who  design  works  of  this  charac- 
ter are  not  in  the  habit  of  guaranteeing 
that  their  designs  will  work  properly,  nor 
are  clients  in  the  habit  of  demanding  such 
guarantees.  In  fact,  it  would  be  in  general 
considered  unprofessional. 

It  would  seem,  then,  that  the  guarantee 
must  be  made  on  the  part  of  the  contractor. 
This  would  be  unfair  when  the  contractor 
is  bidding  upon  an  engineer's  detailed  plans, 
and  in  most  classes  of  sanitary  engineering 
work  it  is  necessary  for  the  engineer  to 
prepare  his  plans  in  detail.  An  occasional 
exception  to  this  is  current  practice  in 
connection  with  the  installation  of  water- 
purification  works. 

Contractors'  Guarantees 

Engineers  frequently  draw  their  specifi- 
cations so  that  the  filter  contractors  can 
bid  on  their  own  plans  and  specifications 
for  a  part  or  the  whole  of  the  work;  but 
as  this  is  not  universal  practice,  and  as 
water-purification  works  represent  only  one 
class  of  engineering  works  that  must  be 
reviewed  by  the  state  boards  of  health,  Mr. 
Johnson's  proposal  would  not  be  practicable. 

Furthermore,  allowing  that  it  would  be 
possible  in  every  case  to  secure  tangible 
guarantees,  every  engineer  knows  that  such 
guarantees  are  often  not  worth  the  paper 
they  are  written  on.  In  no  field  has  this 
been  more  evident  than  in  the  water-purifi- 
cation field,  for,  as  is  well  known,  a  poorly- 
designed,  crudely-constructed  filter  plant 
can  be  made  to  furnish  pure  water  during 
trial  tests  under  skillful  manipulation, 
though  similar  results  cannot  be  expected 
under  ordinary  operating  conditions. 

A  proper  check  on  possible  mischief  on 
the  part  of  the  state  boards  of  health  which 
do  not  have  competent  engineering  advice 
is  to  have  the  law  so  framed  that  any 
municipality,  corporation  or  institution 
which  has  occasion  to  submit  plans  to  it, 
and  which  may  not  regard  the  requirements 
of  the  board  as  correct  or  just,  may  demand 
a  reference  of  the  matter  to  a  commission 
of  expert  sanitary  engineers,  to  be  ap- 
pointed and  employed  jointly  by  the  state 
board  of  health  and  the  party  taking  ex- 
ception to  the  board's  orders.  Such  a  plan 
has  been  adopted  in  the  State  of  Ohio,  and 
has  worked  well  to  the  extent  of  its  ap- 
plicability. 


Recommends  Extra  Right-of- 
Way  at  Sharp  Curves 

H.  E.  Bilger  Declares  That  Public  Travel  oi\ 

Highway  Will  Be  Benefited  Out  of  All 

Proportion  to  Additional  Expense 

THE  IMPORTANCE  of  a  clear  view  on 
sharp  turns  in  the  alignment  of  a  high- 
way at  cross-roads  and  railroad  crossings, 
i)f  lengthening  the  curve  radius  and  of 
ample  passing  room  and  practically  level 
approaches  at  railroad  crossings  was  em- 
phasized by  H.  E.  Bilger,  road  engineer  of 
the  Illinois  State  Highway  Department,  in 
a  paper  presented  at  the  Conference  in 
Highway  Engineering  at  Kansas  State  Ag- 
ricultural College,  held  at  Manhattan,  Kan., 
March  4. 


Old  Alignment  Not  Adequate  for  Pres- 
ent Traffic  Conditions 

The  alignment  that,  15  years  ago,  satis- 
factorily met  the  requirements  of  a  maxi- 
mum speed  of  8  or  10  miles  per  hour  can- 
not suffice,  with  any  reasonable  degree  of 
safety,  for  the  present  traffic  conditions 
that  impose  a  speed  of  from  20  to  40  miles 
per  hour  upon  the  highway.  The  present 
conditions  are  such  as  make  imperative 
that,  in  all  highway  improvements,  this 
matter  be  given  serious  consideration,  and 
in  view  of  the  increasing  density  of  the 
high-speed  traffic  it  becomes  advisable  that 
due  attention  be  paid  to  probable  future 
traffic  developments. 

Without  in  any  way  interfering  with  the 
economics  of  highway  location,  there  can  be 
effected,  even  in  the  details  of  the  work,  a 
marked  improvement  in  the  general  com- 
fort and  safety  of  the  traveling  public.  For 
example,  at  all  abrupt  angles  in  the  right- 
of-way,  and  particularly  those  approaching 
90  deg.,  an  improvement  can  be  brought 
about  by  simply  procuring  the  necessary 
additional  right-of-way  to  permit  moving 
the  inner  fence  corner  a  distance  of  some 
75  ft.  or  more.  By  so  doing  the  radius  of 
the  curve  can  be  considerably  lengthened 
and  a  much  better  view  provided,  to  the  end 
that  public  travel  is  benefited  out  of  all 
proportion  to  the  cost  of  the  little  triangle 
of  land.  In  order  that  this  additional  right- 
of-way  at  the  corner  may  be  utilized  to  the 
utmost,  it  is  necessary  that  all  vegetation 
be  kept  down  and  that  the  signboards,  if 
any,  be  transferred  elsewhere. 

Additional  Land  at  Cross-Roads 

At  all  cross-roads  additional  land  should 
be  provided  by  moving  the  fences  back  to 
include  within  the  limits  of  the  right-of- 
way  the  four  triangles  at  the  comers.  This 
greatly  enhances  the  view  in  all  directions 
by  bringing  the  control  of  the  corners 
within  the  authority  of  the  road  officials, 
thereby  arresting  the  growth  of  vegetation 
that  obstructs  the  view  of  highway  travel. 

In  the  vicinity  of  railroad  crossings  the 
improvement  of  the  highway  should  be  such 
as  to  provide  an  unobstructed  view  along 
the  track  for  at  least  1000  ft.  each  way. 
This  view  should  be  enjoyed  along  a  length 
of  the  highway  extending  for  at  least  300 
ft.  on  each  side  of  the  crossing.  At  the 
crossings  it  is  particularly  important  that 
sufficient  accommodations  be  provided  to 
permit  two  vehicles  to  pass  with  entire  com- 
fort and  safety,  requiring  never  less  than 
18  ft.,  and  the  highway  for  some  50  ft.  or 
more  on  each  side  should  be  practically  level, 
or  should  at  least  have  a  very  easy  grade, 
say  not  steeper  than  about  2  per  cent. 
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Test  Concrete  Cured  Under 
Freezing  Conditions 

Time   for   Removal   of   Forms   in  Philadelphia 

Electric  Power  House  Determined  by  Tests 

of  Specimens  Poured  on  the  Work 

POURING  of  the  floor  slabs  between  steel 
beams  in  the  Philadelphia  Electric 
Power  House,  described  in  the  Engineering 
Record  of  Feb.  19,  page  340,  had  to  be  con- 
tinued during  the  cold  winter  weather. 
While  no  concrete  was  poured  during  freez- 
ing weather,  the  temperature  was  frequent- 
ly much  below  freezing  for  a  long  period 
after  pouring.  In  fact  there  were  times 
when  the  water  froze  in  icicles  below  the 
slabs  on  the  day  after  pouring. 

Although  the  materials  were  all  heated 
before  pouring  Csteam  coils  being  used  for 
the  sand  and  gravel),  so  that  the  concrete 
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COMPRESSION  TESTS  OF  CONCRETE  SHOW  EFFECTS 
OF  FREEZING  TEMPERATURES 

probably  had  some  time  to  set  before  reach- 
ing the  freezing  temperature,  it  was  de- 
sired to  make  certain  that  the  strength  was 
sufficient  before  removing  the  forms.  For 
this  purpose  a  schedule  was  prepared  for  the 
various  parts  of  the  work,  with  greater  time 
requirements  as  the  length  of  span  in- 
creased. This  schedule  was  made  by  count- 
ing only  the  hours  that  the  concrete  had 
cured  above  a  temperature  of  32  deg. 

Test  Cubes  Poured  on  Work 

In  addition  6-in.  test  cubes  were  poured 
from  the  concrete  going  into  the  floor  and 
exposed  to  the  same  temperature  conditions 
as  the  slab  they  represented.  These  cubes 
were  tested  in  the  laboratory,  and  if  the 
strength  exceeded  800  to  1000  lb.  per  square 
inch  the  forms  could  be  removed,  provided 
there  was  not  too  much  evidence  of  frost  in 
the  structure,  and  provided  the  floor  was 
not  loaded  with  material  or  by  shores  from 
above. 

The  accompanying  diagram  shows  the  re- 
sults of  tests  of  both  laboratory  and  field 
specimens.  For  the  latter  the  results  are 
plotted  in  terms  of  number  of  hours  above 
32  deg.,  the  actual  age  being  noted  only  in 
a  few  special  cases.  For  example,  one  cube 
14  days  old,  but  with  only  60  hr.  above 
32  deg.,  failed  at  250  lb.  per  square  inch,  and 
one  cube  20  days  old,  almost  half  of  that 


time  at  a  temperature  below  freezing,  failed 
at  a  unit  load  less  than  600  lb.  In  general 
the  results  plotted  on  this  basis  of  time 
above  32  deg.  fall  within  the  approximate 
curves  drawn  on  the  diagram  for  limits 
found  by  testing  the  standard  laboratory 
cylinders  kept  at  a  temperature  of  70  deg. 
In  comparing  results,  however,  it  should  be 
noted  that  cubes  should  give  higher  results 
than  the  standard  cylinders.  Furthermore 
the  cubes  cast  on  the  work  had  the  advan- 
tage of  the  beneficial  effect  of  the  heating 
of  the  materials  and  of  machine  mixing. 

Tests  of  Large  Aggregate 

The  comparison  between  the  strength  of 
1 :2 :4  concrete  made  of  pebbles  and  similar 
concrete  made  of  crushed  stone  shows  no 
consistent  advantage  either  way,  although 
the  cylinders  made  with  pebbles  gave  slight- 
ly better  results.     This  was  probably  due  to 


the  fact  that  these  pebbles  were  almost  pure 
quartz,  with  some  of  granular  quartz  for- 
mation and  some  of  dense  sandstone. 

The  test  results  for  the  specimens  cast 
on  the  work  in  which  5  per  cent  of  hydrated 
lime  had  been  used  are  seen  to  be  variable, 
no  noticeable  effects  on  strength  being  ob- 
tained. It  was  thought  that  a  careful  bed- 
ding of  the  ends  of  the  test  cylinders  in  the 
testing  machine  might  produce  better  re- 
sults, but,  as  the  plotted  points  show,  there 
seems  to  be  no  definite  advantage. 

It  may  be  inferred  from  these  test  results 
that  a  satisfactory  and  reliable  method  of 
estimating  the  strength  of  concrete  cured 
under  freezing  conditions  is  to  consider  the 
age  to  be  the  same  as  the  number  of  hours 
of  temperature  above  32  deg.,  or  preferably 
above  35  deg.  Fahr.  Thus,  knowing  the  ap- 
proximate strength,  it  is  possible  to  deter- 
mine when  it  is  safe  to  remove  the  forms. 


What  Is  the  Relation  Between  Yield  Point  and 
Proportional  Limit  for  Steel? 

Discussion  Before  A.  S.  T.  M.  Considers  Definitions  and  Indicates 
Sources   of   Variation — Wide   Disagreement    Regarding    Terms 


FACTORS  affecting  the  relation  between 
yield  point  and  proportional  limit  in 
various  grades  of  steel  were  discussed  by 
several  members  of  the  American  Society 
for  Testing  Materials  at  the  recent  meet- 
ing in  Atlantic  City,  June  27  to  30.  In 
addition  to  the  preprinted  discussions, 
three  written  communications  were  pre- 
sented. The  effects  of  composition  and  heat 
treatment  on  the  relation  in  question,  and 
the  relative  value  and  meaning  of  elastic 
limit  and  yield  point,  are  vital  points  in 
the  discussion.  Whether  yield  point  or 
elastic  limit  should  be  used  by  the  design- 
ing engineer  and  whether  commercial  test- 
ing methods  accurately  determine  the  de- 
sired quantities  were  also  considered.  Of 
the  discussions  abstracted  herewith  those 
of  J.  E.  Howard  and  of  H.  F.  Moore  and 
F.  B.  Seely  were  printed  in  advance  of  the 
meeting. 

Discussion  by  H.  F.  Moore  and 
F.  B.  Seely 

The  views  of  H.  F.  Moore,  assistant  pro- 
fessor of  mechanics.  University  of  Illinois, 
and  F.  B.  Seely  are  best  given  by  the  fol- 
lowing quotation  from  their  printed  discus- 
sion: 

"An  examination  of  test  data  from  va- 
rious sources,  actual  experience  with  ap- 
paratus for  measuring  deformation  and  a 
study  of  the  literature  of  the  subject  have 
led  the  writers  to  believe  that  no  absolute 
limit  of  elasticity  has  been  determined  for 
any  actual  material,  and  that  for  materials 
used  in  engineering  practice  Hooke's  law 
is  an  approximation — an  extremely  close 
approximation  for  structural  materials,  but 
still  an  approximation  rather  than  a  rigidly 
exact  statement  of  facts.  Any  limit  of 
elasticity,  however  determined,  is  regarded 
as  a  practical  criterion  for  static  elastic 
strength,  rather  than  as  the  limit  of  abso- 
lutely elastic  action  for  the  material.  For 
purposes  of  definition  for  testing  engineers 
such  a  limit  should  be  fixed  at  a  stress  for 
which  some  very  small,  but  definite,  devia- 
tion from  elastic  action  is  detected. 

"The  stress  at  which  a  very  small  but 
definite  permanent  set  can  be  detected  is 
probably    the    most    nearly    logical    'elastic 


limit,'  but  the  process  of  determining  such 
a  limit  is  very  slow,  and  this  limit  has 
never  been  recommended  as  suitable  for 
commercial  testing.  The  yield  point  is  at 
present  the  commonest  limit  used  in  prac- 
tice. The  proportion  limit  (of  stress  to 
deformation)  promises  to  be  the  most  gen- 
erally useful  of  all  the  proposed  limits  of 
elastic  strength,  if  some  method  of  deter- 
mination of  the  proportional  limit  can  be 
recognized  as  standard — a  method  which 
shall  yield  consistent  results,  and  which 
shall  not  be  too  complicated  nor  too  slow 
for  use  in  commercial  testing  laboratories. 

"Recently  the  writers  have  begun  a 
series  of  tests  to  determine  by  various 
methods  the  variation  of  the  value  deter- 
mined for  the  proportional  limit,  and  also 
the  variation  in  value  determined  which  is 
caused  by  unevenness  of  gripping  of  test 
specimens.     .     .     . 

"Evenness  of  stress  distribution  is 
probably  never  completely  attained  even 
with  threaded-end  specimens  and  spherical- 
seated  holders.  With  such  a  gripping  de- 
vice very  carefully  adjusted,  appreciable 
variation  was  observed  in  the  stresses 
along  three  gage  lines.  Lack  of  alignment 
of  upper  and  lower  gripping  devices  is  only 
one  of  the  possible  causes  of  unevenness  of 
stress  distribution.  Another  important 
cause  lies  in  the  transmission  of  the  stress 
from  the  gripping  device  to  the  specimen, 
unevenness  in  bearing  of  threads  in  a 
threaded-end  specimen,  unevenness  of  hold 
of  wedge  grips,  etc. 

"Values  of  the  proportional  limit  deter- 
mined from  a  single  gage  line  may  be  far 
from  representative  for  the  material.  The 
values  of  the  proportional  limit  for  test 
specimens  with  threaded  ends  and  spher- 
ical-seated holders  do  not  differ  greatly 
from  the  values  found  with  wedge  grips 
in  good  alignment.  This  would  indicate 
that  considerable  variation  in  evenness 
of  gripping  may  take  place  without  greatly 
affecting  the  value  of  the  proportional  limit 
determined." 

J.  E.  Howard,  engineer-physicist.  Inter- 
state Commerce  Commission,  Washington, 
D.  C,  whose  discussion,  like  the  preceding 
ones,  was  printed  in  advance,  pointed  out 
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that  the  modulus  of  elasticity  is  the  funda- 
mental feature  on  which  it  is  convenient 
to  judge  of  the  elastic  limit  of  steel.  With 
a  constant  value  for  this  modulus,  any  de- 
parture of  the  stress-strain  curve  from  a 
straight  line  signifies  the  introduction  of 
a  permanent  set  and  establishes  the  value 
of  the  elastic  limit.  The  behavior  of  steel 
is  generally  such  that  the  elastic  limits  and 
proportional  limits  coincide;  nevertheless, 
it  would  not  be  inconsistent  with  the  mean- 
ing which  might  attach  to  the  latter  ex- 
pression were  the  extensions  or  compres- 
sions of  the  metal  to  include  both  elastic 
strains  and  progressive  permanent  sets.  A 
restricted  meaning  should  properly  be 
placed  on  the  term  "proportional  limit"  to 
exclude  permanent  sets,  without  which  it 
presents  no  barrier  against  the  presence 
of  permanent  sets  of  any  degree  of  mag- 
nitude. 

The   Term    "Yield   Point"   Held   to   Be 
Vague  and  Uncertain 

The  influence  of  time,  in  respect  to  rapid- 
ity of  loading,  he  continued,  has  no  prac- 
tical effect  on  the  (display  of  elastic  ex- 
tensions. The  strains  which  are  displayed 
by  the  steel  correspond  to  the  stresses, 
however  rapid  the  applications  or  alterna- 
tions of  loads  may  be.  This  has  been 
shown  in  the  case  of  repeated  alternate 
stresses,  and  there  is  no  reason  for  doubt- 
ing the  same  to  be  true  for  direct  loads 
of  tension  or  compression.  The  conditions 
attending  ordinary  testing,  however,  are 
such  that  very  rapid  extensions  are  difficult 
to  follow.  This  limitation  pertains  to  the 
testing  apparatus  rather  than  to  the  be- 
havior of  the  metal. 

The  term  "yield  point"  does  not  appear 
to  have  any  fixed  meaning,  and  in  his  opin- 
ion there  seems  to  be  no  feature  in  the  be- 
havior of  steel  which  calls  for  the  use  of 
this  term,  or  to  which  it  could  properly 
apply.  The  term  is  essentially  vague  and 
uncertain,  and  well  calculated  to  create  con- 
fusion. It  is  an  approximation  to  the  elas- 
tic limit,  but  having  been  given  a  name  it 
purports  to  have  a  definite  meaning.  The 
most  that  can  be  said  about  it  is  that  a 
structural  member  loaded  up  to  its  yield 
point  will  suffer  a  certain  amount  of  per- 
manent strain. 

He  did  not  discuss  the  relation  between 
yield  point  and  proportional  limit  because, 
he  stated,  one  of  these  terms  is  vague  and 
without  definite  meaning,  while  the  other 
is  held  to  be  synonymous  with  the  expres- 
sion "elastic  limit,"  which  he  regards  as 
preferable. 

Discussion  by  R.  P.  Devries,  Assistant 
Physicist,  Bureav  of  Standards 

R.  P.  Devries,  assistant  physicist,  U.  S. 
Bureau  of  Standards,  Washington,  D.  C, 
directed  his  discussion  to  a  consideration 
of  Mr.  Howard's 'views.     He  said,  in  part: 

"The  statement  by  J.  E.  Howard,  in  con- 
sidering the  effect  of  speed  of  testing,  that 
the  strains  which  are  displayed  by  the  steel 
correspond  to  the  stresses,  however  rapid 
the  application  or  alternation  of  loads  may 
be,  is  important,  if  true.  Reversal  tests 
have  been  made  [to  which  references  were 
given]  giving  the  conclusion  that  resist- 
ance in  metals  varies  more  or  less  in  pro- 
portion to  the  rapidity  of  the  reversals; 
other  tests  give  opposite  conclusions,  and 
others  in  which  no  relation  was  found  if 
the  alternations  do  not  exceed  2000  per  min- 
ute. Mr.  Howard's  published  tests  do  not 
seem  to  have  reached  this  speed,  and  it  is 


evident  that  the  strains  must  lag  because 
of  hysteresis. 

"It  would  be  better  not  to  define  yield 
point  at  all  if  the  following  statement  by 
Mr.  Howard  is  correct:  'The  most  that  can 
be  said  about  it  is  that  a  structural  mem- 
ber loaded  up  to  its  yield  point  will  suffer 
a  certain  amount  of  permanent  strain.' 
However,  when  yield  point  as  defined  by 
Committee  El  is  considered,  engineers  do 
not  view  this  matter  in  the  same  way.  If 
certain  structural  steel  should  show  no 
yield  point,  it  would  be  of  more  than  the- 
oretical interest  to  the  structural  engineer. 
At  the  proportional  or  elastic  limit,  steel 
no  longer  follows  the  straight-line  law  but 
extends  according  to  another  more  com- 
plex law.  Important  changes  are  recog- 
nized, including  distinct  slipping  of  the 
crystal  grains,  and  the  yield  point  may 
mark  the  ending  of  some  state  of  flow. 
The  yield  point  is  not  more  artificial  than 
the  critical  points  in  the  slow  cooling  of 
steel." 


Theoretical  Discussion  by  G. 
Olshausen 


R. 


G.  R.  Olshausen,  engineer  physicist  of 
the  U.  S.  Bureau  of  Standards,  discussed 
the  matter  from  the  theoretical  point  of 
view.  The  question,  he  said,  whether  there 
is  any  difference  in  the  magnitude  of  the 
elastic  limit  and  the  proportional  limit,  and 
under  what  conditions  this  difference  oc- 
curs, may  be  treated  by  assuming  the  total 
deformation  as  composed  of  two  parts — 
elastic  strain  and  nonelastic  or  permanent 
strain.     Thus 

Li   =  Z/p  -|-  Lg 

in  which  L  is  the  total  deformation,  Le  is 
the  elastic  elongation  and  L,  is  the  perma- 
nent set.  The  existence  of  either  or  both 
of  the  defined  limits  depends  on  the  man- 
ner in  which  these  deformations  vary  with 
the  stress  S.  From  the  definition  of  the 
elastic  limit,  L,  must  equal  zero,  and  from 
the  definition  of  the  proportional  limit  L 
must  equal  kS  below  these  limits  respect- 
ively. (Nine  different  cases  are  dis- 
tinguished in  a  table  not  reproduced  here.) 
It  is  improbable  that  the  case  for  the 
proportional  limit  greater  than  the  elastic 
limit  ever  occurs,  and  the  most  important 
case  is  where  the  two  limits  are  equal, 
which  is  the  only  case  where  both  limits 
exist.  Both  terms,  however,  should  be  re- 
tained in  order  to  indicate  in  what  man- 
ner the  determination  was  made. 

H.  S.  Morse  Would  Abandon  Term 
"Elastic  Limit" 

Major  H.  S.  Morse,  of  the  Watertown 
Arsenal,  believed  that  the  printed  discus- 
sion was  far  from  settling  the  serious  con- 
fusion of  ideas  among  engineers  and  man- 
ufacturers. He  submitted  the  following 
definite  suggestions:  (1)  That  the  term 
"elastic  limit"  be  as  far  as  possible  aban- 
doned as  having  lost  its  definite  meaning 
through  abuse,  and  that  the  term  "propor- 
tional limit"  be  habitually  substituted 
therefor;  (2)  that  the  proportional  limit 
should  be  required  as  a  portion  of  the  ac- 
ceptance test  for  all  materials  which  are 
to  be  used  in  parts  designed  with  low 
or  moderate  factors  of  safety,  and  (3)  that 
the  proportional  limit  be  habitually  deter- 
mined by  plotting  a  sufficient  number  of 
points  and  drawing  a  graph,  the  propor- 
tional limit  being  located  where  Hooke's 
law  line  intersects  a  second  straight  line 
drawn  to  the  curve  which  represents  the 
yield  point  of  the  metal. 


Harrowing  Highly  Important 
in  Gravel  Roads 

H.  E.  Bilger,  of  Illinois  State  Highway  Com- 
mission, Describes  Construction  of  Gravel 
Roads  by  Feather-Edge  Method 

IN  CONSTRUCTING  gravel  roads,  either 
in  one  or  two  courses,  the  importance  of 
thorough  harrowing  can  scarcely  be  over- 
estimated, for  to  secure  the  best  results  it 
is  essential  that  the  voids  in  the  gravel  be 
reduced  to  a  minimum.  This  point  was 
strongly  emphasized  and  other  suggestions 
for  gravel  road  construction  by  the  feather- 
edge  method  were  given  by  H.  E.  Bilger, 
road  engineer  of  the  Illinois  State  High- 
way Department,  in  a  paper  presented  some 
time  ago  at  the  Conference  in  Highway  En- 
gineering, at  the  Kansas  State  Agricultural 
College,  Manhattan,  Kan. 

Roadbed  Preparation 

Before  any  gravel  is  hauled  onto  the 
road  its  cross-section  should  be  brought  to 
the  requirements  of  the  plans  and  the  en- 
tire width  of  the  graded  roadway  should  be 
thoroughly  rolled  until  it  is  practically  of 
a  uniform  density  at  all  places.  The  por- 
tion that  is  to  form  the  subgrade  for  the 
gravel  should  be  dry,  compact,  almost  per- 
fectly smooth  and  should  have  such  cross 
slope  as  may  be  necessary  to  shed  readily 
any  surface  water  that  might  fall  thereon. 
The  rolling  should  be  done  preferably  with 
a  three-wheel  self-propelling  roller  weigh- 
ing from  300  to  400  lb.  per  inch  of  width 
.of  tread  on  one  rear  wheel.  If  such  a  roller 
is  not  readily  available,  a  tractor  of  similar 
design  and  having  approximately  the  same 
weight  will  usually  answer  the  purpose. 

The  purpose  of  the  rolling  is  quite  as 
much  to  detect  the  location  of  soft  and 
yielding  spots  as  it  is  to  consolidate  the 
roadbed  generally.  When  these  spots  are 
detected  additional  material  should  be  added 
until  the  yielding  ceases. 

Placing  the  Gravel 

The  work  of  placing  the  gravel  might 
begin  at  either  end  of  the  road,  but  it 
should  be  carried  on  continuously  to  the 
other  end. 

During  the  process  of  construction,  and 
before  any  particular  section  of  the  road 
is  completed,  the  gravel  might  be  subjected 
to  the  traffic  of  the  vehicles  used  in  fur- 
ther construction.  Should  such  traffic  rut 
or  displace  the  gravel,  it  should  be  reshaped 
and  rerolled  before  further  work  is  done. 

When  the  bonding  material  in  the  gravel 
is  not  entirely  satisfactory  with  respect  to 
both  quality  and  quantity,  it  is  usually  ad- 
visable that  two-course  construction  be 
adopted. 

It  is  important  that  some  positive  and 
accurate  method  of  determining  the  volume 
of  gravel  delivered  upon  the  roadbed  be 
used.  Upon  completion  of  the  roadbed 
temporary  side  forms  having  a  width  equal 
to  the  depth  of  the  loose  gravel  should  be 
set  on  it,  true  to  line  and  grade.  These 
should  be  held  in  place  by  stakes  at  such 
intervals  as  will  prevent  lateral  deflection 
greater  than  about  3  in.  from  the  true 
alignment.  Whether  the  gravel  is  to  be 
hauled  by  wagons,  motor  trucks,  industrial 
railways  or  other  vehicles,  it  might  be 
dumped  directly  upon  the  subgrade.  After 
a  sufficient  quantity  has  been  placed  for 
the  lower  half  of  the  road,  it  should  be  dis- 
tributed to  a  uniform  depth  by  the  use  of 
a  blade-grader,  drag  scraper  or  otherwise. 
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While  this  course  is  being  spread,  all  the 
larger  stones  should  be  raked  or  otherwise 
placed  directly  in  contact  with  the  sub- 
grade. 

Such  an  amount  of  bonding  clay  as  may 
be  necessary  in  order  that  the  gravel  will 
comply  with  the  specifications  should  be 
placed  on  the  lower  course  gravel,  and,  after 
it  has  been  spread,  should  be  thoroughly 
harrowed  several  times  over  until  the  cores 
formed  by  dumping  have  been  entirely  loos- 
ened up  to  a  density  equal  to  that  in  the 
other  portions.  The  importance  of  this 
thorough  harrowing  can  scarcely  be  over- 
estimated, for  in  order  to  secure  the  best 
results  it  is  essential  that  the  voids  in  the 
gravel  be  reduced  to  a  minimum,  which 
means  that  a  maximum  density  of  material 
must  be  obtained.  This  density  is  closely 
approached  by  harrowing  until  the  pebbles 
of  the  several  sizes  become  so  placed  as  to 
occupy  the  spaces  between  those  of  a  large 
size.  The  cost  of  the  harrowing,  as  com- 
pared with  the  results  obtained,  is  prac- 
tically negligible,  and  if  necessary  it  would 
actually  be  more  advisable  to  do  away  with 
the  rolling  and  retain  the  harrowing  than 
vice  versa. 

Harrow  Should  Be  of  Stiff-Tooth  Type 

The  harrow  should  be  of  the  stiff-tooth 
type,  and  should  have  metal  teeth  at  least 
an  inch  in  diameter  extending  about  6  in. 
below  the  frame.  The  spacing  of  the  teeth 
should  be  such  as  will  admit  of  the  free 
passage  of  the  stones  between  them,  and 
yet  so  displace  the  gravel  as  to  produce  the 
density  desired.  The  design  of  the  harrow 
should  provide  a  weight  of  from  8  to  12 
lb.  upon  each  tooth. 

After  the  second  course  of  gravel  has 
been  placed  it  should  be  spread  until  its 
upper  surface  comes  flush  with  the  top  of 
the  side  forms  and  its  cross-section  con- 
forms to  that  shovni  on  the  plans  for  loose 
gravel.  The  forms  should  then  be  removed 
and  the  gravel  allowed  to  take  its  natural 
position.  Upon  the  second  course  there 
should  be  distributed  the  necessary  quan- 
tity of  bonding  clay  in  the  same  manner  as 
in  the  case  of  the  first  course. 

Should  the  gravel,  with  its  natural  or 
artificial  mixture  of  bonding  clay  for  the 
upper  4  in.  of  road,  be  of  such  a  character 
that  it  will  not  insure  a  satisfactory  wear- 
ing surface  with  a  dense  body  and  uniform 
texture,  an  inch  coating  of  bonding  gravel 
should  be  applied  uniformly  over  the  en- 
tire surface.  This  should  be  raked  and 
rolled  in  until  all  the  interstices  are  filled 
and  the  surface  is  smooth,  of  a  uniform  tex- 
ture and  free  from  waves. 

One-Course  Construction 

When  the  conditions  and  materials  are 
reasonably  suitable,  there  can  be  built  with 
one-course  construction  a  gravel  road  that 
will  in  all  respects  prove  as  satisfactory  as 
one  built  by  the  two-course  process. 

If  the  gravel  contains  naturally  a  suffi- 
cient quantity  of  satisfactory  bonding  ma- 
terial, one-course  construction  will  gener- 
ally prove  the  more  economical. 

When  so  employed  the  gravel  may  be 
dumped  upon  the  roadbed  and  spread  with 
a  blade  grader,  drag  scraper,  hand  rakes 
or  otherwise  until  the  material  at  the  edges 
comes  flush  with  the  temporary  forms.  The 
forms  should  then  be  removed  and  the 
gravel  thoroughly  harrowed  several  times 
over  until  the  cores  formed  by  dumping  the 
gravel  have  been  entirely  loosened  up  and 
the  upper  4  in.  has  a  uniform  density. 


Sewage-Testing  Station 
Report  Limits  Processes 

Cleveland   Report  States   That  Grit   Drops   at 

30    to    60    Feet    Per    Minute    and    That 

Roughing  Filters  Will  Not  Work 

IN  THE  report  of  the  sewage-testing  sta- 
tion in  Cleveland  definite  answers  are 
given  to  proper  grit-chamber  velocities, 
sedimentation-detention  periods,  washing 
methods  for  roughing  filter,  "greenhouse" 
sludge  treatment,  and  disinfection.  Most  of 
the  work  was  completed  two  years  ago,  but 
the  report  has  just  been  made  public.  Its 
recommendations  bearing  on  the  solution  of 
the  sewage-treatment  problem  were  com- 
mented on  in  the  Engineering  Record  of 
May  13,  page  631. 

With  but  few  exceptions  the  Cleveland 
sewers  are  of  the  combined  type.  Experi- 
ments were  carried  out  on  the  easterly  in- 
terceptor receiving  50  per  cent  of  the 
100,000,000  gal.  received  during  dry 
weather.  This  sewage  is  mainly  of  domes- 
tic origin,  containing  an  average  of  250 
parts  per  million  of  solid  matter  in  suspen- 
sion. The  long  travel  resulted  in  a  stale 
sewage.  The  following  conclusions  are 
stated : 

It  is  possible  to  secure  the  grit  in  a  con- 
dition which  is  inoffensive,  nonputrescible 
and  readily  adapted  for  use  as  a  filling  ma- 
terial. Such  a  grit  contains  on  the  aver- 
age not  more  than  15  per  cent  of  volatile 
matter  and  has  a  specific  gravity  of  1.6. 
With  an  average  detention  period  of  50 
sec,  during  dry-weather  flows  there  is  de- 
posited approximately  0.6  cu.  yd.  of  grit 
per  1,000,000  gal.  of  flow,  and  during  storm 
flows  approximately  0.7  cu.  yd.  per  1,000,000 
gal.  of  flow.  Velocities  ranging  from  30 
to  60  ft.  per  minute  produce  a  grit  of  the 
proper  character. 

A  mechanically  operated  screen  was 
tested  with  wire  fabric  of  50,  80  and  120 
nominal  meshes  per  linear  inch.  With  all 
three  sizes  the  loss  of  head  through  the 
screen,  the  flow  per  unit  area  of  screening 
surface,  the  clogging  difficulties  and  the 
percentage  removal  of  suspended  matter 
were  approximately  constant.  This  indi- 
cates that  the  50-mesh  is  as  fine  as  it  is 
desirable  to  use. 

Based  upon  the  suspended-matter  deter- 
mination, the  average  removal  by  the  me- 
chanically operated  screen  was  20  per  cent; 
and  based  upon  the  amount  of  screenings 
produced,  this  removal  was  25  per  cent. 
The  latter  figure  is  undoubtedly  a  more 
exact  measure  of  the  work  actually  accom- 
plished by  the  screen.  The  screen  removed 
the  larger  particles  of  solid  matter  which 
ordinarily,  by  reason  of  floating  material 
or  sludge  banks,  form  objectionable  condi- 
tions at  submerged  outlets. 

Screenings  a  Nuisance 

From  the  standpoint  of  operation  the 
most  serious  phase  of  the  screening  prob- 
lem is  the  disposition  of  the  screenings. 
About  650  lb.  of  dry  material  were  produced 
per  1,000,000  gal.  of  sewage  treated;  and 
while  the  screenings  drained  quickly,  they 
soon  became  offensive.  At  treatment  sites 
located  near  residential  districts  there 
would  have  to  be  provided,  in  a  screening 
plant,  some  means  whereby  the  screenings 
could  be  disposed  of  without  creating  a 
nuisance. 

The  results  obtained  with  the  plain  sedi- 
mentation tanks  during  the  winter  months 
were  fairly  good,  but  with  the  advent  of 


warm  weather  it  became  impossible  to  se- 
cure satisfactory  results.  Active  ebullition 
started  after  only  a  small  amount  of  sludge 
had  accumulated,  and  this  greatly  decreased 
the  removal  efficiency  of  the  tanks.  During 
the  warmer  part  of  the  year  it  would  be 
necessary  to  desludge  the  tanks  every  ten 
days  or  two  weeks.  On  account  of  the 
nuisances  in  treating  undigested  sludge 
this  process  would  be  objectionable  in  resi- 
dential districts. 

In  the  operation  of  the  septic  tanks  re- 
sults similar  to  those  obtained  with  the 
plain  sedimentation  tanks  were  secured. 
The  characteristic  tank  scum  never  became 
permanently  established,  and  the  tanks  de- 
creased in  efl;iciency  as  the  age  of  the  run 
increased. 

The  vertical-flow,  or  Dortmund,  tank  was 
operated  for  only  a  portion  of  two  months. 
In  view  of  the  production  of  odors  and  the 
foul  character  of  the  effluent,  this  short 
period  of  operation  was  sufficient  to  elimi- 
nate from  further  consideration  tanks  of 
this  type. 

Imhoff  Tanks  Worked 

The  most  consistent  results  were  obtained 
from  the  operation  of  the  Imhoff  tanks.  An 
average  suspended-matter  removal  of  50 
per  cent  was  secured.  Dissolved  oxygen 
was  present  at  those  times  when  it  was 
present  in  the  crude  sewage.  The  iron  re- 
moval was  low  on  account  of  the  flocculent 
condition  in  which  it  was  present  in  the 
sewage,  and  this  undoubtedly  decreased  the 
removal  efficiency  of  these  tanks.  In  gen- 
eral it  may  be  said  that  a  detention  period 
of  30  min.  accomplished  a  removal  of  sus- 
pended matter  from  40  to  45  per  cent,  as 
compared  with  a  50-per  cent  removal  ef- 
fected by  a  detention  period  as  long  as  2 
hours  and  15  minutes. 

The  roughing  filters,  when  operated  at 
rates  ranging  from  30  to  60  gal.  per  acre 
per  24  hours,  removed  from  25  to  40  per 
cent  of  the  suspended  matter  in  the  applied 
sewage.  The  action  of  these  filters  was 
simply  mechanical,  there  being  no  increase 
in  the  dissolved  oxygen  content,  due  to 
treatment.  The  difficulties  encountered  in 
their  operation  were  sufficient  to  eliminate 
this  process,  either  as  a  method  in  itself  or 
in  combination  with  other  processes.  Chief 
among  the  operation  difficulties  were  the 
satisfactory  treatment  of  the  wash  water 
and  the  disposal  of  the  sludge  deposited 
upon  the  surface  of  the  filters. 

The  sludge  investigations  were  made  with 
digested  sludge  which  was  black,  homo- 
geneous, full  of  minute  gas  bubbles,  and 
non-offensive.  Only  a  slight  tarrj'  odor 
could  be  detected  when  drying  beds  were 
flooded  with  this  sludge,  and  then  this  odor 
was  restricted  to  the  immediate  vicinity  of 
the  beds. 

A  large  number  of  analyses  were  made, 
special  attention  being  given  to  the  possi- 
ble fertilizing  constituents  of  the  sludge. 
The  average  moisture  content  was  about  87 
per  cent.  Computed  on  a  dry  basis  the 
volatile  matter  was  35  to  38  per  cent ;  nitro- 
gen, about  1.5  per  cent;  ether  soluble  mat- 
ter, 6  to  14  per  cent;  phosphates,  as  P,0„ 
between  1  and  1.5  per  cent;  and  potash,  0.3 
per  cent.  In  comparison  with  garbage  tank- 
age produced  at  the  municipal  garbage  re- 
duction plant,  for  which  there  is  a  ready 
market,  the  sewage  sludge  contains  about 
one-half  as  much  nitrogen  and  one-third  as 
much  phosphates.  The  ether  soluble 
matter  is  mostly  composed  of  light  hydro- 
carbon oils,  the  presence  of  which  might  be 
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detrimental  in  a  fertilizer.  If  extracted  it 
would  be  of  too  poor  quality  for  use  in  the 
manufacture  of  soaps;  but  it  is  not  possi- 
ble to  say  that  no  market  could  be  found  for 
this  byproduct  which  would  pay  for  the  cost 
of  its  extraction. 

Drying  sludge  on  open  sand  beds  gave 
results  which  depended  upon  the  weather. 
During  the  summer  months  it  was  found 
possible  to  reduce  the  moisture  content  of 
the  sludge  to  a  spadable  condition  in  seven 
days.  These  results  were  obtained  under 
favorable  conditions  of  temperature  and 
dry  weather.  On  the  other  hand,  sludge  ap- 
plied to  the  open  beds  in  October  was  not  in 
a  condition  for  removal  until  late  in  the 
following  spring.  It  will  probably  be  pos- 
sible to  operate  beds  of  this  type  so  that 
1  sq.  ft.  of  surface  will  dry  0.4  cu.  yd.  of 
sludge  per  year.  The  foregoing  statement 
applies  when  the  original  sludge  has  a 
moisture  content  of  approximately  87  per 
cent  and  the  removed  product  70  per  cent. 

Dry  Sludge  Under  Cover 

In  order  to  obtain  in  sludge  drying  an  in- 
dependence from  weathor  conditions  a  cov- 
ered sludge  bed  was  built,  modeled  after 
standard  greenhouse  construction.  This 
type  of  bed  can  be  operated  throughout  the 
entire  year,  provided  a  heating  system  is 
installed  to  prevent  freezing  during  the 
winter  months.  During  the  summer  months 
the  period  of  drying  is  approximately  the 
same  as,  or  possibly  a  little  longer  than, 
with  the  open  beds.  Eliminating  the  three 
winter  months  of  operation,  it  is  possible  to 
operate  beds  of  this  type  so  that  1  sq.  ft.  of 
surface  will  dry  0.8  cu.  yd.  of  sludge  per 
year. 

Two  types  of  filter  presses  were  tested, 
one  being  operated  by  a  high  air  pressure 
from  without  the  filter  cloth  and  the  other 
by  a  vacuum  acting  on  the  inside  of  the 
filter  cloth.  The  high-pressure  press  af- 
forded a  clean  and  nonoffensive  method  for 
reducing  the  moisture  content  of  sludge. 
Reductions  as  low  as  60  per  cent  were  ob- 
tained with  pressures  between  30  and  35  lb. 
per  square  inch.  During  the  drying  period 
it  was  at  times  found  a  little  better  to  in- 
crease the  pressure  to  50  lb.  per  square  inch. 
This  high-pressure  press  was  of  a  size  used 
in  actual  practice. 

In  order  to  remove  the  danger  of  pollu- 
tion from  disease  germs  at  the  bathing 
beaches  along  the  lake  front,  a  disinfectant 
must  be  applied  to  the  treated  sewage  ef- 
fluents. The  tests  indicate  that  from  5  to 
7  parts  per  million  of  available  chlorine  will 
effect  a  bacterial  removal  of  from  85  to  90 
per  cent. 

The  work  was  carried  out  under  the  direc- 
tion of  R.  Winthrop  Pratt,  consulting  sani- 
tary engineer,  reporting  to  Robert  Hoffman, 
Commissioner  of  Public  Service.  Harry  B. 
Hommon,  chemist,  had  direct  charge  of  the 
testing  station. 


Heavy  Wire  Rope  Tested  at 
Bureau  of  Standards 

New  Sockets  and  Grip  Pieces  Have  Been  De- 
signed  to   Develop   the    Full   Capacity   of 
Emery  Testing  Machine  at  Washington 

WIRE  ROPES  of  unusual  size,  for  use 
at  the  Panama  Canal,  were  submitted 
to  the  U.  S.  Bureau  of  Standards  for  test- 
ing, and  the  results  for  six  specimens  re- 
cently tested  show  ultimate  strength  values 
varying  from  184,000  to  215,000  lb.  per  sq. 
in.  of  net  area  for  2-in.  and  2%-in.  plow- 
steel  hoisting  rope  respectively.  The  total 
ultimate  loads  varied  from  293,000  lb.  for 
2-in.  rope  to  937,000  lb.  for  3y4-in.  rope. 
The  details  of  the  results  of  these  tests  and 
the  composition  of  the  specimens  are  given 
in  Tables  1  and  2. 

There  is  also  presented  herewith  a  de- 
tailed description  of  the  new  cable  holders, 
or  sockets,  designed  to  develop  the  full  ca- 
pacity (1,200,000  lb.)  of  the  Emery  testing 
machine    at    Washington,     including    the 


WIRES  BROOMED  AND  WASHED  BEi''ORE  SPELTER  IS 
CAST    AROUND    THEM 

at  the  left  of  the  side  elevation  of  the  socket 
bowl  is  a  convenience  for  centering  the  rope, 
and  is  provided  with  suitable  bushings  for 
specimens  of  various  sizes. 

Placing  Specimen  in  Machine 

For  placing  a  specimen  in  the  machine  the 
procedure  is  as  follows:  The  socket  bowls, 
attached  to  the  rope  ends  by  heavy  zinc  cast- 
ings filling  their  conical  bowls,  are  laid 
longitudinally  between  the  machine  heads, 
their  rectangular  flanges  resting  on  two  ad- 
justable trestles.  A  strut  inserted  below  the 
rope  counteracts  the  turning  moment  of  the 


APPEARANCE  OF  12-FT.  PLOW-STBail^WIRE  ROPE  AFTER  TEST 


methods  used  in  preparing  the  specimens. 
Ordinarily,  rope-testing  is  carried  on  at  the 
Pittsburgh  branch  of  the  bureau,  but  steel 
cable  of  greater  strength  than  600,000  lb.  ex- 
ceeds the  capacity  of  the  machine  in  that 
laboratory.  It  was  therefore  thought  advis- 
able to  provide  the  large  Emerj'  machine  at 
Washington  with  cable  holders  for  a  wide 
range  of  heavier  testing.  John  A.  Roeb- 
ling's  Sons  Company  supplied  these  holders 
in  accordance  with  the  design  furnished  by 
the  bureau. 

Details  op  Socket 

This  holder  or  "socket"  differs  from  those 
in  commercial  use  chiefly  by  its  greater  size. 
A  nut  is  threaded  to  fit  the  end  of  the  grip 
piece,  and  occupies  the  space  usually  taken 
in  the  jaws  by  the  serrated  portion  of  the 
grips.  The  holder  was  designed  to  carry  a 
load  up  to  the  full  capacity  of  the  machine 
(about  1,200,000  lb.  in  tension),  and  every 
part  of  the  holder,  with  the  probable  excep- 
tion of  the  bowl  proper,  will  be  stressed 
nearly  up  to  the  proportional  limit  by  such 
a  load. 

The  small  projecting  cone  frustum  shown 


bowl  and  some  125  lb.  of  spelter  in  each. 
The  grip  pieces,  with  end  nuts  attached,  are 
inserted  in  the  grips.  The  stirrups  are 
fitted  astride  the  semicircular  saddles  of  the 
grip  pieces  and  their  thi'eaded  ends  passed 
through  the  corner  holes  of  the  sockets  and 
secured  by  nuts.  The  initial  load  is  then 
applied  and  the  strut  removed. 

Fastening  Cables  in  Sockets 

The  process  of  fastening  cables  of  large 
size  in  the  sockets  offers  some  diflUcul- 
ties,  and  the  following  practice  has  been 
adopted : 

The  cable  is  wrapped  with  fine  wire  at 
the  ends  and  also  at  points  about  15  in.  from 


Table  2 — Results  of  Chemical  Analysis  or 
Wire  Ropes 

Composition,  per  cent 


Rope 

Ultimate 
strength, 

Car- 

Sul- 

Phos- 

Man- 

Sili- 

No. 

lb. 

bon 

phur 

phorus 

ganese 

con 

1 

866,000 

0.5S 

0.032 

0.033 

0.41 

o.ise 

3 

550,000 

0.68 

0.030 

0.016 

0.58 

0.130 

4 

937,000 

0.82 

0.025 

0.019 

0.23 

0.169 

5 

304,000 

0.90 

0.034 

0.024 

0.48 

0.172 

6 

694,000 

0.77 

0.036 

0.027 

0.46 

0.15Z 

Chemical  analysis  for  No.  2  was  not  made. 
Qualitative  tests  for  vanadium  and  nickel  on  No.  4 
gave  negative  results. 


Rope 
No. 


Diam- 

eter- 
in. 

3y* 


2% 


3U 


2% 


Table  1 — Summary  op  Physical  Tests  on  Wire  Ropes  at  National  Bureau  of  Standards 


Wires  in 
Number  of    large  strands 
strands     r- 


Materlal 
Plow  steel . . 


Plow  steel . .  6 

Not  stated..  6 

Monitor  plow 

steel 6 

Plow  steel . .  6 

Plow  steel . .  6 


Large  Small  No. 

'  25 

6 

6 

19 


19 

6 

'42 

6 

6 

7 

19 

19 

6 


Diam- 
eter, in. 
0.1540 
0.1695 
0.1285 
0.1285 
0.0520 
0.1890 
0.0760 
0.1160 
0.1360 
0.0995 
0.1285 
0.1360 
0.1850 
0.0760 


Wires  in 
small  strands 

A  

Diam- 

No.      eter,  in. 

9  0.0550 

10  0.0935 


0.0860 
0.0820 
0.0670 


Total 
area  of 
wires, 
sq.  in. 

4.61 

1.55 

3.36 


4.63 


1.65 
3.23 


First 
crack 
heard 
at,  lb. 

735.000 

280,000 

540,000 

720,000 


255,000 
645,000 


Ultimate 

strength. 
Ultimate       lb.  per 
strength,     sq.  in.  of 

lb.  net  area  Character  of  failure 

866,000  187,900  Two  strands  broke  in  the  middle 

293,000  189,000  One  strand  broke  in  the  middle 

550,000  163,400  One  strand  broke  in  the  middle 

937,000  202,400  One  strand  failed  near  one  end 


304,000 
694,000 


184,200 
214,900 


One  strand  failed  near,  but  not  in,  the  socket 
One  strand  failed  about  1  ft.  from  each  end 
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the  ends.  The  socket  bowls  are  then  slipped 
on  and  placed,  temporarily,  well  toward  the 
middle  of  the  specimen.  The  end  windings 
are  now  removed  and  tho  wires  "broomed" 
as  uniformly  as  possible  down  to  the  15-in. 
wrappings,  as  shown  in  one  of  the  photo- 
graphs. The  iron  bar  seen  attached  to  each 
socket  is  a  removable  lug  for  convenience  in 
handling  by  crane.  Each  wire  is  carefully 
scrubbed  with  gasoline.  The  sockets  are 
then  placed  at  their  proper  positions  and 
fixed  there  by  means  of  two  4  x  4-in.  pine 
struts  placed  at  opposite  sides  and  two  tie 
rods  placed  at  diagonally  different  comers 
of  the  flange  plates.  The  proper  bushings 
are  driven  in  when  necessary  and  the  whole 
system  up-ended.  A  platform  is  built  up 
to  a  convenient  working  level  and  the  wash- 
ing process  continued  by  spraying  the 
"broom"  with  50-per  cent  hydrochloric  acid. 
The  acid  runs  out  past  the  bushing  and  is 
followed  by  a  spray  of  rinsing  water. 

The  spaces  between  strands  and  bowl  are 
now  carefully  packed  and  sealed  with  fire- 
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K-  -I7i  -^  [^ ^^^, ^ 

Socket  Bowl 


o 


GRIP  Piece 


SOCKET  BOWL  AND  GRIP  PIECE  DETAILS 

clay  and  the  whole  reinforced  with  burlap. 
The  crucible  of  molten  spelter  is  next 
hoisted.  On  account  of  the  moisture  remain- 
ing in  the  socket,  the  stream  is  poured  small 
at  first  and  is  gradually  increased  in  volume 
until  the  wires  have  been  incased  to  a  length 
roughly  equal  to  five  times  the  diameter  of 
the  whole  cable.  It  is  usually  feasible  to 
make  the  castings  at  both  ends  on  the  same 
day,  though,  of  course,  sufficient  time  must 
be  allowed  the  first  casting  for  hardening 
before  the  ends  are  reversed.  No  trouble 
has  been  experienced  with  any  slippage  or 
failure  at  or  in  the  sockets. 

The  oxyacetylene  flame  is  now  being  used 
to  cut  wire-rope  specimens  to  a  standard  test 
length  of  81/2  ft.,  leaving  about  41/2  ft.  ex- 
posed between  the  holders.  After  the  con- 
clusion of  tests  the  failed  cable  is  cut  away 
at  the  sockets  by  the  same  means  and  the 
spelter  plugs  forced  out  in  a  1,000,000-lb. 
Riehle  hydraulic  compression  machine.  One 
of  the  photographs  shows  a  12-ft.  specimen 
after  test. 

Water  Supplies  in  West  Virginia 
Are  Being  Improved 

During  the  last  four  months  the  division 
of  sanitary  engineering  of  the  department 
of  health  of  West  Virginia  has  built  one 
new  sewage-disposal  plant  and  placed  three 
new  water  supplies  under  construction. 
Nine  water  supplies  have  installed  liquid- 
chlorine  apparatus.  Five  more  supplies 
soon  to  be  developed  will  use  the  chlorine 
treatment. 


Special  Details  Are  Used  in  Design  of  Steel 
Elevated  Structures  in  Brooklyn 

Beveled  Sole  Plates  on  All  Stringers  Decrease  Bending  at  the  Seats  on  Cross- 
Girders— Field    Riveting    Reduced    in    Detailing    Curved-Bracket    Connections 


SEVERAL  unusual  and  effective  details 
have  been  developed  in  the  design  of 
the  new  steel  elevated  structures  in  Brook- 
lyn now  under  construction  as  the  part  of 
the  dual  contracts  being  built  by  the  New 
York  Municipal  Railway  Corporation  to  be 
operated  by  the  Brooklyn  Rapid  Transit 
Company.  Section  1  of  the  Jamaica  line, 
which  is  temporarily  a  two-track  structure, 
with  provision  for  a  future  third  track,  is 
now  nearly  completed,  and  the  details  for 
section  2,  here  described,  represent  the 
practice  which  has  been  followed  from  the 
beginning  of  the  new  construction,  with  a 
few  minor  modifications  which  have  devel- 
oped during  the  progress  of  the  work; 

Beveled  sole  plates  on  the  longitudinal 
girders  eft'ectively  decrease  the  bending  in- 
duced at  the  seats  on  the  cross-girders. 
These  seats  are  detailed  to  support  the 
total  end  shear  in  case  the  rivets  in  the  end 
connection  angles  should  work  loose  or  drop 
out.  Crimped  lateral  plates  and  wide  gages 
for  the  end-connection  rivets  are  used  to 
minimize  this  danger.  Other  unusual  de- 
tails consist  in  the  use  of  plate  supports  for 
the  ties  over  the  cross-girders  and  in  the 
details  for  field  riveting  of  the  connections 
of  the  curved  brackets. 

The  live  load  specified  for  each  track  of 
the  Brooklyn  elevated  steel  structures  con- 
sists of  a  train  of  60-ton  cars  with  equal 
axle  loads  of  30,000  lb.  spaced  5,  30  and 
5  ft.  apart,  with  10  ft.  between  the  adja- 
cent axles  of  two  cars.  Station  platforms 
and  floors  are  designed  for  a  live  load  of  80 
lb.  per  square  foot.  Impact  is  added  to  the 
stresses  from  the  electric  cars  by  the  fol- 
lowing formula: 

U 

I  = 

2  (L  -f  D) 


in  which  /  is  the  impact  stress,  L  is  the 
maximum  live  load  of  stress  of  the  same 
kind  as  the  dead-load  stress,  and  D  is  the 
dead-load  stress.  If  the  live-load  stress  is 
of  the  opposite  kind,  the  impact  is  taken  as 
one-half  of  the  live-load  stress,  D  in  the 
formula  being  assumed  equal  to  zero.  A 
lateral  force  of  450  lb.  per  linear  foot  of 
one  track  is  specified,  assumed  to  act  at  the 
top  of  the  stringers.  Traction  force  is 
specified  as  10  per  cent  of  the  weight  of  a 
500-ft.  train  assumed  distributed  over  1000 
ft.  of  length  if  the  track  is  on  a  tangent. 
The  allowable  unit  stresses  conform 
closely  to  the  American  Railway  Engineer- 
ing   Association     standard     specifications. 


STRUTS  FROM  FLANGES  OF  LONGITUDINAL  GIRDERS 
STAY    TOPS    OF    COLUMNS 


CABLES  SUPPORTED  BELOW  GIRDER  FLANGES — NEW 
SLING  DETAIL  SEEN  AT  END  OF  CROSS-GIRDER 

with  16,000  lb.  per  square  inch  as  the  base 
unit  stress. 

End   Details   of   Longitudinal   Girders 

To  avoid  the  difficulties  with  loose  rivets 
frequently  experienced  at  the  connections 
between  the  longitudinal  girders  and  the 
cross-girders,  seats  are  shop-riveted  to  the 
cross-girders  to  support  both  the  fixed  and 
the  expansion  ends.  These  seats  are  strong 
enough  to  carry  the  total  loads  from  the 
stringers  in  case  the  rivets  in  the  main  con- 
nection to  the  web  plates  should  become 
loose  and  have  to  be  replaced  by  bolts.  The 
main  connection  to  the  web  is  also  sufficient 
to  carry  the  loads,  so  that  double  strength 
is  provided.  Before  these  connection  rivets 
in  the  fixed  ends  are  driven,  the  stringers 
are  fastened  down  to  the  seats.  In  addi- 
tion, the  main  connection  is  made  by  wide 
gages  in  the  5-in.  legs  of  the  connection 
angles,  to  give  more  elastic  play  and  de- 
crease the  tendency  to  loosen  these  rivets. 

An  unusual  and  effective  detail  is  the 
beveled  sole  plates  on  all  stringers,  designed 
to  decrease  the  bending  at  the  cross-girders 
by  confining  the  stringer  load  to  1  in.  near- 
est the  web  of  the  cross-girder.  The  ex- 
pansion joints  occur  about  every  200  ft.  At 
these  points  the  bending  moment  is  resisted 
by  the  small  longitudinal  brackets  to  the 
adjacent  fixed  stringer,  as  shown.  The 
counter-sinking  of  the  rivets  connecting 
sole  plates  to  girders  is  now  avoided  at  the 
fixed  ends  by  making  the  plates  7  in.  long 
instead  of  6  in.,  as  used  in  earlier  designs. 

At    the    fixed-end    connection     between 
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stringers  and  cross-girders  the  top  lateral 
plate  is  crimped,  as  noted  on  the  drawing, 
in  order  to  allow  elastic  deformation  and 
prevent  excessive  stress  in  the  rivets  con- 
necting to  the  cross-girders.  This  plate 
connects  the  under  side  of.  the  top  flange 
angle  of  the  stringer  with  the  top  of  the 
flange  cover  plate  of  the  cross-girders,  after 
being  crimped. 

Another  unusual  detail  is  seen  in  the  tie- 
supporting  plates  on  the  cross-girders.  As 
the  ties  are  subject  to  constant  renewal,  it 
was  desired  to  make  the  trackwork  abso- 
lutely independent  of  the  steel  by  providing 
a  continuous  steel  surface  to  support  the 
ties,  which  are  not  dapped,  and  thus  allow 
the  placing  of  the  hook  bolts  at  any  desired 
position.  The  minimum  distance  of  1%  in. 
specified  from  the  top  of  the  stringers  and 
of  the  supporting  plates  for  the  ties  to  the 
top  of  the  cross-girder  is  the  least  possible 
to  accommodate  the  hook  bolts  under  the 
plates. 

The  small  plate  at  the  end  of  the  cross- 
girder,  with  a  shelf  angle  support,  is  the 
latest  detail  devised  for  the  purpose  of 
carrying  the  telephore  cables   which  pass 


THREE-TRACK      STRUCTURE      IN      JAMAICA,      BOR- 
OUGH   OF    QUEENS,    FOR    EXTENSION    OF 
BROOKLYN  ELEVATED  RAILWAY 


along  the  structure.  A  small  S-hook  at- 
tached to  the  plate  carries  wire  slings  which 
support  the  cables. 

Brackets  Field-Riveted  to  Connection 
Angles 

In  order  to  decrease  the  number  of  field 
rivets  to  be  driven  between  the  curved 
brackets  and  the  cross-girders  and  columns, 
which  of  course  are  duplicated  hundreds  of 
times  in  such  a  structure,  the  brackets  are 
not  shop-riveted  with  the  connection  angles, 
but  the  latter  are  shipped  riveted  to  cross- 
girders  and  columns.  In  this  way,  only  one 
row  of  rivets  instead  of  two  in  each  case 
is  driven  in  the  field.  The  brackets  are 
first  connected  to  the  columns,  and  the 
cross-girders  then  erected  by  slipping  the 
angles  on  the  latter  over  the  web  of  the 
brackets.  The  vertical-bracket  connection 
angles  are  faced  with  the  main-column  sec- 
tion, and  thus  take  direct  bearing  from  the 
sole  plate  on  the  cross-girder. 

Owing  to  the  tonnage  on  this  work,  it 
has  been  possible  to  avoid  nearly  all  web- 
plate  splices  in  the  girders,  even  though  the 
lengths  of  plates  exceed  the  usual  limit  fur- 
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nished  by  the  mills.  Where  webs  are  spliced, 
the  splice  is  made  strong  enough  to  develop 
the  bending  resistance  of  the  web  plate,  as 
this  bending  is  counted  in  designing  the 
flange  section  of  all  girders. 

Design  of  Columns 

The  column  design  is  made  flexible  by  the 
use  of  two  channels  and  a  built-up  I-section, 
as  shown.  The  difficulty  with  rolled  I- 
beams  owing  to  nonparallel  flanges,  men- 
tioned in  the  article  in  the  Engineering 
Record  of  July  17,  1915,  page  76,  on  the 
Queens  extension  of  the  New  York  elevated, 
and  the  fact  that  nothing  larger  than  %-in. 
rivets  could  be  used  in  the  flanges  of  these 
15-in.  I-beams,  led  to  the  adoption  of  this 
tj-pe  very  early  in  the  work  on  the  Brooklyn 
lines. 

By  using  stiff  struts  from  the  top  and 
bottom  of  the  longitudinal  girders  to  the 
columns,  as  shown  in  the  plan  view,  it  was 
considered  permissible  to  regard  the  col- 
umns as  being  fixed  at  both  ends  in  com- 
puting the  bending  effects  of  the  tractive 
force,  as  well  as  the  bending  caused  by 
lateral  forces  and  wind  pressure.  The  ex- 
treme fiber  stress  produced  by  the  bending 
from  either  of  the  foregoing  causes  com- 
bined with  the  direct  dead  and  live  load 
stress  was  not  allowed  to  exceed  the  regu- 
lar specified  allowable  extreme  fiber  stress 
for  bending  by  more  than  25  per  cent. 

Traction  trusses  are  provided  in  the 
plane  of  the  top  laterals  opposite  each  ex- 
pansion point.  For  the  two-track  structure 
the  inside  stringers  are  connected  by  the 
temporary  diagonals  and  struts  shown.  In 
the  final  three-track  structure,  double  diag- 
onals between  the  inside  stringers  are  used 
for  one  double  panel,  as  indicated  in  one 
of  the  plans. 

This  work  is  being  done  under  the  super- 
vision of  the  New  York  Municipal  Railway 
Corporation,  of  which  W.  S.  Menden  is  chief 
engineer  and  Francis  P.  Witner  structural 
engineer,  with  Jacobs  &  Davies,  Inc.,  acting 
as  consulting  engineers.  The  designs  are 
subject  to  the  approval  of  the  New  York 
Public  Service  Commission,  of  which  Alfred 
Craven  is  chief  engineer.  The  portion  of 
the  Jamaica  line  already  erected  was  built 
by  Post  &  McCord,  of  New  York  City,  and 
the  steel  was  fabricated  by  the  American 
Bridge  Company. 


Technical    Report    Writing    Re- 
quired at  Stevens  Institute 

A  year  ago  the  faculty  of  Stevens  Insti- 
tute of  Technology  planned  for  the  intro- 
duction of  report  writing  as  a  requirement 
for  graduation,  to  be  given  one  afternoon 
per  week  during  the  second  half  of  the 
senior  year.  The  present  senior  class  is  the 
first  to  complete  this  work.  The  data  for 
these  reports  are  obtained  mostly  by  a 
search  of  the  literature  of  the  subject,  and 
experimental  work  is  neither  required  nor 
encouraged.  The  subject  of  the  report  is 
chosen  by  the  senior  himself  during  his  first 
term,  and  is  submitted  for  approval  to  the 
head  of  the  department  in  which  it  falls. 
The  students  are  prepared  to  take  up  this 
report  writing  by  exercises  which  have  been 
introduced  into  the  junior  year.  The  sub- 
jects of  the  reports  which  have  just  been 
submitted  by  the  seniors  not  only  cover 
branches  of  mechanical,  civil  and  electrical 
engineering,  but  also  chemistry,  physics, 
economics  and  welfare  work  in  industrial  or- 
ganizations. 


Inspectors  on  Gty  Work 
Should  Be  Salaried 

Employment  of  Per  Diem  Men  for  Extra  Work, 

Such  as  Opening  of  Streets,  Not  Conducive 

to  Loyalty  and  Good  Results 

By  M.  Y.  CROWDUS 

Nashville.  Tennessee 

THE  CRY  for  more  streets  and  better 
ones  has  brought  manifold  problems  to 
add  to  the  load  already  carried  by  the  city 
engineer  of  the  average  American  city.  Not 
the  least  of  these  is  the  feature  of  inspec- 
tion. 

In  cities  of  say  200,000  the  city  engineer- 
ing corps  ordinarily  carried  on  the  payroll 
are  swamped  by  the  additional  work  which 
the  letting  of  miles  of  street  contracts  puts 
upon  them.  Their  ordinary  duties,  coupled 
with  a  weekly  or  semi-monthly  estimate  day 
keep  their  every  working  hour  full.  Hence 
the  chances  are  an  extra  corps  will  be  put  in 
the  field  to  keep  up  the  engineering  work  of 
the  new  streets  alone.  Their  salaries  are  not 
provided  for  in  the  yearly  budget,  and  so 
they  are  paid  out  of  the  special  street  funds, 
provisions  of  the  contracts  including  a  lump 
sum  charged  to  each  street.  This  sum  is  to 
cover  "engineering  and  inspection." 

The  work  begins  on  the  new  streets,  ten 
or  fifteen  are  started,  lines  and  grades 
given  for  them,  and  an  inspector  is  ap- 
pointed to  see  that  the  excavation,  embank- 
ments, etc.,  are  true  to  specifications.  Work 
proceeds  until  the  coming  of  bad  fall 
weather,  the  rains,  freezes  and  snows.  Work 
then  goes  on  in  a  desultory  way  on  some 
streets,  others  lie  torn  up,  muddy,  half 
bedded,  rain  washed  all  the  long  winter 
months.  The  contractor  gets  in  a  day  now 
and  then,  and  so  does  the  inspector.  Work 
a  day,  and  loaf  three,  or  six. 

Spring  comes  again,  work  starts  up  where 
it  left  off.  New  lines  and  grades  are  needed 
again,  those  previously  given  being  de- 
stroyed, lost  or  effaced.  The  inspector 
again  sings  his  lay.  And  then  before  it 
seems  possible,  at  the  end  of  the  month,  the 
discovery  is  made  that  the  "engineering  and 
inspection"  fund  is  exhausted  on  Blank 
Street  and  it  not  half  finished!  And  in 
spite  of  the  fact  that  the  extra  field  force 
has  been  "laid  off"  all  winter,  and  the  poor 
inspector  has  existed  somewhat  in  the 
nature  of  Brer  Bar.  What  then  is  the  rem- 
edy? 

Regular  Inspection  Force  Needed 

Any  city  with  financial  strength  to  issue 
bonds  for  the  construction  of  a  half  million 
dollar  street  contract  is,  or  should  be,  finan- 
cially able  to  provide  a  regular  force  of  en- 
gineers and  inspectors  to  build  these  miles 
of  streets.  Having  an  overworked  engi- 
neering corps  is  as  bad  business  policy  as 
trying  to  run  a  million  dollar  factory  on 
half  shift.  Nothing  is  prettier  than  the 
workings  of  a  well  balanced  engineering 
corps,  but  put  a  double  load  on  them  and, 
strive  as  they  loyally  will,  their  efficiency  is 
impaired,  their  organization  is  disrupted, 
and  the  work  is  bound  to  suffer. 

The  inspection  staff  should  be  composed 
of  competent,  proved  men,  sufficient  in  num- 
ber to  take  care  of  the  ordinary  year-around 
work  of  the  municipality,  with  enough 
"subs"  to  call  upon  when  needed.  An  in- 
spector worthy  of  the  name  cannot  put  his 
soul  into  his  work  when  he  is  continually 
worried  as  to  whether  he  will  "finish  the 
day"  or  whether  rain  will  stop  him.  A  sal- 
aried position  at  $75  is  more  satisfying  than 


a  per  diem  of  $3.50  or  $4.  For  a  salary  of 
$75  or  $90  men  can  be  secured  who  will  pay 
for  themselves  in  the  saving  to  the  city 
which  their  constant  supervision  over  works 
will  obtain.  And  it  is  right  that  the  tax- 
payer be  assured  of  getting  his  money's 
worth  on  his  street,  without  having  to  pay  an 
additional  cost  for  such  assurance.  Or  if 
provision  is  made  for  engineering  and  in- 
spection to  be  paid  out  of  each  contract,  let 
the  fee  go  into  the  city  treasury  to  help  pay 
for  the  services  of  the  men  who  really  pay 
their  own  salaries  in  the  stability  and  dura- 
bility of  the  work  they  supervise. 

When  a  street  or  sewer  is  completed  and 
paid  for  it  is  too  late  to  discover  that  the 
wearing  surface  is  only  half  the  specified 
thickness,  or  that  the  sewer  is  choked  up  at 
a  point  where  the  grade  was  "accidentally" 
raised  and  the  rate  of  fall  killed. 

When  the  inspector  knows  that,  whether 
he  works  three  days  in  the  week  or  six,  his. 
check  is  ready  for  him  at  the  end  of  the 
month,  you  can  depend  upon  it  that  pride 
will  insure  his  getting  all  that  is  coming  to 
him  in  materials  and  workmanship ;  or  if  he 
is  mercenary  alone,  he  knows  that  he  and  he 
alone  is  responsible  for  his  job;  it  is  up  to 
him,  and  if  the  job  falls  down  he  is  the  goat. 

Make  the  inspector  the  keystone  of  the 
fabric,  give  him  authority,  back  him  up  in 
it,  and  pay  him  his  worth. 


Falsework  Complicates  Setting  of 
Pins  for  Large  Wireless  Tower 

By  p.  E.  MOSS  WHEAT 

Assistant   Engineer,  Bureau  of  Public  Works, 

Manila 

FALSEWORK  already  occupying  the  cen- 
tral area  of  the  location  of  each  tower 
of  the  wireless  station  for  the  United  States 
Navy  at  Canacao,  Philippine  Islands, 
rendered  impossible  direct  sighting  for 
placing  the  center  pins  of  the  cradles.  The 
method  indicated  in  the  sketch  was  there- 
fore devised  for  accurately  locating  these 
cradles,  on  the  position  of  which  depended 
the  connection  where  the  three  legs  came 
together  150  ft.  above. 

A  transit  was  set  at  the  center  of  the 
tower  and  stakes  were  driven  at  A,  B  and 
C.  The  transit  was  moved  to  A  and  sighted 
on  B,  giving  the  center  line  of  the  pin  for 
leg  No.  1.     The  longitudinal  center  line  of 


^ 

p\|\ 

m^ 

'*4f  \ 

1 

1    m 

f      %. 

FALSEWORK   AND   TOWER  DURING   ERECTION 


July  15,  1916 


ENGINEERING     RECORD 


85 


..--eo"- , 


r 


V/ 


/^ 


^ 


\  >.iBg2  /0 


\ 


-1^ 


-T- 


y^ 


Leg 3."^       I  I    Legl^/^ 


'TV 


\ 


\ 


¥ 


^ 


AS  LEGS  OF  FALSEWORK  PREVENTED  DIRECT  ALIGN- 
MENT OF  PINS,  CE^^TERS  WERE  FOUND  BY 
MEASUREMENT    ON    LARGE    TRIANGLE 

the  cradle  lay  midway  between  A  and  B, 
or  150  ft.  from  A.  This  distance  was  meas- 
ured and  transferred  to  the  concrete  ped- 
estal at  either  end  of  the  foundation.  The 
cradle  for  leg  No.  1  was  then  hoisted  and 
set  so  that  the  center  line  of  the  pinhole 
coincided  with  the  line  AB  and  the  trans- 
verse center  line  passed  through  the  two 
points  set  on  the  foundation.  Elevation  was 
determined  by  direct  leveling  from  bench 
marks  to  the  top  of  the  cribbing.  The  other 
three  pins  were  set  in  the  same  manner. 

The  total  height  of  the  towers  is  600  ft. 
They  were  designed  by  the  Bureau  of  Yards 
and  Docks  of  the  United  States  Navy,  and 
the  steel  work  was  fabricated  in  the  United 
States,  arriving  at  Manila  on  October  29 
last. 


Production  of  Manganese  Ore  Largest 
Since  1901 

The  production  of  manganese  ore  in  the 
United  States  in  1915  was  9651  long  tons, 
the  largest  since  1901,  and  more  than  three 
times  the  production  in  1914,  which  was 
2635  tons,  according  to  figures  compiled  by 
the  U.  S.  Geological  Survey.  The  imports 
of  the  ore  for  1915  were  313,985  tons,  as 
compared  to  283,294  tons  for  1914.  Of  this, 
268,786  tons  came  from  Brazil — more  than 
twice  the  quantity  received  from  that  coun- 
try in  any  preceding  year.  The  imports 
from  India  were  36,450  tons,  about  one- 
fourth  the  average  of  the  preceding  10 
years.  No  ore  was  received  from  Russia. 
The  quantity  of  ferromanganese  marketed 
in  1915  was  144,260  tons  and  the  imports 
were  55,263  tons.  The  available  supply,  or 
199,523  tons,  was  greater  than  that  for 
1914,  but  15  per  cent  less  than  the  average 
for  the  preceding  two  years.  The  price  of 
ferromanganese  rose  to  $115  a  ton  in  De- 
cember, but  it  is  reported  that  during  April, 
1916,  much  higher  prices  were  offered — ■ 
$175  a  ton  for  future  delivery  and  $400  a 
ton  for  immediate  delivery.  The  production 
of  spiegeleisen  in  1915  was  114,556  tons, 
which,  with  the  200  tons  imported,  repre- 
sents an  increase  of  45  per  cent  over  the 
available  supply  for  the  preceding  year.  If 
the  increase  in  the  production  of  steel  is 
considered  it  becomes  apparent  that  less 
manganese  is  now  used  in  the  manufacture 
of  steel  than  formerly,  a  conclusion  that 
may  indicate  either  that  the  final  product 
contains  less  manganese  or  that  ferroman- 
ganese is  used  more  efficiently. 


City  Engineer  Defines  Quality 
of  Lumber  to  Use 

Chicago  Bureau  of  Engineering  Prints  Instruc- 
tions  and  Bid  Prices   for   Use  of  Its 
Designing  and  Construction 
Engineers 

INSTRUCTIONS  as  to  the  kind  and  grade 
of  lumber  to  use  on  different  work  in 
Chicago  have  recently  been  issued  by  the 
Bureau  of  Engineering  for  the  guidance 
of  all  designing  and  construction  engineers 
on  the  staff  of  John  Ericson,  city  engineer. 
The  following  notes  are  abstracted  from 
this  4  X  6-in.  pamphlet  of  33  pages. 

Under  the  new  rules  of  the  Southern  Pine 
Association  the  terms  longleaf,  shortleaf 
and  loblolly  pine  have  been  discontinued 
and  the  terms  dense  and  sound  substituted. 
Following  these  terms  the  City  of  Chicago 
contracts  for  three  grades  of  yellow  pine 
lumber,  viz.,  dense  merchantable,  dense  No. 
1  common  and  sound  No.  1  common. 

This  latter  class  is  to  be  used  for  all  kinds 
of  construction  work,  including  concrete 
forms,  temporary  sheds,  trench-bracing, 
shoring,  driven  sheeting  and  other  work, 
either  temporary  or  permanent,  where  max- 
imum strength  and  durability  under  severe 
conditions  are  not  required. 

Dense  yellow  pine  No.  1  common  grade 
is  to  be  ordered  only  where  strength  and 
durability  are  required.  It  may  be  used 
for  posts,  sills,  caps  and  stringers,  bridges 
and  trestles,  crib  and  harbor  work,  drums 
and  bracing  in  deep  excavations  or  in 
treacherous  soil,  concreting  towers  and  der^ 
ricks.  The  same  grade  is  to  be  ordered 
only  after  careful  consideration  of  the  ad- 
vantages to  be  gained  by  its  use,  as  com- 
pared to  the  extra  cost  of  sound  yellow  pine 
No.  1  common  grade. 

Dense  yellow  pine  merchantable  grade, 
which  is  the  same  as  dense  yellow  pine  No. 
1  common,  except  for  requirements  as  to 
the  amount  of  heart,  is  to  be  ordered  only 
where  the  timber  is  to  be  exposed  to  the 
weather,  and  where  maximum  durability 
is  required. 

Norway  pine  is  particularly  adapted  for 
bridge  railings,  sidewalks,  scaffolding,  foun- 
dry flasks,  posts  for  supporting  concrete 
slabs,  concrete  forms  where  heavy  plank- 
ing is  required,  and  many  of  the  uses  for 
which  No.  1  sound  yellow  pine  is  specified. 
Price,  as  before,  is  the  determining  factor 
between  the  two. 

White  pine,  owing  to  advance  in  price, 
may  be  used  only  for  bridge  gates,  door 
jambs,  outside  finish  that  requires  paint- 
ing, shelving,  bridge-tenders'  boats,  tem- 
plates or  any  other  work  where  ease  of 
working  and  freedom  from  warping  offset 
high  price. 

Kiln-dried  white  pine  is  to  be  used  only 
for  mill  work,  such  as  windows  and  doors. 

White  or  burr  oak  is  particularly  adapt- 
ed to  uses  where  its  high  compression  value 
perpendicular  to  the  grain,  its  ability  to 
withstand  abrasion  and  its  freedom  from 
splintering  are  necessary.  Bridge  decking, 
bridge  protection  work,  dock  walings, 
wedges,  skids  and  scale  foundations  are 
some  of  the  uses  for  which  oak  may  be  or- 
dered. In  timbers  subject  to  bending 
stresses,  dense  yellow  pine  is  to  be  pre- 
ferred, as  it  is  approximately  20  per  cent 
stronger  in  this  respect  than  oak. 

Kiln-dried  red  oak  is  to  be  used  only  for 
interior  finish  and  cabinet  work. 

Hemlock,  the  cheapest  lumber  contracted 
for,  is  the  best  wood  for  use  in  mud  and 


water,  and  should  be  used  for  all  kinds  of 
blocking,  trench  sheeting  where  driving  is 
not  necessary  and  bracing  in  ordinary  ex- 
cavation. It  can  be  used  for  form  lumber 
where  the  nature  of  the  work  requires  it  to 
be  left  in  place,  and  is  well  adapted  for 
several  classes  of  more  or  less  permanent 
construction,  such  as  coal  sheds  and  sand 
and  store  bins. 

Caisson  lagging  shall  be  of  dressed  and 
matched  maple  lumber,  and  shall  be  tongued. 
grooved  and  beveled  to  fit  snugly  in  the 
circumference  of  a  circle  whose  radius  will 
be  specified  in  each  order. 

All  lumber  shall  be  of  good  quality,  live, 
sound  and  sawed  to  standard  sizes,  full 
length;  it  shall  have  square  corners  and  be 
straight,  with  such  exceptions  are  are  al- 
lowed for  the  various  grades.  It  shall  be 
free  from  defects  such  as  injurious  wind- 
shakes  and  cross  grain,  unsound  and  loose 
knots  and  other  defects  that  impair  its 
strength,  and  must  be  of  grades  fully  com- 
plying with  the  rules  for  grading  such  ma- 
terials. 

Southern  yellow  pine  shall  be  graded  by 
the  rules  of  the  Southern  Pine  Association. 
White  pine  and  Norway  pine  shall  be  graded 
by  the  rules  of  grading  northern  pine, 
spruce  and  tamarack  lumber  adopted  by  the 
Northern  Pine  Manufacturers'  Association. 
Oak  and  maple  shall  be  graded  by  the  Na- 
tional Hardwood  Association  standard  rules 
for  measurement  and  inspection  of  hard- 
wood lumber.  Hemlock  shall  be  graded  by 
the  rules  for  the  inspection  of  hemlock  lum- 
ber adopted  by  the  Northern  Hemlock  and 
Hardwood  Manufacturers'  Association. 

The  last  22  pages  of  the  pamphlet  are 
devoted  to  bid  prices  on  these  grades  of 
lumber. 


Engineers  Must  Learn  to 
Sell  Their  Ability 

Engineering    Schools    Should    Teach    Students 

How  to  Write  Convincingly  and  to  Debate 

Extemporaneously  and  Publicly 

CLOSELY  connected  with  the  current  dis- 
cussion on  decrease  in  registration  of 
engineering  students  and  the  possibility  of 
improvements  in  educational  methods  is  the 
contention  by  a  prominent  alumnus  of  a 
Middle  Western  institution  that  engineer- 
ing is  an  unremunerative  profession  largely 
because  engineers  do  not  know  how  to  sell 
their  ability.  Engineering  students,  he 
said,  should  be  taught  how  to  write  con- 
vincingly and  how  to  debate  extemporane- 
ously and  publicly.  The  ethics  of  the  pro- 
fession is  also  a  matter  of  vital  concern  to 
the  engineering  schools.  Extracts  from  his 
remarks  follow: 

Well  Trained  But  Poorly  Paid 

As  an  alumnus  who  comes  in  contact  wtih 
engineers  in  all  professions,  I  am  satisfied 
that  one  answer  to  the  lack  of  interest  in 
engineering  on  the  part  of  young  men  of 
this  country  is  that  it  is  proving  to  be  an 
unremunerative  profession.  I  do  not  believe 
that  any  other  profession  is  graduated  from 
the  universities  so  well  grounded  in  its 
particular  art,  but  the  engineers  lack  an 
education  along  certain  fundamental  lines 
which  are  a  vital  necessity  to  their  success. 
All  engineers  must  sell  their  idea  or  their 
product,  and  when  they  have  not  been 
trained  in  logic  and  are  unable  to  write  or 
tell  in  a  convincing  manner  the  merits  of 
their  design,  or  are  unable  to  convince  cap- 
italists of  their  superior  ability  through  ar- 
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gument  or  by  written  evidence,  their  engi- 
neering superiority  goes  for  naught. 

In  other  words,  the  best  engineers  do  not 
rise  to  the  top  as  quickly  as  inferior  engi- 
neers, in  many  instances,  because  the  infe- 
rior engineer  is  a  born  salesman.  To  my 
mind  the  engineering  profession  must  have 
a  grounding  in  logic  and  argumentation  the 
same  as  the  lawyer,  and  sell  his  engineering 
knowledge  as  the  lawj-er  pells  his  knowledge 
of  law.  Until  engineering  schools  teach  en- 
gineers how  to  write  convincingly  and  de- 
bate extemporaneously  and  publicly  the  en- 
gineering profession  will  continue  to  be 
unattractive  to  the  young  man. 

When  I  make  the  foregoing  statements  I 


New  Freezing  and  Thawing 
Apparatus  Is  Automatic 

Adjacent  Insulated  Chambers  with  Steam  Coils 

and  Brine  Coils  Provide  Heat  and  Cold  for 

Testing  Stone  or  Concrete  Specimens 

FOR  THE  PURPOSE  of  testing  speci- 
mens of  stone  or  concrete  to  be  sub- 
jected to  freezing  and  thawing  conditions 
the  U.  S.  Bureau  of  Standards  has  devised 
an  apparatus  which  will  automatically  shift 
the  specimens  from  a  cold  chamber  to  a  hot 
chamber  by  the  use  of  a  motor  regulated 
by  a  time  clock.  Insulation  is  provided  by 
a  simple  timber  frame  with  ground-cord  lin- 
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am  expressing  not  only  my  personal  opin- 
ion, but  that  of  a  great  many  other  en- 
gineers with  whom  I  have  talked  along  this 
line.  I  am  so  satisfied  that  my  conclusion 
is  correct  that  I  will  make  every  endeavor 
to  keep  my  two  sons  out  of  the  engineering 
profession  as  a  lifework,  unless  I  am  first 
able  to  give  them  a  straight  collegiate 
course  from  which  they  will  obtain  a 
grounding  which  will  enable  them  to  write 
clearly  and  discuss  a  subject  logically  and 
convincingly. 

Finally,  the  ethics  of  the  profession  have 
not  received  the  attention  that  they  should, 
and  this,  too,  is  a  phase  of  the  engineering 
profession  which  deserves  the  most  careful 
attention  and  consideration  on  the  part  of 
the  engineering  schools.  Just  how  this 
could  be  crowded  into  a  four-year  course  is 
a  perplexing  question,  but  radical  changes 
of  this  nature  must  be  brought  about. 


ing  outside  of  the  steel  tanks.  A  small  mo- 
tor operates  a  fan  to  keep  the  air  in  the  con- 
taining chamber  in  circulation. 

As  indicated  by  the  accompanying  sec- 
tions, the  apparatus  is  28  V2  in.  square  and 
5  ft.  2  in.  high,  made  up  of  a  timber  frame- 
work casing  surrounding  the  two  Vs-in. 
steel  tanks  within  which  are  placed  the 
steam  coils  above  and  the  brine  coils  below. 
The  lower  steel  tanks  are  stayed  by  %-in. 
bolts,  four  at  the  lower  end  and  four  at  the 
top,  while  the  upper  tanks  have  similar  stays 
at  the  top.  The  space  between  the  two 
lower  tanks  is  to  contain  oil  about  the  coils, 
the  staybolts  being  fitted  with  gaskets  to 
prevent  leakage.  The  brine  coils  are  of  gal- 
vanized steel  pipe,  with  fifteen  turns  and  a 
spiral  of  three  turns  at  the  bottom.  The 
steam  coils  are  of  %-in.  galvanized  steel 
pipe  having  nine  turns,  held  in  position  by 
nuts  on  the  threaded  ends. 


Ball  bearings  are  provided  below  the 
hoisting  shaft,  which  is  operated  by  beveled 
gears  from  the  Vs-hp.  220-volt  hoisting 
motor.  The  reduction  between  the  hoisting 
gear  and  the  driving  pinion  is  approximate- 
ly  1:3. 

The  purpose  of  the  coil  spring  at  the  bot- 
tom is  to  enable  the  hoisting  gear  to  pick  up 
the  hoisting  shaft  in  the  lower  position. 
When  the  charge  occupies  the  lower  cham- 
ber the  hoisting  gear  turns  loose  a  few 
turns  in  the  groove  at  the  upper  end  of  the 
worm  on  the  hoisting  shaft.  In  this  posi- 
tion the  coil  spring  is  compressed  1  in.  and 
the  strength  of  the  spring  is  such  that  the 
worm  on  the  hoisting  shaft  is  pressed 
against  the  lower  side  of  the  hoisting  gear, 
so  that  when  the  motor  is  reversed  the  hoist- 
ing pinion  can  pick  up  the  load.  A  similar 
groove  is  provided  at  the  lower  end  of  the 
worm  on  the  hoisting  shaft  so  the  hoisting 
pinion  can  make  a  few  turns  loose  at  the 
end  of  the  lift. 

The  motor  is  reversed  by  the  clock  at  the 
intervals  required  for  complete  freezing  and 
thawing  of  the  specimens  being  tested. 
These  intervals  are  determined  by  the  tem- 
peratures in  the  two  chambers,  also  the  size 
and  number  of  specimens  in  the  test.  The 
contact  blocks  on  the  time  clock  can  be 
shifted  to  accommodate  these  intervals,  so 
that  for  a  given  charge  these  blocks  are  set 
in  the  proper  place,  as  indicated  by  the 
thermo-couple,  to  shift  the  specimens  from 
one  chamber  to  the  other  when  they  are 
completely  frozen  or  thawed. 

General  Description  of  Parts 

The  sliding  table  consists  of  a  2-in.  disk 
of  cork,  two  Vs-in.  leather  gaskets  and  two 
metal  plates,  l^  in.  above  and  %  in.  below. 
This  is  stiffened  by  four  wooden  blocks  2  in. 
square  placed  where  the  stay  rods  pass 
through.  The  circumference  between  the 
leather  gaskets  is  girthed  by  a  2-in.  band 
of  leather  tacked  to  the  wooden  blocks.  The 
lower  metal  plate  is  secured  to  the  upper 
end  of  this  hoisting  shaft  with  a  1,2-in.  col- 
lar to  give  additional  strength.  A  5-in.  cir- 
cular hole  in  the  upper  plate  is  provided 
for  the  fan.  The  sliding  cover  is  of  similar 
construction,  as  shown,  and  is  stayed  to  the 
sliding  table  by  four  V2-va.  rods  turned 
down  to  1/4  in.  and  threaded  at  each  end 
through  table  and  cover,  and  provided  with 
nuts  and  washers.  The  lid  consists  of  two 
1/2-in.  thicknesses  of  pine  separated  by  2  in. 
of  cork  and  made  rigid  by  2  x  2-in.  pine 
strips  at  the  edges. 

The  4-in.  wood  block  separating  the  two 
outside  chambers  is  of  one  piece  26^,2  in. 
square  with  the  central  opening  cut  away 
14  in.  larger  than  the  inside  diameter  of 
the  tanks  to  receive  the  leather  lining 
shown,  and  the  four  corners  cut  out  to  pass 
the  4  x  4-in.  corner  pieces.  A  wire  basket 
12  in.  in  diameter  and  18  in.  high  of  No.  9 
steel  wire  is  provided.  This  containing 
basket  is  placed  between  the  sliding  table 
and  the  sliding  cover,  and  moved  up  and 
down  from  the  freezing  chamber  to  the 
steam  chamber  at  certain  regulated  inter- 
vals. 

This  device  has  been  designed  by  D.  W. 
Kessler,  assistant  engineer  physicist  of  the 
U.  S.  Bureau  of  Standards. 


Hypo  for  Tourists 

Hypochlorite  tablets  to  treat  suspected 
drinking  water  are  furnished  vacationists 
free  by  the  Chicago  Board  of  Health. 
Moline,  111.,  put  up  small  bottles  of  hypo  in 
liquid  form  for  its  citizens  last  year. 
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Concrete  Road  Develops 
Three  Cracks  in  a  Year 

Fostoria  (Ohio)  Pavement  with  Joints  100  Feet 

Apart  Shows  Only  One  Crack  Directly 

Traceable  to  Contraction 

IN  1914  the  city  of  Fostoria,  Ohio,  laid  a 
concrete  pavement  1750  ft.  in  length  and 
from  15%  to  28  ft.  in  width,  reinforced  by 
wire  mesh  against  frost  action,  and  with 
transverse  joints  spaced  100  ft.  apart.  Port- 
land cement  that  fell  well  within  the  latest 
amended  specifications  of  the  American  So- 
ciety for  Testing  Materials  and  aggregates 
of  excellent  quality  were  used.  The  con- 
struction was  carried  on  in  a  careful  man- 
ner and  was  closely  watched.  After  a 
year's  service  the  pavement  developed  three 
cracks,  only  one  of  them  clearly  dis- 
tinguishable as  a  contraction  crack,  and 
this  at  a  spot  at  which  the  subgrade  was 
alternately  in  a  saturated  and  dry  state 
while  the  concrete  was  setting.  The  other 
cracks  occurred  where  attempts  were  made 
to  join  new  concrete  to  that  of  from  12  to 
36  hours  of  age.  The  following  notes  in 
regard  to  the  pavement  are  abstracted 
from  a  paper  presented  by  Charles  A.  Lat- 
shaw,  chief  engineer  of  the  Department  of 
Public  Service  of  Fostoria,  at  the  De- 
cember, 1915,  meeting  of  the  engineering 
section  of  the  American  Association  for  the 
Advancement  of  Science,  at  Columbus, 
Ohio. 

Concrete  6  In.  Thick 

The  Sandusky  Street  concrete  pavement, 
laid  in  1914,  is  about  1750  ft.  in  length  and 
varies  in  width  from  151/2  to  28  ft.  A  6-in. 
thickness  of  concrete,  in  the  proportions  of 
1 :2 :3,  was  used.  The  Portland  cement 
used  was  manufactured  by  the  Sandusky 
Portland  Cement  Company,  and,  as  tested 
by  the  Pittsburgh  Testing  Laboratories, 
fell  well  within  the  latest  amended  speci- 
fications of  the  American  Society  for  Test- 
ing Materials.  The  aggregates  were  coarse 
Canadian  sand  and  argillaceous  dolomite. 
The  pavement  was  reinforced  2  in.  from 
the  top  surface  by  means  of  the  American 
Steel  &  Wire  Company's  triangle  mesh 
number  36.  The  strips  of  reinforcement, 
50  in.  in  width,  and  overlapping  2  in.  at 
the  edges,  were  laid  crosswise  to  the  pave- 
ment. The  length  is  constituted  of  fifteen 
slabs,  approximately  15^/^  ft.  wide  by  100 
ft.  long,  and  three  slabs  varying  from  15yn 
to  28  ft.  in  width  and  from  40  to  70  ft.  in 
length.  Tile  varying  in  size  from  4  to  6 
in.  in  diameter  was  laid  about  12  in.  below 
•each  edge  of  the  pavement.  The  trenches, 
around  and  above,  were  filled  with  Vo-in. 
stone.  The  subgrade  was  well  rolled  and 
smooth.  Expansion-contraction  joints  were 
of  Carey's  Elastite,  1/2  in.  thick,  armored 
vnth  Baker  plates. 

■Reinforcing  to  Resist  Frost  Cracking 

The  reinforcing  was  introduced  primarily 
to  resist  frost  cracking.  Temperature 
cracking  was  treated  as  of  secondary  con- 
cern. It  was  thought  safe  to  assume  that 
the  use  of  the  reinforcing  would  extend  at 
least  10  ft.,  the  natural  spacing  of  contrac- 
tion joints  in  plain  concrete,  as  determined 
by  observations  made  on  about  9  miles  of 
unreinforced  concrete  road  in  Huron 
County,  Ohio,  where  natural  contraction 
joints  were  made  by  the  weather  at  fairly 
uniform  distances  of  90  ft.,  the  conditions 
of  subgrade,  quality  of  concrete  and 
climate  being  approximately  the  same. 

An  inspection  of  the  pavement  in  Decem- 


ber, 1915,  revealed  only  three  cracks,  all 
extending  the  full  width  of  the  pavement. 
One  of  these  was  clearly  distinguishable  as 
a  contraction  crack  without  obvious  signs 
of  wear.  The  others  occurred  where  at- 
tempts had  been  made  to  join  new  concrete 
to  that  of  from  12  to  36  hours  of  age,  situ- 
ated about  mid-length  in  the  slab.  Three 
attempts  to  accomplish  this  proved  success- 
ful to  the  extent  that  the  most  painstaking 
scrutiny  is  involved  in  searching  out  their 
location,  and  it  is  doubtful  if  any  one  not 
familiar  with  the  construction  of  the  pave- 
ment could  locate  them. 

The  directions  given  for  joining  new 
work  to  old  between  expansion-contraction 
joints  required  that  the  end  of  the  old 
work  be  trimmed  with  a  pick  or  mattock  to 
make  a  joint  perpendicular  to  the  surface 
of  the  pavement,  that  all  loose  materials  be 
carefully  cleaned  off  by  means  of  a  wire 
broom,  that  the  surface  of  the  joint  be 
carefully  washed  and  covered  with  a 
sprinkle  of  neat  cement  preparatory  to  new 
concrete  and  that  the  joints  be  made  at  the 
middle  of  the  width  of  the  reinforcement. 


The  subgrade  at  the  location  of  the  one 
contraction  crack,  while  the  concrete  was 
setting,  was  frequently  alternating  from  a 
saturated  to  a  dry  state,  and  reversely,  due 
to  leakage  from  a  faulty  catch  basin  ad- 
jacent thereto.  Ji  delay  in  repairing  this 
allowed  the  full  capacity  of  the  structure  to 
empty  itself  rapidly  into  the  adjacent  soil 
intermittently,  for  a  period  of  two  months 
after  the  completion  of  the  concrete  paving. 

The  contraction  crack  appeared  ten  days 
after  the  concrete  was  poured,  and  was 
probably  caused  by  the  extremely  frequent 
and  rapid  fluctuation  of  the  moisture  ab- 
sorption of  the  concrete. 

The  necessity  of  care  being  exercised  by 
laborers  in  shoveling  aggregates  from 
soils  other  than  those  composed  of  sand  or 
gravel,  to  guard  against  mixing  foreign 
substances  into  the  concrete,  was  empha- 
sized on  the  Sandusky  Street  work.  The 
surface  of  this  pavement  here  and  there 
displays  chunks  of  loam  or  clay  that  were 
admitted  into  the  aggregates  by  shovelers 
who  scraped  the  materials  too  close  to  the 
subgrade. 


New  Publications 


Ports  op  the  United  States.  Report  on  Terminal 
Facilities,  Commerce,  Port  Charges  and  Admin- 
istration at  Sixty-eight  Selected  Ports.  By 
Grosvenor  M.  Jones,  commercial  agent.  Miscel- 
laneous Series  No.  33,  U.  S.  Department  of  Com- 
merce. Paper,  6  x  9  in.;  431  pages;  illustrated. 
Washington,  Government  Printing  Office. 

Practical  Cost  Keeping  for  Contractors.  By 
Prank  R.  Walker.  Cloth,  4%  x  7  in. ;  273  pages; 
illustrated.  Chicago,  published  by  the  author, 
30  North  Michigan  Avenue.     $2. 

Commission  on  Building  Districts  and  Restric- 
tions, Citt  of  New  York — Final  Report,  1916. 
Paper,  7  x  10  in. ;  100  pages ;  illustrated.  New 
York,  Board  of  Estimate  and  Apportionment, 
Committee  on  the  City  Plan. 

Eighth  Annual  Report  of  the  Hydro-Electric 
Power  Commission  of  the  Province  of  Ontario, 
1915.  Paper.  GVi  x  9^^  in.;  466  pages,  illustrated. 
Toronto.  Canada,  Legislative  Assembly,  A.  T. 
Wilgress,  printer. 

The  Theory  and  Practice  of  Modern  Framed 
Structures.  Part  III — Design.  By  the  late  J. 
B.  Johnson,  C.  E..  C.  W.  Bryan,  C.  E.,  chief  en- 
gineer of  the  American  Bridge  Company,  and 
F.  E.  Turneaure,  C.  E.,  dean  of  the  college  of 
mechanics  and  engineering.  University  of  Wiscon- 
sin. Ninth  edition,  rewritten  by  F.  E.  Turneaure 
and  W.  S.  Kinne,  associate  professor  of  structural 
engineering,  University  of  Wisconsin.  Cloth, 
6  x  9  in. ;  486  pages;  illustrated.  New  Yorlt, 
John  Wiley  &  Sons.  Inc.     $4  net. 

Mechanical  Engineers  Handbook.  Based  on  the 
Hiitte.  and  prepared  by  a  staff  of  specialists. 
Lionel  S.  Marks,  professor  of  mechanical  engi- 
neering. Harvard  University  and  Massachusetts 
Institute  of  Technology,  editor-in-chief.  Limp 
leather,  i%  x  7%  in.;  1836  pages;  illustrated. 
New  York,  McGraw-Hill  Book  Company,  Inc.  $5 
net. 

First  Report  op  the  Committee  on  Civil  Service 
OP  THE  Senate  of  New  York  State.  Cloth. 
6x9  in.  ;  933  pages.  Albany,  J.  B.  Lyon  Com- 
pany. 

Reports,  investigations  and  findings  in  relation 
to  standardization  of  the  public  employments  of 
the  state.  Tabulates  salaries  and  salary-increase 
rates,  and  proposes  constructive  program  of 
recommendations. 

Data  on  the  Oxidation  of  Automobile  Cylinder 
Oils.  By  C.  E.  Waters  associate  chemist,  U.  S. 
Bureau  of  Standards.  Technologic  Paper  No.  73, 
U.  S.  Bureau  of  Standards.  Paper,  7x10  in.  ;  20 
pages ;  illustrated.  Washington,  Government 
I^rinting  Office. 

An  Investigation  of  the  Laws  of  Plastic  Flow. 
By  Eugene  C.  Bingham,  assistant  physicist.  Bu- 
reau of  Standards.  Scientific  Paper  No.  278,  U. 
S.  Bureau  of  Standards.  Paper.  7  x  10  in.;  44 
pages ;  Illustrated.  Washington,  Government 
Printing  Office. 

Water  Supply  Papers,  U.  S.  Geological  Survity. 
Paper.  6  x  9  in.  ;  illustrated.  Washington,  Gov- 
ernr-ent  Printing  Office. 

Ground  Water  in  San  Joaquin  Valley,  Cal.  No. 
398.     310  pages. 


Surface  Water  Supply  of  the  United  States, 
1914.  Part  3,  Ohio  River  Basin.  No.  383.  125 
■  pages. 

Ground  Water  in  the  Hartford.  Stamford,  Salis- 
bury, WILLIMANTIC  and  SAYBROOK  AREAS,  CONN. 
No.  374.     1.50  pages. 

Spirit  Leveling  in  Maine,  1899  to  1915.  By  R.  B. 
Marshall,  chief  geographer.  Bulletin  633,  U.  S. 
Geological  Survey.  Paper,  6  x  9  in. ;  55  pages; 
illustrated.  Washington,  Government  Printing 
Office. 

Sand-Lime  Brick  in  1915.  By  Jefferson  Middle- 
ton,  U.  S.  Geological  Survey.  Paper,  6  x  9  in. ; 
8  pages.  Washington,  Government  Printing 
Office. 

Geology  and  Underground  Water  of  Luna 
County,  New  Mexico.  By  N.  H.  Darton.  Bul- 
letin 618,  U.  S.  Geological  Survey.  Paper,  6x9 
in.;  188  pages;  illustrated.  Washington,  Govern- 
ment  Printing  Office. 

Spirit  Leveling  in  Louisiana,  1903  to  1915.  By 
R.  B.  Marshall,  chief  geographer.  Bulletin  634, 
U.  S.  Geological  Survey.  Paper,  6  x  9  in.  ;  101 
pages ;  illustrated.  Washington,  Government 
Printing  Office. 

Strength  and  Other  Properties  of  Concrete  as 
Affected  by  Materials  and  Methods  of  Prep- 
aration. By  R.  J.  Wig,  engineer-physicist ;  G.  M. 
Williams,  assistant  engineer-physicist,  and  E.  R. 
Gates,  assistant  physicist.  U.  S.  Bureau  of  Stand- 
ards. Technologic  Paper  No.  58.  Paper,  7  x  10 
in.;  172  pages;  illustrated.  Washington,  Govern- 
ment Printing  Office. 

The  Planning  of  the  MODiajN  City.  By  Nelson  P. 
Lewis,  chief  engineer,  Board  of  Estimate  and 
Apportionment.  New  York  City.  Cloth,  6x9  In., 
423  pages;  illustrated.  New  York.  John  Wiley  & 
Sons.  Inc.     $3.50  net. 


Books  Reviewed 


The  American  Road 

Author,  James  T.  Tucker,  professor  of  civil  en- 
gineering. University  of  Oklahoma,  and  consulting 
state  engineer,  Oklahoma  Department  of  High- 
ways. Half  leather,  6x8  in.  ;  235  pages ;  illus- 
trated. Norman,  Okla.  ;  American  Road.  $1.08  post- 
paid. 

This  is  a  non-technical  manual  for  prac- 
tical road  builders,  though  by  the  thorough 
manner  in  which  he  has  dealt  with  the 
various  subjects,  the  author  has  earned  a 
place  for  his  work  on  the  library  shelf  of 
the  highway  engineer.  The  volume  deals 
with  what  it  styles  the  "cheap"  roads  and 
stops  just  short  of  the  macadam  road,  with 
its  modern  variations.  The  illustrations 
are  a  striking  feature,  evidently  very  pains- 
takingly   selected    and    each    one   with    its 
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terse  caption  telling  a  lesson.  The  neces- 
sity of  skilled  engineering  control  of  high- 
way work  is  strongly  emphasized  through- 
out. Among  the  subjects  dealt  with  are: 
General  conditions  and  preliminary  studies, 
road  economics,  administration,  convicts 
and  road  work,  earth  road  construction  and 
maintenance,  waterways,  bridges,  finance, 
stone  roads,  gravel  roads,  sand  clay  roads, 
building  with  oils,  and  needed  legislation. 


Principles  of  Depreciation 

Author.  Earl  A.  Saliers,  Ph.D.,  instructor  in  ac- 
counting and  investments,  Yale  University.  Half 
leather,  200  pages ;  tables  and  forms.  New  York, 
Ronald   Press  Company.      $2.50. 

Reviewed  by  C.  W.  Stark 

Associate  Editor,  Engineering  Record. 

Being  written  from  the  accounting  point  of 
view,  of  which  the  average  engineer  knows 
all  too  little,  this  book  deserves  the  atten- 
tion of  the  engineering  profession.  Much  of 
the  book  is  pure  exposition,  clear  and  con- 
vincing, while  other  sections,  which  delve 
into  the  details  of  accounting,  the  reviewer, 
who  is  not  an  accountant,  will  not  presume 
to  dissect.  Neither  will  he  attempt  to  dis- 
cuss the  value  of  the  book  to  other  than 
engineers.  From  the  engineer's  point  of 
view,  however,  there  is  one  theory  that 
colors  the  discussion  that  the  reviewer  can- 
not square  with  justice — namely,  that  it  is 
right  to  require  the  owner  of  the  plant  to 
put  up  considerably  more  than  $100,000  in 
order  to  come  out  with  $100,000  of  divi- 
dend-paying capital;  in  other  words,  that 
the  forced  retirement  of  capital  by  the 
amortization  of  theoretical  depreciation 
down  to  a  feasible  condition  per  cent  is 
entirely  proper.  Doubtless  this  simplifies 
the  bookkeeping;  but  while  the  reviewer 
concedes  that  engineers  should  pay  more 
attention  to  accounting  principles,  he  feels 
that  accounting  is  a  means  and  not  an  end, 
and  must  shape  itself  to  equity. 

The  book  has  three  parts,  devoted  re- 
spectively to  theory,  practical  applications 
and  the  determining  of  the  depreciation 
charge.  In  addition  there  is  an  appendix 
with  a  chapter  on  logarithms  and  a  selected 
bibliography  that  lists  six  books  and  twenty- 
five  articles. 

The  character  of  the  industrial  plant  is 
discussed  first.  A  brief  discussion  of  the 
elements  of  value  is  followed  by  the  intro- 
duction of  the  author's  view  that  deprecia- 
tion should  be  deducted,  being  offset  by 
such  of  the  theoretical  reserve  as  has  re- 
mained in  the  property,  either  as  a  separate 
fund  or  as  new  plant.  In  chapter  2  the 
elements  of  a  hydroelectric  plant  are  ana- 
lyzed, the  proportional  costs  and  life  lengths 
of  the  elements  being  presented  in  tables. 
Chapter  3  shows  sample  ledger  pages,  in 
which  the  author  recognizes  the  likelihood 
of  estimates  of  life  length  and  serviceability 
going  wrong  by  showing  adjusted  ledger 
pages,  which  do  not,  however,  convince  the 
reviewer  that  either  the  car  that  is 
smashed  within  a  year  or  the  one  which  is 
repaired  long  beyond  its  theoretical  life  has 
been  properly  accounted  for.  The  author 
points  out  in  chapter  4  the  difference  be- 
tween depreciation  and  sinking  funds,  and 
between  funds  and  reserves,  and  then  in 
chapter  5  he  comes  out  squarely  with  the 
proposition  that  efliciency  and  depreciation 
have  no  connection  with  each  other — in 
other  words,  that  the  fact  that  the  plant 
is  rendering  100  per  cent  service  should 
not  relieve  it  from  the  depreciation  deduc- 
tion. 

Part  2,  with  chapters  on  regulation,  the 


income  tax,  valuations  and  land,  contains 
little  that  the  engineer  as  such  should  know 
and  does  not.  It  is  worthy  of  note  that 
the  author  favors  the  unearned  increment; 
as  so  many  others  do,  he  regards  appre- 
ciation as  the  complement  of  depreciation. 

In  part  3  the  author  gets  at  the  deter- 
mination of  the  depreciation  charge.  Be- 
sides an  introductory  chapter,  a  short  chap- 
ter is  given  to  each  of  six  methods.  The 
straight-line,  sinking-fund  and  equal-an- 
nual-payment methods  are  all  considered, 
and  in  addition  there  are  the  reducing- 
balance,  annuity  and  unit-cost  methods. 
The  author  leans  toward  the  straight-line 
method,  but  explains  each  briefly  and  pre- 
sents depreciation  curves  obtained  by  the 
different  methods.  While  one  or  two  of 
these  methods  appear  to  have  no  excuse  for 
existing,  the  engineer  should  familiarize 
himself  with  them,  to  do  which  he  will 
likely  have  to  read  Part  3  several  times, 
with  its  formulas  and  tables. 

The  book  is  one  that  valuation  engineer.'? 
should  possess.  When  engineers  become 
expert  accountants  they  may  well  choose 
between  this  and  other  discussions  of  the 
bookkeeping  side  of  depreciation.  At  pres- 
ent probably  only  a  few  are  in  a  position 
to  discriminate,  and  even  these  few  are 
likely  to  find  this  volume  not  without  value. 


Earth  Pressure,  Retaining  Walls 
and  Bins 

Author,  William  Cain,  professor  of  mathematics, 
University  of  North  Carolina.  Cloth,  6x9  in. ; 
297  pages;  99  illustrations.  New  York,  John  Wiley 
&  Sons,   Inc.    $2.50  net. 

Reviewed  by  Melvin  L.  Enger 

Assistant   Professor   of   Mechanics    and    Hydraulics, 
University  of  Illinois 

Many  engineers  have  no  confidence  in  the 
usual  analyses  for  determining  the  thrust 
against  retaining  walls  because  of  the  as- 
sumptions upon  which  they  rest.  In  par- 
ticular the  assumption  that  the  material 
behind  the  wall  is  a  granular  mass  devoid 
of  cohesion  has  been  frequently  criticised 
as  being  far  from  the  truth.  The  inclusion 
in  this  book  of  an  analysis  which  applies  to 
cohesive  material  will  therefore  give 
greater  confidence  in  the  theory,  although 
it  is  probable  that  conservative  designers 
will  continue  to  neglect  the  effect  of  co- 
hesion. One  cannot  help  wishing  that  large- 
scale  experiments  were  available  for  check- 
ing the  theory  and  for  determining  con- 
stants. Until  experiments  are  made,  and 
they  must  cover  a  large  range  of  conditions 
to  be  conclusive,  the  designer  will  continue 
to  use  "rule-of-thumb"  methods  or  to  use 
one  or  more  of  the  theoretical  methods. 

In  this  book  will  be  found  many  practi- 
cal suggestions,  graphical  methods,  detailed 
designs  and  tables  of  great  value.  It  is 
divided  into  six  chapters  and  two  appen- 
dices, as  follows:  Chapter  1,  laws  of  fric- 
tion and  cohesion,  tables,  direction  and 
distribution  of  stress;  chapter  2,  non- 
cohesive  earth,  graphical  methods;  chapter 
3,  noncohesive  earth,  analytical  methods; 
chapter  4,  design  of  retaining  walls  of  stone 
or  reinforced  concrete;  chapter  5,  earth  en- 
dowed with  both  cohesion  and  friction; 
chapter  6,  theory  pertaining  to  both  deep 
and  shallow  bins;  appendix  1,  stresses  in 
wedge-shaped  reinforced-concrete  beams ; 
appendix  2,  experiments  on  retaining 
walls. 

The  book  is  a  real  contribution  to  its  field 
and  should  be  in  the  library  of  every  engi- 
neer having  to  do  with  the  design  of  retain- 
ing walls. 


Masonry  Dam  Design 

Authors,  Dr.  Charles  E.  Morrison,  formerly  of 
the  civil-engineering  department,  Columbia  Uni- 
versity, and  Orrin  L.  Brodie,  late  assistant  design- 
ing engineer.  New  York  Board  of  Water  Supply. 
Cloth,  6Vi  X  9  in.  ;  285  pages-,  47  illustrations.  New 
York,  John  Wiley  &  Sons,  Inc.      $2.50. 

Reviewed  by  A.  G.  Hillberg 

Civil  and  Hydraulic  Engineer,  New  York  City 

The  first  edition  of  this  book  contained 
just  100  pages  and  appeared  in  1910.  It 
was  entitled  "High  Masonry  Dam  Design," 
its  cost  was  $1.50  and  it  was  reviewed  on 
page  650  of  the  Engineering  Record  of 
May  14,  1910.  In  the  new  edition,  which 
comprises  nearly  three  times  the  number  of 
pages  of  the  first  edition,  the  authors  have 
added  chapters  on  overfall  and  arched  dams 
and  supplied  an  appendix  illustrating  the 
evolution  of  the  masonry  dam.  Conse- 
quently the  scope  of  the  book  has  been  ex- 
tended so  that  it  now  covers  almost  com- 
pletely the  design  of  masonry  dams,  in- 
cluding high  dams. 

Chapters  1  to  5  inclusive,  with  the  excep- 
tion of  minor  changes,  are  identical  with 
the  contents  of  the  first  edition,  while  the 
remainder  is  new  matter.  Chapter  6  is  a 
thorough  treatise  on  the  design  of  overfall 
dams  or  spillways,  and  formulas  have  been 
deduced  covering  all  possible  combinations 
of  loadings,  considering  static  pressure,  up- 
ward pressure  on  base,  mud  pressure  on 
back,  dynamic  water  pressure,  and  water 
flowing  over  the  top.  'The  Bazin  method  of 
plotting  the  shape  of  the  falling  sheet  of 
water  is  given,  together  with  methods  of 
how  to  extend  the  shape  of  the  sheet  beyond 
the  point  or  points  determined  by  Bazin. 

The  most  interesting  chapters  are  those 
dealing  with  the  arch  dam.  As  is  well 
known,  the  stresses  in  such  a  structure  de- 
pend upon  a  multitude  of  assumed  actions. 
First,  the  structure  might  act  as  a  gravity 
dam  until  tension  begins  to  set  in  at  the  up- 
stream side;  then  cantilever  action  takes 
place,  until  the  resulting  deformations  have 
developed  sufficient  stresses  in  the  arch  to 
permit  arching  stresses  to  obtain.  The  an- 
alysis of  an  arched  dam  is  by  far  the  most 
difficult  of  any  kind  of  dam  design,  and  the 
authors  deserve  much  credit  for  the  clear 
and  concise  way  in  which  this  difficult  prob- 
lem has  been  presented.  However,  it  is 
likely  that  the  long  and  cumbersome  equa- 
tions can  wholly  or  in  part  be  replaced  by 
graphical  diagrams  and  charts,  thus  reduc- 
ing materially  the  labor  in  using  them. 

In  order  to  shorten  as  much  as  possible 
the  explanation  and  derivation  of  the  for- 
mulas, some  of  the  longer  derivations  have 
been  placed  at  the  end  of  the  book  in  the 
form  of  an  appendix.  The  first  of  these 
contains  the  derivation  of  the  cantilever 
equations  and  the  other  the  movements  and 
stresses  in  an  arch  subjected  to  a  uniform 
radial  load. 

The  authors  have  succeeded  in  producing 
an  up-to-date  treatise  on  masonry  dam  de- 
sign that  will  be  appreciated  not  only  as  a 
text  book  for  students  but  as  a  reference 
book  for  designers  of  dams. 


State  Gets  $2,000,000  Road  Fees 

The  exact  amount  received  by  the  auto- 
mobile division  of  the  Pennsylvania  high- 
way department  from  automobile  license 
fees  up  to  the  close  of  business  June  12  was 
$2,002,462.  The  total  amount  collected 
from  that  source  during  1915  was  $1,665,- 
276.50,  which  figures  were  passed  April  25 
of  this  year.  It  is  estimated  that  this 
year's  fees  will  exceed  $2,225,000. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Program  of  Construction  Work 
Shown  Graphically 

AFTER  considerable  experimenting  C.  H. 
Buford,  assistant  engineer  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway,  who 
is  in  charge  of  the  North  Side  track  eleva- 
tion work  of  that  road  in  Chicago,  described 
on  page  75,  has  devised  a  diagram  for  the 
desired  progress  of  his  work,  a  part  of 
which  is  herewith  leproduced.  It  will  be 
seen  that  at  the  top  and  bottom  of  the  chart 
are  diagrammatic  plans  showing  the  streets, 
tracks  and  stations  as  of  Feb.  1,  before  the 
season's  work  was  started,  and  as  proposed 
for  May  30.  In  the  center  section  the  ab- 
scissas correspond  to  the  location,  and  the 
vertical  spaces  are  months. 

This  part  of  the  diagram  is  self-explana- 
tory. Each  part  of  the  work  is  represented 
by  different  conventions.  For  the  trestles 
and  the  like,  which  are  continuous,  the  line 
is  also  continuous.  Most  of  the  items,  how- 
ever, have  to  do  with  the  bridges,  which  are 
only  at  the  streets,  and  for  these  items  the 
heavy  lines  across  the  street  are  connected 
by  lighter  broken  ones  of  the  proper  con- 
vention. 

The  various  lines  show  clearly  the  desired 
sequence  of  operations  and  the  time  inter- 
vals planned  between  them. 


Track  Layout  as  of  February  1,19!6 
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Elevated  Tracks  an  Fill- 


Proposed  Track  Layout  as  of  May  30, 1916 

Legend 
tievated  Tracks  on  Trestle Tracks  on  Ground - 


Move  Brick  Refuse  Burner  on 
Barge  Without  Jacking 

A  BRICK  refuse  burner  at  Everett,  Wash., 
has  recently  been  removed  from  its  pile 
loundation,  loaded  on  a  scow,  moved  to  a 
location  several  miles  distant  and  set  up 
again  without  the  use  of  jacks,  and  with- 
out damaging  the  brickwork  in  the  slightest 
degree. 

The  burner  rested  on  sixteen  piles  cut  off 
about  10  ft.  above  the  ground,  which  was 
bare  at  low  tide,  and  capped  with  12  x 
12  in.  timbers  on  which  rested  a  deck  of 
6  X  12-in.  timbers.  Half  of  each  pile  was 
cut  away  to  a  depth  of  32  in.  below  the  caps, 
and  eight  headers,  to  carry  the  track  for 
moving  the  burner,  were  spiked  securely  to 
the  piles  at  the  bottom  of  this  cut.  At  the 
next  high  tide  stringers  were  floated  in 
place  and  secured  below  the  old  caps.  On 
the  following  tide  the  track  stringers  were 
floated  in  place,  rollers  put  between  the  track 
and  the  upper  stringers,  and  the  track 
stringers  wedged  tight  from  the  headers. 
By  cutting  away  the  other  half  of  the  pile 
heads  below  the  track  stringers,  the  refuse 
burner  was  left  on  the  rollers  ready  to 
move.  The  barge  was  brought  in  at  high 
tide  and  held  in  place  until  low  tide,  when 
its  end  was  at  the  right  height  to  load  the 
burner.  This  was  pulled  aboard  by  two 
men  with  a  hand  winch.  The  barge  floated 
in  5  ft.  of  water  and  was  towed  to  its  new 
location  and  secured  in  position  for  unload- 
ing. 

Between   the   sixteen   piles   of  the  new 
foundation    sixteen    other   piles    had    been 


BRICK  REFUSE  BURNER  MOVED  ON  BARGE 

driven  and  cut  off  30  in.  lower  than  the 
permanent  piling.  The  track  for  unloading 
the  burner  rested  on  these  temporary  piles. 
The  burner  was  pulled  out  on  this  track, 
barely  clearing  the  permanent  piling.  The 
falsework  piling  was  then  cut  away,  allow- 
ing the  track,  rollers  and  upper  stringers 
to  drop  down  and  leaving  the  burner  on 
its  new  foundation. 


THIS   DIAGRAMMATIC   REPRESENTATION    OF   A   TRACK-ELEVATION    PROGRAM    HAS   PROVED   VERY 
SATISFACTORY  IN   MAINTAINING  PROGRESS 


Accounting  for  the  Contractor: 
Depreciation  and  Reserve 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

CONTRACTORS'  portable  plant  is  sub- 
ject to  more  rapid  depreciation  than  the 
stationary  equipment  of  the  average  manu- 
facturing or  industrial  concern.  Experi- 
ence will  furnish  the  best  basis  for  each 
contractor  to  assume,  but  for  a  practical 
demonstration  let  us  say  that  10  per  cent 
per  annum  will  cover  the  average  loss 
chargeable  to  the  gradual  wearing  out  of 
the  plant.  Before  closing  the  books  for  the 
year,  an  entry  in  the  following  form  should 
appear  in  the  journal : 

Dec.  31     Depreciation    $800 

To  Reserve  for  Depreciation..  $800 

The  depreciation  account  will  be  absorbed 
into  the  net  undivided-profits  account,  or  the 
annual  deficit,  as  the  case  may  be,  and  the 
reserve  for  depreciation  carried  over  into 
next  year's  business  as  a  nominal  liability. 

The  annual  percentage  charge  for  de- 
preciation covers  only  the  gradual  impair- 
ment of  the  plant's  efficiency  as  a  result  of 
wear  and  tear.  Certain  definite  charges 
may  also  be  made  against  depreciation  in 
the  event  of  a  destructive  accident  or  the 
sale  of  a  piece  of  machinery  at  less  than 
cost.  For  example,  let  us  assume  that  the 
concrete  mixer  referred  to  in  the  preceding 
article  has  been  so  badly  damaged  as  to  be 
practically  worthless,  discarded  as  scrap  and 
sold  for  $50  to  a  junk  dealer  whom,  for 
convenience,  we  will  call  Tony  Pasquale. 
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The  journal  entry  would  read: 

July  15     Tony  Pasquale — July $50 

Depreciation    750 

To   Plant    $800 

The  card  describing  the  mixer  would  be 
marked  "Sold  for  scrap,  July  15,  1916.    See 

Journal,  page ,"  and  the  card  removed 

from  the  group  following  the  index-card 
marked  "Bridge  No.  4,"  and  retired  to  the 
back  of  the  file,  after  an  index  tab  marked 
"Discard." 

A  similar  treatment  would  follow  the  case 
of  a  sale  of  second-hand  equipment,  though 
the  charge  for  depreciation  would  naturally 
be  relatively  much  smaller. 

In  the  rare  but  occasional  case  which  may 
follow  a  shortage  of  a  certain  line  of  equip- 
ment in  the  market,  accompanied  by  an 
unprecedented  demand,  when  second-hand 
plant  may  be  sold  at  an  advance,  the  profit 
is  credited  to  reserve  for  depreciation. 

To  the  account  for  reserve  for  deprecia- 
tion should  be  charged  the  cost  of  new  parts 
purchased  to  replace  those  worn  out,  such 
as  car  brasses,  bearings,  derrick  fittings, 
and  the  raw  materials  for  repairs.  A  re- 
pair account  may  be  kept,  but  at  the  con- 
clusion of  the  fiscal  year  it  may  be  carried 
into  the  depreciation  reserve. 

Plant  renewals  and  betterments  in  gen- 
eral, not  otherwise  provided  for,  should  also 
be  absorbed  by  this  reserve.  Other  uses  for 
the  account  will  suggest  themselves  in  actual 
experience.  The  account  has  a  compensating 
value,  and  while  it  appears  among  the  nomi- 
nal liabilities,  it  is  largely  in  the  nature  of  a 
variable  surplus. 


Light  Traveler  Straddles  Reservoir 
Wall  to  Handle  Forms 

A  TRAVELER  built  entirely  of  2-in.  lum- 
ber, of  light  weight  and  occupying  lit- 
tle room  in  a  space  already  crowded  with 
construction  plant,  was  recently  used  to 
handle  sectional  wood  forms  for  the  divid- 
ing wall  in  a  large  reservoir  in  a  Western 
city.  The  wall,  387  ft.  in  length,  was  built 
in  three  sections,  each  129  ft.  long,  a  com- 
plete set  of  wood  forms  being  constructed 
for  one  section  and  used  three  times.  The 
wall  was  divided  into  four  lifts  vertically, 
and  the  form  sections  were  made  6  ft.  long, 
with  a  6-in.  fitting  space  between  each  sec- 
tion. Those  for  the  bottom  lift  weighed 
about  1000  lb.  to  the  section  and  those  for 
the  upper  lifts  500  to  600  lb. 

The  traveler  was  made  as  light  as  pos- 
sible so  that  it  could  be  moved  by  hand,  and 


RIG  MOVED  COMPLETE  SECTION  OF  FORMS  FOR  ONE  LIFT,   128  FB^rT  LONG,  IN   9  HOURS 


for  this  reason  was  built  entirely  of  2  x  6-in. 
lumber,  with  the  exception  of  the  bottom 
sills  and  some  of  the  horizontal  braces, 
which  were  2  x  10  in.  It  could  have  been 
more  economically  built  of  heavier  sections, 
but  its  weight  would  have  been  considerably 
increased.  The  traveler  was  provided  with 
six  sets  of  falls  on  each  side  of  the  wall, 
each  set  handling  one  section  of  forms.  To 
move  a  set  of  forms  from  one  wall  section 
to  the  next,  they  were  lifted  from  position 
with  the  falls,  the  lines  tied  up  and  the 
whole  traveler,  with  twelve  form  sections 
suspended,  was  moved  down  the  wall  to  the 
point  where  the  forms  were  to  be  re-erected ; 
the  forms  were  then  lowered  and  the  trav- 
eler returned  for  twelve  more  sections. 

It  is  stated  that  a  gang  of  ten  men  re- 
moved a  complete  section  of  forms  on  both 
sides  of  the  wall,  129  ft.  in  length,  trans- 
ported and  set  them  on  the  next  section  in 


about  nine  hours'  time.  This,  of  course,  did 
not  include  the  fitting  and  bracing  of  the 
forms  in  position.  The  traveler  was  moved 
when  loaded  by  means  of  falls  fastened  to 
the  bottom  sills  and  to  deadmen. 

As  the  working  space  along  the  wall  was 
crowded  with  traveler  derricks  and  other 
equipment,  it  is  thought  that  this  traveler 
was  by  far  the  most  practical  and  economi- 
cal means  for  handling  the  form  sections.  It 
contained  about  4800  ft.  b.  m.  of  lumber  and 
cost,  complete,  about  $250. 


WAGONS  ARE  LOADED  RAPIDLY  BY  WHEEL  SCRAPERS  DUMPING  THROUGH  TRAP  IN  BRIDGE 


Wheel  Scrapers  Dumped  Through 
Bridge  Over  Wagons 

By  ALBERT  S.  FRY 
Morgan  Engineering  Co..  Memphis,  Tenn. 

THE  PHOTOGRAPH  shows  the  method 
being  used  for  handling  earth  in  mak- 
ing the  excavation  for  a  reservoir  which 
will  be  one  of  the  units  of  the  flood-protec- 
tion work  now  being  constructed  for  the 
city  of  Memphis.  This  work  was  described 
on  page  775  of  the  Engineering  Record  for 
June  10  last. 

A  fill  was  thrown  up  to  an  elevation  sev- 
eral feet  above  the  street  grade.  In  this 
fill  a  timber  subway  was  constructed  with 
a  covering  of  heavy  planks.  Dump  wagons 
entered  the  subway  from  the  adjoining 
street  and  halted  in  position  with  the  wagon 
box  under  an  opening  in  the  subway  cov- 
ering. Wheel  scrapers  are  being  used  to 
make  the  excavation.  These,  loaded,  travel 
up  along  the  top  of  the  fill  until  the  sub- 
way is  reached.  Here  the  contents  of  the 
wheelers  are  dumped  through  the  opening 
in  the  subway  roof  into  the  wagons  be- 
neath. When  one  wagon  is  full,  it  pulls 
out  and  another  takes  its  place.  Enough 
wagons  and  scrapers  are  used  so  that  there 
is  little  delay  in  carrying  on  the  excavation. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Tropical  Storm  Sweeps  Over 
Southern  States 

Wind  Velocity  Reported  105  Miles  an  Hour — 

Rainfall  at   Birmingham,  Ala.,   14.04  Inches 

in  Five  Days — Damage  Runs  Into  Millions 

A  tropical  storm  sweeping  over  the  Gulf 
states  July  5  destroyed  railroad  lines,  wharves, 
telegraph  wires,  did  damage  estimated  at 
§7,000.000  and  flooded  many  cities.  The  storm 
centered  over  Pensacola  and  Mobile  and  com- 
pletely destroyed  communication  with  those 
cities  for  several  days.  The  rainfall  at  Pen- 
sacola is  given  as  7.1  in.  in  a  day;  at  Birming- 
ham 14.04  in.  in  five  days. 

Pensacola  Naval  Station   Damaged 

Seven  navy  hydroplanes,  the  new  dirigible 
hangar  and  the  naval  station  at  Pensacola 
were  damaged  to  such  an  extent  that  $150,000 
will  hardly  suffice  for  making  repairs.  Docks 
were  wrecked,  ships  driven  ashore  and  all 
(■telegraph  communication  destroyed.  The 
rainfall  for  twenty-four  hours  was  7.1  in.  and 
the  wind  velocity  reported  to  be  104  miles  per 
hour  from  the  East.  The  Louisville  &  Nash- 
ville Railroad  bridge  across  Escambia  Bay 
has  been  washed  away  and  about  eleven  miles 
of  track  have  been  damaged  by  the  floods. 
Estimates  from  Pensacola  give  the  damage 
due  to  the  hurricane  as  $7,000,000.  At  Tampa 
the  greatest  wind  velocity  was  19  miles  per 
hour  and  the  maximum  rainfall  0.43  in.  July  4. 

Mobile  Is  Flooded 

The  damage  at  Mobile,  Ala.,  is  estimated 
at  $3,000,000.  The  city  is  inundated  for  four 
or  five  blocks  back  from  the  waterfront  and 
the  terminal  station,  located  4%  blocks  from 
the  water  line,  is  flooded  to  a  depth  of  3  ft. 
Wharves,  coal-handling  machinery,  buildings 
and  ships  have  been  more  or  less  affected  by 
water  and  the  gale,  whose  velocity  is  reported 
to  have  been  from  70  to  105  miles  an  hour. 
The  lowest  barometric  reading  of  28.92  was 
taken  at  5  p.  m.  July  5.  Train  service  between 
Mobile  and  New  Orleans  is  impossible. 

Bridges  Destroyed  at  Birmingham 

Unprecedented  floods  have  been  reported 
from  all  over  Alabama.  In  Birmingham  14.04 
in.  of  rain  fell  between  the  night  of  July  5 
and  3  p.  m.,  July  10,  while  for  July  7  the  pre- 
cipitation was  8.87  in.  Estimates  by  the  city 
engineer  give  the  damage  to  streets  as  $50,000 
and  to   roads  and  bridges   about  $75,000. 

The  rainfall  at  Fort  Gaines  in  one  day  was 
more  than  9  in.,  resulting  in  5-ft.  floods  over 
the  railroad  tracks.  At  New  Orleans  com- 
paratively little  damage  was  done  and  the 
wind  velocity  was  only  38  miles  per  hour. 


Appoint  Committee  on  Activated- 
Sludge  Process 

Members  and  associate  members  of  the 
American  Society  of  Civil  Engineers  interested 
in  sewage  disposal  met  informally  June  28  in 
Pittsburgh  to  discuss  various  problems  in  con- 
nection with  the  treatment  of  sewage  by  the 
activated-sludge  method.  The  report  of  the 
acting  secretary,  T.  Chalkley  Hatton,  dated 
July  6,  states  that  the  time  has  not  yet  come 
for  effecting  a  permanent  organization  to 
avoid  duplication  of  experiments  in  the  United 
States  and  Canada  and  preventing  control  of 
the  activated-sludge  process  by  patents  issued 
without  complete  information  having  been  sub- 
mitted to  the  commissioner  of  patents.  Believ- 
ing that  the  best  results  could  be  obtained 
through  a  committee  and  personal  service,  F. 
A.  Dallyn,  provincial  sanitary  engineer,  To- 
ronto; George  T.  Hammond,  engineer  of  de- 
signs, Borough  of  Brooklyn,  New  York  City, 
and  T.  Chalkley  Hatton,  chief  engineer  of 
the  sewerage  commission,  Milwaukee,  were  ap- 
pointed to  prepare  standard  definitions  and 
other  terms  relating  to  the  activated-sludge 
process  of  treating  sewage.  They  will  also 
tabulate  and  distribute  a  summary  of  work 
now  being  done  or  contemplated  and  suggest 
such  correlation  of  current  work  as  may  be 
desirable. 

The  question  of  submitting  to  the  commis- 
sioner of  patents  information  relating  to  prior- 
ity of  knowledge  of  the  activated-sludge  process 
was  left  with  Prof.  Earle  B.  Phelps,  H.  W. 
Clark,  George  T.  Hammond  and  Dr.  Edward 
Bartow,  with  the  understanding  that  all  mem- 
bers present  should  assist  by  giving  the  com- 
missioner all  possible  information  in  affidavit 
form. 


River  Rises  23  Vi  Feet  Above  Low 
Water  Mark 

Swollen  by  recent  rains  and  melting  snow, 
the  Willamette  River  is  reported  to  have  risen 
2314  ft.  above  low- water  mark  at  Portland, 
Ore.  That  is  the  highest  stage  recorded  in 
several  years.  Reports  from  The  Dalles,  Ore., 
state  that  the  Columbia  River  has  reached  the 
flood  stage  of  40  ft.  without  causing  damage. 


Roosevelt  Recruiting  Engineers 

In  the  division  of  troops  which  Colonel 
Roosevelt  proposes  to  raise  there  will  be  in- 
cluded a  full  regiment  of  engineers.  T.  C. 
Desmond,  consulting  engineer,  110  West 
Thirty-fourth  Street,  New  York  City,  is  re- 
ceiving applications  for  enrollments,  assisted 
by  Col.  L.  H.  Grahame,  formerly  commissioner 
of  public  works  at  Porto  Rico. 


Contractors'  Association  Gives 
Views  on  Engineering  Society 

"The  Engineering  Record  editorially  com- 
ments on  a  paper  read  by  James  W.  Rollins 
before  the  Engineers'  Society  of  Western 
Pennsylvania  on  unfair  contract  clauses,  and 
says:  'What  is  needed  is  for  the  engineering 
organizations,  especially  the  American  Society 
of  Civil  Engineers,  to  take  a  decisive  stand 
and  back  up  the  individual  engineer  with  all 
their  influence,'  and  suggests  that  the  whole 
subject  of  contract  documents  be  studied  by  a 
competent  committee  and  standards  recom- 
mended. Highly  commendable,  and  very  much 
to  be  desired — but  not  a  new  idea  at  all.  We 
don't  even  claim  to  have  thought  of  it  first, 
since  that  has  been  the  underlying  thought 
expressed  in  all  of  these  papers  on  contracts 
for  the  past  score  of  years.  We  are,  however, 
skeptical  about  any  assistance  from  the  Amer- 
ican Society  of  Civil  Engineers.  Long  ago 
we  made  such  a  suggestion  to  this  and  that 
influential  member  of  the  society,  but  it  meant 
real  work  and  wasn't  received  with  a  bit  of 
enthusiasm.  Beyond  valuable  contributions  to 
engineering  literature,  the  American  society 
has  not  distinguished  itself  in  any  constructive 
advances  or  improvements  in  engineering 
practice." — Bulletin,  General  Contractors'  As- 
sociation, June,  1916. 

Neeld  Tunnel  Project  Killed 

The  Neeld  or  South  Hills  tunnel  at  Pitts- 
burgh, involving  an  expenditure  of  about 
$1,350,000,  of  which  nearly  $50,000  has  al- 
ready been  spent,  will  not  be  built.  The  Su- 
preme Court  of  Pennsylvania  recently  ruled 
that  the  act  under  which  the  tunnel  ^yas  au- 
thorized is  unconstitutional.  It  is  said  that 
new  bills  will  be  presented  at  the  next  session 
of  the  legislature. 


$22,000,000  to  Complete 
New  York  Subway 

Advance  in  Cost  of  Material  and  Labor  Affects 

Estimates  to  Complete  Work — Increase  of 

$7,000,000  on  Original  Estimate 

To  complete  New  York's  $350,000,000  sub- 
way, $21,834,387  will  be  needed  to  provide  for 
the  completion  of  Contracts  3  and  4.  In  addi- 
tion, $4,500,000  will  be  expended  for  finish- 
ing the  Sixtieth  Street  tunnel.  The  report 
of  Commissioner  Travis  H.  Whitney  and  Le 
Roy  T.  Harkness  to  the  Board  of  Estimate 
says  that  when  the  1913  appropriations  were 
made  detailed  plans  for  a  greater  part  of  the 
lines  had  not  been  made  and  in  some  cases 
the  routes  themselves  had  not  been  determined 
upon.     The  estimates  were  therefore  general. 

The  report  shows  that  construction  work 
under  the  Brooklyn  contract  will  be  nearly 
$8,300,000  in  excess  of  the  original  estimates 
owing  largely  to  the  advance  in  prices  of 
materials  and  labor  caused  by  the  war.  As 
there  is  more  work  remaining  to  be  done  un- 
der Contract  4  than  under  Contract  3,  the  war 
prices  have  had  greater  effect  on  the  esti- 
mates to  complete  the  work.  The  item  of  in- 
terest under  Contract  4  runs  $4,109,000  ahead 
of  the  original  estimate. 

$4,500,000  for  Sixtieth  Street   Tunnel 

The  report  points  out  that  the  net  increase 
in  the  cost  of  construction  work  itself  is  only 
$7,000,000  on  the  original  estimate  of  more 
than  $202,000,000  for  construction  on  both 
contracts.  The  increased  cost  so  far  as  con- 
struction work  proper  is  concerned  is  less  than 
3%   per  cent. 

The  Board  of  Estimate  is  reminded  that 
the  Sixtieth  Street  tunnel,  to  be  used  as  a 
substitute  for  the  Queensboro  Bridge,  will  also 
require  an  appropriation  of  approximately 
$4,500,000. 

The  sum  given  at  the  Public  Service  Com- 
mission's office  for  the  entire  cost  of  the  sub- 
way  system   when   completed   is   $350,000,000. 


President  Signs  Good-Roads  Bill 

President  Wilson,  July  11,  signed  the  Good- 
Roads  Bill  authorizing  the  expenditure  of 
$85,000,000  in  five  years  by  the  federal  gov- 
ernment. The  provisions  of  the  bill  were  out- 
lined on  page  42  of  the  Engineering  Record 
of  July  8. 


Names  New  York  Buildings  Board 

Mayor  Mitchel  of  New  York  this  week  ap- 
pointed the  Board  of  Standards  and  Appeals 
to  take  the  place  of  the  old  Board  of  Exam- 
iners. It  will  have  jurisdiction  over  the  build- 
ing operations  in  each  of  the  five  boroughs. 
Included  in  the  membership  of  the  new  body 
are  Rudolph  Miller,  chairman,  formerly  super- 
intendent of  buildings  of  the  Borough  of  Man- 
hattan, and  Howard  C.  Baird,  consulting  engi- 
neer, member  of  the  firm  of  Boiler,  Hodge  & 
Baird. 


$35,000,000  to  Improve  Steel  Plants 

Announcement  was  made  July  11  by  Charles 
M.  Schwab,  chairman  of  the  board  of  direc- 
tors of  the  Bethlehem  Steel  Corporation,  that 
$35,000,000  will  be  spent  on  improvements  for 
the  Steelton  and  Sparrows  Point  plants.  At 
Steelton  $15,000,000  will  be  expended  and  at 
Sparrows  Point  $20,000,000.  Rolling  mills, 
blast  furnaces,  plate  mills,  coke  ovens  and  new 
tracks  are  among  the  improvements  planned. 


92 


ENGINEERING     RECORD 


Vol.  74,  No.  3 


Form  $1,000,000  Company  for 
South  American  Business 

The  Latin-American  Corporation,  with  a 
capital  stock  of  $1,000,000,  has  been  organized 
by  the  American  International  Corporation  to 
handle  and  investigate  proposals  from  South 
American  sources.  An  expert  engineering  and 
construction  staff  will  be  maintained  to  build 
and  supervise  the  operation  of  the  properties. 

According  to  W.  S.  Kies,  vice-president,  the 
new  corporation  has  under  consideration  many 
specific  projects,  including  the  consolidation 
and  rehabilitation  of  existing  tram  lines;  the 
construction  of  public  work,  including  water- 
supply  systems,  sewerage  systems  and  harbor 
developments,  and  the  construction  and  devel- 
opment of  railways. 


University  of  Iowa  Offers  Five- 
Year  Chemical  Course 

The  State  University  of  Iowa  has  discon- 
tinued its  four-year  course  in  chemical  engi- 
neering and  substituted  five  years'  study  of 
that  subject.  The  new  course  includes  enough 
mechanical-engineering  subjects  to  acquaint 
the  chemical  engineer  with  those  mechanical 
principles  with  which  he  should  be  familiar. 
Inspection  trips  to  chemical  or  metallurgical 
works  are  planned  and  each  student  is  ex- 
pected to  spend  at  least  two  periods  of  six 
weeks  each  in  the  employ  of  some  industrial 
establishment. 


$3,000,000  Deed  to  Imperial  Valley 
Irrigation  System  Changes  Hands 

The  deed  to  the  irrigation  system  in  Cali- 
fornia and  Mexico,  formerly  the  California 
Development  Company,  has  been  delivered  by 
the  Southern  Pacific  Company  to  the  Imperial 
Valley  irrigation  district.  The  consideration 
was  $3,000,000  of  the  district's  bonds.  This 
completes  the  transaction  reported  in  the  En- 
gineering Record  of  Dec.  4,  1915,  page  707, 
and  March  4,  1916,  page  335,  whereby  the  dis- 
trict acquires  control  of  the  irrigation  system. 


Engineers  Organizing  in  Northwest 

An  auxiliary  corps  of  engineers,  according 
to  reports  from  Seattle,  is  being  organized. 
Technically  trained  men  who  would  be  useful 
in  time  of  war  are  being  listed  according  to 
their  qualifications. 


Bayonne,  N.  J.,  Without  Water 

The  bursting  of  a  main  in  the  Newark 
meadows  last  Saturday  left  Bayonne,  N.  J., 
temporarily  without  water.  The  situation  was 
partly  relieved  by  sending  a  supply  through 
an  emergency  main  from  Jersey  City. 


Cloudburst  Floods  Boston 

A  terrific  cloudburst  and  thunderstorm  that 
swept  over  Boston  and  vicinity  July  3  caused 
more  than  $100,000  damage  in  Boston  alone. 
The  Washington  Street  tunnel  and  the  Cam- 
bridge subway  at  Washington  and  Summer 
streets  were  flooded  and  out  of  commission  for 
half  an  hour.  Several  streets  were  filled  with 
water  to  a  depth  of  nearly  a  foot.  The  total 
precipitation   for  the   day  is  given   as  2.3  in. 

May  Use  Cement  Sewer  Pipe  in  Seattle 

The  Board  of  Public  Works  of  Seattle  has 
agreed  to  permit  the  use  of  cement  sewer-pipe 
specifications.  The  details  are  being  handled 
by  A.  H.  Dimock,  city  engineer. 


Engineer  Urges  Nationalization  of 

Foreigners  by  Education 

In  a  report  to  the  Chicago  Association  of 
Commerce  on  Americanization  and  citizenship, 
Robert  Isham  Randolph,  consulting  engineer, 
of  Chicago,  chairman  of  the  committee-at- 
large,  holds  that  the  logical  agency  for  carry- 
ing on  the  work  of  education  among  adult 
foreigners  can  best  be  done  by  the  public 
schools.  To  overcome  the  difficulties  of  get-' 
ting  and  retaining  attendance  it  is  urged  that 
contractors  and  other  employers  influence  their 
unnaturalized  employees  to  take  advantage  of 
such  facilities  and  prepare  themselves  for 
citizenship. 
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Give  Away  600 
Meter  Boxes 

THE  Terre  Haute 
(Ind. )  Waterworks 
Company,  in  twenty 
minutes,  recently  dis- 
tributed more  than  600 
meter  boxes  to  be  used 
by  the  citizens  of  that 
city  as  flower  recepta- 
cles for  growing  plants 


What  Engineers  and 
Contractors  Are  Doing 


A.  E.  Broker  has  resigned  as  assistant 
highway  engineer  for  Milwaukee  County,  Wis- 
consin, to  become  superintendent  for  the  Chick- 
amauga  Quarry  &  Construction  Company,  at 
Savannah,  Ga.  The  Chickamauga  company 
has  a  contract  for  the  concrete  work  on  the 
Savannah  Warehouse  &  Compress  Company's 
new  building  near  Savannah. 

Carl  B.  Ely,  formerly  assistant  super- 
intendent of  the  bridge  and  construction  de- 
partment of  the  Steelton  plant  of  the  old 
Pennsylvania  Steel  Company,  has  been  made 
superintendent  of  that  department,  succeed- 
ing Thomas  Earle,  transferred  to  Bethlehem. 
Mr.  Ely  was  graduated  from  Yale  University 
in  1900  and  then  served  as  apprentice  in  the 
Altoona  shops  of  the  Pennsylvania  Railroad 
for  two  years.  For  a  few  months  in  1902  he 
was  in  charge  of  inspecting  and  testing  at  the 
steel  rail  plant  of  the  Consolidated  Lake  Su- 
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perior  Company  and  in  October  of  that  year 
joined  the  Pennsylvania  Steel  Company.  In 
1904  he  was  made  assistant  engineer  and  a 
few  years  later  was  promoted  to  the  assistant 
superintendency  of  the  department  of  which 
he  is  now  the  head. 

George  L.  Hosmer,  formerly  assistant 
professor  at  the  Massachusetts  Institute  of 
Technology,  has  been  made  associate  professor 
of  topographical  surveying  at  the  institute. 

Warren  W.  Inglis,  who  for  the  past 
two  years  has  been  engaged  as  engineer  on 
the  design  of  the  new  plant  of  the  Remington 
Arms-Union  Metallic  Cartridge  Company,  has 
been  made  resident  engineer  at  the  Benson 
mines,  at  Benson  Mines,  N.  Y. 

Eugene  C.  Miles,  formerly  associate 
editor  of  the  Engineering  Record,  has  been 
made  editor  of  the  Amencan  Gas  Light  Jour- 
nal, New  York  City.  Mr.  Miles  was  gradu- 
ated from  Pennsylvania  Military  College  in 
1906  and  from  then  until  early  in  1908  served 
on  the  engineering  forces  of  the  Pennsylvania 
Railroad  on  the  East  River  and  land  tunnels. 
New  York  City.  He  left  the  employ  of  the 
Pennsylvania  to  become  assistant  engineer  in 
the  department  of  public  works  of  the  Re- 
public of  Cuba.  He  returned  to  New  York 
City  the  following  year  and  until  June,  1910, 
was  engineer  for  the  Hanover  Contracting 
Company  on  the  installation  of  water  mains 
and  appurtenances  in  the  boroughs  of  Manhat- 
tan and  Richmond.  He  was  made  engineer  on 
wharf  construction  at  Port  an  Prince,  Haiti, 
for  the  Empire  Engineering  Corporation,  of 
New  York  City,  in  June,  1910,  but  resigned  in 
September  of  that  year  to  return  to  the  Han- 
over Contracting  Company.  He  joined  the 
staff  of  the  Engineering  Record  early  in  1915. 

W.  Staley  Wicker,  after  serving  for 
nearly  a  year  as  assistant  engineer  on  high- 
way construction  in  Davidson  County,  North 
Carolina,  has  resigned  to  become  building  in- 
spector for  the  Atlantic  Coast  Line  Railroad. 

R.  L.  Daugherty,  assistant  professor 
of  hydraulics  in  Sibley  College,  Cornell  Uni- 
versity, has  resigned  and  has  been  appointed 
professor  of  hydraulic  engineering  in  Rens- 
selaer Polytechnic  Institute,  succeeding  Prof. 
Lewis  F.  Moody,  who  has  resigned  to  enter 
private  practice.  Professor  Daugherty  was 
graduated  from  Leland  Stanford  University 
in  1909  and  for  one  year  thereafter  was  in- 
structor in  experimental  engineering  at  his 
alma  mater  before  going  to  Cornell.  He  is  the 
author  of  "Hydraulic  Turbines,"  "Centrifugal 
Pumps"  and  "Hydraulics." 

George  W.  Fuller,  consulting  engi- 
neer of  New  York  City,  has  been  awarded  the 
Edward  Longstreth  medal  of  merit  by  the 
Franklin  Institute,  Philadelphia,  for  his  paper 
on  "Biochemical  and  Engineering  Aspects  of 
Sanitary  Water  Supply."  The  paper,  which 
was  published  in  the  "Journal"  of  the  insti- 
tute in  July,  1915,  was  a  comprehensive  de- 
scription of  practical  means  of  measuring  the 
sanitary  quality  of  water  supplies. 

Robert  A.  Gumming s.  Jr.,  who  was 
graduated  from  the  civil  engineering  course 
at  Yale  University  last  month,  will  shortly 
enter  the  office  of  his  father,  Robert  A.  Cum- 
mings,  consulting  engineer,  Pittsburgh. 

Prof.  A.  N.  Talbot,  of  the  University 
of  Illinois,  the  well-known  authority  on  rein- 
forced-concrete,  was  honored  with  the  degree 
of  doctor  of  engineering  by  the  University  of 
Michigan  at  its  commencement  exercises  late 
last  month.  The  University  of  Pennsylvania 
conferred  the  degree  of  doctor  of  science  on 
him  last  year.  Professor  Talbot,  in  addition 
to  his  services  on  various  technical  commit- 
tees on  concrete,  is  chairman  of  the  committee 
on  track  stresses  of  the  American  Society  of 
Civil  Engineers,  a  past  director  of  that  so- 
ciety and  also  a  past-president  of  the  American 
Society  for  Testing  Materials. 

Earle  C.  Waite  has  been  promoted 
from  structural  engineer  for  the  Bethlehem 
Steel  Company  to  civil  engineer  in  the  office 


of   the   vice-president   in   charge   of   securing 
raw  materials. 

L.  R.  Talbot  was  recently  made  con- 
struction engineer  for  the  Shawinigan  Water 
&  Power  Company,  at  Shawinigan  Falls,  Que- 
bec, Canada.  Mr.  Talbot  will  work  on  the 
storage  dam  on  the  upper  St.  Lawrence  River 
and  on  the  construction  of  a  transmission  line. 

James  L,  Tighe,  consulting  hydraulic 
engineer,  of  Holyoke,  Mass.,  has  been  engaged 
by  the  board  of  public  works  to  assist  in  esti- 
mating the  value  of  the  Springfield  water- 
works. Mr.  Tighe  was  connected  with  the 
Holyoke  engineering  department  for  19  years, 
and  resigned  to  engage  in  consulting  practice 
about  six  years  ago. 

William  H.  Kavanaugh,  professor 
of  experimental  engineering  at  the  University 
of  Minnesota,  will  Sept.  1,  become  connected 
with  the  University  of  Pennsylvania  in  a  sim- 
ilar capacity.  Professor  Kavanaugh  has  been 
a  member  of  the  faculty  of  the  University  of 
Minnesota  for  fifteen  years,  the  last  nine  as 
head  of  the  department  of  experimental  engi- 
neering. 

Henry  0.  Pond  has  resigned  as  mechan- 
ical engineer  for  Westinghouse  Church  Kerr 
&  Company  to  take  charge  of  the  timber,  pulp 
and  water-power  interests  of  E.  B.  Cadwell 
&  Company,  New  York  City. 

Arthur  Lederer  has  resigned  as  chief 
chemist  for  the  Sanitary  District  of  Chicago 
to  study  the  course  for  health  officers  at 
Harvard-Technology. 

R.  E.  K  0  0  N,  consulting  engineer,  of  Port- 
land, Ore.,  will  be  in  charge  of  the  engineering 
work  in  connection  with  the  construction  of 
the  26-mile  Sultan  River  pipe  line  project  for 
which  the  contract  was  let  June  5.  The  work, 
which  involves  the  expenditure  of  about 
$600,000  and  will  furnish  a  new  source  of 
water  supply  for  the  city  of  Everett,  Wash., 
will  be  completed  late  in  1917.  Mr.  Koon 
made  the  surveys  for  the  Sultan  River  project 
as  the  representative  of  Burns  &  McDonnell, 
consulting  engineers,  of  Kansas  City. 

Eliot  N.  Smith,  formerly  with  the 
firm  of  Smith,  Hauser  &  Mclsaacs,  New  York 
City,  has  been  made  supervisor  of  the  recently 
created  bureau  of  engineering  of  Nutley,  N.  J. 
After  being  graduated  from  Oberlin  College 
in  1900  Mr.  Smith  spent  four  years  at  Har- 
vard University.  Upon  graduation  he  was 
made  instrumentman  for  the  Massachusetts 
State  Harbor  and  Land  Commission  and  in 
August,  1904,  became  connected  with  the 
Rapid  Transit  Railroad  Commission,  New 
York  City.  He  was  assistant  engineer  at  the 
time  of  his  resignation  in  1906,  when  he  ac- 
cepted a  similar  position  with  the  Board  of 
Water  Supply,  New  York  City.  Mr.  Smith  re- 
signed after  nine  years'  service  with  that  board 
to  become  associated  with  Smith,  Hauser  & 
Mclsaacs. 

A.  D.  Ludlow,  engineer  and  contractor, 
was  recently  made  sewer  engineer  in  the  de- 
partment of  engineering,  Kansas  City,  Mo. 
For  two  years  after  being  graduated  from 
the  University  of  Kansas  in  1894,  Mr.  Ludlow 
was  structural  steel  draftsman  for  J.  A.  L. 
Waddell,  consulting  engineer,  Kansas  City. 
He  spent  the  next  five  years  as  designer  of 
sewers  and  metal  structures  in  the  city  engi- 
neer's office.  In  1902  he  was  made  assistant 
engineer  for  the  Kansas  City  Southern  Rail- 
way, but  in  1907  returned  to  the  engineering 
department  of  the  city  as  assistant  engineer. 
During  the  construction  of  the  new  station 
and  terminal  Mr.  Ludlow  was  assistant  engi- 
neer for  the  Kansas  City  Terminal  Railway, 
his  period  of  employment  by  that  road  extend- 
ing from  July,  1909,  to  October,  1912.  While 
with  that  company  he  designed  the  $1,000,000 
O.  K.  Creek  sewer  described  in  the  Engineer- 
ing Record  for  Nov.  2,  1912,  page  480.  Mr. 
Ludlow  entered  the  contracting  field  in  1912, 
specializing  in  reinforced-concrete  and  sewer 
construction.  The  Kansas  City  sewer  depart- 
ment  was   recently   reorganized   to  handle   a 


large  amount  of  work  that  has  accumulated 
during  the  past  two  years,  including  the 
$1,750,000  Blue  River  sewer  provided  for  in 
a  recent  bond  issue. 

Edmund  T.  Perkins,  consulting  engi- 
neer, of  Chicago,  has  been  appointed  a  mem- 
ber of  a  new  committee  of  the  Chicago  Asso- 
ciation of  Commerce  on  military  and  naval 
affairs.  The  work  of  the  committee  will  in- 
clude soldiers'  relief  and  welfare,  relief  of 
soldiers'  families,  recruiting,  transportation 
and  sanitation. 

Frank  G.  White,  who  for  the  past 
five  years  has  been  vrith  the  State  Harbor 
Commission  of  California,  where  he  had  risen 
to  the  position  of  principal  assistant  engineer, 
was  July  7  made  chief  engineer  of  the  com- 
mission. Mr.  White  is  a  graduate  of  the 
University  of  Iowa,  class  of  1899. 


Obituary  Notes 


Joseph  Ramsey,  Jr.,  president  of  the 
Lorain,  Ashland  &  Southern  Railroad  and 
past-president  of  the  Wabash  Railroad,  died 
July  7  at  his  home  in  East  Orange,  N.  J.,  at 
the  age  of  66.  Mr.  Ramsey  was  bom  at  Pitts- 
burgh, Pa.,  in  1850  and  was  educated  at  the 
Western  University  of  Pennsylvania.  He  en- 
tered railway  service  in  1869  as  a  member  of 
the  engineer  corps  of  the  Pittsburgh,  Cincin- 
nati, Chicago  &  St.  Louis  Railway  and  was 
later  engaged  by  different  railways  on  engi- 
neering work  until  his  appointment  as  engi- 
neer for  the  Bell's  Gap  Railroad  in  1872. 
After  a  year's  service  he  was  made  chief  engi- 
neer and  superintendent  for  that  road,  in  which 
position  he  remained  until  1879,  when  he  re- 
signed to  take  a  similar  position  with  the 
New  Castle  &  Lake  Erie.  He  left  that  road 
after  ten  months'  service  to  become  chief 
engineer  and  superintendent  for  the  Pittsburgh 
Southern  Railroad.  He  was  made  chief  engi- 
neer and  general  manager  for  the  Pittsburgh, 
Chartiers  &  Youghiogheny  Railroad  in  1882 
and  in  the  next  year  held  a  similar  office  with 
two  other  railways  and  with  the  Chartiers 
Block  Company.  In  1883  he  was  made  engi- 
neer and  in  1886  chief  engineer  for  the  Cin- 
cinnati, Hamilton  &  Dayton.  January  of  1890 
found  him  assistant  to  the  president  of  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Railway,  which  office  he  held  until  the  middle 
of  the  following  year.  Indications  of  Mr. 
Ramsey's  executive  ability  rapidly  became  ap- 
parent in  1890,  when  he  was  made  president 
of  the  Peoria  &  Pekin  Union  Railway  in  addi- 
tion to  his  other  offices.  Appointments  to  exec- 
utive positions  with  various  roads  followed 
closely  during  the  five  years  which  preceded 
his  appointment  as  vice-president  and  general 
manager  of  the  Wabash  Railroad  in  1895.  He 
was  elected  to  the  presidency  of  that  road  in 
1901.  He  resigned  in  1905.  Mr.  Ramsey  was 
president  of  the  following  railroads  for  the 
periods  indicated:  Wheeling  &  Lake  Erie, 
1901-05;  Western  Maryland  and  West  Vir- 
ginia Central  &  Pittsburgh,  1903-05;  Ann  Ar- 
bor, 1902-05  and  1910-12.  He  was  made  pres- 
ident of  the  Ashland  &  Western  Railway  and 
the  Lorain,  Ashland  &  Southern  Railroad  in 
1910  and  president  of  the  Wheeling  &  Lake 
Erie  in  1912. 

Robert  M.  Roy,  general  manager  of  the 
Hamilton  Bridge  Works  Company,  Ltd.,  Ham- 
ilton, Ontario,  died  recently  in  that  city.  Mr. 
Roy  began  his  engineering  career  in  1886  in 
the  engineering  department  of  the  Grand 
Trunk  Railway,  where  he  was  employed  until 
going  to  the  Brown  Manufacturing  Company, 
Belleville,  Canada,  in  1888.  After  four  years 
with  the  Brown  company  Mr.  Roy  resig:ned 
to  take  a  position  with  the  Central  Bridge  & 
Engineering  Company  at  Peterboro.  He  left 
the  latter  firm  in  1898  to  become  assistant 
engineer  of  construction  for  the  Hamilton 
Bridge  Works  Company.  He  remained  with 
the  company  continuously  until  his  death. 
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Chip  Floors  for  Top  Coat  with 
Pneumatic  Hammers 

A  bond  between  slab  and  wearing  surface 
of  the  concrete  floor  in  the  new  office  and  rec- 
ord building  of  the  Chicago  &  North  Western 
Railway  in  Chicago  is  being  accomplished  by 
chipping  the  slab  surface  with  pneumatic 
chipping  hammers.  By  the  hand-and-pick 
method  80  sq.  ft.  is  an  8-hr.  day's  work. 
With  the  specially  adapted  equipment  shown 
in  the  photograph  three  men  using  one  five-gun 
and    two    single-gun    chipping    hammers    can 


Motor-Driven  Dump  Car  Claimed 
to  Increase  Efficiency 

A  material  reduction  in  the  cost  of  dispos- 
ing of  waste  material  is  said  to  be  effected  by 
the  use  of  a  motor-driven  dump  car  made  by 
the  Orenstein-Arthur  Koppel  Company,  of 
Koppel,  Pa.  The  car  is  9  ft.  8  in.  long,  5  ft. 
10   in.   wide   and   4   ft.   8   in.   high   and  has   a 


FIVE-GUN    HAMMER   CHIPS   CONCRETE 

roughen  more  than  3000  sq.  ft.  per  day.  The 
five-gun  hammer  is  used  for  most  of  the  work 
and  the  single-gun  hammers  for  trimming 
around  the  edges  and  columns. 

Paul  J.  Kalman  &  Company,  St.  Paul,  have 
the  contract  for  the  floor  work.  Their  super- 
intendent, Charles  E.  Cook,  estimates  that  the 
cost  is  reduced  60  per  cent  over  hand  methods 
and  the  efficiency  of  the  bond  materially  in- 
creased. The  special  hammers,  which  were 
furnished  by  the  Kellar  Pneumatic  Tool  Com- 
pany, Fond  du  Lac,  Wis.,  were  supplied  with 
air  by  a  Zin-Ho  portable  air  compressor. 


MOTOR-DRIVEN    DUMP    CAR    SAID    TO    REDUCE    COST 
OF   DISPOSING   OF   WASTE    MATERIAL 

capacity  of  54  cu.  ft.  It  is  made  to  fit  any 
gage  from  36  in.  to  standard  and  is  furnished 
for  use  where  either  alternating  or  direct 
current  is  available.     One  man  can  handle  the 


Business  Notes 

F.  T.  Kern  and  M.  R.  Hunter  have  formed 
the  firm  of  Kern-Hunter,  Inc.,  First  National 
Bank  Building,  Milwaukee,  Wis.  The  organiza- 
tion is  Wisconsin  and  northern  Michigan  rep- 
resentative for  a  number  of  companies  selling 
to  contractors.  Mr.  Kern  has  been  in  the  con- 
tractors' equipment  field  in  Milwaukee  for  ten 
years.  Mr.  Hunter  was  formerly  a  member  of 
the  editorial  staff  of  the  Engineering  Record. 

Lidgerwood  Manufacturing  Company  of  New 
York  City  has  removed  its  Seattle  office  to  65 
Columbia  Street. 

O.  K.  Clutch  &  Machinery  Company  of  Co- 
lumbia, Pa.,  has  moved  into  new  and  larger 
quarters  in  that  city. 

Herman  Nieter,  formerly  sales  manager  for 
the  Kennicott  Company,  Chicago,  and  later 
manager  of  the  New  York  office  of  the  Blaw 
Steel  Construction  Company,  is  now  with  the 
American  Spray  Company,  New  York  City,  as 
sales  engineer. 

E.  R.  Marker,  district  manager  for  the  T.  L. 
Smith  Company,  Milwaukee,  has  removed  to 
609  Wells  street,  where  he  has  a  complete  line 
of  mixer  and  other  contractors'  equipment  on 
hand. 


Band  Friction  Used  on  Hoist 

A  newly  designed  steam  hoist  equipped  with 
band  friction  to  eliminate  end  thrust  is  made 
in  six  sizes  varying  from  7  x  10-in.  to  12  x 
12-in.  cylinders,  by  the  Thomas  Elevator  Com- 


Portable  Stone  Unloader  Costs 
Little  to  Install 

One  of  the  claims  made  for  the  Burch  stone 
unloader  is  that  its  cost  of  installation  is 
small,  as  a  pit  about  30  in.  deep  by  32  in.  wide 
is  all  the  excavation  necessary.  "The  belt  con- 
veyor travels  225  ft.  per  minute  and  delivers 
stone  to  the  wagon  at  the  rate  of  1  cu.  yd.  a 
minute.  The  machine  is  so  constructed  that 
the  end  of  the  elevator  will  be  7%  ft.  from  the 
ground  with  the  wagon  20  ft.  away  from  the 
track.  It  is  also  said  that  stone  can  be  car- 
ried with  the  belt  at  an  angle  as  great  as  29 
deg.  The  unloader  is  operated  by  an  Alama 
gasoline  engine. 

The  Burch  unloader  is  manufactured  by  the 
Burch  Plow  Works  Company,  Crestline,  Ohio. 


NEW  STEAM   HOIST  HAS  BAND  FRICTION 

pany,  Chicago.  Other  features  of  this  line 
of  the  double-cylinder-type  hoist  are  the  solid- 
cast  bedplate,  cut  steel  gears  throughout,  ad- 
justable cross-head  gibs,  straight-line  valve 
action  and  a  solid-end  connecting  rod. 


Donate  Trucks  to  Aid  Militia 

The  work  of  moving  supplies  from  the 
Georgia  state  arsenal  to  the  freight  depot  at 
Atlanta  last  week  was  done  by  Smith  Form-A- 
Trucks.  The  Smith  company  donated  three 
trucks  for  use  in  hauling  the  material.  More 
than  five  carloads  of  supplies  weighing  about 
70  tons  were  thus  transported. 


UNLOADER  CARRIED 
STONE  AT  ANGLE  OF 
29   DEGREES 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

The    Pelton    Water    Wheel    Company,    San 

Francisco  and  New  York.  Four-page  folder, 
8  X  11  in.,  devoted  to  Pelton  waterwheels.  Out- 
lines information  required  for  analysis  of  a 
proposed  water-power  development  and  illus- 
trates different  uses  to  which  such  power  can 
be  put. 

The  Austin-Western  Road  Machinery  Com- 
pany, Chicago.  Circular,  8  x  11  in.,  8  pages. 
Shows  the  Austin  pneumatic  road  scarifier  in 
operation  attached  to  the  Austin  motor  road 
rollers. 

National  Tube  Company,  Pittsburgh.  Cata- 
logue, 8  X  10  in.,  72  pages.  Aside  from  show- 
ing many  reasons  why  National  pipe  should 
be  used  the  booklet  contains  pictures  and 
drawings  showing  damage  resulting  from  in- 
stallations of  poor  pipe.  Almost  every  page 
boasts  a  picture  of  a  National  installation 
showing  some  point  of  unusual  interest. 

The  Parsons  Company,  Newton,  Iowa.  Book- 
let, 6x7  in.,  12  pages,  describing  two  models 
of  the  Parsons  backfiller  with  caterpillar  trac- 
tion. Illustrated' with  pictures  of  the  machine 
in  operation. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh. Bulletin  69,  7  x  10  in.,  24  pages.  Illus- 
trated with  photographs  of  practically  every 
kind  of  Blaw  steel  forms  for  road,  sidewalk, 
curb  and  gutter  work  and  giving  the  distinct 
use  of  each  form.  A  few  of  the  15,000  jobs  on 
which  Blawforms  have  been  used  are  also 
shown. 

The  Wellman  -  Seaver  -  Morgan  Company, 
Cleveland.  Circular,  9  x  10  in.,  8  pages.  De- 
scribes and  illustrates  the  Johnson  hydraulic 
valve  for  water-power  plants  and  supply  sys- 
tems. Shows  one  of  the  8-ft.  Johnson  valves 
used  by  the  Salmon  River  Power  Company  and 
the  12-ft.  Johnson  valve  built  for  the  Utah 
Power  &  Light  Company. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio.  Volume  entitled  "Kahn  Road 
Book,"  5x8  in.,  128  pages.  The  first  part  con- 
tains a  general  historical  review  of  concrete 
pavements  as  well  as  tables  giving  cost  data. 
The  reinforcing  of  concrete  pavement  is  thor- 
oughly discussed,  under  which  heading  the 
Kahn  road  mesh  is  described.  Expansion 
joints  and  the  necessity  for  protecting  the 
edges  occupy  another  section,  in  which  is  in- 
cluded information  regarding  Kahn  armor 
plates  and  the  installing  device.  Specifications 
for  concrete  highways  are  included  with  pic- 
tures of  that  kind  of  roads. 
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Pity  the  Poor  Railroad 

A  RECENT  editorial  plaint  in  the  Balti- 
more Sun  is  a  sample  of  the  type  of 
economics  imposed  by  the  public  on  the 
railroads.  It  appears  that  while  some  im- 
provements are  being  made  in  the  tunnel, 
near  the  present  station,  freight  traffic  is 
being  diverted  around  the  city.  The  Sun 
very  promptly  asks  whether  the  change  fore- 
shadows the  diversion  of  part  of  the  pas- 
senger traffic,  adding  that  Baltimore  cannot 
tolerate  the  curtailment  of  its  passenger- 
train  accommodations.  It  might  lessen  the 
stopping  off  of  through  passengers!  The 
adequacy  of  the  service  and  the  railroad's 
return  on  its  investments  apparently  do  not 
interest  the  Sun.  Let  the  stockholder  hold 
the  bag.  And  lest  this  attitude  be  thought 
a  mere  whim  of  the  journal  in  question,  let 
it  be  said  that  to  prevent  just  such  a  diver- 
sion the  Maryland  Legislature  passed  a  law 
some  years  ago  prohibiting  the  railroad 
from  building  a  cutoff  within  16  miles  of 
the  city.  Truly  the  railroad  is  the  public 
clown.  How  else  account  for  the  antics  it 
is  made  to  perform? 

Who's  Who  at  Conventions 

A  DETAIL  to  which  local  committees  in 
charge  of  convention  arrangements  may 
well  give  heed  is  the  convention  badge. 
The  general  practice  is  to  give  each  mem- 
ber a  numbered  badge.  A  much  better  sys- 
tem, which  is  occasionally  adopted,  is  to 
have  the  member's  name  on  the  badge.  The 
numbering  of  delegates  robs  a  meeting  of 
the  personal  touch  which  can  be  secured  by 
using  names.  One  of  the  prime  objects  of 
all  such  gatherings  is  to  promote  social 
intercourse,  and  in  a  national  association, 
where  members  congregate  from  widely 
separated  sections,  men  do  not  always  have 
a  wide  personal  acquaintance.  They  may, 
however,  know  one  another  by  reputation, 
and  if  a  man  carries  his  name  on  his  badge 
he  may  be  readily  approached  by  those  who 
wish  to  meet  him.  The  mere  fact  of  carry- 
ing the  name  displayed  also  makes  for 
greater  cordiality,  the  feeling  being  that 
the  badges  are  an  indication  that  formal 
introductions  are  not  necessary. 

No  Pump  House  in  Park 

THIS  week's  developments  in  the  con- 
troversy over  the  erection  of  a  pump 
house  above  one  of  the  Catskill  aqueduct 
shafts  within  the  limits  of  Morningside 
Park,  New  York  City,  indicate  that  the 
structure  will  be  placed  underground.  Its 
proposed  location  on  the  surface  in  the  park 
area  occasioned  a  storm  of  protest  from  the 
press,  civic  bodies  and  individuals.  Deem- 
ing the  matter  of  civic  importance,  the 
American    Institute    of    Consulting    Engi- 


neers appointed  a  committee,  headed  by 
William  J.  Wilgus,  to  investigate  and  re- 
port on  the  question.  Its  findings  indicated 
that  a  subsurface  pump  structure  was 
feasible,  and  it  is  probable  that  the  com- 
mittee of  the  Board  of  Estimate  and  Ap- 
portionment which  has  this  matter  under 
consideration  will  advocate  this  solution  to 
the  problem.  Of  course  the  underground 
structure  will  involve  a  greater  cost  than 
the  one  originally  planned — $50,000  or 
more.  Nevertheless  it  is  believed  that  the 
payment  of  this  sum  is  preferable  to  an 
invasion  of  an  area  set  aside  for  park  pur- 
poses. Then,  too,  the  building  of  the  sta- 
tion above  ground  would  set  a  dangerous 
precedent.  The  outcome  is  in  accordance 
with  the  Engineering  Record's  opinion,  ex- 
pressed in  a  previous  issue,  as  to  the 
undesirability  of  encroaching  on  park  lands. 
If  no  other  solution  than  a  pump  house 
above  ground  were  possible  public  necessity 
might  have  justified  the  original  plan. 
There  appears  to  be  no  doubt,  however, 
that  the  subsurface  station  is  feasible. 
Under  these  circumstances  there  should  be 
no  encroachment  upon  the  park  area. 

Arbitration  vs.  Suits 

ARBITRATIONS  of  disputes  arising 
over  engineering  contracts  involving 
private  parties  are  so  common  as  to  excite 
no  comment  among  engineers.  With  in- 
creasing frequency  disputes  involving  the 
public  and  public-service  corporations  are 
being  settled  in  the  same  way.  The  Engi- 
neering Record  has  called  attention  to  sev- 
eral such  cases,  and  in  this  issue  Farley 
Gannett  tells  of  the  satisfactory  settlement 
of  a  public-service  case  which  had  already 
gone  to  the  state  supreme  court  and  had 
been  ordered  retried.  In  two  months  the 
board  settled  what  the  courts  had  failed  to 
determine  during  the  course  of  two  years 
of  litigation.  Mr.  Gannett  points  out  that 
arbitration  in  such  cases  offers  a  speedy 
and  satisfactory  settlement  where  the 
jurisdiction  of  public-service  commissions 
does  not  apply.  This  is  not  disputed,  but 
attention  is  called  to  the  fact  that  at  least 
one  public  service  commission  is  conduct- 
ing its  work,  when  decisions  depend  en- 
tirely or  largely  upon  engineering  facts,  in 
the  same  spirit  as  the  arbitration  that  Mr. 
Gannett  describes.  Engineering  hearings 
are  held  at  which  the  engineer  of  the  com- 
mission presides  and  acts  as  arbitrator. 
The  conclusions  usually  are  reached  by 
unanimous  agreement.  When  there  are 
points  about  which  no  agreement  can  be 
reached  they  are  specified  in  the  detailed 
report  to  the  commission.  The  advantage 
of  such  a  procedure  is  obvious.  It  does  not 
in  any  way  change  the  policy  or  theory  of 
the  case  held  by  the  attorneys  of  either 


side  and  the  briefs  and  arguments  of  attor- 
neys proceed  before  the  commission,  after 
the  engineers'  conference  is  finished,  in  the 
usual  way.  Contestants  who  have  appeared 
before  the  commission  in  cases  where  the 
procedure  has  been  handled  in  this  way  have 
said  that  the  presentation  of  their  cases 
has  been  very  much  facilitated.  The  com- 
mission likewise  has  saved  time.  The  prac- 
tice deserves  wider  adoption. 

Larceny 

PROTEST  against  the  stealing  of  engi- 
neers' ideas  by  other  engineers  and  by 
manufacturers    is    heard    with    too    great 
frequency.     Generally  there  is  no  remedy 
at  law,  so  that  the  only  hope  for  a  lessen- 
ing of  the  practice  lies  in  raising  the  gen- 
eral   level    of    the   profession    and    of   the 
business  ethics.    Periodical  public  protests, 
however,  may  help  to  shame  those  who  de- 
liberately filch  from  others.     Of  recent  in- 
stances there  come  to  mind  imitation  of  a 
novel  and  successful  water-softening  plant, 
the  appropriation  of  details  from  designs 
submitted  by  a  builder  of  turbines  and  the 
use  of  some  special  apparatus  designed  for 
sewage  treatment.     Each  one  can  lengthen 
the    list    from    his    own    experience.      Of 
course,  there  is  another  angle  of  this  mat- 
ter— that  advancement  of  the  race  demands 
that  more  efficient  devices  and  methods  be 
applied  as  rapidly  as  practicable.     To  ac- 
cept the  old  when  there  is  better  available 
is  not  only  a  mark  of  incompetence  but  a 
brake  on  progress.    More  fundamental  than 
that  broad  consideration,   however,   is  the 
principle  that  the  laborer  is  worthy  of  his 
hire,  that  a  man  should  receive  the  reward 
of   his    discovery    and    his   efforts.      Jones 
cannot  cite  in  his  defense  for  appropriat- 
ing Smith's   method   that   it  would   be  an 
injustice  to  his  client  to  use  an   obsolete 
process.     The  proper  procedure  is  to  call 
Smith  into  consultation  and  let  him  profit 
by  his  skill.    Another  phase  of  the  question 
is  that  it  is  usually  economical  to  come  to 
the  originator  of  a  device  for  help.    In  two 
of  the  cases  cited  above  the  designs  were 
purloined  bodily  and  applied  to  conditions 
where  they  did  not  exactly  apply.     In  one 
case  there   was   a  partial   failure;    in   the 
other,  a  wise  client  took  the  precaution  to 
consult   the   originator   and   saved   himself 
from  certain  loss.    Manifestly  the  principle 
of  respect  for  another's  development  must 
be   applied   with  judgment.     To   draw   no 
lessons    from    the    experiences    of    others 
would  be  death  to  progress.     In  reinforced 
concrete,    for   example,    the   little   develop- 
ments  here  and   there  brought  about  the 
rapid   advance.     The  true  gentleman   will 
have  no  difficulty  in  telling  how  far  he  may 
go  and  when  he  should  consult  with,  or  at 
least  give  credit  to,  the  originator. 
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Gasoline  and  Sewer  Explosions 

INSOFAR  as  the  civil  engineer's  work  is 
concerned  the  tremendous  increase  in  the 
use  of  motor  vehicles  during  the  last  few 
years  has  had  its  most  marked  effect  in  the 
field  of  road  building,  but  there  is  another 
phase  of  the  motor  situation,  not  so  import- 
ant, to  be  sure,  but  still  of  enough  conse- 
quence to  place  a  new  obligation  upon  muni- 
cipal engineers.  Every  now  and  then  a 
section  of  some  large  city  is  shaken  by  an 
explosion  in  its  sewerage  system.  Lives 
of  pedestrians  are  endangered  by  manhole 
heads  popping  skyward,  pavements  are 
cracked,  window  panes  broken  and  sewer 
walls  shattered.  It  has  been  pretty  clearly 
shown  that  such  explosions  are  traceable 
directly  to  the  presence  of  gasoline  vapor. 
Garages  are  the  chief  source  of  trouble, 
though  dry-cleaning  establishments,  where 
large  quantities  of  naphtha  are  used,  are 
also  to  blame. 

Not  long  ago  Pittsburgh  experienced  two 
serious  sewer  explosions,  and  an  investi- 
gation of  their  causes  was  undertaken  by 
the  U.  S.  Bureau  of  Mines,  co-operating 
with  the  municipal  authorities.  The  re- 
sults of  this  study  have  just  been  published 
in  Technical  Paper  117,  by  G.  A.  Burrell 
and  H.  T.  Boyd  of  the  Bureau  of  Mines. 
The  tests  were  made  in  a  sewer  8  ft.  3  in. 
wide  and  8  ft.  6  in.  high,  tapped  by  six 
manholes.  Gasoline  was  dumped  into  the 
sewer  at  the  upper  manhole  and  tests  of  the 
sewer  air  were  made  between  that  point 
and  the  outlet  into  the  Allegheny  River, 
2706  ft.  distant.  As  a  general  rule,  accord- 
ing to  the  report,  1.5  per  cent  of  gasoline 
may  be  fixed  as  the  low  explosive  limit  of 
mixtures  of  gasoline  vapor  and  air.  The 
results  of  the  tests  indicate  that  one  barrel 
(55  gal.)  of  gasoline  dumped  at  once  into 
the  sewer,  in  which  the  flow  was  19.6 
sec.-ft.  and  the  velocity  61/2  ft.  per  second, 
caused  the  formation  of  an  explosive  mix- 
ture for  only  a  few  minutes  at  any  given 
point.  The  largest  quantity  of  gasoline 
vapor  in  iany  sample  was  2.19  per  cent  at 
manhole  3.  When  a  barrel  of  gasoline  was 
poured  into  the  sewer  at  the  rate  of  5  gal. 
per  minute,  instead  of  being  dumped,  as  in 
the  first  test,  the  highest  percentage  of 
gasoline  vapor  2  ft.  above  the  water  sur- 
face was  0.70  per  cent.  The  highest  per- 
centage 2  in.  above  was  1.67  per  cent. 
Thus  at  certain  periods,  and  at  points  2  in. 
above  the  water,  explosive  atmospheres  ex- 
isted, but  2  ft.  above  the  water  the  atmos- 
pheres were  not  explosive. 

When  the  sewer  was  bulkheaded,  to  simu- 
late conditions  that  would  prevail  if  the 
outlet  were  submerged,  a  dangerous  condi- 
tion resulted  from  dumping  into  the  sewer 
at  one  point  one  barrel  of  gasoline  at  the 
rate  of  5  gal.  per  minute.  At  some  places 
a  dangerous  atmosphere  continued  for  5 
hours.  This  result,  of  course,  is  attribut- 
able to  the  slowing  up  of  the  flow.  Re- 
peating this  test  with  only  one-half  barrel 
of  gasoline,  admitted  at  a  5-gal.-per-minute 
rate,  there  did  not  result  at  any  time  a 
dangerous  condition  except  during  the  first 
15  minutes. 

While  the  report  does  not  contain  any 
recommendation  concerning  the  prevention 


of  sewer  explosions,  the  information  it 
carries"  should  be  of  considerable  interest 
to  municipal  engineers  charged  with  the 
maintenance  of  sewerage  systems. 


Engineering  at  the  Front 

THE  half  has  not  yet  been  told  of  the 
service  of  the  engineer  in  the  pres- 
ent warfare  along  the  western  front.  In 
fact,  the  success  of  military  operations 
there  depends  on  intensive  transportation, 
most  of  it  of  a  temporary  character.  The 
Germans,  as  is  well  known,  had  their  mili- 
tary railroads  thoroughly  prepared  as  far 
as  the  Belgian  and  French  frontiers,  with 
numerous  lines  reaching  this  territory  and 
expanding  into  branches  with  elaborate 
unloading  facilities,  so  that  at  the  first 
moment  of  war  men  and  material  could  be 
spread  out  quickly  along  the  whole  front. 
The  Allies  had  much  smaller  resources  of 
this  kind  and  have  had  to  organize  them 
since  the  outbreak  of  hostilities.  It  is  re- 
ported on  good  authority  that  along  the 
British  front  alone  hundreds  of  miles  of 
light  railway  have  been  laid  on  temporary 
roadbeds  sometimes  hardly  more  than 
superficial,  to  enable  rapid  transportation 
of  troops  and  supplies.  These  lines  connect 
at  every  available  point  with  the  French 
railway  system  and  serve  as  feeders  for  the 
wonderfully  perfect  motor  transport  system 
between  their  termini  and  the  firing  lines. 
Just  how  the  work  has  been  organized  is  at 
present  a  military  secret,  but  that  it  has 
been  done  thoroughly  recent  events  plainly 
show.  When  a  soldier  at  the  front  "some- 
where in  France"  can  be  regularly  supplied 
with  clean  clothes  from  his  London  home 
month  in  and  month  out,  it  shows  what  or- 
ganization and  engineering  have  been  able 
to  do  for  the  British  system  of  transport. 

One  is  tempted  to  inquire  how  long  it 
would  take  to  accomplish  a  similar  feat  in 
this  country,  where  railroading,  in  the 
ordinary  sense,  is  really  a  national  spec- 
ialty. As  part  of  the  general  preparedness 
campaign,  in  which  American  engineers 
have  taken  so  great  an  interest,  provisions 
should  be  made  to  follow  the  example  thus 
set.  Here  is  a  magnificent  opportunity 
for  co-operation  between  the  practical 
transportation  engineers  and  the  govern- 
ment, if  that  slow-moving  organization  i« 
capable  of  efficient  co-operation.  The  Brit- 
ish military  railways  stop  out  of  shell  range 
of  the  hostile  front,  and  from  that  point  on 
tractors  and  motor  trucks  take  up  the  bur- 
den. It  is  well  known  that  some  of  the 
very  best  of  these  have  come  from  America, 
but  what  effort  has  been  made  to  plan  for 
motor  vehicles  especially  adapted  to  the 
somewhat  more  difficult  American  condi- 
tions? That  material  comparatively  standard 
has  been  able  to  do  good  work  in  the  little 
affair  of  supplying  General  Pershing's 
force  is  small  comfort,  for  the  transporta- 
tion required  for  a  few  regiments  and  light 
field  batteries  is  a  bagatelle  compared  with 
that  demanded  for  fifty  divisions  or  more, 
and  artillery  massed  to  an  extent  that  never 
has  been  even  approximated  in  any  previous 
war.  We  need,  and  we  need  badly,  the  earn- 
est efforts  of  the  automobile  engineers  in 


planning  for  the  production  when  neces- 
sary, from  standard  parts  as  far  as  possible, 
of  a  full  equipment  of  motor  trucks  and 
tractors  for  heavy  pieces  specially  designed 
to  meet  the  requirements  of  country  near 
the  American  coast,  as  well  as  along  its 
frontiers.  It  is  just  such  planning  that  is 
expected  of  the  Industrial  Preparedness 
Committee  of  the  Naval  Consulting  Board. 
The  success  of  any  campaign  against 
America,  by  whomsoever  conducted,  de- 
pends chiefly  on  the  quickness  and  power  of 
the  first  blow,  and  this  as  a  rule  comes,  as 
it  came  two  years  ago,  almost  without 
warning. 

The  aeroplane  engineer,  too,  needs  to 
wake  up  and  come  to  the  front.  Consider- 
ing the  fact  that  the  conquest  of  the  air 
was  fundamentally  an  American  achieve- 
ment it  is  not  cheerful  when  one  of  the  few 
great  masters  of  the  art  in  this  country 
openly  confesses  that  by  the  time  he  gets  a 
new  idea  into  construction  it  is,  from  a 
foreign  point  of  view,  antiquated.  Along 
the  Mexican  frontier  we  need  aeroplanes 
by  the  score  for  scouting  purposes,  yet  the 
observer  in  charge  of  the  army  service  re- 
ports that  it  is  extremely  difficult  to  get 
suitable  propellers  for  the  few  machines 
which  the  government  has,  the  standard 
forms  not  being  adapted  to  stand  up  in  hot 
climates.  It  is  quite  safe  to  say  that  the 
government  does  not  possess  a  single  plane 
equipped  with  effective  bomb-dropping  ap- 
paratus, with  a  proper  machine  gun  em- 
placement or  armored  even  enough  to  pro- 
tect the  driver  and  observer  from  casual 
musketry,  let  alone  from  machine  guns  and 
shrapnel.  In  the  next  war  aeroplanes  will 
play  even  a  greater  part  than  now,  not  only 
in  scouting  and  fighting,  but  even  in  sup- 
ply. Had  the  British  in  Mesopotamia  had 
half  a  dozen  planes  of  large  carrying  capa- 
city, which  could  perfectly  well  be  produced, 
Kut-el-Amara  might  not  have  been  starved 
out. 

It  is  high  time  to  wake  up  and  muster 
the  engineering  skill  of  the  country  to  the 
point  at  least  of  quiet  preparations  for 
efficient  action.  The  work  of  the  Naval 
Consulting  Board  shows  that  laymen  are 
ready  to  do  their  part. 


The  Engineer's  Interest  in 
Political  Economy 

ENGINEERS  are  apt  to  forget,  in  the 
hurry  of  designing  and  building,  the 
means  by  which  society  produces  its  wealth. 
They  are  more  directly  concerned  with  that 
production  than  almost  any  other  class  of 
men.  It  is  refreshing,  therefore,  when  the 
retiring  president  of  so  influential  an  or- 
ganization as  the  Engineers'  Club  of  Phila- 
delphia sees  fit  to  pass  by,  in  his  last  offi- 
cial message  to  the  members,  all  that  has 
to  do  with  the  immediate  business  of  in- 
creasing the  amount  of  wealth  produced 
for  a  given  effort,  and  to  direct  attention 
to  the  interest  engineers  ought  to  take  in 
what  becomes  of  that  wealth  after  it  is 
produced. 

It  is  often  held  that  the  distribution  of 
wealth,  as  affected  by  matters  like  the  pub- 
lic  ownership   of  natural   resources,   is   a 
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political  and  economic  question  about  which 
engineers,  being  merely  organizers  and 
creators  of  means  for  producing  wealth, 
do  not  need  to  worry.  Engineers,  how- 
ever, are  personally  concerned,  in  common 
with  everyone  else,  over  the  distribution  of 
wealth.  They  are,  moreover,  vitally  inter- 
ested in  that  distribution  because  they  are 
engineers.  The  volume  of  wealth  turned 
into  producing  capital  directly  limits  the 
activities  and  accomplishments  of  the  pro- 
fession. The  order  and  manner  in  which 
the  natural  resources  of  the  country  are 
developed  dictate  at  present  the  lines  along 
which  the  engineer  must  work.  The  engi- 
neer might,  under  different  economic  con- 
ditions, increase  the  production  of  wealth 
at  a  much  greater  rate  and  on  a  more  sound 
basis  if  he  himself  had  the  power  to  deter- 
mine the  extent  and  direction  of  the  de- 
velopment of  these  natural  resources.  The 
problem  requires  engineering  ability  for 
its  solution. 

While  Mr.  Ledoux's  address  may  seem 
far  afield  to  some — and  the  Engineering 
Record  remarks,  in  passing,  that  it  is  not 
in  sympathy  with  all  of  Mr.  Ledoux's  opin- 
ions— the  subjects  with  which  he  deals  are 
those  that  the  engineer  must  take  up  if 
he  is  to  realize  the  possibilities  that  lie 
before  him. 


The  Elusive  Elastic  Limit 

THE  DISCUSSION  of  the  relation  be- 
tween yield  point  and  proportional 
limit  of  steel  at  the  recent  meeting  of  the 
American  Society  for  Testing  Materials, 
abstracted  on  page  78  of  last  week's  issue, 
serves  to  call  attention  anew  to  the  present 
deplorable  lack  of  agreement  as  to  how  the 
term  "elastic  limit,"  or  its  numerous  vari- 
ants, should  be  defined,  and  how  its  value 
should  be  determined.  However  illuminat- 
ing and  suggestive  that  discussion  proved 
in  other  respects,  nevertheless,  insofar  as 
the  particular  features  under  consideration 
are  concerned,  it  has  only  served  to  empha- 
size the  previous  confusion.  That  criticism 
applies  in  some  measure  also  to  the  report 
of  Committee  El,  on  standard  methods  of 
testing,  presented  at  the  same  meeting. 
That  committee  has  offered  the  following 
three  definitions,  which,  upon  approval  by 
letter  ballot,  will  be  embodied  in  the  A.  S. 
T.  M.  Standard  Methods  for  Testing: 

1.  "Elastic  Limit  is  the  greatest  load  per 
unit  of  original  cross-section  which  does 
not  produce  a  permanent  set." 

2.  "Proportional  Limit  is  the  load  per 
unit  of  original  cross-section  at  which  the 
deformations  cease  to  be  directly  propor- 
tional to  the  loads." 

3.  "Yield  Point  is  the  load  per  unit  of 
original  area  at  which  a  marked  increase  in 
the  deformation  of  the  specimen  occurs 
without  increase  of  load." 

Definitions  1  and  2  are  followed  by  the 
.  explanatory  note :  "This  determination  is 
rarely  made  in  the  commercial  testing  of 
materials." 

In  the  present  A.  S.  T.  M.  Standard 
Methods  the  foregoing  definition  for  "pro- 
portional limit"  is  used  to  define  the  "elas- 
tic limit,"  although  it  is  stated  elsewhere 
that  the  real  elastic  limit  is  that  covered 


by  the  first  of  the  above  three  definitions. 
In  the  topical  discussion  previously  al- 
luded to,  Mr.  Howard  made  the  statement, 
apparently  at  variance  with  many  existing 
records,  that  "the  behavior  of  steel  is  gen- 
erally such  that  the  elastic  limit  and  pro- 
portional limit  coincide" ;  also  that  the  term 
yield  point  "does  not  appear  to  have  any 
fixed  meaning,"  an  assertion  which,  though 
measurably  justified  for  materials  possess- 
ing no  true  yield  point,  is  seemingly  unwar- 
ranted for  the  general  run  of  structural 
steel. 

The  Engineering  Record  submits  that  it 
is  imperatively  incumbent  upon  Committee 
El  to  seek  to  bring  early  order  out  of  this 
chaos,  insofar,  at  least,  as  the  practical 
requirements  of  specifications  for  materi- 
als are  concerned.  The  scientific  phases  of 
the  problem,  which  are  incomparably  more 
exacting  and  perplexing,  may  well  be  left 
for  mature  subsequent  consideration.  In 
any  future  report  on  these  features  it  is  to 
be  hoped  that  the  committee  will  offer,  in 
support  of  its  findings,  authoritative  test 
data  from  published  records  or  its  own  in- 
dependent researches. 

Limiting  ourselves  to  the  practical  as- 
pects of  the  existing  situation,  the  proposed 
new  definition  for  elastic  limit,  though  con- 
cededly  correct  in  a  strict  but  narrow  scien- 
tific sense,  is  open  to  certain  serious  objec- 
tions: First,  in  that  the  values  would  be 
greatly  affected  by  the  gage  length  and  the 
sensitiveness  of  the  measuring  apparatus; 
second,  that  if  both  these  elements  could 
be  standardized,  there  would  still  be  no 
escape  from  the  effect  of  initial  stresses 
and  nonhomogeneity  in  the  material,  from 
which  practically  no  material  is  exempt, 
not  to  mention  other  important  disturbing 
influences  alluded  to  in  Professor  Moore's 
discussion.  Evidence  is,  in  fact,  not  lack- 
ing which  would  point  logically  to  the  con- 
clusion that  ferrous  metals,  loaded  for  the 
first  time  after  leaving  the  finishing  rolls, 
will  exhibit  "set"  under  the  smallest  initial 
load,  if  only  the  measuring  apparatus  is 
sufficiently  delicate  for  its  detection.  That 
circumstance,  together  with  the  extreme 
slowness  of  the  test,  and  the  fact  that  the 
resulting  values  would  apparently  have  no 
recognizable  physical  significance,  would 
inevitably  tend  to  discredit  this  definition 
for  practical  purposes.  Its  acceptance 
would,  in  effect,  remove  the  term  elastic 
limit  from  engineering  literature  and  rele- 
gate it  to  purely  scientific  uses. 

The  committee  cannot  keep  the  thought 
too  prominently  in  view  that  it  is,  after  all, 
the  physical  significance  of  the  results  in 
which  the  interest  of  engineers  is  centered. 
Engineers  cannot  be  expected  to  prescribe, 
and  manufacturers  cannot  afford  to  adopt, 
refined  and  time-consuming  methods  unless 
it  can  be  convincingly  shown  that  the  re- 
sults to  which  they  lead  have  a  physical 
significance  of  superior  value,  and  that  they 
cannot  be  obtained  within  adequate  limits 
by  simpler  and  quicker  means.  If  that  can 
be  made  evident,  a  suitable  readjustment  in 
commercial  testing  would  necessarily  fol- 
low. In  the  meantime  it  would  seem  ill-ad- 
vised to  put  forward  an  impracticable 
definition  for  a  thing  whose  practical  value 
is,  to  say  the  least,  unproved. 


It  is  hardly  to  be  doubted  that  the  term 
yield  point  in  the  sense  in  which  it  is  de- 
fined by  Committee  El,  which  makes  it  ap- 
plicable only  to  materials  possessing  a  true 
yield  point,  will  long  remain  the  principal 
reliance  in  practical  elastic  strength  de- 
terminations for  such  materials.  This 
definition  has,  moreover,  the  merit  of  being 
in  strict  accord  with  the  use  of  that  term 
throughout  the  A.  S.  T.  M.  specifications 
wherein  its  determination  by  the  drop  of 
the  scale-beam  is  in  every  instance  explic- 
itly prescribed,  this  method  being  feasible, 
of  course,  only  for  materials  which  have  a 
true  yield  point.  For  other  materials,  for 
which  this  term  becomes  a  misnomer,  it 
would  seem  wise,  from  a  practical  viewpoint, 
for  the  committee  to  follow  the  lead  of  the 
Subcommittee  on  Methods  of  Tests  of  Com- 
mittee Al,  on  steel,  which,  it  may  inci- 
dentally be  observed,  is  under  the  same 
chairman,  Professor  Lanza,  by  defining  the 
elastic  limit  as  that  load  per  unit  of  original 
cross-section  at  which  the  rate  of  elongation 
shows  a  sudden  increase  as  seen  by  obser- 
vations on  a  suitable  extensometer.  This 
would  also  avoid  an  impending  glaring  in- 
consistency in  the  revised  A.  S.  T.  M. 
standards,  and  would  mean  substantially  a 
return,  for  the  definition  of  elastic  limit,  to 
the  proposed  definition  for  proportional 
limit,  a  term  not  now  recognized  in  any  of 
the  A.  S.  T.  M.  specifications.  The  elastic 
limit,  as  thus  defined,  offers  the  important 
advantage  that  it  can  be  found  with  com- 
parative ease  and  speed,  and  with  sufikient 
accuracy  for  practical  purposes,  without 
stoppage  of  the  testing  machine,  if  the  pull- 
ing speed  is  kept  within  proper  limits,  as 
has  been  shown  by  experience  in  a  number 
of  leading  commercial  and  research  labora- 
tories. 

In  this  way  it  is  believed  satisfactory 
provision  would  be  made  for  the  only  two 
terms  relating  to  elastic  strength — namely, 
yield  point  and  elastic  limit — which  figure 
in  present-day  specifications,  and  in  a  man- 
ner entirely  consistent  with  the  revised  A. 
S.  T.  M.  standards  for  materials.  While 
the  term  elastic  limit,  in  the  sense  here 
advocated,  might  perhaps  more  logically  be 
supplanted  by  the  term  proportional  limit, 
as  suggested  by  Major  Morse,  such  an  at- 
tempt at  abandoning  a  term  so  long  estab- 
lished would  inject  an  added  element  of 
complication  which  it  would  seem  desirable 
to  avoid. 

As  a  better  ultimate  solution  for  com- 
mercial purposes,  it  is  hoped  that  a  simple 
apparatus  will  yet  be  developed  which  will 
yield  a  graphic  record  of  the  average  de- 
formations on  opposite  sides  of  the  test 
specimen  and  the  corresponding  loads.  This 
would  serve  to  establish  both  the  propor- 
tional limit — under  whatever  name — and 
the  yield  point.  While  the  relative  import- 
ance of  these  two  physical  constants  cannot 
yet  be  definitely  stated,  enough  is  known  to 
indicate  that  each  has  its  individual  prac- 
tical significance  for  particular  purposes, 
and  that  jointly  they  serve  to  detect  in- 
ferior material  of  which  the  yield  point 
alone  may  give  no  indication.  The  develop- 
ment and  general  use  of  such  an  apparatus 
would  prove  a  long  step  toward  putting  an 
end  to  existing  confusion. 
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CAMP  EAST  OF  JOB  ON   NARROW  CAUSEWAY  STRETCHING  6    MILES  ACROSS  BEAR  LAKE 

Largest  Bridge  Caissons  Rivaled  by  Timber 
Crib  Sunk  in  Free  Air  in  34  Days 

Narrow  Space  Available  3  Miles  from  Shore  on  Causeway  Across  Bear  Lake, 
Idaho,   Governs  Layout  .of  Construction  and   Concrete   Spouting  Plants 


IN  THE  MIDDLE  of  a  300-ft.  causeway 
of  fine  sand  and  clay  which  stretches  for 
six  miles  across  the  northern  end  of  Bear 
Lake  in  Idaho  has  been  sunk,  by  open 
dredging,  a  timber  caisson  rivaling  in  size 
the  large  pneumatic  caissons  built  for  the 
Quebec,  Manhattan  and  other  bridges. 
Within  this  caisson  is  being  constructed 
the  main  part  of  the  Lifton  pumping  sta- 
tion of  the  Utah  Power  &  Light  Company, 
the  design  and  object  of  which  were  de- 
scribed on  page  68  of  the  Engineering 
Record  of  July  15,  1916.  The  work  being 
twelve  miles  by  indifferent  roads  from  the 
two  nearest  railway  points,  it  was  necessary 
to  get  in  all  the  plant  and  most  of  the  ma- 
terials during  the  winter  while  good  snow 
roads  were  available.  As  the  large  retain- 
ing wall,  the  electrical  equipment  room, 
and  the  discharge  flume  are  being  con- 
structed together  with  the  station  itself, 
a  central  plant  for  screening  aggregate  and 
mixing  and  spouting  concrete  was  built. 
The  open-dredging  method  and  the  heavy 
weighting  necessary  required  a  caisson 
with  16-in.  walls  and  heavy  interior  brac- 
ing, trussed  to  support  the  weight  pockets, 
in  the  construction  of  which  were  used 
800,000  ft.  b.  m.  of  timber  and  122  tons  of 
bolts. 

The  elaborate  formwork  for  the  ta- 
tion  itself  could  not  well  be  built  until  the 
caisson  bracing  had  been  removed,  and  only 
the  concrete  skeleton  of  the  main  outside 
and  cross  walls  is  being  built  in  successive 
lifts  as  the  bracing  is  removed.  When  the 
bracing  has  been  taken  out  in  this  way, 
the  forms  for  the  intakes,  pump  founda- 
tions, etc.,  can  be  built  in  clear  open  wells, 
allowing  better  work  and  more  satisfactory 
location  of  the  construction  joints. 

More  Difficult  Work  Begun  First 

The  contract  naturally  divided  itself  into 
the  caisson,  the  cofferdam  at  its  west  end 
for  the  electrical  equipment  room,  the  deep 
retaining  wall  on  the  east  end,  the  discharge 
flume  and  the  concrete  pile  cutoff  walls.  The 
work  has  been  started  in  this  order,  with 


Lhe  idea  of  having  the  preliminary  work  of 
excavation  and  pile  driving  finished  in  the 
same  order,  and  at  the  right  intervals  to 
make  concreting  continuous. 

It  might  be  thought  that  some  of  the  less 
difficult  sections  would  have  been  started 
at  first  to  provide  a  place  to  concrete  at 
an  early  date.  The  work  was  begun,  how- 
ever, in  the  fall  of  1915,  and  the  caisson, 
the  largest  section,  was  constructed  first 
both  because  concreting  over  the  large  area 
to  be  covered  would  have  been  expensive  in 
the  severe  cold  of  winter  and  because  sink- 
ing so  large  a  caisson  by  open  dredging  was 
sure  to  cause  settlement  and  likely  to  dam- 
age adjoining  cofferdams  or  pile-driving 
work. 

Camp  and  Timber  Framing  First 
Considerations 

In  view  of  these  facts,  the  first  work  done 
while  building  the  camp  was  to  lay  out  a 
complete  yard  for  framing  the  caisson  tim- 
bers, start  work  on  this  feature  and  erect 
the  four  derricks  to  be  used  in  building  and 
sinking  the  caisson.  The  way  in  which 
this  work  was  planned  to  secure  the  least 
possible  handling  of  material  on  the  narrow 


causeway  is  well  illustrated  in  the  accom- 
panying drawings. 

As  the  caisson  was  built  up  it  was  sunk 
by  dredging  with  clamshell  buckets,  about 
5000  of  the  17,000  cu.  yd.  dredged  being 
used  for  weight.  The  rest,  and  later  that 
from  the  weight  pockets,  was  dumped  into 
hoppers  and  washed  away  in  steel  pipe 
flumes.  The  fine  sand  and  clay  were  very 
hard  to  dig  under  water.  Early  in  the  sink- 
ing it  was  discovered  that  the  amount  of 
clay  in  the  quicksand  made  it  possible  to 
pump  out  the  caisson  and  loosen  the  packed 
bottom  with  picks  until  the  dredge  buckets 
could  dig  it  economically.  This  was  con- 
tinued until  the  caisson  reached  final  ele- 
vation. While  the  bottom  remained  firm  at 
all  times,  the  water  following  down  the  sides 
of  the  caisson  brought  in  a  great  deal  of 
sand  under  the  cutting  edge  and  caused  the 
derrick  staging  to  settle  in  spite  of  the 
fact  that  it  was  supported  on  piles  driven 
10  ft.  below  the  final  elevation  of  the  cut- 
ting edge. 

The  caisson  itself,  62  x  140.5  ft.,  sunk  to 
a  depth  of  46  ft.,  compares  in  size  with 
the  55  X  180-ft.  caisson  sunk  for  one  of  the 
Quebec  bridge  piers  and  the  two  78  x  144-ft. 
caissons  on  which  the  Manhattan  bridge 
rests.  The  big  bridge  caissons,  however, 
have  been  handled  with  compressed  air,  and 
it  is  thought  that  the  present  one  is  prob- 
ably the  largest  timber  caisson  successfully 
sunk  without  the  help  of  the  even  support 
which  the  use  of  compressed  air  makes 
possible. 

Bottom  Rises  with  Pile  Driving 

The  caisson  reached  final  elevation  April 
6  last,  forty-four  days  after  sinking  was 
begun.  For  ten  days  of  this  time  excavation 
was  suspended  while  the  second  build-up  was 
made.  In  driving  the  770  foundation  piles 
with  jets  and  followers  to  a  penetration  of 
30  to  40  ft.  below  the  footing,  the  sand 
bottom  raised  2  ft.  It  was  brought  down 
to  grade  again  by  stirring  up  the  packed 
sand  and  clay  with  the  jets  used  to  drive 
the  piles  and  by  pumping  it  out  with  cen- 
trifugal pumps.  An  8-ft.  seal  of  concrete 
was  then  placed  by  tremie  in  the  open. 

The  concrete  shell  to  support  the  walls 
of  the  caisson  while  the  interior  concrete 
work  is  being  completed  is  being  carried  up 
in  5-ft.  lifts,  the  concrete  being  poured  di- 
rectly against  blocking  set  against  the  tim- 
ber walls  of  the  caisson  between  posts,  af- 
ter removing  each  successive  layer  of  brac- 
ing. Concrete  walls  under  the  discharge 
flume,  extending  out  to  the  double  vertical 
posts  of  the  caisson  on  that  side,  permit 
the  removal  of  all  bracing  below  the  floor 
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CONTRACT   WAS  LAID  OUT  TO  DEVELOP  WORK  ON   CAISSON,    ELECTRICAL-EQUIPMENT    ROOM,    RETAINING   WALL  AND  DISCHARGE  FLUME  IN   ORDER 
li-it^Q    1    to  4— Details  of  timber  caisson  construction.     Fig.   5— Plan  showing  location  of  weight  pockets.     Fig.   6— Section  through  cross-wall  of  the  con- 
rrete  shefl  built  as  bracing  was  removed,  showing  transition  blocking.     Fig.  7-Plan   of   cofferdan,    for   discharge   flume.     Fig    8-Layout   of  construction   plant. 
Sections  of  framing  yard  reserved  for  each  caisson  course.     Concrete  plant  not  erected  till  assembling  of  caisson  was  completed. 


100 


ENGINEERING    RECORD 


Vol.  74,  No.  4 


of  the  flume.  The  spaces  under  the  flume 
between  these  walls  and  the  space  between 
the  concrete  and  the  caisson  elsewhere  will 
be  backfilled,  except  on  the  intake  side. 
Here,  after  the  approach  channel  has  been 
dredged,  the  whole  side  of  the  caisson  will 
be  pulled  over  into  it  and  removed. 

The  caisson  wall  will  be  cut  inside  of  the 
three  cofferdams  for  the  retaining  wall,  the 
flume  and  the  electrical-equipment  room  to 
join  those  structures  to  the  concrete  of  the 
station  proper.  A  steel  cofferdam  which 
will  be  excavated  to  a  depth  of  40  ft.  has 
been  driven  for  the  retaining  wall,  while  the 
electrical-equipment  room  requires  24  ft.  of 
excavation  across  the  width  of  the  caisson 
at  the  other  eiid. 

The  only  bracing  in  the  flume  cofferdam 
will  be  placed  above  water,  the  12-in.  splined 
fir  sheeting  being  relied  on  to  span  from  this 


SCREENING,     MIXING    AND    SPOUTING    PLANT 

bracing  to  the  concrete  seal.  Because  of  the 
size  of  this  cofferdam,  a  number  of  extra 
long  foundation  piles  will  be  driven  and 
cut  off  at  water  level  to  support  intersec- 
tions of  the  bracing.  After  the  piles  have 
been  driven  the  seal  will  be  concreted 
against  the  wall  of  the  caisson.  The  latter 
will  then  be  removed  almost  to  the  bottom 
of  the  seal  and  the  floor  of  the  flume  com- 
pleted to  the  side  of  the  pumping  station. 
After  a  long  search,  a  narrow  deposit  of 
suitable  sand  and  gravel,  150  x  1000  ft. 
and  4  or  5  ft.  thick,  was  found  near  the  west 
end  of  the  causeway.  It  is  worked  with  a 
skid-derrick  dragline,  which  dumps  into 
4-yd.  cars  that  are  hauled  three  miles  to  the 
job  by  a  15-ton  3-ft.  gage  steam  dinkey. 
These  cars  feed  an  elevator  delivering  to  a 
rotary  screen  on  top  of  the  storage  bins.  To 
save  building  these  bins  to  the  extra  height 
necessary  for  direct  gravity  feed  to  the  mix- 
ers, a  traveling  measuring  hopper  running 
the  length  of  the  bins  on  a  track  above  and 
behind  the  mixers,  was  used.  Two  mixers, 
one  1-yd.  and  one  1%-yd.,  were  available, 
and  both  were  set  up  to  insure  against 
delays.  They  discharge  into  a  tower  skip 
which  is  hoisted  110  ft.,  from  which  eleva- 
tion the  concrete  is  spouted  to  a  distributing 
tower.  This  tower  is  now  set  on  the  center 
of  the  cais.son,  from  which  position  the 
.secondary  chutes  can  cover  the  main  .station 
and  the  electrical-equipment  room  at  one 
end.   It  will  be  moved  once  to  concrete  the 


retaining  wall  and  again  to  concrete  the 
discharge  flume.  In  all,  15,000  cu.  yd.  of 
concrete  will  be  poured,  requiring  about 
200,000  ft.  b.m.  of  form  lumber. 

Hauling  Materials  and  Plant 

Cement  was  received  at  Dingle  Siding, 
twelve  miles  east  of  the  job,  and  6000  bbl. 
were  hauled  in  and  stored  during  the  win- 
ter. The  plant,  timber  and  other  supplies 
were  all  received  at  Paris,  twelve  miles 
northwest  of  the  job,  and  practically  every- 
thing was  hauled  in  before  the  snow  roads 
became  soft  early  in  April. 

Most  of  the  hoists  and  other  equipment 
are  electrically  driven,  and  the  rest  of  the 
plant,  together  with  the  wood-boring  tools, 
is  run  with  air  supplied  by  an  electrically 
driven  compressor  station  containing  two 
machines,  each  of  1000  cu.  ft.  capacity  per 
minute.  The  air  lines  were  difficult  to  main- 
tain in  the  extreme  cold,  and  it  is  thought 
that  if  there  had  not  been  a  large  saving 
in  using  equipment  with  which  other  units 
of  the  power  system  had  been  built  as  com- 
pared to  bringing  new  electrically  driven 
plant  into  the  country,  the  use  of  air  ma- 
chines would  not  have  been  profitable.  Cur- 
rent for  the  construction  plant  has  been 
supplied  through  a  44,000-volt  transmission 
line,  which  will  furnish  power  later  to  the 
pumping  plant. 

The  Lifton  pumping  station  is  being  built 
by  the  Jarrett-Chambers  Company  for  the 
Utah  Power  &  Light  Company,  a  subsidiary 
of  the  Electric  Bond  &  Share  Company,  the 
engineering  forces  of  which  have  had 
charge  of  the  design  and  construction  of 
the  entire  development.  The  construction 
methods  and  plant  layout  were  designed  by 
Ralph  H.  Chambers  and  Edwin  S.  Jarrett, 
and  the  work  is  being  carried  out  under 
their  personal  direction. 


Auto-Truck  Line  Competes 
with  Two  Railroads 

Charges  Same  Rates  and   Hauls  Loads  Much 

Beyond  Rated  Capacity  of  Trucks — Heavy 

Wagon  Fitted  with  Rubber  Tires 

Used  as  Trailer. 

FOR  somewhat  over  a  year  an  auto-truck 
freight  line,  taking  advantage  of  a  new 
brick-paved  roadway  between  the  two  cities, 
has  been  in  operation  between  Tampa  and 
Plant  City,  Fla. — a  distance  of  22  miles — 
in  direct  competition  with  two  steam  rail- 
roads. The  rate  charged  for  the  freight  is 
the  same  as  that  charged  by  the  steam  lines ; 
but  the  advantage  to  the  shipper  in  using 
the  motor  line  consists  in  the  fact  that  de- 
liveries are  made  direct  to  the  consignee, 
thus  eliminating  the  expense  of  transporta- 
tion to  and  from  the  freight  stations. 

There  are  two  2-ton  Selden  trucks  in  the 
service,  both  a  little  more  than  a  year  old. 
In  addition  there  is  a  heavy  wagon  fitted 
with  rubber-tired  wheels.  This  also  has  a 
capacity  of  2  tons  and  is  used  as  a  trailer 
behind  one  of  the  machines. 

Four  men  are  employed  in  the  service. 
Two  of  these,  the  chauffeurs,  are  paid  |3 
per  day  each.  The  other  two  are  negro 
laborers,  who  receive  $1  per  day  each. 

The  cost  of  oil  and  gasoline  averages 
about  $12.50  a  week  for  each  truck.  It  is 
estimated  that  10  miles  of  travel  is  ob- 
tained from  a  gallon  of  gasoline. 

All  minor  repairs  are  made  by  the  chauf- 
feurs. The  owners  of  the  line  operate  a 
sawmill  at  Plant  City  and  do  a  great  deal 
of  work  in  their  own  machine  shop.    Other 


repairs  are  made  in  garages.  The  total  cost 
of  repairs  is  about  $300  a  year  for  each 
truck. 

At  the  Tampa  terminal  the  company  uses 
part  of  a  store  as  a  station  and  at  the  Plant 
City  end  it  has  a  barn. 

The  yearly  license  expense  is  $50  for  each 
truck.  The  tires  average  about  8000  miles 
in  service  and  cost  $25  each  for  the  front 
wheels  and  $52  each  for  the  rear  wheels. 
The  tires  on  the  trailer  cost  $22  each  and 
render  20,000  miles  of  service. 

Depreciation  is  figured  at  the  rate  of 
33  1/3  per  cent,  with  the  original  value  of 
the  trucks  $2,200  each  and  that  of  the 
trailer  $250.  The  depreciation  is  heavy,  as 
the  trucks  are  overloaded  very  often  and 
the  drivers  are  not  of  a  very  high  type. 
The  average  load  for  truck  and  trailer  is 
about  2V2  tons,  though  Syo-ton  loads  for 
the  trucks  and  3  tons  for  the  trailer  have 
been  carried.  The  average  speed  main- 
tained on  trips  is  8  miles  per  hour. 

Condition  of  Road 

The  entire  road  from  Tampa  to  Plant 
City  is  built  of  vitrified  brick.  It  is  new 
and  smooth,  but  for  a  heavy  truck  with  stiff 
springs  there  is  considerable  vibration  ow- 
ing to  the  slight  difference  in  the  height  of 
the  bricks.  The  weather  is  never  cold 
enough  to  interfere  with  operations.  Dur- 
ing the  greater  portion  of  the  year  there  is 
very  little  rain,  but  during  the  summer 
months  there  is  usually  a  shower  lasting, 
from  one  to  two  hours  each  afternoon.  Rec- 
ords from  the  local  weather  bureau  for  the 
past  five  years  show  an  average  of  111  days 
of  rain  for  an  average  annual  rainfall  of 
491/2  in. 

The  principal  commodity  shipped  from 
Tampa  is  groceries.  There  is  also  consid- 
erable hardware,  grain,  feed  and  miscel- 
laneous traffic.  From  Plant  City  to  Tampa 
the  principal  freight  is  lumber,  canned 
goods,  crate  material  and  vegetables. 

As  stated  previously,  the  rates  charged 
by  the  truck  line  are  the  same  as  the  rail- 
road rates.  There  are  different  rates  for 
different  commodities.  The  rate  on  gro- 
ceries is  32  cents  per  100  lb.,  which  is  about 
the  average  on  all  goods.  The  business  is 
on  a  strictly  cash  basis. 

The  trucks  leave  Plant  City  early  each 
morning  and  return  the  same  day.  The  line 
is  operated  by  the  Plant  City  Truck  Com- 
pany.   

Chlorination  at  Camp  Whitman 

When  it  was  decided  to  supply  the  mobili- 
zation camp  for  New  York  State  troops  at 
Beekman,  N.  Y.,  with  water  from  Fishkill 
Creek,  instead  of  from  driven  wells,  a  rush 
order  for  liquid  chlorine  sterilizing  ap- 
paratus was  telephoned  to  New  York  City. 
At  10  a.  m.,  June  24,  the  Wallace  &  Tiernan 
Company  received  the  order.  The  apparatus 
left  the  company's  factory  at  4.30  p.  m. 
the  same  day,  together  with  a  small  cylinder 
containing  about  10  lb.  of  chlorine,  which 
was  taken  along  so  that  the  apparatus  could 
be  placed  in  service  pending  the  arrival  of 
a  larger  supply  of  chlorine.  The  equipment 
was  installed  and  in  operation  on  the  night 
of  June  24.  Alan  M.  E.  Johnstone,  one  of 
the  assistant  engineers  of  the  Wallace  & 
Tiernan  Company,  was  sergeant  in  Company 
A  of  the  22d  Corps  of  Engineers.  He  was 
detailed  by  Colonel  Lucas  to  supervise  the 
sterilization  of  the  water  supply.  Sergeant 
Johnstone  made  a  trip  to  his  company's  fac- 
tory on  short  notice  and  took  the  apparatus 
back  with  him. 
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Separate  Sludge  Digestion  Improves  Imhoff- 
Tank  Operation  by  Keeping  Sewage  Fresh 

Auxiliary   Sludge   Chamber   Provided — Two   Pumps   Simultaneously 
Force  Fresh  and  Decomposed  Sludge  Into  One  Pipe  to  Secure  Mixing 

By  DR.  KARL  IMHOFF 
Division  Engineer,  Emsclier  Federation,  Essen,  Germany 

Translated  by  Leslie  C.  Frank,  Sanitary  Engineer,  U.  S.  Public  Health  Service 


THE  MOST  MODERN  and  the  most 
widely  used  methods  of  sewage  treat- 
ment show  an  unmistakable  tendency  to 
keep  the  sewage  as  fresh  as  possible,  to 
remove  the  settled  sludge  from  the  set- 
tling chamber  as  rapidly  as  possible,  and 
to  cause  this  sludge  subsequently  to  undergo 
a  process  of  anaerobic  decomposition  in  a 
separate  chamber.  Imhoff  tanks  are  in- 
cluded in  this  category.  The  characteristic 
of  an  Imhoflf  tank  is  that  it  is  composed  of 
a  sludge  chamber  situated  under  a  settling 
chamber  and  so  connected  with  the  set- 
tling chamber  by  means  of  a  slot  as  to 
permit  the  settling  sludge  to  slide  by  grav- 
ity from  the  latter  into  the  former,  but  so 
as  to  prevent  any  flow  of  sewage  through 
the  sludge  chamber. 

Objection  has  sometimes  been  made  to 
Imhoff  tanks  on  the  ground  that  they  neces- 
sitate two-storied  construction,  with  its  at- 
tendant difficulties  and  expense;  and  at- 
tempts have  frequently  been  made  to  secure 
the  advantages  of  Imhoff  tanks  by  placing 
a  sedimentation  chamber  and  a  sludge-di- 
gestion chamber  side  by  side  and  then 
pumping  the  sludge  from  the  former  to 
the  latter  as  a  substitute  for  the  gravity 
flow  in  Imhoff  tanks.  However,  many  diffi- 
culties have  developed  in  the  course  of  these 
attempts  and  it  is  only  recently  that  these 
diflScuIties  have  been  obviated. 

Separate  Sludge  Digestion 

In  the  following  discussion,  apparatus 
will  be  described  in  which  the  settling  cham- 
ber and  the  sludge-digestion  chamber  are 
situated  side  by  side  and  in  which  it  has 
been  found  possible  both  to  keep  the  sew- 
age fresh  and  to  digest  the  sludge  satis- 
factorily. All  apparatus  herein  described 
has  been  constructed  and  operated  on  a 
practical  basis  in  large  municipal  sewage 
plants. 

The  difficulties  which  have  developed  in 
connection  with  separate  sludge  digestion 
are  twofold.  They  relate  to  the  settling 
chamber  and  also  to  the  sludge  chamber. 
The  problem  in  connection  with  the  set- 
tling chamber  is  to  remove  the  sludge  from 
it  so  frequently  and  so  completely  as  to 
insure  the  maintenance  of  the  sewage  in  a 
fresh  condition.  The  older  type  of  plant, 
in  which  it  is  necessary  to  pump  out  the 
total  water  content  of  the  tank  each  time 
sludge  is  removed,  will  not  be  discussed 
here,  as  this  type  of  plant  is  not  practical. 
There  is  only  one  other  form  of  plant,  and 
in  this  form  the  sludge  is  removed  from 
the  tank  without  discharging  the  super- 
natant liquid.  The  invert  of  the  sedimen- 
tation chamber  in  designs  of  this  kind  must 
be  divided  into  one  or  more  sumps  and  a 
sludge-discharge  pipe  inserted  for  each 
sump  so  that  its  lower  end  reaches  to  the 
lowest  end  of  the  sump.  In  the  operation 
of  plants  of  this  kind  it  has  developed  that 
the  sludge  cannot  all  be  removed,  but  that 
a  considerable  portion  always  remains 
sticking  to  the  walls.  In  addition,  the  in- 
evitable   funneling    of    the    sludge    in    the 


sump  and  the  consequent  discharge  of 
water  with  the  sludge  unnecessarily  in- 
crease the  water  content  of  the  latter. 
The  residue  of  sludge  which  remains  in 
the  sedimentation  chamber  decomposes, 
gasifies,  floats  to  the  surface  and  may  thus 
escape  with  the  effluent. 

In  the  accompanying  drawing  these  diflfi- 
culties  have  been  avoided  by  the  addition 


invert  and  causes  the  sludge  to  slide  uni- 
formly toward  the  lowest  point.  Statically, 
also,  this  form  of  tank  is  the  best.  It 
makes  possible  the  use  of  thinner  rein- 
forced-concrete  walls  than  any  other  design, 
since  it  is  exactly  adapted  to  receive  the 
stresses  produced  by  the  upward  pressure 
of  ground  water  and  by  the  radial  pres- 
sure of  the  liquid  contents. 

Flow  Horizontal 

The  direction  of  sewage  flow  in  the  tank 
is  horizontal  and  not  downward  and  up- 
ward, as  has  hitherto  been  usual  with  cir- 
cular tanks.  The  dowTiward  and  upward 
direction  of  flow  has  been  found  to  be  in- 
ferior from  the  standpoint  of  percentage 
removal  of  settleable  solids.  Nor  does  the 
sewage  flow  from  center  to  circumference 
as  in  the  past.  It  flows  from  one  side  of 
the  tank  to  the  other,  so  as  to  produce  a 
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FRESH    SLUDGE   FLOWS   BY  GRAVITY   FROM    SETTLING   CHAMBERS   TO  AUXIUARY   SLUDGE   CHAMBER 
PROVIDED    WITH   PUMPS,    WHICH    DISCHARGE  SIMULTANEOUSLY   INTO   A    SINGLE    PIPE   TO 

SECURE    THOROUGH    MIXTURE 


of  a  hood  above  each  sludge  sump.  The 
presence  of  this  hood  makes  it  unnecessary 
to  remove  all  of  the  sludge  at  each  oper- 
ation. Even  if  the  remaining  sludge  should 
become  septic  and  float  it  would  be  confined 
to  the  hood  and  not  endanger  the  effluent. 
In  effect,  it  would  rise  to  the  surface  inside 
the  hood,  sooner  or  later  give  up  its  gases 
and  finally  sink  again  to  be  removed  with 
the  next  sludge  discharge.  Inasmuch  as 
the  sludge  is  never  completely  removed,  it 
is  impossible  for  water  to  break  through 
and  escape  with  the  discharging  sludge. 

In  addition  to  this  device,  which  makes 
it  possible  to  obtain  sludge  of  relatively 
low  moisture  content  and  simultaneously  to 
keep  the  sewage  fresh,  there  are  also  a 
number  of  other  new  features  included  in 
the  ('rawing.  The  tank  is  cylindrical  and 
its  invert  is  conical.  Such  a  design  per- 
mits the   same  slope  at  all  points  of  the 


longer  flow  line  and  at  the  same  time  to 
eliminate  a  considerable  portion  of  the  ex- 
cessively long  circumferential  effluent  chan- 
nel. This  form  of  tank  therefore  ap- 
proaches most  nearly  an  ideal  design  from 
the  three  standpoints  of  statics,  sewage 
sedimentation  and  sludge  removal.  The 
drawing  shows  two  tanks  combined  as  one. 

The  decomposition  of  sewage  sludge  in 
separate  chambers  was  first  believed  pos- 
sible in  shallow  flat-bottomed  tanks.  It 
was  thought  that  it  would  simply  be  nec- 
essary to  pump  the  sludge  into  these  tanks 
and  allow  it  to  remain  until  suflficiently  de- 
composed. All  attempts  of  this  kind  have, 
so  far  as  I  am  aware,  failed.  The  sludge 
in  these  tanks  produces  unpleasant  odors 
and  takes  a  long  time  to  decompose  to  any- 
thing like  a  condition  in  which  it  can  be 
dried  without  nuisance. 

A     properly     designed     sludge-digestion 
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plant  should  be  one  in  which  the  sludge 
takes  only  a  few  months  to  decompose  to  a 
condition  in  which  it  dries  easily  and  with- 
out producing  a  nuisance.  Neither  should 
any  foul  odors  be  produced  in  such  a  plant 
during  the  process  of  decomposition.  These 
requirements  have  been  satisfied  in  Imhoff 
tanks,  and  it  seems  logical,  therefore,  to 
imitate  artificially  in  the  separate  diges- 
tion process  the  conditions  obtaining  in  an 
Imhoff  tank.  The  design  shown  in  the 
drawing  is  the  result  of  a  successful  attempt 
to  imitate  these  conditions. 

Promote  Growth  of  Organisms 

In  order  to  achieve  odorless  decomposi- 
tion it  is  necessary  to  promote  the  growth 
of  the  proper  organisms  and  to  maintain 
the  conditions  necessary  for  their  exist- 
ence. With  this  in  mind  it  seems  logical 
to  feed  the  sludge  that  is  properly  decom- 
posing and  to  inoculate  the  fresh  sludge 
with  the  proper  organisms  as  soon  as  it  ar- 
rives. This  inoculation  is  necessary  so  that 
the  fresh  sludge  may  not  have  an  oppor- 
tunity of  entering  into  improper  decompo- 
sition— for  example,  acid  decomposition. 
Both  of  these  conditions  may  be  fulfilled  by 
the  same  device.  In  short,  it  is  merely 
necessary  to  mix  the  fresh  and  decomposed 
sludge  in  accordance  with  certain  rules. 
Such  mixing  may  be  most  simply  done  in 
closed  pipes. 

In  the  drawing  it  will  be  seen  that  the 
fresh  sludge  flows  by  gravity  from  the 
settling  chamber  to  an  auxiliary  sludge 
chamber.  This  chamber  is  provided  with 
a  pump  Pj.  It  will  be  observed  also  that 
a  pipe  leads  from  the  bottom  of  the  sludge 
digestion  tank  to  a  second  pump  P„  also 
located  above  the  auxiliary  chamber.  In 
operation  the  two  pumps  simultaneously 
force  both  fresh  and  decomposed  sludge 
into  a  common  sludge  pipe.  This  manner 
of  operation  results  in  immediate  mixture 
of  fresh  and  decomposed  sludge  in  any  de- 
sired proportion  and  in  the  discharge  of 
this  mixture  into  the  digestion  chamber. 
Further  mixing  occurs  in  the  digestion 
chamber  itself  by  means  of  the  rising  gas 
bubbles.  The  small  gas  bubbles  which  de- 
velop as  a  result  of  the  decomposition  pro- 
cess remain  sticking  in  part  to  the  sludge 
particles  and  by  increasing  in  size  pro- 
gressively reduce  the  mass  specific  gravity 
of  the  combined  sludge  particle  and  gas 
bubble  until  it  is  less  than  that  of  water. 
At  this  time,  of  course,  the  two  rise  to  the 
surface  of  the  tank. 

If  the  action  taking  place  on  the  inside 
of  the  digestion  chamber  could  be  observed 
it  would  be  seen  that  large  and  small  par- 
ticles of  sludge  are  continuously  rising  to 
the  surface  of  the  tank,  there  giving  up 
their  gas  bubbles,  and,  once  more  heavier 
than  water,  sinking  back  to  the  sludge 
layer  at  the  bottom  of  the  tank.  This 
natural  mixing,  however,  is  insuflficient.  If 
it  alone  be  depended  upon  it  will  be  found 
that  in  a  short  time  a  scum  layer  will  de- 
velop and  will  grow  thicker  and  thicker. 
When,  after  this  begins  to  take  place,  gas- 
laden  sludge  particles  rise  as  described 
they  are  not  able  to  release  themselves 
from  their  gas  bubbles  because  of  this 
impenetrable  mat  on  the  surface,  but  in- 
stead become  imprisoned  in  it.  Little  mo- 
tion or  mixing  takes  place  in  this  scum 
layer,  and  for  this  reason  it  will  be  found 
that  the  decomposition  taking  place  in  the 
scum  layer  will  be  relatively  feeble,  may 
indeed  be  an  undesirable  or  nuisance-pro- 
ducing kind  of  decomposition.     This   evil 


may  be  artificially  avoided  by  constructing 
in  the  digestion  chamber  a  partition  or 
apron  which  operates  in  a  similar  manner 
to  the  partition  walls  in  Imhoff  tanks. 
With  this  apron  in  place  the  gas  bubbles 
are  deflected  to  a  definite  point  or  points 
in  the  tank  surface.  In  the  drawing  this 
point  is  shown  as  the  middle  of  the  tank. 
In  consequence  of  this  provision  there  will 
be  no  rising  gas  bubbles  at  any  other  part 
of  the  tank  surface,  and  any  floating  sludge 
there,  not  being  continually  buoyed  up 
afresh  by  rising  gas  bubbles,  will  gradu- 
ally become  heavier  than  water  and  sink 
to  the  bottom.  In  the  middle  of  the  tank, 
however,  to  which  point  all  of  the  gas  bub- 
bles are  being  deflected,  the  combined 
stirring  action  of  the  gas  bubbles  is  so 
strong  as  continuously  to  break  up  the 
scum  layer. 

It  seems  logical,  also,  to  make  this  part 
of  the  tank  surface  the  part  at  which  the 
fresh  sludge  is  introduced,  because  at  this 
point  exists  the  best  opportunity   for  the 


Surveying  1000  Square  Miles 
with  the  Camera 

Phototopographical   Survey   Covers  93  Square 

Miles  Per  Month  at  Less  Than  the  Cost 

of  Plane-Table  Work 

GOVERNMENT  oflScials  wanted  a  map 
of  the  Columbia  National  Forest  in 
Washington,  which  contains  about  1,000,000 
acres.  The  area  is  very  rough  and  heavily 
timbered,  so  that  the  cost  of  a  complete 
survey  would  have  been  considerable,  even 
if  funds  for  special  surveys  had  been  avail- 
able, which  were  not.  The  matter  was 
referred  to  the  engineers  of  the  Forest 
Service,  and  has  been  worked  out  in  such 
a  way  that  the  surveys  were  made  and  ac- 
curate maps  showing  100-ft.  contours  and 
all  streams  were  produced  ready  for  the 
engraver  at  a  total  cost  of  $4.60  per  square 
mile. 

The  work,  which  is  to  be  finished  this 
year,  has  been  handled  almost  entirely  by 
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THIS    PHOTOGRAPH    EQUALS    A    BOOK    FULL    OF    TOPOGRAPHIC  NOTES 


fresh  sludge  to  become  mixed  most  quickly 
and  most  uniformly  with  the  contents  of 
the  tank. 

Uniform  Temperature  Desirable 

Since  the  decomposition  of  the  sludge 
depends  upon  living  organisms  it  is  neces- 
sary to  maintain  the  temperature  as  uni- 
form as  possible.  In  Imhoff  tanks  this 
occurs  naturally  by  virtue  of  the  depth  of 
the  tank  and  because  of  the  fact  that  the 
sewage  which  flows  through  the  settling 
chamber  above  the  sludge  chamber  is  fairly 
uniformly  warm.  Separate  sludge  diges- 
tion chambers  built  above  ground  may  de- 
velop difficulties  because  it  may  not  be  pos- 
sible without  artificial  aid  to  prevent  harm- 
ful fluctuations  of  temperature.  Artificial 
means  may  therefore  in  this  case  be  of 
advantage.  In  the  drawing  are  shovra  cir- 
cumferential conduits  on  the  inside  of  the 
tank.  These  may  be  operated  either  with 
warm  water  supplied  from  a  central  heat- 
ing plant  or  simply  with  sewage. 


Lumber  Cut  of  Central  States  in  1915 

The  U.  S.  Forest  Service  announces  that 
37  billion  thousand  board  feet  of  lumber 
was  cut  in  the  Central  States  in  1915,  a 
decrease  of  300  million  thousand  feet  over 
the  previous  year.  There  are  29,941  mills 
and  the  final  estimate  is  made  from  reports 
received  from  16,248. 


one  man,  who  spends  the  open  seasons  in 
field  work  and  the  winters  in  working  up 
the  notes.  With  a  single  man  as  assistant 
and  packer,  two  saddle  horses  and  two  pack 
animals,  he  covered  an  average  of  93  square 
miles  per  month.  When  the  weather  was 
good  he  "occupied  stations,"  making  obser- 
vations and  photographs;  and  when  there 
was  smoke  or  rain  the  party  moved  camp, 
made  new  trails  or  traversed  roughly  the 
level  areas  where  phototopographic  methods 
were  least  effective.  Work  progressing  in 
this  manner  for  several  years  has  produced 
each  season  accurate  maps  of  those  sections 
of  the  forest  where  data  about  the  topog- 
raphy were  desired  immediately;  and  in 
the  course  of  continued  experience,  particu- 
larly convenient  methods  have  been  devel- 
oped and  applied. 

Field  Work 

The  camera  used  is  a  Coast  and  Geodetic 
Survey  outfit  No.  8,  using  Seed  nonhalation 
L  ortho  5  X  8-in.  plates.  Plates  are  devel- 
oped in  the  field,  a  tank  and  changing  bag 
being  utilized.  The  usual  practice  is  to 
make  four  exposures  at  each  ."itation,  each 
embracing  the  view  within  a  65-deg.  angle. 
The  selection  of  stations  is  the  phase  of 
the  field  work  which  requires  the  most  care, 
both  as  to  number  of  reference  points  visi- 
ble and  the  view  of  adjacent  slopes  which 
the  station  commands.  It  has  been  noted 
that  the  most  useful  views  are  taken  when 
the  shadows  are  such  as  to  bring  out  the 
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contour  of  the  hills.  The  accompanying 
photograph  illustrates  the  qualities  which 
the  topographer  endeavored  to  secure  when 
possible.  Practically  all  the  photographs 
are  taken  through  a  ray  screen  with  U.  S. 
aperture  64. 

Averages  for  the  seasons  in  which  the 
field  work  has  been  carried  on  show  that 
stations  were  occupied  on  30  to  40  per  cent 
of  field,  days,  that  32  per  cent  of  field  days 
were  spent  in  moving  camp  and  that  photog- 
raphy was  not  feasible  on  account  of  smoke, 
fog  or  rain  on  32  per  cent  of  the  field  days. 
About  fifteen  stations  are  occupied  each 
month,  and  the  usual  contour  of  the  terri- 
tory covered  is  such  as  to  require  about 
sixteen  stations  per  100  square  miles. 

The  cost  of  the  field  work,  exclusive  of 
the  primary  triangulation  which  had  already 
been  done  by  the  Coast  and  Geodetic  Sur- 
vey, was  made  up  of  the  salaries  of  topog- 
rapher and  packer,  provisions  and  photo- 
graphic supplies,  the  use  of  four  horses  and 
their  maintenance.  Averaging  the  total  of 
these  items  for  two  years  gave  a  rate  of 
$2.75  per  square  mile  for  the  field  work. 
The  last  season  there  were  an  additional 
man  in  the  party  some  of  the  time  and  two 
extra  horses,  which  increased  the  cost  ac- 
•cordingly. 

Office  Work 

In  the  office  the  topographer  works  up 
approximately  50  square  miles  of  the  map 
each  month.  The  scale  is  1  in.  to  the  mile 
and  the  contour  interval  is  100  ft.  The  map 
is  laid  out  first,  showing  the  primary  points 
located  by  the  Coast  and  Geodetic  Survey, 
and  from  these  points  the  locations  and  sta- 
tions selected  by  the  topographer  are  put 
in,  using  the  photographs  and  a  method  of 
intersection  or  resection  as  conditions  per- 
mit. There  are  nine  primary  survey  points 
in  the  forest  and  about  fifteen  main  loca- 
tions which  the  topographer  uses  as  refer- 
€nce  in  orienting  the  remaining  200  loca- 
tions. 

All  these  points  are  located  on  the  map 
by  plotting  the  observed  angles  with  an  ac- 
curate protractor.  When  more  than  two 
photographs  show  a  point  which  it  is  de- 
sired to  locate  on  the  map,  each  additional 
view  in  which  it  appears  constitutes  an 
additional  check  on  its  position  as  already 
plotted.  Where  there  is  any  question  about 
position,  as  many  views  as  possible  are  con- 
sulted and  used  to  check. 

Each  photograph  bears  on  its  margin  the 
mark  of  a  horizon  line  below  and  above 
"which  depressions  and  elevations  are  meas- 
ured respectively.  Three  points  are  used 
to  determine  elevations  through  which  con- 
tours are  drawn,  and  it  has  been  found  that 
the  results  thus  obtained  are  correct  to 
"Within  50  ft.  of  actual  elevations.  This  is 
•considered  close  enough  for  the  work  in 
hand,  particularly  in  country  where  the 
timber  is  high. 

The  cost  of  the  office  work,  which  in- 
cluded only  the  topographer's  salary  and 
supplies,  averaged  $1.85  per  square  mile  for 
two  years,  so  that  the  total  cost  for  field 
and  office  amounted  to  $4.60  per  mile  in 
these  seasons.  Since  that  time  some  sec- 
tions of  the  work  where  particularly  accu- 
rate results  were  desired  were  done  with 
greater  care,  using  five  locations  per  mile, 
and  this  work  cost  about  $7.65  per  square 
mile. 

In  1911  the  same  topographer  was  em- 
ployed in  making  a  plane-table  survey  of 
a  similar  area.  The  cost  of  this  survey, 
"with  map  ready  for  the  engraver,  was  $6.15 


per  square  mile.  In  comparing  these  two 
cost  figures  it  should  be  borne  in  mind  that 
the  plane-table  is  slower.  In  work  with 
that  instrument  only  53  square  miles  per 
month  were  covered,  as  compared  to  93 
square  miles  with  the  other  method. 

The  work  in  the  Columbia  National  For- 
est has  been  done  under  the  direction  of 
George  H.  Cecil,  district  forester.  Lage 
Wernstedt,  forest  examiner,  carried  on  the 
field  and  office  work. 


Water  Measured  by  Volume 
in  Large  Turbine  Test 

Used  as   Check  on   Current-Meter  Determina- 
tions   at    Turners   Falls   Electric   Plant  — 
Measurements  Made  Through  Ice 

TO  CHECK  the  quantity  of  water  used 
during  tests  of  the  7500-kva.  units  at 
the  plant  of  the  Turners  Falls  Power  & 
Electric  Company  volume  measurements,  as 
well  as  current-meter  determinations,  were 
made.  The  former  were  secured  by  observ- 
ing the  extent  to  which  the  pond  was  drawn 
down  and  making  a  careful  survey  of  the 
pond  area.  The  methods  were  described 
recently  in  a  hearing  before  the  Massachu- 
setts Gas  and  Electric  Light  Commission. 

The  power  output  of  the  wheels,  which 
are  of  the  I.  P.  Morris  vertical  type,  was 
measured  electrically  and  corrections  were 
then  made  for  generator  efficiency.  The 
head  was  measured  by  gages  in  the  wheel 
case  and  in  the  river.  To  obtain  the  quan- 
tity of  water,  the  current  meter  was  used 
in  the  canal  just  in  front  of  the  wheel  to  be 
tested.  In  order  to  separate  the  test  unit 
from  the  other  units,  a  flume  about  40  ft. 
long  was  built  in  front  of  the  openings  to 
the  head  gates.  Two  current  meters  were 
used  in  this  flume. 

The  test  was  somewhat  complicated  by 
being  made  in  winter,  and  it  was  for  this 
reason  that  bulk  measurement  was  used, 
ice  on  current  meters  sometimes  being 
troublesome.  The  pond  measurements  re- 
quired more  time  and  were  not  so  frequently 
made,  but  the  two  methods  checked  within 
1  sec.-ft.  out  of  1600  sec.-ft.  The  amount 
the  pond  was  drawn  down  was  measured  on 
twenty-two  gages  up  and  down  the  length 
of  the  canal,  as  the  variation  in  different 
places  needed  to  be  considered.  At  various 
times  twenty-eight  men  were  reading  gages. 
A  test  run  required  two  hours.  The  ice  on 
the  pond  made  it  easier  to  get  an  accurate 
measurement  of  the  drawing  down  of  the 
water,  no  wind  effects  being  present. 
Every  gage  was  in  a  small  hole  cut  in  the 
ice  and  the  water  was  perfectly  still. 
There  was  some  leakage  out  of  the  canal, 
which  was  measured  by  closing  the  coffer- 
dam gates  at  night  and  measuring  the  re- 
duction in  canal  level. 


Dusting  Prevents  Coal  Mine  Explosion 

The  Federal  Bureau  of  Mines  has  con- 
cluded, as  a  result  of  a  large  number  of 
experiments,  that  the  dusting  of  finely  pul- 
verized rock  in  coal  mines  prevents,  or  at 
least  checks,  explosions.  Experiments  have 
been  made  not  only  in  the  government's  ex- 
perimental mine  near  Pittsburgh,  but  also 
in  actual  workings.  The  work  has  pro- 
gressed so  far  that  the  effective  proportion 
of  shale  dust  to  coal  dust  has  been  deter- 
mined for  coal  dust  from  many  seams.  A 
special  gasoline-driven  car  with  a  blower 
has  been  designed  for  distributing  the  dust. 


Stream  Flow,  Not  Rainfall, 
Best  Criterion  for  Yield 

Clemens    Herschel    Urges    Engineers    to    Us* 

River  Measurements  as  Most  Reliable 

Basis  for  Water-Power  Predictions 

WHY,  when  seeking  runoff,  should  engi- 
neers turn  their  backs  upon  it,  and 
go  off  poring  over  records  of  rainfall,  and 
endeavor,  by  dint  of  much  tribulation,  to 
compute  a  relation  between  it  and  rainfall? 
This  is  the  question  asked  by  Clemens 
Herschel,  consulting  engineer,  of  New  York 
City,  in  a  recent  discussion,  before  the 
Boston  Society  of  Civil  Engineers,  of 
power  estimates  from  stream  flow  and  rain- 
fall data.  That  sort  of  thing,  he  said,  was 
well  enough  in  the  '40s  of  the  nineteenth 
century,  when  it  was  started,  but  to-day  it 
must  be  recognized  as  a  false  method  of 
work,  and  engineers'  energies  should  be 
concentrated  on  stream  measurements  and 
a  comparison  of  such,  when  the  future  yield 
of  drainage  areas  is  in  question.  It  is  sub- 
mitted that  by  such  comparisons  or  analo- 
gies much  more  reliable  results  in  the  line 
of  yield  prognostications  can  to-day  be  ob- 
tained, when  direct  gagings  are  lacking, 
than  rainfall  studies,  and  computations 
based  upon  them,  can  ever  furnish.  The 
main  points  in  Mr.  Herschel's  argument 
follow : 

Runoff  Diagrams 

Having  given  a  record  of  runoff  gagings, 
how  shall  they  be  arranged  for  the  use 
of  the  hydraulic  engineer? 

Now,  confining  ourselves  to  the  consid- 
erations uppermost  in  the  mind  of  the  engi- 
neer of  water  power — not  water  supply- 
it  has  long  been  clear  that  there  must  be 
one  best  way;  also  that  in  the  interests  of 
efficient  work  and  of  an  avoidance  of  wasted 
effort  this  best  way  should  be  followed, 
rather  than  pursue  the  study  of  many  such 
ways. 

A  mine  of  information  on  stream  flows 
is  contained  in  the  reports  of  the  U.  S. 
Geological  Survey  on  that  subject,  which 
now  number  400  volumes.  It  is  no  exag- 
geration to  say  that  for  water-power  pur- 
poses, giving  all  data  needed  for  that  pur- 
pose, these  400  bulky  reports  could  be  con- 
densed into  400  single-page  cuts  contained 
in  one  volume,  and  at  an  enormous  saving 
to  the  work,  time  and  expenses  of  the  hy- 
draulic engineer. 

For  the  purpose  of  facilitating  compari- 
son and  reducing  all  the  records  to  the 
same  specific  scale,  as  it  were,  the  collected 
diagrams  should  be  plotted  to  represent 
second-feet  per  square  mile,  instead  of  sec- 
ond-feet. Underlying  details  would  not  be 
lost,  but  if  ever  needed  (a  matter  of  some 
doubt)  could  be  supplied  by  the  Survey 
Office.  In  answer  to  an  inquiry  requesting 
suggestions,  Mr.  Herschel  made  the  above 
recommendations  to  the  Geological  Survey 
office  and  reiterates  it  as  his  matured  opin-  - 
ion  on  the  subject. 

If  the  daily  discharges  of  a  river  at  a 
certain  point  be  plotted  for  the  365  days 
of  the  year,  in  the  order  of  their  magnitude 
(not  consecutively  in  the  order  of  the  date 
of  their  occurrence),  a  perfectly  smooth 
curve  showing  the  year's  discharge  will  be 
produced.  Take  fifteen  or  twenty  such 
years,  if  the  records  avail,  and  three  such 
curves  may  be  produced — one  of  average 
flow,  another  enveloping  all  the  minima 
flows,  and  a  third  enveloping  the  maxima 
flows.    And  for  a  period  of  that  length  the 
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discharge  of  that  river,  at  that  point,  has 
been  portrayed  practically  for  all  time. 
Nothing,  or  little  more,  is  needed  in  its 
hydrographic  study,  for  the  uses  of  a  con- 
structing engineer.  Its  original  data  may 
have  interest  for  a  meteorologist,  when  he 
philosophizes  as  to  the  relation  between 
such  three  curves  and  rainfall  data,  but  an 
engineer  has  nothing  to  do  with  that.  The 
rainfall  may  be  anything ;  it  will  not  change 
the  recorded  runoflf,  nor  the  ranges  of  run- 
off shown  by  these  three  curves.  And  it  is 
these  data  that  are  needed  for  useful  pur- 
poses— the  province  of  the  engineer — in 
contradistinction  to  the  pastures  of  recrea- 
tion that  incite  the  philosopher  or  scientist. 
The  same  data  may  also  be  presented,  if 
preferred,  in  tabular  form — would  have  to 
be  so,  before  they  can  be  "boiled  down"  into 
the  diagram  which  has  been  described. 

Tables  and  Diagrams 

As  an  example  of  the  tables  and  diagrams 
spoken  of,  one  of  each  is  reproduced  in  Mr. 
Herschel's  printed  discussion  in  the  June 
Journal  of  the  Boston  Society  of  Civil  Engi- 
neers. Bold-face  figures  in  the  table,  show- 
ing maximum  and  minimum  in  each  hori- 
zontal line,  give  the  data  for  the  envelop- 
ing curves  that  have  been  spoken  of.  Two 
full  lines  extending  across  the  table  mark 
the  limits  between  which  the  economical 
capacity  for  turbines  to  be  installed  will 
ordinarily  be  found.  The  data  for  the 
curve  of  average  flow  (averages  of  each 
horizontal  line)  can  be  readily  found  from 
the  table. 

The  diagram  referred  to  is  the  concise 
and  true  representation  of  the  regimen  of 
the  river,  giving  all  data  needed  by  a  hy- 
draulic power  engineer.  If  we  had  such 
diagrams  for  the  principal  points  on  every 
river  of  importance  in  the  United  States, 
Mr.  Herschel  contends,  it  would  be  the  ful- 
fillment of  hydrographic  study  of  river  flow 
within  the  United  States.  A  single  volume 
containing  such  diagrams  would  then  take 
the  place  of  the  several  hundred  volumes  of 
undigested  material  relating  to  river  flow 
which  now  obstruct  useful  work  and  the 
exercise  of  judgment,  not  to  mention  the 
lucubrations  of  rainfall  recorders  and  of 
their  obsequious  followers. 

In  taking  up  this  subject,  let  us  assume 
that  we  speak  here  only  of  the  ultimate 
development  at  any  given  mill  site.  Power 
machinery  may  be  installed  at  time  inter- 
vals, as  power  is  called  for.  Even  the 
power  house  may  be  built  in  sections.  Let 
us  also  recognize  that  while  power  dams  and 
power  houses  are  built  to  last  forever,  and 
as  a  matter  of  fact  naturally  do  endure  on 
the  average  longer  than  most  any  other 
work  an  engineer  is  called  upon  to  design 
and  construct,  yet  the  duration  of  such 
things  as  "load-factors"  and  given  "peak 
loads"  are  in  comparison  but  fading  fan- 
cies. How,  then,  can  they  properly  enter 
into  a  computation  for  powerhouse  design 
in  conjunction  with  factors  that  are  eter- 
nal, or  nearly  so?  The  tendency  of  power- 
house management  is  constantly  to  strive 
for  a  load  factor  of  one,  and  both  the  prog- 
ress of  invention  and  of  sociology  is  work- 
ing to  that  end.  By  the  time  a  network  of 
interconnected  power  wires,  each  arranged 
to  convey  a  constant  daily  quantity  of 
power,  will  have  spread  over  all  the  thickly 
settled  portions,  or  over  the  whole  of  the 
United  States,  farms  included,  which  is 
rapidly  being  accomplished,  where  will  the 
load  factor  and  peak  load  be  then? 

The  state  of  electrical  development  just 
described  is  rapidly  being  accomplished  in 


the  Province  of  Ontario,  Canada,  as  a  state 
enterprise,  and  there  is  nothing  but  notions 
of  sociology  to  hinder  its  coming  true  in 
the  United  States  by  private  enterprise. 
Another  consideration  which  this  thought 
brings  up  is  the  one  of  variable  power  from 
day  to  day  at  any  mill  site ;  very  present  to 
those  who  are  operating  or  have  operated 
water  power  on  most  any  stream  except  on 
those  constituting  the  outflow  of  the  Great 
Lakes;  and  the  subject  of  permanent  and 
surplus  power,  or,  to  use  the  later  terms, 
of  "primary"  and  "secondary"  power. 

Suppose  we  assume  that  there  is  no  sec- 
ondary power  (there  need  not  be)  ;  that  it 
is  all  power  that  can  be  relied  on  to  be  at 
nand  when  called  for.  So  far  as  Mr.  Her- 
schel's judgment  goes,  based  on  ten  years' 
experience  in  the  administration  of  a  water 
power,  that  is  the  only  kind  of  power  that 
should  be  offered  for  sale  in  the  existing 
and  the  to-be-expected  development  of  the 
business;  in  the  interests  of  the  seller,  no 
less  than  in  that  of  the  buyer;  and  with 
the  legitimate  aid  of  heat  engines  and  fall 
increasers  to  tide  over  low  water  and  "back- 
water" troubles,  and  in  spite  of  unavoid- 
able annually  recurring  diminutions  of 
power  output,  during  nearly  all  the  days  of 
the  year,  there  is  no  difficulty  in  attaining 
a  uniformity  of  power  output  throughout 
every  day  of  the  year. 

One  might  go  further  and  prove  that  only 
by  amalgamating  heat  engine  and  hydraulic 
power  in  this  way  can  a  full  or  complete 
return  be  gained  from  hydraulic  power 
plant  investments.  All  this  was  well  under- 
stood full  fifty  years  ago  in  New  England 
manufacturing  circles,  if  not  elsewhere; 
but,  with  the  advent  of  the  electrical  trans- 
mission of  power,  an  army  of  ardent  elec- 
tricians, ill  informed  on  hydraulic  matters, 
were  let  loose  upon  an  expectant  country, 
and  they  had  to  learn  all  this  over  again. 
Some  of  them  and  their  backers  have  not 
learned  it  yet.  We  still  hear  of  the  mini- 
mum flow  of  the  river  on  any  one  day  in 
twenty  years,  as  furnishing  the  measure  of 
"primary"  power,  and  there  are  great  hy- 
draulic power  plants  that  needlessly  waste 
over  their  dams,  on  more  than  half  the  days 
of  an  average  year,  a  quantity  of  water 
which  if  properly  utilized  would  generate 
100,000,000  or  150,000,000  kilowatt-hours 
annually,  at  a  cost  less  than  the  fuel  cost 
of  the  heat  engines  that  must  be  installed 
to  tide  over  low-water  diminutions  of  nor- 
mal power  output. 

Then  there  is  the  consideration  of  how 
much  reservoir  capacity  or  pondage  is  to 
be  added  to  the  power  plant  for  the  pur- 
pose of  making  the  water  supply  more  uni- 
form, tending  toward  that  happy  era  when 
there  shall  be  no  more  times  of  low  water 
and  no  more  freshets. 

A  German  Opinion 

A  German  writer  has  recently  stated  such 
a  proposition  as  follows:  "Procedure  for 
the  determination  of  the  most  economical 
part  of  the  annual  run-off  to  be  used;  size 
of  reservoir;  and  amount  of  auxiliary  heat 
power  which  should  be  selected  in  the  con- 
struction of  water-power  plants." 

As  the  learned  author  treats  the  subject, 
this  includes  a  choice  and  determination: 
(a)  Whether  to  use  no  water  at  all,  or  all 
the  water  that  comes  down  the  brook  or 
river  during  the  year;  or  what  portion  of 
the  annual  discharge  of  the  stream  is  to  be 
utilized;  (b)  whether  to  have  no  reservoirs, 
or  reservoirs  large  enough  to  utilize  the 
whole  annual  river  flow;  or  what  interme- 
diary   reservoir    capacity    is    to    be    con- 


structed; (c)  whether  to  have  water  power 
only  or  to  use  auxiliary  heat  engines;  and, 
if  any  are  to  be  used,  to  what  extent;  cer- 
tainly a  comprehensive  program.  And  all 
this  is  to  be  answered  strictly  by  computa- 
tion, and  results  given  by  formulas  ex- 
pressed in  mathematical  symbols !  Does 
not  this  suggest  the  line:  "Out  of  too  much 
learning  become  mad?" 

But  let  us  analyze  the  task  entered  upon; 
(a)  and  (6)  may  be  considered  together, 
(a)  being  a  function  of  (6).  And  economic 
reservoir  capacity,  to  ordinary  minds,  is 
plainly  a  local  consideration,  to  be  answered 
in  each  case  by  the  local  situation,  let  the 
formulas  say  what  they  will. 

It  is  only  very  gradually  that  the  mere 
idea  of  the  applicability  of  the  powers  of 
eminent  domain  to  the  taking  of  land  by 
condemnation  for  water-power  purposes  is 
being  recognized  in  state  constitutions  and 
in  court  decisions,  thence  spreading  to  leg- 
islation (see  a  decision  of  the  United  States 
Supreme  Court  of  Jan.  24,  1916,  in  the 
case  of  the  Alabama  Interstate"  Power  Co., 
opinion  by  Justice  Holmes,  as  an  important 
step  forward  in  this  direction)  ;  and  with- 
out such  right  the  opportunity  of  making 
use  of  computations  relating  to  reservoir 
volumes  would  be  somewhat  doubtful. 
Then,  again,  are  we  to  ignore  topographical 
facilities  or  difficulties  in  such  cases,  in 
favor  of  the  demands  of  general  formulas? 

Trial  Estimates  Valuable 

The  writer  believes  that  trial  estimates 
will  furnish  a  better  guide  in  the  vast  ma- 
jority of  cases,  very  likely  in  all  of  them; 
and  general  experience  has  also  indicated, 
at  least  as  a  beginning,  to  be  modified  if 
need  be,  by  trial  estimates  in  each  case, 
how  to  answer  division  (c)  of  the  problem 
as  stated  above. 

This  answer  has  already  been  indicated 
in  the  table  of  river  flow  above  referred  to, 
and  may  be  stated  as  follows:  The  most 
economical  discharge  capacity  of  the  tur- 
bines to  be  installed,  so  as  fully  to  utilize 
the  run-off  at  any  mill  site,  is  never  very 
far  either  side  on  the  diagram  of  the  aver- 
age river  discharge  on  a  day,  than  which 
there  are  as  many  days  in  the  year  of  a 
greater  as  there  are  of  a  lesser  river  flow. 

If,  now,  we  have  further  the  fall  at  the 
considered  mill  site  appurtenant  to  the  sev- 
eral river  flows,  fall  also  may  be  plotted  as 
a  curve;  and  from  the  two,  quantity  and 
fall,  "Macaulay's  schoolboy"  could  compute 
and  plot  the  curve  of  resultant  power  for 
every  day  of  an  average  year. 

One  factor  more  should,  however,  be 
taken  into  account.  To  accommodate  peak 
loads  or  power  variations  occurring  during 
the  day,  it  is  well  to  install  wheels  of  a 
greater  power  capacity  than  has  so  far 
been  indicated,  running  them  normally  at 
part  gate.  With  all  this  entering  into  the 
computations,  there  will  result  the  diagram 
given  above,  which  presumably  will  need  no 
explanation. 

Auxiliary  heat  engine  power,  although 
its  measure  is  indicated  on  the  diagram,  is 
not  needed  as  a  rule  at  first,  except  in 
process  of  developing  the  sale  of  power 
from  the  works,  up  to  their  full  output  ca- 
pacity; and  may  thus  be  added  gradually, 
as,  indeed,  may  frequently,  hydraulic  tur- 
bine and  even  powerhouse  capacity.  All 
this  makes  for  convenient  elasticity  in  first 
installation,  but  will  result,  finally,  in  what 
we  have  all  along  been  aiming  to  attain, 
primarily  or  eventually,  a  full  economical 
utilization  of  the  natural  resources  of  that 
power  site. 
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How  the  Government  Handles  Its  Roadway 
Parties  in  the  Valuation  Work 

Elaborate  Note  Forms  and  Type  Sheets  Simplify  the  Inventory- 
ing on  the   Eastern  District,   and   Guide   the  Special  Parties 

By   C.   W.   STARK 
Associate  Editor,  Engineering  Record 


NOT  ALL  of  the  problems  connected 
with  the  federal  valuation  of  the  rail- 
roads have  to  do  with  the  fundamental  prin- 
ciples of  valuation,  nor  yet  with  the  general 
questions  of  orders  and  administration. 
The  very  inventorying  of  the  physical  plant, 
with  its  infinite  number  and  variety  of 
structures  and  types,  in  notes  that  can  be 
interpreted  in  the  office,  and  will  leave  no 
gaps,  is  a  task  in  itself,  as  stated  in  the 
article  in  the  issue  of  July  8,  page  43.  The 
district  heads  have  attempted  to  simplify 
this  part  of  the  work  as  far  as  possible  by 
the  assignment  of  the  work  to  the  roadway 
and  special  branch  parties  and  their  squads, 
and  by  their  note  forms.  As  the  roadway 
parties  are  the  only  large  parties,  and  as 
their  records  form  the  backbone  of  the  en- 
tire inventory,  much  depends  upon  how  they 
handle  their  work.  In  the  Eastern  District 
an  elaborate  set  of  note  forms  and  type 
data  have  been  adopted.  The  observations 
that  follow  are  based  upon  a  visit  by  the 
writer  to  a  roadway  party  working  in 
southern  New  Jersey.  The  general  method 
of  procedure  and  use  of  forms  is  the  same, 
however,  throughout  the  district. 

Work  Is  Divided  Into  Four  Parts 

The  assignment  of  work  for  the  roadway 
party  on  the  Eastern  District  is  substan- 
tially the  same  as  on  the  Western  District, 
described  in  the  Engineering  Record  of 
Dec.  26,  1914,  page  696.  About  nine  men, 
including  the  assistant  field  engineer  in 
charge,  constitute  the  roadway  party.  One 
part  of  their  work  embraces  chaining  the 
road,  noting  the  pluses  of  all  bridges,  cul- 
verts, buildings,  crossings,  switches,  signs, 
rail  changes  and  other  items  of  fixed  plant, 
and  either  taking  such  notes  as  will,  with 
the  aid  of  the  office  computations,  define  and 
describe  the  item,  or  noting  it  over  to  one 
of  the  special  parties;  another  is  the  cross- 
sectioning  to  determine  the  grading ;  a  third 
includes  the  ballast  tests,  the  tests  for  sub- 
sidence, the  classification  of  the  grading 
and  the  recording  of  condition  notes,  while 
a  fourth  is  the  field-ofl^ice  computations,  in 
which  the  field  notes  are  figured  and  sum- 
marized for  transmittal  to  the  Washington 
office. 

Two  men  chain  the  line  first,  marking  on 
the  rail  all  the  necessary  pluses.  They  chain 
the  main  track  or  base  line,  and  if  necessary 
any  spurs  leading  to  industries.  In  general 
they  keep  no  notes.  Behind  them  follow  the 
recorder  and  the  cross-section  group,  work- 
ing independently.  The  latter  party,  gen- 
erally consisting  of  three,  takes  cross- 
sections  of  the  roadbed  as  often  as  is 
deemed  necessary.  In  the  smooth  country 
visited  by  the  writer  a  hand  level,  tape  and 
level  rod  sufficed,  simple  four-point  sections 
being  taken.  In  more  rugged  country,  with 
deep  rock  cuts,  slope  boards  or  other  special 
instruments  are  resorted  to.  Grading  for 
station  grounds,  road  crossings  and  borrow 
pits  is  recorded  separately. 

The  recorder  works  alone  while  the  chain- 
ing is  being  done,  picking  up  the  pluses 
and  recording  the  items  and  types  on  the 
note  forms  with  which  he  is  equipped.    To 


him  falls  the  task  of  noting  every  fixed 
item  of  the  railroad  plant  other  than  the 
grading  and  ballast,  of  noting  changes  in 
the  track  itself,  and  of  defining  everything 
in  his  notes,  or  indicating  it  on  a  memor- 
andum for  the  bridge  or  one  of  the  other 
special  branch  parties.  As  his  progress  is 
much  slower  than  that  of  the  chaining 
party,  after  the  chaining  is  well  advanced 
one  member  of  the  latter  party  accompanies 
and  assists  him  a  good  part  of  the  time. 


A  notable  feature  of  most  of  them  is  the 
liberal  provision  of  blank  headings,  so  that 
by  filling  these  in,  in  conjunction  with  the 
type  symbol,  everything  under  the  general 
classification  can  be  recorded  without 
elaborate  descriptive  notations. 

It  is  necessary,  of  course,  to  draw  definite 
lines  between  the  structures  which  are  in- 
ventoried by  the  track  and  roadway  parties 
and  those  which  are  left  for  the  special 
branch  parties  that  come  later.  It  will  be 
noted  from  the  sample  memoranda  sheet 
that  the  recorder  must  state  definitely 
whether  or  not  he  has  enumerated  each 
structure  in  which  the  special  party  might 
be  interested,  thus  removing  all  doubt  as 
to  whether  it  has  been  inventoried. 

The  recorder  is  equipped  with  two  classes 
of  type  sheets.  He  has  several  tjT)e  A 
sheets,  which  show  structures  common  to 
all  railroads,  identified  by  index  symbols. 
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while  the  other  usually  assists  the  com- 
puters in  the  office  car. 

The  ballast  and  subsidence  investigations 
are  made  jointly  by  the  assistant  field  engi- 
neer, who  is  in  charge  of  the  track  and  road- 
way party,  and  the  railroad's  representa- 
tive. A  railroad  laborer  accompanies  them 
with  the  necessary  equipment,  and  they 
usually  cover  several  miles  of  road  a  day. 
Ballast  depths  are  determined  by  digging. 
On  the  line  visited  by  the  writer,  where  the 
ballast  was  cinders,  and  where  there  was 
considerable  soft  ground,  1-in.  iron-pipe 
sections  were  being  used  to  advantage  for 
determining  subsidence.  Coupled  together 
they  could  readily  be  driven  through  the 
ballast  and  the  embankment,  and  the  total 
depth  determined.  By  comparison  with  the 
cross-section  notes  the  relation  of  this  to 
the  original  ground  surface  was  ascer- 
tained, and  the  depth  of  subsidence  deter- 
mined. If  there  seemed  to  have  been  con- 
siderable subsidence,  and  the  government 
and  railroad  representatives  disagreed  as 
to  the  amount,  a  wash  boring  was  taken 
at  that  point. 

This  party  also  has  its  laborer  dig  to 
determine  the  depth  of  masonry  founda- 
tions, where  plans  are  lacking  or  there  is 
disagreement.  In  other  cases,  however, 
where  digging  or  sounding  is  impracticable 
or  there  is  disagreement,  an  agreed  depth 
is  determined  upon  from  careful  examina- 
tion. 

Necessarily  the  task  of  the  recorder  is 
a  complex  one.  Every  effort  has  been  made 
to  simplify  this  by  note  forms  and  type 
symbols.    Some  of  the  headings  are  shown. 


These  include  sketches  which  interpret  the 
dimension  letters  on  the  form  shown  for 
culverts  and  retaining  walls.  In  addition  he 
has  special  type  sheets,  showing  standards 
of  the  particular  road  under  valuation. 

Duplicate  Notes  Made  in  Field 

These  note  forms  are  ultimately  SYz  x  11 
in.  The  original  and  the  carbon  are  made 
in  one  sheet,  the  original  folded  over  the 
carbon  on  a  line  of  perforations  at  the 
right-hand  edge.  On  the  bottom  sheet  (car- 
bon copy)  is  an  extra,  detachable  margin  of 
1%  in.,  with  holes  for  binding  in  the  orig- 
inal field  book,  so  that  the  recorder  can 
readily  transfer  his  sheets  and  carbon  paper 
in  the  field.  When  these  notes  are  turned  in 
the  extra  margin  is  torn  off,  and  other  holes 
in  both  original  and  carbon  permit  binding 
separately.  The  original  sheets  are  ruled  in 
green  and  the  carbons  in  red.  Each  sheet, 
it  will  be  noted,  has  blank  spaces  for  the 
signature  of  both  the  carrier's  and  the  gov- 
ernment's representative. 

The  recorder  has  all  of  his  forms,  with  a 
day's  supply  of  blank  sheets,  fastened  in  a 
binder.  The  sheets  for  each  I.  C.  C.  ac- 
count are  separated  by  wire  clips.  The  in- 
ventory by  accounts  ordinarily  requires 
handling  about  fifteen  forms.  He  must,  for 
instance,  have  three  separate  forms  for  cul- 
verts, since  they  may  be  classified  under 
I.  C.  C.  accounts  3A,  6A  or  15A  according 
to  their  purpose.  In  addition  he  has  stand- 
ard blank  note  sheets,  ruled  10  x  10  or  5  x  5, 
also  with  carbons,  for  special  sketches.  At 
the  back  he  has  his  type  sheets  with  thumb- 
nail indexes.  He  also  carries  a  pocket  type. 
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a  foldinfT  rule  and  a  tally  register.  His 
equipment  is  cumbersome  for  cold  or  windy 
weather,  but  it  is  difficult  to  see  how  it 
could  be  simplified.  When  one  of  the  chain- 
men  is  assisting  the  notes  are  divided. 

As  the  inventory  and  cross-section  notes 
are  completed  they  are  turned  over  to  the 
computers  in  the  office  car,  and  computed 


roadway  party  for  the  use  of  the  district 
office  in  determining  the  pay  quantities  of 
grading.  After  the  cross-section  areas  have 
been  determined,  with  or  without  platting, 
according  as  they  are  simple  four-point 
sections  or  more  complex,  they  are  used  as 
the  ordinates  and  the  linear  distances  be- 
tween the  cross-sections  as  the  abscissas  in 


is  then  planimetered  for  volumes  in  the 
field  office,  as  are  all  quantities  of  grading 
to  whatever  account  chargeable,  and  all 
available  information  which  may  influence 
the  determination  of  pay  quantities  is 
shown  thereon. 

In  the  district  office  the  diagram  is  taken 
in  hand  and  from  a  careful  study  of  the  in- 
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and  summarized.  Ties  are  figured  from  a 
count  by  the  recorder  of  two  600-ft. 
stretches  in  each  mile.  Linear  feet  and  ton- 
nage for  each  rail  weight  are  computed 
from  the  survey  stations  and  pluses.  Joints 
are  figured  from  the  rail  lengths.  Types  are 
recorded  by  symbols. 

One  feature  of  the  notes  transmitted  to 
the  Eastern  District  office  at  Washington 
is  the   volume    diagram    prepared    by   the 


constructing  this  diagram,  which  is  platted 
on  "Plate  A"  profile  paper.  The  areas  rep- 
resenting volume  are  platted  above  the  se- 
lected base  line  for  excavations  and  below 
the  base  line  for  embankments.  Subdi- 
visions of  the  total  volumes  on  account  of 
classified  materials,  borrow,  waste,  quanti- 
ties chargeable  to  other  accounts,  etc.,  are 
indicated  by  interior  lines  on  the  diagram 
showing  the  partial  volumes.    The  diagram 


formation  and  the  methods  required,  with 
due  regard  to  shrinkage  and  swell,  waste 
and  borrow,  limitations  of  haul,  location  of 
bridges,  etc.,  the  material  from  the  excava- 
tions is  distributed  to  the  best  advantage 
into  the  embankments,  and  the  pay  quan- 
tities of  grading  are  determined. 

Parties  Housed  in  Cars 

The  housing  of  the  track  and  roadway 
parties  visited  by  the  writer  was  very  sim- 
ilar to  that  described  in  the  Engineering 
Record  of  Dec.  26,  1914.  An  old  sleeping 
car  had  been  remodeled  to  accommodate 
about  fifteen  men,  including  the  cook  and 
assistant.  Four  sections  left  in  the  middle 
of  the  car  provided  for  eight  men.  The 
chief  and  two  others  were  housed  in  the 
section  left  in  his  office  at  one  end  of  the 
car.  At  the  other  end  were  the  kitchen,  and 
berths  for  the  cook  and  assistant.  Next  to 
this  was  the  dining  room,  containing  two 
berths.  Closets,  lockers,  washroom  and 
shower  bath  completed  the  equipment. 

In  addition,  the  railroad  visited  by  the 
writer  has  developed  the  office  car.  The 
railroad  owns  it,  but  in  it  are  working  ac- 
commodations for  the  government  com- 
puters as  well  as  for  the  railroad  staff  of 
three  computers  and  the  pilot  engineer. 
This  article  and  the  previous  one,  however, 
have  been  confined  to  what  the  government 
is  doing  in  the  valuation  work.  What  some 
of  the  railroads  are  doing  will  be  the  basis 
for  other  articles. 

The  two  cars,  living  and  office,  are  kept 
as  near  the  work  as  practicable.  The  work 
visited  by  the  writer  was  on  a  single-track 
line  on  flat  country.  At  times  the  three 
groups  were  miles  apart,  and  each  group 
was  able  to  cover  a  number  of  miles  each 
day.  Consequently  it  was  futile  to  attempt 
to  follow  them  too  closely  with  the  cars. 
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Arbitration  by  Engineers  Saves  Time  and  Money 
in  Sewer- Valuation  Case 

Board  of  Three  Members  Reaches  Unanimous  Decision  at 
Hanover,  Pa.,  in  Six  Weeks,  Eliminating  Necessity  of  Retrial 

By  FARLEY  GANNETT 
Consulting  Engineer,  Harrisburg,  Pa. 


AFTER  valuations  by  viewers  and  com- 
mon pleas  jury,  and  reversal  by  the 
State  Supreme  Court,  the  valuation  for  pur- 
chase of  the  plant,  property  and  business  of 
the  Hanover  Sewer  Company  at  Hanover, 
Pa.,  was  set  on  Feb.  28,  1916,  by  three  en- 
gineer arbitrators,  from  the  unanimous  de- 
cision of  whom  it  was  agreed  no  appeal 
would  be  allowed.  This  case  was  brought 
previous  to  the  formation  of  the  Public 
Service  Commission;  otherwise  it  would 
have  come  before  that  body. 

The  borough  of  Hanover,  with  a  popula- 
tion of  7057  in  1910,  determined  in  1913  to 
purchase  the  sewer  system  and  disposal 
plant,  built  in  1902-1903  and  owned  by  the 
Hanover  Sewer  Company.  Viewers  were  ap- 
pointed, as  prescribed  by  the  Act  of  1901, 
and  their  report  placed  a  value  of  $75,000  on 
the  property.  The  Hanover  Sewer  Company 
and  the  borough  of  Hanover  both  appealed 
from  this  finding  and  the  case  came  for 
trial  in  the  Common  Pleas  Court  of  York 
County  in  March,  1914.  As  a  result  of  this 
trial  the  jury  placed  a  valuation  on  the 
property  and  business  of  the  company  of 
$119,454.54. 

Case  Is  Appealed 

From  this  verdict  the  borough  of  Han- 
over appealed,  and  on  Oct.  4,  1915,  the  State 
Supreme  Court  upheld  the  appeal  and  re- 
versed the  judgment,  ordering  a  retrial.  The 
Supreme  Court  held  as  follows : 

In  the  present  case  the  defendant  company 
was  undoubtedly  entitled  to  compensation  for 
the  value  of  its  business  as  a  going  concern 
and  for  whatever  its  franchise  could  actually 
be  shown  to  be  worth.  But  it  must  be  re- 
membered that  it  had  no  perpetual  privilege, 
and  permission  to  operate  was  granted  to  it 
only  under  the  express  provisions  of  the  statute 
which  empowered  the  municipality  to  become  at 
any  time  the  owner  of  the  sewerage  system 
and  to  take  over  the  property  of  the  company 
by  paying  the  actual  value  at  the  time  of  tak- 
ing. The  sewer  company  had  the  right  to 
carry  on  its  business  in  the  borough  only 
until  such  time  as  the  municipality  chose  to 
exercise  its  right  of  purchase.  It  is  difficult  to 
see  how  there  could  be  any  appreciable  amount 
of  value  in  such  a  determinable  franchise  as 
that.  The  company  must  be  regarded  as  hav- 
ing accepted  the  privilege  of  constructing  and 
operating  a  sewer  system  upon  the  condition 
that  it  would  sell  that  system  and  the  prop- 
erty used  in  connection  therewith  to  the  muni- 
cipality for  its  fair  and  reasonable  value,  at 
the  time  when  the  municipality  should  see  fit 
to  take  it  over. 

The  court  also  stated  that  "if  the  going 
value  of  a  concern  is  to  be  fixed,  in  part,  by 
including  losses  in  operation,  then  a  prem- 
ium may  be  placed  upon  poor  judgment,  mis- 
fortune or  bad  management.  The  greater 
the  loss  the  greater  would  be  the  value  of 
the  plant.  Such  a  theory  cannot  be  accepted 
as  sound." 

Following  the  order  for  a  new  trial  the 
two  parties  to  the  controversy  agreed  to 
have  three  engineers  set  the  value  of  the 
property  and  business  of  the  Hanover  Sewer 
Company,  stipulating  that  there  must  be  a 
unanimous  report,  in  which  case  there  would 
be  no  appeal. 

The  company  and  the  borough  appointed 
their  representatives  in  Dec.,  1915,  and  the 


third  member  was  selected  by  these  two  on 
Jan.  15,  1916.  The  board  of  arbitrators 
was  composed  of  Alfred  E.  Forstall  of  New 
York,  Farley  Gannett  of  Harrisburg,  Pa., 
and  Ezra  B.  Whitman  of  Baltimore,  Md. 

The  board  met  first  at  Hanover  on  Jan. 
26,  1916,  took  some  testimony  on  points 
which  were  not  made  clear  by  the  evidence 
given  at  the  trial,  and  inspected  the  town 
and  disposal  works. 

After  several,  meetings  the  board  of  ar- 
bitrators on  Feb.  28,  1916,  agreed  upon  a 
valuation,  based  principally  on  the  evidence 
presented  at  the  common  pleas  trial,  of  $85,- 
400,  plus  $4587.85,  being  the  amount  ex- 
pended for  extensions  sine*  the  original 
trial. 

The  board  of  arbitrators  f  )und  that  the 
original  cost  of  the  property,  partly  actual 
and  partly  estimated,  was  $67,600.  The  re- 
production cost  was  placed  at  $79,630  and 
depreciation  at  $7,580,  giving  a  reproduc- 
tion less  depreciation  value  of  $72,100. 

The  award  of  the  arbitrators  is  $13,300  in 
excess  of  the  reproduction  less  depreciation 
cost,  and  $17,800  more  than  the  original 
cost.  Both  of  these  costs  include  allowances, 
over  and  above  inventory  cost,  for  engineer- 
ing, contingencies,  organization,  administra- 
tion, and  interest  during  construction. 

•  Decision  in  Six  Weeks 

Had  this  case  not  been  arbitrated  the  re- 
trial would  probably  have  been  held  in  the 
March  term  of  1916,  when  the  entire  case 
would  have  been  reopened  and  all  the  old 
testimony  presented  again.  If  either  side 
were  dissatisfied  with  the  verdict  appeal 
could  have  been  taken  and  several  more 
years  might  have  elapsed  before  final  adjudi- 
cation was  reached.  B;-,'  the  method  em- 
ployed a  final  decision  was  reached  about 
two  months  after  the  two  arbitrators  were 
appointed,  and  in  six  weeks  after  the  third 
was  selected.  The  cost  was  undoubtedly  far 
less  by  this  procedure  than  it  would  have 
been  had  retrial  been  resorted  to. 

The  sewer  company  constructed  its  plant 
14  years  ago,  and  to-day  about  one-third  of 
the  houses  on  its  lines  are  connected  to  the 
sewers.  For  many  years  the  revenues  were 
so  small  as  to  require  the  borrowing  of 
money  to  pay  bond  interest,  and  in  this  way 
a  large  accumulated  deficit  was  formed,  rep- 
resented by  outstanding  notes  for  about 
$50,000.  The  existence  of  this  note  issue  to 
cover  annual  deficits  doubtless  influenced  the 
jury  in  making  its  award  of  $119,454.54.  A 
sewer  connection  is  not  so  essential  as  a 
water  supply  tap,  especially  in  a  limestone 
region,  where  a  privy  pit  dug  almost  any- 
where will  carry  off  sewage.  Thus,  while 
the  water  utility  in  such  a  town  may  be 
successful,  in  the  absence  of  an  ordinance 
or  state  mandate  to  require  sewer  connec- 
tions, a  sewer  utility  may  languish. 

In  1913  the  rates  were  raised  by  the 
sewer  company,  nearly  doubling  the  earlier 
rates,  and  since  that  time  a  much  better 
financial  showing  has  been  made.  Some  con- 
nections were  lost  as  a  result  of  the  increase 
in  rates,  but  the  rate  of  increase  of  new 
attachments  was,  after  the  first  loss,  nearly 


as  high  as  with  the  lower  schedule.  The 
attorneys  for  the  borough  claimed  that  had 
the  suit  for  condemnation  of  the  plant  not 
been  pending  the  reduction  in  consumers 
would  have  been  greater.  The  probabilities 
are  that  for  the  last  several  years  the  new 
consumers  added  have  been  confined  more  or 
less  to  newly-erected  houses. 

The  following  tabulation  gives  a  good  idea 
of  the  proceedings  gone  through  and  the 
various  awards  and  decisions: 


Tribunal  Award  Date  Appeal 

viewers $75,000.00     October,  1913     By  both 

Common  Pleas  sides 

Court  Jury.   119,454.54     March,      1914     By   bor- 
ough 
SupremeCourt  New  trial     Oct.       4,1915 

ordered 
Arbitrators  ..   $85,400. 00»  Feb.    28.1918     Noappeal 

by  terms 
01  agree- 
ment 


•$4,587.85  to  be  added  for  work  done  since  first 
trial. 

There  is  no  desire  to  suggest  that  en- 
gineers replace  the  courts  and  public  serv- 
ice commissions  in  setting  the  values  of 
public  utilities,  but  it  is  desirable  to  illus- 
trate the  advantages  derived  in  this  par- 
ticular case,  which  may  apply  to  other 
similar  cases.  The  arbitrators  in  the  Han- 
over case  had  the  decision  of  the  Supreme 
Court  to  guide  them  legally;  otherwise  it 
would  not  have  been  so  practicable  a  method 
of  procedure.  They  also  had  the  benefit  of 
the  printed  testimony  given  at  the  court 
trial. 

Another  Case 

The  writer  had  a  quite  different  experi- 
ence in  another  arbitration  case  involving  a 
dispute  for  extras  between  a  city  and  a  con- 
tractor on  a  large  concrete  intercepting 
sewer.  In  that  case  the  board  of  arbitra- 
tors was  composed  of  a  contractor,  an  en- 
gineer and  a  banker.  The  two  parties  agreed 
to  accept  the  decision  of  this  board  without 
appeal,  and  it  was  necessary  to  take  com- 
plete testimony  under  court  rules  and  to 
hear  arguments  of  attorneys.  On  account  of 
the  difficulty  of  arranging  dates  to  suit  at- 
torneys and  arbitrators  the  case  dragged  for 
18  months  and  proved  costly  for  expert  wit- 
nesses, lawyers  and  arbitrators. 

The  writer  believes  that  for  purely  tech- 
nical cases,  where  important  legal  points 
are  not  involved,  and  if  appeal  is  prevented 
by  agreement,  arbitration  by  engineers  will 
save  time  and  money,  particularly  if  the 
board  of  arbitrators  is  permitted  to  direct 
the  case,  arrange  sittings  and  limit  discus- 
sion and  argument.  It  is  also  believed  that 
in  such  instances  as  the  Hanover  sewer  case, 
where  the  law  is  clearly  defined  by  previous 
trial  and  Supreme  Court  decision,  final 
settlement  of  valuation  by  engineer  arbitra- 
tors, where  the  jurisdiction  of  public  serv- 
ice commissions  does  not  apply,  will  usually 
give  satisfactory  results. 


Unit  Stresses  in  Design  of  Brooklyn- 
Brighton  Viaduct,  Cleveland 

An  error  was  made  in  the  description  of 
the  design  of  the  Brooklyn-Brighton  via- 
duct in  the  issue  of  June  24,  page  833,  in 
stating  that  the  beams  and  columns  were 
designed  in  accordance  with  the  values  al- 
lowed in  the  Cleveland  building  code.  In- 
stead, the  unit  stresses  were  based  upon 
formulas  as  given  in  the  proposed  revised 
form  of  this  building  code  adopted  by  the 
committee  on  revision,  but  not  formally 
accepted  and  passed  as  part  of  the  Cleve- 
land code. 
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Give  Skin-Friction  Data  on 
Shaft  Sinking  in  Chicago 

DATA  on  skin  friction  encountered  in 
sinking  shafts  in  Chicago  to  connect  to 
the  separate  water  pipe  and  conduit  tunnel 
at  LaSalle  Street  paralleling  the  street  rail- 
way tunnel  under  the  Chicago  River  have 
recently  become  available,  although  the  work 
was    completed    several    years    ago.     The 
shafts  are  10  ft.  in  internal  diameter  and 
about  98  ft.  deep  below  street  grade.     At 
the  north  end  the  shaft  was  located  on  the 
east  side  of  the  street  within  2  ft.  of  the 
footing  course  of  a  seven-story  building, 
and  the  west  side  abutted  against  the  piling 
of  the  old  abandoned  tunnel.  To  protect  the 
building  the  shaft  was  started  with  a  25-ft. 
length  of  %-in.  steel  shell  llVs  ft.  in  diam- 
eter, made  up  of  5-ft.  sections,  field-riveted 
to  the  portions  already  sunk.     Butt  joints 
were  used  on  the  outside  face  and  the  rivets 
were  countersunk.     The  shelf  of  the  shoe 
was  made  up  of  a  V2  x  9-in.  plate,  set  back 
12  in.  from  the  cutting  edge.     The  caisson 
was  supported  by  four  IV-j-in.  rods,  which 
passed  through  the  shelf  and  were  held  at 
the  top  by  timbers  laid  across  the  opening. 
A  single  9-in.  ring  of  brick  was  built  on  the 
shelf  and  carried  up  to  the  top  as  the  shell 
was  lowered. 

It  required  a  loading  of  about  200  tons 
to  start  the  shell  when  15  ft.  of  its  length 
was  in  bearing  against  the  clay.  The  weight 
was  made  up  as  follows:  Shell,  12  tons; 
brickwork,  28  tons;  pig  iron,  52  tons,  and 
sandbags,  about  108  tons.  The  rate  of 
movement  was  10  ft.  in  four  days,  and  when 
once  started  the  shell  kept  moving  without 
additional  loading.  The  material  was  soft 
blue  clay,  and  the  skin  friction  based  on 
these  weights  is  740  lb.  per  square  foot  at 
the  start  and  440  lb.  per  square  foot  when 
the  full  25-ft.  length  was  in  bearing  and 
the  shell  in  motion.  The  classes  of  material 
encountered  were  as  follows :  Soft  blue  clay, 
— 16  to  —  31 ;  hard  picking  clay,  —  31  to 
—  61 ;  hardpan,  —  61  to  —  75 ;  hardpan  and 
boulders,  —  75  to  —  85 ;  sand,  below  —  85 ; 
rock  usually  found  at  —  90  to  —  92. 

Below  the  steel  shell  the  shaft  was  exca- 
vated in  5-ft.  sections.  The  brick  walls 
were  increased  to  16  in.  and  supported  from 
the  shoe  of  the  caisson  by  seven  1-in.  hanger 
rods  passing  through  the  shelf  and  carrying 
at  the  lower  end  10  x  lOVa-in.  plates  upon 
which  the  brickwork  rested.  Under  the  sup- 
porting plates  6-in.  sleeve  nuts  were  used  in 
place  of  ordinary  nuts  and  furnished  means 
of  adding  to  the  rods  after  excavating  the 
succeeding  sections.  To  provide  additional 
bearing  and  take  some  of  the  load  from  the 
hanger  rods,  about  every  3  ft.  in  depth  two 
courses  of  brick  were  set  back  into  a  4-in. 
rabbet  excavated  in  the  clay. 

In  sinking  the  shafts  and  driving  the  tun- 
nel it  was  desirable  not  to  penetrate  the 
sand  which  overlies  the  rock,  as  this  usually 
carries  water.  Soundings  made  before  the 
final  depth  planned  for  the  shafts  was 
reached  showed  that  sand  was  about  a  foot 
higher  than  anticipated.  The  grades  of 
tunnel  and  shaft  bottoms  were  accordingly 
raised  sufficiently  to  keep  out  of  the  sand. 


Coke  Production 

The  coke  made  in  the  United  States  in 
1915  amounted  to  41,581,150  short  tons,  an 
increa.se,  as  compared  with  1914,  of  7,025,- 
236  tons,  and  within  5,000,000  tons  of  the 
record  output  of  1913,  according  to  the  U.  S. 
Geological  Survey. 


U.  S.  R.  S.  Project  Manager's 
Duties  Defined 

Numerous  Accomplishments  Necessary  Include 

Those  of  Financier,  Diplomat,  Engineer 

and     Lawyer 

IN  AN  OUTLINE  of  the  diversified  duties 
of  the  project  manager  in  the  U.  S. 
Reclamation  Service  D.  W.  Cole,  in  the  July 
Reclamation  Record,  indicates  that  engi- 
neers who  aspire  to  these  offices  will  find 
the  "outside"  accomplishments  quite  as  nec- 
essary as  those  taught  in  college.  Mr.  Cole 
classifies  the  duties  into  engineering,  super- 
intending, inspecting,  judicial,  diplomatic, 
advisory,  fiscal,  formal  and  clerical. 

As  AN  Engineer 

In  his  engineering  capacity  the  project 
manager  strives  in  his  way  to  become  that 
ideal  engineer  who  scientifically  organizes, 
correlates,  unifies  and  directs  the  efforts  of 
mankind  through  the  forces  of  nature  for 
the  greatest  efficiency  in  the  accomplish- 
ment of  human  happiness.  Specifically  for 
his  project  this  engineer  prepares  or  super- 
vises the  preparation  of  plans,  specifications 
and  estimates  for  carrying  on  all  construc- 
tion work,  either  by  contract  or  by  his  ad- 
ministration forces. 

As  a  superintendent  he  organizes  and 
controls  the  force  of  "water  masters," 
"canal  riders,"  foremen  and  laborers — with 
teams  and  machinery  as  required — for  the 
operation  and  maintenance  of  the  irrigation 
and  drainage  systems. 

His  inspection  duties  include  the  exami- 
nation and  approval  or  rejection  of  all  work 
in  progress,  whether  done  by  contract  or 
"force  account,"  as  well  as  the  review  of 
irrigation  and  farming  practices  which 
come  within  his  inffuence  for  progressive 
efficiency. 

Judicially  he  holds  his  little  quasi-court 
for  considering  and  passing  upon  the  in- 
numerable small  questions  of  law  and  regu- 
lations which  govern  the  relations  between 
the  Reclamation  Service  and  its  constitu- 
ents, the  "water  users." 

As  A  Diplomat 

The  dexterity  and  finesse  of  the  accom- 
plished diplomat  are  needful  to  a  project 
manager  who  essays  the  settlement  of  dis- 
putes over  water.  A  man  may  be  a  reputa- 
ble Christian  gentleman  and  still  be  a 
"water  hog."  But  the  qualities  of  tactful 
negotiator  must  carry  the  project  manager 
beyond  the  petty  squabbles  of  irrigators 
into  the  field  where  necessarily  conflicting 
interests  must  be  reconciled  in  the  form 
of  contracts  for  settlement  of  permanent 
water  rights,  boundaries  of  lands,  defini- 
tion of  privileges,  and  values  of  property  in 
general. 

His  advisory  function  includes,  on  the  one 
hand,  both  the  spoken  and  written  aid  and 
comfort  to  his  widespread  community  of 
water  users,  on  all  conceivable  subjects, 
and,  on  the  other  hand,  his  conferences  and 
reports  in  which  he  discusses  with  govern- 
ment officers  all  the  policies  and  practices 
of  the  complex  community  life  in  its  rela- 
tions to  the  construction,  operation  of  and 
payment  for  the  irrigation  system. 

As  A  Fiscal  Agent 

As  a  fiscal  representative  of  the  govern- 
ment he  is  charged  with  knowledge  of  and 
responsibility  for  the  funds  allotted  to  his 
project.  He  must  specify  and  supervise 
purchases,  guard  expenditures,  secure  col- 


lections, scrutinize  all  money  transactions, 
certify  payrolls,  execute  contracts,  examine 
the  balance  sheet  and  approve  all  vouchers 
in  advance  of  payment. 

As  a  clerk,  recorder,  statistician  and  his- 
torian of  project  affairs  the  manager  com- 
pletes his  round  of  duties  and  finds  scope 
for  any  remaining  energy  in  his  soul. 

While  the  activities  suggested  in  the  fore- 
going outline  might  be  supposed  to  occupy 
his  time,  the  manager,  moreover,  must  find 
time  at  frequent  intervals  to  entertain  offi- 
cial or  casual  visitors,  escort  distinguished 
guests  over  the  project,  attend  public  meet- 
ings for  giving  account  of  his  stewardship 
to  water  users  or  to  explain  to  public  bodies 
the  policies,  plans  or  accomplishments  of 
the  government;  to  serve  on  committees  or 
boards  of  directors  for  conducting  county 
affairs,  municipal  celebrations  or  state 
functions,  or  merely  sit  in  his  office  and 
look  pleasant  while  being  interviewed  or 
appealed  to  by  reporters,  farmers,  agents, 
promoters,  investigators  or  just  plain 
cranks  armed  with  letters  of  introduction. 


Combines  Engineering  and 
Business  Courses 

To  Meet  Demand  for  Technically  Trained  Man- 
agers in  Manufacturing,  Public  Utility 
and  Sales  Lines 

FOR  SOME  YEARS  the  College  of  Ap- 
plied Science  of  the  University  of  Iowa 
has  offered  a  general  engineering  course 
four  years  in  length  for  men  who  might 
wish  to  go  into  contracting  rather  than  into 
technical  engineering  work.  A  number  of 
men  have  taken  the  course,  and  have  done 
well  as  contracting  engineers.  On  account  of 
the  demand  for  managers  in  manufacturing, 
public-utility,  municipal  and  sales  lines, 
where  a  combination  of  technical  and  busi- 
ness training  is  advantageous,  two  new 
courses  have  been  established.  Instruction 
in  them  will  be  begun  next  September.  One 
combines  business  with  chemistry  and  the 
other  business  with  engineering. 

A  considerable  number  of  electives  in  en- 
gineering subjects  is  permitted,  so  that  the 
student  may  specialize  in  whatever  phase 
of  engineering  interests  him  most— the 
mechanical,  the  electrical  or  the  civil  field. 

The  subjects  taught  and  the  time  allot- 
ment to  them  are  given  in  the  following 
table : 


COMBINED  Course  in  Engineering  and  Business 

GENERAL     SUBJECTS  :  "'» 

Mathematics   '■^ 

Chemistry    c 

Metallurgy    •  jg 

Physics    1ft 

English    • ^^ 

Municipal   government    -^ 

Electives     " 

Total  number  of  hours  in  general  subjects.  61 

ENGINEERING     SUBJECTS  : 

Engineering  drawing " 

Surveying    ? 

Mechanical    engineermg    . » 

Electrical  engineering   ° 

Approved  electives    ^ 

Total  number  of  hours  in  engineering 42 

Business   Subjects; 

Elements    of    economics    * 

Elementary  accounting » 

Accounting    practice     g 

Economic  geography    - 

Raw  materials  of  commerce ^ 

Labor    problems    ^ 

Business  efficiency   ° 

Business    organization     J 

Business  law    - 

Commercial  law    J 

AiJproved  electives   ^ 

Total  number  of  hours  in  commerce  courses     33 
Total    number    of    hours    required    for    the 

degree    l-"* 
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Instrument  Plots  Profiles  of 
River  and  Harbor  Beds 

First    of    Three     Hydrographic    Instruments 

Devised     by     Argentine     Engineer     Is 

Mounted    on    Boat    and    Records 

Soundings    Automatically 

THREE  devices  have  been  developed  by 
Agustin  Mercau,  an  engineer  of  the 
Argentine  Republic,  which  have  greatly  fa- 
cilitated hydrographic  work  undertaken  by 
him  in  that  country.  The  first  of  these, 
named  the  Profilograph,  will  take  a  profile 
of  harbor  beds,  river  bottoms,  etc.,  under 
conditions  of  weather  that  would  make 
sounding  operations  impossible.  This  ar- 
ticle will  deal  with  the  Profilograph.  His 
Autophanograph,  which  maps  the  route 
traversed  by  a  boat,  and  his.  registering 
hydrometer  will  be  described  subsequently. 

The  Profilograph 

For  taking  profiles  the  Profilograph  is  in- 
stalled in  the  bow  of  a  boat,  in  its  sym- 
metrical plane.  The  depths  are  obtained 
by  recording  on  a  roll  of  paper  the  sines  of 
the  angles  that  a  bar,  movable  about  a 
horizontal  axle,  describes.  This  bar  is 
guided  by  a  light  steel  wire  of  constant 
length,  held  at  tension  by  means  of  a  weight 
constantly  above  the  bottom,  which  is 
dragged  along  according  to  the  movement 
of  the  boat. 

A  simple  rigid  bar  is  substituted  for  the 
wire  when  the  apparatus  is  used  as  a  tide 
gage,  or  is  operated  in  small  depths.  In 
the  first  case,  the  apparatus  is  fixed,  and 
the  free  extremity  of  the  bar  is  equipped 
with  an  attached  float.  In  the  second  case, 
it  is  made  to  slide  above  a  prescribed  hori- 
zontal. Due  to  the  variations  of  the  level 
of  the  water  or  to  the  irregularities  of  the 
bottom,  the  bar  will  describe  variable 
angles  with  respect  to  the  horizontal.    The 


sines  of  these  are  the  depths  that  it  is  de- 
sired to  record,  referred  to  the  horizontal 
plane  that  passes  by  the  axis  of  rotation 
of  the  bar. 

Pencil  Sketches  Profile 

In  all  cases,  the  bar  designated  in  the 
accompanying  illustration  by  the  letter 
M  moves,  by  a  simple  arrangement,  a 
shorter  bar  {M'N',  Fig.  2  )that  carries  on 
its  free  end  a  curved  guide  (0)  of  deter- 
mined equation.  This  moves  about  a  pencil 
that  is  also  movable,  by  means  of  a  small 
swivel  that  slides  guided  by  the  uprights 
QQ'  and  RR'.  The  shorter  bar  transforms 
the  angular  movement  of  the  long  bar  in 
another  straight  line,  proportional  in  length 
to  the  sines  of  the  angles  described  by  it. 
The  pencil  (P)  is  moved  above  a  band  of 
paper  that  passes  constantly  before  an  up- 
right plane,  which  is  placed  in  movement 
by  a  clock-work  mechanism  contained  in 
the  box  U,  which  makes  it  pass,  on  the 
cylinder,  from  T  to  T'. 

The  pencil  sketches  in  this  manner  a  con- 
tinuous line  that  represents  a  profile  of  the 
bottom.  The  vertical  scale  of  the  diagram 
so  obtained  depends  on  the  relations  be- 
tween the  point  of  application  of  the 
weights,  the  axle  and  the  full  length  of  the 
small  bar.  In  dealing  with  a  profile,  the 
horizontal  scale  is  deduced  by  establishing 
the  relation  between  the  distance  between 
two  points  or  successive  tops  and  the 
distance  covered  by  the  boat.  This  is  on 
the  supposition  that  the  speed  of  movement 
of  the  paper  as  well  as  that  of  the  boat  will 
be  constant.  Such  conditions  are  attain- 
able by  practice.  The  clock-work  mechan- 
ism is  provided  with  features  that  assure 
the  uniformity  of  its  movement.  Warning 
is  given  when  its  power  is  diminishing  by 
a  small  bell  that  is  actuated  by  electric 
contacts.  In  order  to  have  a  line  of  refer- 
ence for  the  diagram,  another  pencil  is  fixed 


THE    PROFILOGRAPH 

on  one  of  the  vertical  uprights.    This  trav- 
els a  straight  line  horizontally  on  the  paper. 

Important  Points  Can  Be  Marked  on 
Diagram 

An  automatic  numerator  permits  the  re- 
cording of  each  important  point  in  suc- 
cessive numbers. 

A  metal  scale,  fixed  on  the  upright  RR, 
permits  the  direct  reading  of  the  depth  by 
means  of  an  index  that  is  connected  to  the 
swivel  that  moves  the  pencil  P. 

The  apparatus  can  be  turned  about  on  the 
vertical  axis,  thus  making  it  possible  to 
correct  the  deviations  of  the  boat  with  re- 
spect to  the  line,  by  means  of  the  screws 
indicated  by  the  letter  D.  The  wire  (F)  is 
united  to  the  balancing  weight  by  means  of 
a  steel  spring  (G)  that  permits  the  gradua- 
tion of  its  tension  up  to  the  limit  that  is  de- 
sired. This  is  effected  by  means  of  a  steel 
cable  (ff)  of  greater  section,  called  the 
cable  of  security,  which  is  likewise  united 
to  the  weight,  and  which,  after  passing  by 
the  pole  of  direction  (L),  can  be  manipu- 
lated gradually  by  the  small  winch  (J). 
The  weight  is  of  old  chain  of  large  mesh. 

Tension  Put  on  Cable  by  Winch 

To  give  the  wire  the  length  and  tension 
desired,  for  on  the  length  of  it  the  vertical 
scale  of  the  diagram  depends,  a  length  of 
cable  is  laid  out  by  means  of  the  winch  (J) 
so  measured  that  the  sum  of  its  length  and 
two-thirds  of  the  length  of  the  arresting 
weight  will  be  proportionate  to  the  scale 
that  is  desired.  An  equal  length  of  the  steel 
wire  is  let  out  at  the  same  time.  When  the 
cable  of  security  has  been  completely  un- 
rolled, and  is  fixed  in  place  by  screws  to 
the  small  cylinder  (L)  a  slight  tension  ia 
put  on  it  by  turning  the  handle  K.  Then, 
by  the  same  means,  a  further  tension  is 
added  until  a  certain  quantity  of  stress  is 
produced,  equal  to  that  of  the  spring  G, 
which  is  the  maximum  tension  to  which  it 
is  desired  to  submit  the  wire. 

In  this  manner,  and  because  the  re- 
sistance to  the  dragging  of  a  much  greater 
weight,  the  wire  remains  submitted  to  a 
constant  tension  that  can  in  no  case  be  ex- 
ceeded, since  to  do  so  would  break  it.  The 
speed  of  movement  should  not  exceed  6V^  ft. 
per  second  in  order  to  avoid  having  the 
weight  raised  by  virtue  of  water  resistance, 
and  thus  have  an  appreciable  influence  on 
the  wire  and  alter,  by  such  means,  the  in- 
dications of  the  apparatus. 


DIRECT  reading  MAY  BE  OBTAINED  BY  MEANS  OF    FIXED    INDEX 


Signs  Keep  Up  Water  Standard 

All  through  the  purification  plant  of  the 
Terre  Haute  Water  Company  are  such 
signs  as  "Purity  First"  and  "Keep  Up  the 
Standard."  Three  shifts  of  operators  keep 
the  eflSciency  of  the  plant  high. 
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Etching  Test  to  Detect  Steel 
in  Wrought-Iron  Pipe 

Simple  and  Time-Saving  Method  for  Preparing 
and  Examining  Specimens  Requires  No 
Special    Technique    for.  Satisfac- 
tory Results 

AN  ETCHING  test  believed  to  possess 
many  advantages  has  recently  been  rec- 
ommended as  an  aid  in  detecting  the  pres- 
ence of  steel  in  wrought-iron  pipe.  While 
it  may  be  used  in  detecting  steel  in  any  of 
the  commercial  shapes  of  wrought  iron,  it 
is  particularly  suitable  for  the  investiga- 
tion of  iron  pipe,  in  which  the  presence  of 
steel  is  a  serious  factor,  sjnce  it  affects  the 
life  of  the  pipe  to  a  material  degree. 

The  detection  of  steel  by  means  of  picric 
acid  etching  and  a  microscopic  examination 
requires  the  preparation  of  a  metallographic 
specimen,  and  is  a  tedious  operation,  involv- 
ing the  expenditure  of  considerable  time 
and  the  exercising  of  great  care.  Even 
when  the  wrought  iron  contains  a  large  per- 
centage pf  steel,  the  steel  contents  will  often 
be  missed,  as  there  is  nothing  to  indicate 
where  the  metallographic  specimen  should 
be  prepared  for  microscopic  examination. 

Locating  Areas  of  Steel 

The  following  etching  test  has  been  rec- 
ommended because  it  eliminates  this  uncer- 
tainty and  insures  success  in  discovering 
any  steel  which  might  be  mixed  with  the 
iron.  No  claim  is  made  that  it  is  ,in  itself 
a  conclusive  test,  but  it  does  show  up  the 
areas  most  likely  to  contain  steel,  thereby 
eliminating  the  necessity  for  further  search 
and  enabling  the  investigator  to  proceed  at 
once  with  the  more  elaborate  preparation 
of  the  specimen  for  microscopic  examina- 
tion. 

The  procedure  is  as  follows:  Three  or 
four  sample  rings,  2  or  3  in.  long,  are  cut, 
preferably  from  different  pieces  of  pipe  or 
from  different  points  on  the  same  length  of 
pipe.  The  rings  are  submerged,  one  at  a 
time,  in  a  solution  consisting  (by  volume) 
of  25  per  cent  hydrochloric  acid,  1.19  spe- 
cific gravity;  25  per  cent  sulphuric  acid, 
1.84  specific  gravity,  and  50  per  cent  water. 

After  being  left  in  the  solution  about  one 
minute,  the  samples  are  rinsed  in  cold  water 
and  then  with  alcohol.  Both  ends  of  each 
sample  are  then  examined  for  bright 
streaks,  which  are  an  indication  of  steel. 
An  examination  of  the  surface  of  the  metal 
will  not,  as  a  rule,  it  is  pointed  out,  show 
steel,  as  steel  scrap  is  usually  inserted  in 
the  middle  layers  of  the  fagot  so  as  to  pre- 
vent it  from  coming  to  the  surface  of  the 
finished  pipe.  If  no  suspicious-looking 
streaks  are  found  in  the  first  ring  etched, 
additional  rings  can  be  tried.  Three  or 
four  rings  will  usually  reveal  the  steel  scrap, 
especially  if  rings  cut  from  different  pieces 
of  pipe  are  available. 

Testing  fob  Steel 

A  flat  should  now  be  filed  on  the  outside 
of  the  ring  suspected  of  containing  steel 
where  the  steel,  according  to  the  end  indi- 
cations, is  most  likely  to  be  found.  Filing 
should  be  stopped  when  the  suspected  steel 
band  or  bands  are  half  filed  away,  or  when 
their  maximum  surface  is  exposed.  It  is 
not  necessary  to  polish  the  surface  to  be  ex- 
amined. The  flat  should  now  be  etched, 
proceeding  in  the  same  manner  as  for  the 
etching  of  the  ends,  keeping  the  sample  in 
the  solution  one  minute  or  as  much  longer 
as  is  necessary  to  bring  out  the  steel  bands 
in  strongest  relief.     If  it  is  desired  to  keep 


the  etched  surface  from  fading,  it  should 
be  covered  with  white  shellac  or  some  other 
suitable  non-acid  coating. 

If  any  doubt  exists  as  to  whether  or  not 
the  bright  streaks  shown  on  the  etched  sur- 
face are  steel,  the  surface  should  be  pol- 
ished to  the  highest  possible  mirror  finish, 
free  from  scratches,  etched  with  a  5-per 
cent  solution  of  picric  acid  and  alcohol,  and 
examined  by  means  of  the  microscope. 

Summing  up  briefly,  the  advantages 
claimed  for  the  above  test  are:  (1)  It 
eliminates  much  of  the  uncertainty  incident 
to  the  use  of  the  picric  acid  test  alone; 
(2)  it  saves  time  in  the  preparation  of  the 
test  specimens  and  in  the  examination  of 
the  etched  surface,  and  (3)  it  requires  only 
easily  obtained  materials  and  no  special 
technique  to  make  a  satisfactory  test. 

This  test  is  recommended  and  used  by  the 
A.  M.  Byers  Comlpany  of  Pittsburgh,  manu- 
facturer of  wrought-iron  pipe. 


Indicate  Latin-American  En- 
gineering Opportunities 

Possibilities    in    South     American    Countries 
Brought  Out  at  Conferences  at  Massachu- 
setts  Institute  of  Technology 

WITH  a  large  ratio  of  foreigners  in  its 
student  body,  and  realizing  the  great- 
ness of  the  opportunity  that  exists  for 
American  capital  and  American  engineers 
in  South  America,  the  Technology  Christian 
Association  of  the  Massachusetts  Institute 
of  Technology,  three  years  ago,  initiated  a 
series  of  conferences  for  the  purpose  of 
acquainting  those  in  attendance  with  condi- 
tions and  the  possibilities  in  South  Amer- 
ican countries.  The  speakers,  all  South 
Americans,  have  been  men  already  technic- 
ally trained  who  have  gone  to  the  institute 
for  the  purpose  of  fitting  themselves  by  ad- 
vanced work  for  engineering  service  in  the 
southern  continent.  Hardly  any  important 
country  in  South  America  has  not  been  rep- 
resented. 

Survey  of  Continents  Needed 

At  one  of  these  conferences  Antonio  R. 
Guimaraes  of  Rio  Preto,  Brazil,  spoke  on 
some  of  the  opportunities  of  Brazil.  He 
outlined  the  enormous  size  of  the  country, 
and  discussed  the  lack  of  surveys.  The  con- 
tinent is  practically  unexplored  except  for 
comparatively  small  areas,  and  the  first  es- 
sential for  all  the  countries  is  a  survey  on 
the  lines  of  those  conducted  in  the  United 
States  by  the  Geological  Survey.  In  Brazil 
surveys  have  been  sporadic,  as  the  indus- 
tries needed  them.  In  the  Argentine  there 
is  a  very  expensive  work  under  way  by  the 
military  engineers. 

Next  in  importance  in  the  country  is  the 
extension  of  the  railways.  These  are  in 
much  the  same  condition  as  those  of  the 
United  States  were  in  1860.  There  are  in 
Brazil  about  14,000  miles,  and  they  pene- 
trate no  farther  relatively  than  Cleveland, 
Ohio,  into  a  country  200,000  square  miles 
larger  than  the  United  States.  Areas  are 
enormous,  the  rubber  districts  being  400 
miles  from  the  end  of  the  railway,  which 
itself  extends  inland  1400  miles  from  the 
coast. 

One  of  the  great  possibilities  in  South 
America  lies  in  water-power  development. 
Here  there  is  an  enormous  opportunity, 
generally,  however,  far  distant  from  civili- 
zation. 

Mr.  Guimaraes  spoke  also  of  the  irriga- 
tion    possibilities,     and     stated     that     in 


point  of  canals  Holland  is  likely  to  be  out- 
done by  the  mountain  portion  of  Brazil. 
Here  the  aborigines  had  very  extensive 
plants  for  irrigation,  and  these  may  be  put 
into  commission  once  more.  Everywhere  in 
the  country  there  is  opportunity  for  electric 
lighting  and  power  engineering.  His  own 
city,  according  to  the  speaker,  had  a  decade 
ago  about  75,000  population,  but  now  figures 
450,000. 

Pedro  P.  Pizzorno  of  Manaos,  Brazil, 
made  special  reference  to  the  climate  of  the 
country.  It  is  exceedingly  varied,  since  the 
republic  extends  from  2  deg.  north  to  32 
deg.  south  of  the  equator.  Brazil  has  been 
forward  in  sanitary  matters.  Yellow  fever 
has  been  practically  exterminated.  The 
swamps  have  been  treated  so  that  malaria 
has  decreased,  and  the  grade  of  sanitation 
is  quite  on  a  par  with  that  of  the  northern 
part  of  the  hemisphere. 

Land  Reclamation  Important  in  Peru 

With  reference  to  Peru,  V.  F.  Checa  of 
Piura  called  attention  to  the  fact  that  when 
Pizarro  came  to  the  country  there  were 
about  80,000  natives  who  cultivated  250,000 
acres,  while  the  land  in  cultivation  to-day 
is  only  a  fraction  of  this  amount.  Reclaim- 
ing of  land  in  Peru  will  vie  with  mining 
development  as  the  important  engineering 
work  of  the  future. 

In  Chile  the  government  offers  engineer- 
ing education  free  to  its  young  men,  and 
seeks  to  keep  them  in  the  country.  The 
railway  system  totals  about  4000  miles,  and 
is  owned  and  managed  by  the  government. 

Bolivian  Mines 

C.  E.  Atwood,  an  electrical  engineer  who 
has  spent  five  years  in  South  America, 
stated  that  its  development  is  proceeding 
rapidly  and  that  there  is  now  opportunity 
for  important  work. 

He  also  stated  that  the  Bolivian  mines 
have  rich  outputs,  but  much  of  the  valuable 
metal  is  in  small  quantity,  being  low-grade 
ore.  It  is  necessary  to  reduce  this  on  the 
ground  with  imported  machinery  and  ex- 
port the  refined  product.  There  is  a  lack 
on  the  west  coast  of  sources  of  power. 
There  is  no  coal,  little  oil,  and  the  water 
power  is  far  removed.  A  large  portion  of 
the  latter  is  in  underground  streams. 

i^oung  man  without  capital  should  get 
fr^^business  men,  generally  heads  of  com- 
mercial firms  in  New  York,  special  infor- 
mation with  reference  to  the  different  op- 
portunities. The  inexperienced  man  who 
lands  in  South  America  without  letters  may 
have  some  difiiculty,  but  at  all  events  a 
very  varied  engineering  experience.  As  an 
electrical  engineer  Mr.  Atwood  went  up  into 
the  country  and  found  it  necessary  to  do 
mechanical  and  hydraulic  engineering  work 
as  well,  as  the  exigencies  of  his  position,  far 
from  outside  resources,  made  these  different 
demands  on  him.  Salaries  are  large,  but 
the  cost  of  living  is  high. 

In  giving  advice  to  any  men  thinking 
about  starting  for  South  America,  Mr.  At- 
wood said  that  Spanish  is  necessary  in  most 
places,  but  the  language  is  easy.  The  North 
American  should  go  south  of  the  equator. 
Smallpox  and  typhoid  are  fairly  common. 


Fuel  Briquet  Production 

According  to  the  annual  statement  of  the 
U.  S.  Geological  Survey  on  fuel  briquetting 
in  1915,  now  available  for  distribution,  the 
production  during  the  year  was  221,537 
short  tons,  valued  at  $1,035,716. 
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CEIBS  VfERE  PLACED  WITH  GREAT  ACCURACY  ON  DRAGGED  BOTTOM 

Concrete  and  Timber  Cribs  Accurately  Placed 
for  Vancouver  Wharf 

I-Beam  Drag  Levels  Foundation  for  Dominion  Government  Pier,  the  Outer 
Walls  of  Which  Are  Made  Up  of  100  x  30-Foot  Concrete  and  Timber  Cribs 

By  R.  MACKAY  FRIPP 
Vancouver,  B.  C. 


INCLOSING  5V2  acres  of  ground  and 
providing  at  low  water  a  depth  of  35  ft., 
a  wharf  the  outer  wall  of  which  is  made  up 
of  timber  and  concrete  cribs  has  recently 
been  built  for  the  Dominion  Government 
at  Vancouver,  B.  C.  After  the  rock  exca- 
vation for  these  cribs  had  been  made,  the 
bottom  was  covered  with  2  ft.  of  broken 
stone,  leveled  with  an  I-beam  drag  oper- 
ated from  a  scow.  The  cribs  sunk  on  this 
foundation  showed  a  maximum  variation  in 
line  of  only  3  in.  and  in  grade  of  only  2 
in.  The  cribs  were  built  to  a  height  of 
10  ft.  on  ways,  launched  and  completed  in 
the  water.  A  floating  concrete  plant,  with 
a  tower  and  chute,  was  used  in  their  con- 
struction. The  water  space  between  the 
walls  has  been  filled,  leveled  and  rendered 
immediately  available  for  trackage.  The 
depth  of  water  at  low  tide  is  35  ft.  The 
range  of  tide  is  16  ft.  East  and  west  wings 
or  bulkheads  are  built  at  the  shore  and  to 
retain  the  filling,  which  is  carried  up  to 
the  tracks  of  the  Canadian  Pacific  Railway. 
A  grain  elevator  with  1,250,000  bushels  ca- 
pacity is  in  course  of  construction  adjoining 
the  shore  end  of  the  wharf. 

Drill  Scow  Employed 

Operations  were  commenced  by  excavat- 
ing the  stiff  heavy  clay  and  boulders  which 
overlay  the  rock  bottom,  a  dipper  dredge 
being  used.  To  deal  with  the  rock  a  drill 
scow,  100  x  30  ft.,  was  built  and  equipped 
with  drill  tftwers,  the  drills  being  34  and  57 
ft.  in  length.  Additional  weight  was  given 
to  them  by  a  4500-lb.  backing.  The  rock 
is  of  a  conglomerate  nature,  closely  resem- 
bling a  coarse  concrete  of  water-worn  gran- 
ite stones  and  cement  and  makes  very  hard 
drilling,  the  stones  constantly  breaking  out 
from  the  matrix  and  filling  up  the  holes, 
which,  on  this  account,  sometimes  had  to 
be  drilled  two  or  three  times  before  they 
could  be  charged.  The  rock  was  taken  out 
in  two  and  in  some  places  three  lifts,  de- 
pending on  the  depth;  but  not  more  than 
12  ft.  was  taken  out  in  any  one  lift,  as  it 


was  found  impossible  to  keep  the  holes 
jetted  clean  enough  to  allow  the  drills  to 
work  freely  at  a  greater  depth.  Holes  were 
charged  with  a  hollow-tube  pipe  with  a 
plunger  running  through  it,  the  charges 
being  fired  by  a  battery.  Single  holes  were 
sometimes  fired,  but  a  whole  range  90  ft.  in 
length  by  12  ft.  deep  and  5  ft.  wide  was 
usually  discharged  at  one  time,  yielding, 
roughly,  about  200  cu.  yd.  at  every  shot. 

The  drill  scow,  which  was  the  first  of  its 
type  used  in  these  waters,  was  set  on  spuds 
at  each  corner,  and  each  spud  was  worked 
by  a  separate  engine.  As  the  tide  rises  and 
falls  about  one-tenth  of  a  foot  every  five 
minutes,  the  spuds  were  constantly  changed. 

After  completing  the  excavation  the  bed 
upon  which  the  cribs  rest  was  covered  with 
a  2-ft.  layer  of  broken  stone.  This  was  at 
first  leveled  by  taking  soundings  with  leads, 
but  as  the  leads  usually  fell  or  slid  oft  pro- 
jecting stones,  these  projections  above  the 
level  were  not  always  registered,  and  the 
first  crib  placed  upon  sounded  levels  had  to 
be  raised.  A  new  and  novel  method  was 
then  adopted.  An  I-beam  was  attached  to 
a  bridle  on  a  scow,  and  cables  secured  to 
the  back  of  the  scow  were  passed  beneath 
and  fastened  to  the  I-beam,  which  was  then 
dropped  to  the  grade  and  drawn  backward 


and  forward,  after  the  manner  of  a  harrow, 
until  the  bottom  was  rendered  perfectly 
level.  The  effectiveness  of  this  method  is 
demonstrated  by  the  fact  that  the  greatest 
variation  in  the  vertical  joints  of  the  west- 
ern line  of  cribs  did  not  exceed  3  in.;  on 
the  eastern  line  it  was  only  Vz  in.,  and  the 
greatest  variation  in  the  levels  of  the  tops 
of  the  cribs  was  only  2  in. 

About  60  ft.  from  the  north,  or  outer, 
end  of  the  wharf  the  rock  bottom  dipped 
or  ran  out.  It  was  therefore  necessary  to 
excavate  to  the  rock  and  to  fill  and  pack 
this  space  with  stone  up  to  the  grade.  At 
this  point  only  has  there  been  any  settle- 
ment whatever,  one  crib  moving  outward 
at  the  top  2  in.  and  another  3  in.  This 
settlement,  however,  occurred  during  the 
process  of  backfilling,  when  the  load  was 
constantly  changing;  but  all  settlement 
ceased  when  the  backfilling  was  complete 
and  the  load  became  constant. 

Details  of  Crib  Construction 

The  construction  of  the  cribs  is  as  fol- 
lows :  A  bottom  platform  was  built  of  12  x 
18-in.  fir  timbers  drifted  together  with 
24-in.  drifts  at  3-ft.  centers.  A  first  course 
of  12  x  18-in.  timbers  was  drifted  to  this 
bottom  platform  with  24-in.  drifts  at  3-ft. 
centers  and  machine  bolts  every  5  ft.  The 
remainder  of  the  timbers  were  drifted  with 
24-in.  drift  bolts.  Vertical  posts  were 
placed  at  every  intersection  of  longitud- 
inals and  cross-ties  on  the  face  of  the  crib 
and  at  every  alternate  intersection  in  the 
interior  and  the  back  of  the  crib.  These 
posts  were  fastened  to  the  longitudinals 
and  cross-ties  by  machine  bolts,  nuts  and 
washers.  On  the  face  of  the  crib  these 
bolts  were  eye-shaped,  the  eye  acting  as  a 
fastening  for  the  bent  rods  of  the  concrete 
reinforcement.  Cross-ties  at  8-ft.  centers 
extended  1  ft.  through  the  face  and  6  in. 
through  the  back  of  the  crib.  Fillers  were 
placed  between  the  cross-ties  between  the 
longitudinals,  thus  forming  a  solid  wall. 
The  longitudinals  were  set  at  9-ft.  centers 
and  dovetailed  6  in.  through  the  ends  of  the 
cribs.  An  extra  cross-tie  placed  on  the  top 
of  the  crib  made  4-ft.  centers  for  the  12  x 
12-in.  decking  drifted  on  to  these  timbers 
to  serve  as  a  foundation  for  the  mass  wall. 

For  launching  the  cribs,  ways  were  con- 
structed by  driving  piles  at  10-ft.  centers 
longitudinally  and  8-ft.  centers  trans- 
versely. These  were  capped  with  12  x 
12-in.  caps;  the  stringers  were  of  the  same 
dimension.  The  ways  were  300  ft.  in 
length,  100  ft.  wide  and  given  a  6.5-per 
cent  grade.  The  outer  ends  of  the  ways 
were  1  ft.  below  low-water  mark. 

The  cribs  were  built  to  a  height  of  10  ft. 
on  a  cradle  placed  at  the  back  of  the  ways, 
which  were  furnished  with  hauling  gear  for 
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launching  the  cribs.  The  cradle  was  capa- 
ble of  handling  a  crib  107  ft.  in  length. 
The  cribs,  after  being  thoroughly  calked 
and  sheathed  with  concrete,  were  brought 
to  an  even  keel  by  ballast,  and  when 
launched  drew  a  little  more  than  4  ft.  6  in. 
No  diflSculty  was  experienced  in  launching 
any  of  the  cribs. 

Concrete  for  sheathing  was  a  1:3:4  mix, 
and  for  the  mass  walls  a  1:3:5  mix.  All 
concreting  was  done  by  a  floating  mixer 
with  a  tower  and  the  spouting  system,  the 
spouter  being  used  direct  on  the  mass  walls. 
For  the  sheathing  the  spout  discharged  into 


New  South  Wales  Irrigators 
Substantially  Assisted 

Money   Advanced   for   Building,   Planting   and 

Stocking    Farms    from    Two   Acres    Up — 

Expert  Direction  Also  Given  Settlers 

NEW  SOUTH  WALES  furnishes  assist- 
ance to  settlers  on  its  irrigated  lands  in 
building  homes  and  farm  structures,  in  pur- 
chasing seed,  fruit  trees  and  stock,  and  in 
actually  cultivating  the  land.  The  sums  ad- 
vanced may  range  up  to  more  than  $1,500. 
In  addition,  expert  instruction  is  furnished 


SOLID  CONSTRUCTION   SUPPORTS  VANCOUVER    WHARF   WALL  AND  RETAINS  5-ACRE  FILL 


a  hopper  and  the  concrete  was  distributed 
thence  by  buggies. 

Material  for  the  backfill,  a  mixture  of 
sand  and  clay,  was  obtained  by  dredging  at 
various  points  of  the  harbor,  being  clammed 
into  flat  scows  and  reclammed  over  the 
wall.  The  material,  of  which  there  was 
about  400,000  cu.  yd.,  was  leveled  and  kept 
back  from  the  walls  by  means  of  a  cen- 
trifugal pump  with  a  10-in.  suction  and  an 
8-in.  discharge,  and  was  able  to  handle  the 
dirt  to  within  6  ft.  of  grade  in  the  center 
of  the  wharf.  The  fill  between  the  back  of 
the  wharf  and  the  Canadian  Pacific  Railway 
track  was  made  by  cars  on  tracks,  the 
clamshells  discharging  into  a  bunker,  be- 
neath which  the  cars  were  spotted. 

A.  W.  G.  Vassar  is  the  engineer  and 
Henry  &  McFee  &  McDonald  the  con- 
tractors. 


to  assist  the  settler  in  getting  the  maximum 
from  his  holding.  In  general  a  cash  deposit 
is  required,  and  repayment  may  be  made  on 
easy  terms. 

Assistance  on  Buildings 

For  the  erection  of  houses  on  farms  of 
from  2  to  4  acres,  assistance  is  given  to  the 
extent  of  about  $875 ;  on  farms  from  5  to  10 
acres,  to  the  extent  of  $1,275,  and  on  farms 
of  over  10  acres  as  much  as  $1,500  may  be 
advanced.  Contracts  may  be  made  for 
"type  houses,"  or  the  settlers  may  arrange 
with  outside  contractors  for  erection.  On 
the  first  sum  a  deposit  of  5  per  cent  is  re- 
quired on  the  building  material  when  the 
settler  provides  all  labor.  For  the  second 
sum,  a  10-per  cent  deposit  is  required,  and 
for  the  third  the  deposit  is  15  per  cent. 
Repayments,  with  interest  at  5  per  cent. 


may  be  spread  over  either  10  or  12  years. 
For  farm  buildings  material  is  supplied 
on  easy  terms.  A  deposit  of  5  per  cent  is 
required  and  the  conditions  are  as  in  the 
case  of  residences.  The  maximum  amount 
of  assistance  on  farm  buildings  is  limited 
to  $125  for  farms  of  2  to  4  acres,  $250  for 
those  of  5  to  10  acres,  $385  for  11  to  25- 
acre  farms  and  $500  for  those  of  over  25 
acres.  Material  to  a  value  of  less  than  $50 
must  be  paid  for  in  cash. 

Assistance  is  given  in  the  matter  of  fence 
posts  at  a  rate  of  $25  per  hundred,  and  for 
stays  and  strainers  at  50  cents  each.  A 
deposit  of  5  per  cent  is  required  and  repay- 
ments may  cover  10  years.  Not  less  than 
100  posts  will  be  supplied  on  such  terms. 

Payments  may  be  made  for  wire  netting 
in  periods  covering  from  12  to  24  months. 
For  seed  a  deposit  of  one-third  the  amount 
is  required  and  repayments  may  be  spread 
over  two  years. 

Assistance  for  Fruit  Trees  and  Stock 

Repayments  for  assistance  for  fruit  trees 
is  limited  to  one  year.  The  maximum 
allowable  is  $150.  A  deposit  of  25  per  cent 
must  be  made.  Repayments  are  payable  in 
5  years  with  interest  charged  at  the  rate  of 
5  per  cent.  Assistance  is  given  to  the  ex- 
tent of  $5  per  head  for  cows,  and  repay- 
ments may  cover  two  years  from  the  date 
of  purchase.  Allowance  is  also  made  for 
pigs  and  horses. 

Assistance  is  furnished  for  cultivation  to 
the  extent  of  from  $5  up  to  $250  per  irriga- 
ble acre.  The  work  must  be  carried  out  by 
contract.  Should  a  settler  desire  to  live  in 
a  cheaper  house  than  that  to  which  he  is 
entitled  under  the  regulations  he  may  ob- 
tain additional  assistance  in  his  cultivation 
work.  Repayments  may  be  spread  over  10 
years. 

Expert  instruction  is  given  settlers  with 
the  purpose  of  helping  and  guiding  them 
in  all  branches  of  their  farm  work. 


Suggests  Leaner  Grout  as  Remedy  for 
Expansion  Problems 

Use  of  a  grout  filler  less  rich  in  cement 
than  is  usual  was  suggested  by  D.  Moomaw, 
road  engineer  of  Cuyahoga  County,  Ohio, 
as  a  remedy  for  one  of  the  causes  of  ex- 
pansion which,  he  asserted,  would  be  present 
in  the  construction  of  monolithic  brick 
pavements  of  the  Paris  (111.)  type.  "The 
greatest  amount  of  expansion  is  brought 
about  by  the  swelling  of  the  filler  under 
humidity  changes,"  he  declared  at  the  an- 
nual meeting  of  the  Ohio  Engineering  So- 
ciety held  at  Columbus  recently.  "This  ex- 
pansion is  in  proportion  to  the  amount  of 
cement  in  the  mixture.  It  will  be  reduced  by 
reducing  the  grouting  proportions  to  1:1^ 
or  1:2.  Since  the  wearing  surface  is  pro- 
vided with  adequate  bott«m  support,  there 
will  be  almost  an  entire  t  bsei^e  of  vertical 
shearing  stress  on  the  filler,  and  hence  it 
need  not  be  of  as  great  strength  as  would 
be  required  with  a  plain  sand  cushion.  Also 
the  regularly  specified  1 : 1  mix  for  the  grout 
was  chiefly  in  anticipation  of  the  segregation 
of  the  sand  and  cement,  the  rich  mix  being 
provided  so  that  the  chances  of  complete 
segregation  would  be  less.  With  the  more 
scientific  methods  of  grouting,  this  segrega- 
tion of  sand  and  cement  is  practically  elim- 
inated and  a  leaner  grout  will  serve  equally 
well,  if  not  better  than  the  old  method  of 
mixing  the  cement  and  sand  in  equal  por- 
tions and  drowning  it  with  water." 
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Subway  Columns  and  Girders  Designed  to 
Support  Future  High  Office  Building 

Heavy  Foundation  Grillages  and  Steel  Slabs  Used  in  Unusual  Subway 
Construction  at  Site  of  Old  Grand  Union  Hotel  in  New  York  City 


WHERE  the  new  subway  construction 
passes  under  a  corner  of  the  plot  at 
Forty-second  Street  and  Park  Avenue, 
New  York  City,  the  site  of  the  old  Grand 
Union  Hotel,  an  unusual  design  problem 
was  encountered  by  the  engineers  of  the 
New  York  Public  Service  Commission.  Pro- 
vision had  to  be  made  for  two  conditions 
of  loading  on  the  roof  of  the  subway — for 
a  possible  temporary  backfill  28  ft.  deep 
and  for  a  future  office  building,  which  may 
be  as  high  as  twenty-five  stories  if  of  heavy 
construction,  or  even  higher  if  of  lighter 
construction. 

The  subway  passes  diagonally  under  one 
comer  of  the  lot,  increasing  the  difficulty 
in  locating  the  steel  bents  for  the  roof  in 
such  a  position  that  the  future  building 
columns  could  be  directly  supported.  For- 
tunately, the  angle  between  the  tracks  and 
the  building  lines  was  approximately  45 
deg.,  so  that  the  problem  was  solved  by 
selecting  such  column  spacing  in  each  direc- 
tion as  would  make  diagonal  lines  between 
columns  coincide  with  subway  bents.  The 
bents  could  thus  be  given  a  spacing  equal  to 
half  the  diagonal  length  between  the  build- 
ing columns  and  these  building  columns 
carried  directly  upon  the  girders  or  in  a 
few  cases  directly  by  the  columns  of  the 
steel  bents. 

General  Layout 

The  general  plan  of  the  subway  track 
layout  at  this  point  has  already  been  de- 
scribed in  the  Engineering  Record  of  Aug. 


28,  1915,  page  255,  in  the  article  illustrat- 
ing the  construction  methods  used  in  con- 
necting the  new  work  to  the  old  tunnel.  The 
accompanying  plan  of  the  comer  of  the 
Grand  Union  Hotel  lot  indicates  the  posi- 
tion of  subway  bents,  columns  and  gril- 
lages. The  building  columns  are  to  be 
spaced  20  ft.  7  in.  on  centers  parallel  to 
Forty-second  Street  and  21  ft.  6  in.  on 
centers  parallel  to  Park  Avenue.  The  half 
diagonal  length  between  columns  in  the 
direction  of  the  subways  is  thus  nearly  15 
ft.,  a  very  convenient  distance  between  sub- 
way bents,  giving  three  5-ft.  panels  for  the 
side-wall  beams. 

As  shown  on  the  accompanying  plan 
view,  the  building  columns  are  carried  at 
various  points  of  the  transverse  bents  of 
the  subway  structure,  requiring  a  separate 
design  for  the  girders  of  each  bent,  owing 
to  the  varying  relative  position  of  the 
columns  above  and  below  the  girders,  the 
lower  columns  being  spaced  according  to 
the  clearance  requirements  for  the  four 
tracks  of  the  subway. 

Assumed  Design  Loads 

In  addition  to  the  dead  load  of  the  struc- 
ture itself,  the  cross  girders  of  the  bents 
were  designed  for  two  possible  cases  of 
loading.  Case  1,  as  noted  on  the  accom- 
panying drawing  of  a  typical  bent,  D27, 
provides  for  a  future  office  building  which 
may  be  at  least  twenty-five  stories  high. 
Case  2,  for  bents  D25  to  D30,  provides  for 
a  temporary  backfill  28  ft.  deep  assumed  at 


TYPICAL  DETAILS  OF  COLUMN  GRILLAGE 

100  lb.  per  cu.  ft.,  giving  a  uniform  loading 
on  the  subway  roof  of  2800  lb.  per  sq.  ft., 
amounting  to  200,000-lb.  concentrations  at 
the  connections  of  the  longitudinal  beams 
spaced  on  5-ft.  centers,  as  noted. 

In  providing  for  the  future  office  building 
(assumed  to  be  designed  according  to  the 
New  York  building  code  before  the  recent 
revision)  the  average  dead  load  per  floor 
was  taken  at  125  lb.  per  sq.  ft.,  including 
the  weight  of  partitions  and  columns.  This 
dead  load  with  the  prescribed  percentages 
of  the  specified  live  loads  will  give  the  total 
column  concentrations  of  1,860,000  lb.  for 
interior  columns,  as  noted  on  the  drawing. 
The  exterior  column  loads  are  2,134,000  lb. 
for  the  columns  along  Park  Avenue  and 
2,082,000  lb.  along  Forty-second  Street,  the 
weight  of  outside  walls  increasing  the  load 
carried  by  these  columns. 

In  addition  to  the  column  concentrations, 
provision  is  made  in  Case  1  for  a  direct 
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TWO  CASES  ASSUMED  IN  DESIGN  OF  BENTS — LOADS  GIVEN  FOR  TYPICAL  BENT 


basement  load  or  basement  load  and  fill 
varj'ing,  according  to  the  depth  of  the  lat- 
ter, from  500  to  1200  lb.  per  sq.  ft.  The 
load  of  24,000  lb.  per  linear  ft.  on  bent  D27 
is  a  combination  of  this  load  and  the  weight 
of  the  subway  roof. 

Typical  Bent  Details 

The  accompanying  detail  drawing  of  a 
typical  bent,  1)27,  indicates  the  heavy  fram- 
ing, columns  and  foundation  grillages  re- 
quired in  this  construction.  The  concrete 
piers,  specified  to  be  carried  down  to  sound 
rock,  in  some  cases  where  a  seam  of  jointed 
rock  was  encountered  had  to  be  made 
deeper  than  is  indicated  by  the  drawings. 
Grillages  are  the  usual  steel  I-beam  type, 
embedded  in  concrete. 

Heavy  steel  slabs  under  the  columns 
transfer  loads  to  the  grillage  beams,  and  it 
will  be  noted  that  in  .some  cases  the  top 
of  the  column  carries  heavy  steel  slabs  to 
receive  the  future  building  columns.  The 
sizes  of  steel  slabs  specified  are  based  upon 
rolled  or  sawed  edges,  and  it  is  provided 
that  if  they  are  sheared  hot,  1  in.  must  be 
added  to  the  dimensions  each  way  to  secure 
the  net  bearing  required. 

The  depths  of  the  cross  girders  vary,  as 
is  shown  on  the  drawing,  those  girders 
carrying  building  columns  near  their  cen- 
ters being  increased  in  depth  for  economy. 

The  design  was  made  by  the  engineering 
staff  of  the  New  York  Public  Service  Com- 
mission for  the   First   District,   of  which 


Alfred  Craven  is  chief  engineer;  Robert 
Ridgway,  engineer  of  subway  construction ; 
D.  L.  Turner,  deputy  engineer  of  subway 
construction;  Sverre  Dahm,  principal  assis- 
tant engineer;  A.  I.  Raisman,  senior  design- 
ing engineer,  and  C.  E.  Conover,  designing 
engineer  in  direct  charge.  The  steel  was 
fabricated  by  the  American  Bridge  Com- 
pany, subcontractor  for  the  Rapid  Transit 
Subway  Construction  Company,  contractor. 


Crooked  Highways  Straightened 

When  the  present  highway  department  of 
King  County,  Washington,  was  organized 
and  plans  for  conducting  its  work  were  laid 
out,  it  was  decided  to  relocate  certain 
crooked  roads  which  had  developed,  little  by 
little,  as  the  territory  had  built  up.  It  was 
found  possible  to  effect  a  considerable 
amount  of  grade  and  curvature  reduction 
by  modern  location  methods.  The  old  road 
between  Auburn  and  Enumclaw,  a  distance 
of  18  miles,  was  found  to  have  a  maximum 
grade  of  12  per  cent.  By  relocating  this 
line  a  distance  of  4  miles  was  saved  and  the 
new  line  replaced  a  grade  %  mile  long  in 
which  there  had  been  a  total  of  2000  deg. 
of  curvature.  The  relocated  line  on  this 
grade  had  only  250  deg.  of  curvature.  South 
of  Seattle  the  old  main  road  to  Auburn  has 
been  relocated,  and  in  a  distance  of  SVo 
miles  the  total  curvature  is  being  reduced 
from  1650  to  450  deg.  The  line  is  being 
shortened  by  ^/^  mile. 


Stoplog  Barrier  Regulates 
Romanov  Canal 

Intake  at  Main  Diversion  Channel  of  Russian 

Irrigation  System  in  Eastern  Turkestan 

Requires  No  Dam 

By  LOUIS  ROSS 

Civil  Engineer,  San  Francisco 

A  STOPLOG  barrier  regulates  the  in- 
take of  the  Romanov  irrigation  canal 
in  eastern  Turkestan,  keeping  out  silt 
by  admitting  surface  water  only.  The  stop- 
logs  are  operated  by  a  winch,  handled  under 
normal  conditions  by  one  laborer.  A  feature 
of  the  works  is  that  no  dam  was  required. 

The  Romanov  canal  is  the  main  diversion 
channel  of  the  irrigation  system  now  being 
built  by  the  Russian  Government  to  supply 
water  to  Hungry  Desert  in  eastern  Turkes- 
tan from  the  River  Syr-Daria.  The  canal 
is  now  being  constructed  for  a  capacity  of 
1700  sec. -ft.,  and  is  to  provide  water  for 
the  first  unit  of  130,000  acres;  but  provi- 
sion is  made  for  enlarging  to.  a  canal  ca- 
pacity of  4000  or  5000  sec.-ft.  and  supplying 
400,000  acres.  In  working  out  the  design 
the  irrigation  of  the  entire  2,000,000-acre 
area  of  the  desert  has  also  been  considered 
as  an  ultimate  possibility. 

Water  Diverted  Without  a  Dam 

A  peculiar  feature  of  the  project  is  that 
water  is  diverted  from  the  river  without  the 
use  of  any  dam  or  other  obstruction  to  the 
stream.  The  Department  of  Agricultural 
Improvements  rejected  plans  for  a  dam  in 
1897  because  of  the  storm  of  protests  and 
doubts  which  the  suggestion  evoked,  and 
after  some  deliberation  it  was  decided  to 
construct  the  intake  in  such  a  way  that  the 
water  supply  would  be  constant,  independent 
of  any  diversion  structure.  Accordingly,  the 
headworks  are  located  at  a  point  where  the 
shores  and  bottom  of  the  river  consist  of 
a  substantial  conglomerate  not  liable  to  seri- 
ous washouts,  and  the  sill  of  the  intake  was 
placed  8  ft.  below  the  lowest  water  level  on 
record. 

The  headworks,  which  consist  of  a  granite 
structure  founded  on  concrete,  parallel  the 
direction  of  the  current  for  a  length  of  200 
ft.  and  have  fifteen  arched  openings  for  ad- 
mitting water  to  the  canal.  These  openings, 
each  with  an  area  of  about  6V2x9  ft.,  are 
separated  by  SU-ft.  piers.  The  masonry 
work,  which  is  built  of  the  best  cut  granite. 
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WEIGHTED   HOOKS  FOB  GRAPPLING  STOPLOGS 


has  a  total  height  of  30  ft.  above  the  sills, 
so  that  there  is  no  danger  of  river  freshets 
overflowing  into  the  canal  at  this  point. 
The  accompanying  section  of  the  headworks 
shows  the  massive  type  of  construction 
adopted  and  the  recorded  water-level  fluctua- 
tions. 

Devices  for  Controlling  Flow 

Owing  to  the  large  amount  of  silt  car- 
ried by  the  Syr-Daria,  and  in  order  to  re- 
duce scour  effects,  a  stoplog  barrier  was 
used  so  that  only  surface  water  was  ad- 
mitted to  the  canal.  These  stoplogs  are  7  x 
10  in.  in  section,  7  ft.  long,  and  are  braced 
against  metal-lined  guides.  Behind  the 
stoplogs,  closure  of  the  canal  opening  is 
effected  by  iron  sluice  gates  sliding  on  cast- 
iron  guides.  A  means  of  dissipating  the 
kinetic  energy  of  the  inflowing  water  was 
provided  by  a  second  set  of  stoplogs,  placed 
in  the  canal  behind  the  metal  sluice  gates 
so  as  to  retain  a  volume  of  water  to  act  as 
a  cushion. 

The  stoplogs  nearest  the  river  were  lo- 
cated as  close  to  the  metal  gate  valve  as  pos- 
sible, so  as  to  reduce  the  cost  of  piers  and 


to  permit  a  combination  of  operating 
mechanisms.  These  stoplogs  are  handled  by 
the  hand  winch  shown  in  the  sectional  view, 
which  is  equipped  with  a  pair  of  chains  and 
grabhooks,  as  shown  in  the  detail  drawing. 
The  combined  friction  and  weight  of  water 
on  each  stoplog  requires  a  maximum  lifting 
force  of  2300  lb.,  and  the  winch  was  de- 
signed on  this  basis.  To  assist  in  lowering 
the  stoplogs  and  properly  to  space  and  direct 
the  grabhooks,  an  iron  bar  or  spreader  is  at- 
tached to  the  low  ends  of  the  chains  and  is 
provided  with  iron  cylinders,  which  bring 
the  total  weight  of  the  unit  being  lowered 
up  to  400  lb.  When  lowering  the  stoplogs, 
if  there  is  any  tendency  to  catch  or  stick,  the 
chains  are  repeatedly  drawn  taut  and  then 
suddenly  released  so  that  the  weighted  bar 
strikes  light  blows  on  the  stoplog,  tending 
to  force  it  downward.  The  ends  of  the  stop- 
logs  are  shod  with  iron  to  minimize  fric- 
tion and  to  provide  a  firm  hold  for  the 
hooks.  The  45-deg.  chamfer  is  to  guide  the 
hooks  so  that  they  will  engage  properly. 

The  winch  is  designed  to  be  operated  by 
one  laborer,  but  when  the  metal  weights 
are  used  to  strike  blows  on  the  stoplogs  in 


lowering,  four  laborers  are  required.  The 
windlass  is  also  arranged  for  operating  a 
trash  rack  which  normally  rests  on  top  of 
the  stoplogs.  The  metal  sluice  gate  is  also 
operated  with  the  winch  by  means  of  a 
wormgear  and  brass  nut.  The  stoplogs  re- 
taining the  water  cushion  are  handled  by  a 
grabhook  device  similar  to  that  already  de- 
scribed, but  operated  by  a  wormgear. 

Keadworks  Tested 

The  headworks  were  first  tested  out  in 
September,  1913,  and  up  to  March,  1914, 
the  mechanism  is  reported  to  have  operated 
very  satisfactorily,  with  no  trouble  from 
silt  or  drift.  It  is  to  be  noted  that  this  de- 
sign is  similar  to  that  introduced  by  the 
United  States  Reclamation  Service  on  the 
Laguna  dam,  but  in  that  case  the  depth  of 
water  was  only  9  ft.,  against  the  22-ft. 
height  in  the  present  instance. 

The  headworks  on  the  Romanov  canal 
were  designed  by  A.  Kursish,  civil  engineer, 
Tashkent,  Asiatic  Russia,  from  whose  re- 
port this  description  has  been  translated  and 
condensed. 


River  Inspection  Real  Test  of  Sewage 
Treatment 

The  purpose  of  the  sewage  treatment 
plant  at  Columbus,  Ohio,  is  to  keep  the 
Scioto  River  in  a  reasonably  clean  condi- 
tion. To  obtain  data  on  this  point  the 
scope  of  the  river  inspection  work  has  been 
constantly  enlarged  during  the  last  four 
years.  The  two  prime  considerations  in 
river  inspection  work,  according  to  C.  B. 
Hoover,  chemist  in  charge,  are  as  follows: 
The  results  of  the  inspection  constitute  a 
record  of  the  existing  conditions,  and  the 
possibility  of  the  correlation  of  stream 
data  and  analytical  data  on  the  treated 
sewage  whereby  the  sufficiency  of  the 
treatment  may  be  predetermined. 

In  1912  the  temperature  and  dissolved 
oxygen  of  the  river  water  were  taken  at 
various  points.  The  amount  of  the 
per  cent  of  saturation  with  oxygen  was 
computed.  Gradually  the  amount  of  data 
taken  was  increased.  In  1915  eight  addi- 
tional observations  and  determinations 
were  made  as  follows:  Dissolved  oxygen 
consumed  after  one  day  at  37  deg.  C. ; 
presence  of  odor,  color,  gasification,  float- 
ing material,  sludge  deposits;  development 
of  odor  in  river  water  after  incubation  for 
two  days  at  37  deg.  C. ;  stability  value  by 
methylene  blue  test  of  river  water  at  37 
deg.  C. 

The  condition  of  the  Scioto  River  below 
the  works  was  good  during  the  past  year 
with  the  exception  of  a  period  of  three 
weeks  in  May  and,  except  during  this  time, 
the  minimum  saturation  of  the  river  water 
below  the  works  was  25  per  cent.  The 
severity  of  the  problem  at  Columbus  may 
be  realized  from  the  statement  that  20,000,- 
000  gal.  of  sewage  are  discharged  into  a 
stream  whose  ordinary  discharge  some- 
times reaches  a  minimum  of  5,000,000  gal. 
per  day. 
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New  Publications 


PORT  OF  Seattle  Commission.  Fourth  Annual  Re- 
port Year  Ending  Dec.  31,  1915.  Paper,  6  x  9% 
in. ;  93  pages ;  illustrated.  Seattle,  Wash.,  Me- 
chanics Publishing  Company. 

Reports  of  tratflc  manager,  chief  engineer,  au- 
ditor and  counsel,  which  include  a  general  review 
of  the  woric  of  the  commission  in  the  completion 
and  operation  of  extensive  port  improvements  re- 
cently put  in  service,  together  with  cost  data  on 
the  structures,  financial  statistics  and  a  tabula- 
tion showing  the  extent  of  Seattle's  water  trade. 

David  DuBose  Gaili.ard — ^A  Memorial.  Compiled 
and  published  bv  the  Third  U.  S.  Volunteer  En- 
gineers. 6  X  9  in. :  18S  pages :  4  illustrations.  St. 
Ix>uis.  Third  U.  S.  Volunteer  Engineers. 

This  memorial  volume  is  published  by  the  Third 
U.  S.  Volunteer  Engineers  in  memory  of  Colonel 
Gaillard,  who  was  their  regimental  commander 
during  the  Spanish-American  War.  It  contains  a 
sketch  of  Colonel  Gaillard's  life  and  tributes  to 
him  as  a  soldier  and  as  an  engineer.  There  are 
many  quotations  from  various  newspapers  and 
magazines  published  on  the  occasion  of  Colonel 
Gaillard's  death. 


Books  Reviewed 


Value  for  Rate-Making 

Author,  the  late  Henry  Floy,  A.B.,  M.A.,  M.E., 
consulting  engineer.  Cloth,  6x9%  in.;  322  pages; 
4  figures ;  16  tables.  New  York,  McGraw-Hill 
Book  Company,  Inc.     $4  net. 

Reviewed  by  C.  W.  Stark 

Associate  Editor,  Engineering  Record 

In  his  new  book  on  value  for  rate-making 
Henry  Floy,  who  barely  lived  to  see  his  work 
off  the  press,  has  made  an  important  con- 
tribution to  valuation  literature.  Writers 
on  valuation  divide  into  two  classes,  accord- 
ing to  their  views  of  the  relation  of  utility 
and  public,  and  the  two  classes  disagree  as 
to  the  very  axioms  of  valuation.  The  tenets 
of  the  one  class — ^the  state-commission  side, 
the  agency-theory  side — have  been  ably  set 
forth  in  book  form  within  a  year.  As  for 
the  other  class,  which  holds,  as  the  reviewer 
does,  that  honest  investment  in  public  utili- 
ties must  be  protected,  even  though  the  pub- 
lic has  to  pay  more  for  service,  many  ex- 
perts have  convincingly  expounded  its  prin- 
ciples in  societies,  conferences  and  mono- 
graphs, but  to  comparatively  small  aud- 
iences. Mr.  Floy's  new  work,  however,  is 
the  first  book  presenting  this  side  of  the 
argument  that  has  come  to  the  reviewer's 
attention  since  the  publication,  four  years 
ago,  of  his  earlier  work,  "The  Valuation  of 
Public  Utility  Properties";  and  valuation 
history  has  been  made  in  the  last  four 
years.  The  new  book  should  have  a  wide 
sale. 

Three  principles  are  set  forth  in  the  pre- 
face, and  these  three  show  clearly  the  au- 
thor's  point  of  view.  They  are  (1)  that  fair 
present  value  should  govern,  (2)  that  theo- 
retical depreciation  should  be  ignored  and 
(3)  that  certain  intangibles  should  be  al- 
lowed. His  first  chapter  is  introductory  and 
his  second  is  devoted  to  definitions,  which 
are  in  general  excellent.  In  chapter  3  he 
takes  up  the  fundamentals  of  valuation,  and 
here  he  offers  those  of  the  other  school 
ample  opportunity  to  disagree  with  him. 
Yet  the  pages  are  replete  with  extracts  from 
legal  decisions  in  support  of  his  views. 
This  whole  chapter  of  27  pages  is  so  meaty 


All  through  the  book  is  a  good  presenta- 
tion of  the  utility  side  of  the  valuation  con- 
troversy— not  rabid,  but  fair.  As  pre- 
viously suggested,  those  who  are  definitely 
of  the  other  school  will  disagree  with  the 
author's  axioms.  To  neutrals,  however,  if 
there  are  any,  and  to  those  of  the  Engineer- 
ing Record's  faith,  the  volume  is  heartily 
recommended. 


that  it  is  useless  to  attempt  to  summarize 
it.  Suffice  it  to  say  that  it  is  based  on  the 
three  principles  referred  to. 

Chapter  4,  "Fair  Value  for  Rate-Making," 
is  not  so  good.  The  author  has  explained  in 
his  preface  that  much  matter  originally 
prepared  for  other  purposes  has  been  used, 
and  this  chapter  gives  evidence  of  it.  At 
the  very  start  there  is  a  half-page  repeti- 
tion of  a  passage  from  a  court  decision  al- 
ready quoted  in  chapter  3,  and  there  are 
other  evidences  of  neglect  to  co-ordinate  this 
chapter  with  other  parts  of  the  book. 
There  is,  however,  plenty  of  good  logic  in 
the  chapter.  One  point  urged  by  the  author 
is  that  for  efficiency  in  the  utility  there  must 
be  incentive  in  the  way  of  a  possibility  of 
attractive  profits. 

Chapter  5  discusses  reproduction  cost, 
and  leaves  little  to  be  desired — first  pre- 
senting the  arguments  for  reproduction 
cost  new  and  then  going  into  the  inventory, 
unit  prices,  contractor's  profit,  engineering, 
contingencies,  interest  and  other  important 
details.  The  chapter  includes  a  page  sum- 
mary of  the  elements  of  reproduction  cost. 

The  grouping  of  subjects  in  chapters  6 
and  7  is  somewhat  unusual.  They  are  re- 
spectively "Land,  Paving  and  Water 
Rights"  and  "Franchises,  Working  Capital 
and  Discount,"  and  together  occupy  45 
pages.  Land  is  dismissed  very  briefly,  the 
less  important  subject  of  paving  is  given 
about  the  same  amount  of  space,  while  water 
rights  are  discussed  at  considerable  length. 
Working  capital  is  also  given  rather  more 
space  than  appears  necessary  to  set  forth 
its  importance. 

Going  value  is  the  subject  of  chapter  8, 
and  the  author  devotes  58  pages  to  it.  He 
points  out  the  confusion  surrounding  this 
term  and  discusses  four  meanings  that  have 
been  given  to  it.  His  interpretation  of  it  is 
what  he  calls  the  "comparative  plant" 
method,  which  makes  the  figure  an  estimate 
of  what  it  would  cost  to  build  up  the  busi- 
ness and  revenue  of  a  new  plant  to  that  of 
the  existing  plant,  and  not  a  capitalization 
of  actual  past  deficits.  As  he  says,  the 
method  is  strictly  a  reproduction  method. 
The  reviewer  is  in  full  accord  with  his  in- 
terpretation of  the  term.  While  at  first 
glance  it  may  seem  that  this  denies  recog- 
nition of  actual  investment,  that  is  a  rea- 
sonable investor's  risk. 

The  final  chapter  is  on  depreciation.  In 
his  76  pages  the  author  applies  himself 
mainly  to  his  argument  against  any  deduc- 
tion from  the  rate  base  for  accrued  depre- 
ciation, and  his  arguments  are  sound  and 
complete.  He  leaves  to  others  the  discus- 
sion of  fine-spun  theories  for  calculating 
such  accrued  depreciation,  touching  but 
lightly  on  the  straight-line  and  sinking-fund 
methods  and  not  mentioning  the  equal-an- 
nual-payment method  at  all — an  omission 
that  the  reviewer  can  hardly  regard  as  a 
serious  one.  He  does,  however,  present  a 
few  tables  that  may  be  useful  in  deprecia- 
tion calculations,  which,  of  course,  for  the 
determination  of  depreciation  reserves,  have 
to  be  made  as  accurately  as  possible,  con- 
sidering the  uncertainties  of  life  lengths  and 
interest  rates. 


Hydraulics 

Author.  R.  L.  Daugherty,  assistant  professor  of 
hydraulics,  Sibley  College,  Cornell  University.  Cloth, 
6  X  9  in.  ;  267  pages:  245  illustrations.  New  York, 
McGraw-Hill  Book  Company,  Inc.    $2.50. 

Reviewed  by  A.  G.  Hillberg 

Civil  and  Hydraulic  Engineer,  New  York  City. 

This  book  has  been  prepared  for  students 
required  to  study,  in  a  general  way,  the 
subject  of  hydraulics  and  to  serve  as  a  foun- 
dation for  those  who  intend  to  specialize 
in  this  branch  of  engineering.  It  therefore 
only  "scratches  the  surface,"  and  a  number 
of  important  questions  have  b§en  left  out. 
On  the  other  hand,  matters  of  fundamental 
importance  are  explained  in  a  thorough 
manner,  giving  the  student  a  rational  un- 
derstanding of  the  subject.  In  the  preface 
the  author  states  that  "this  work  has  been 
prepared  primarily  to  meet  the  needs  of  his 
classes." 

The  book  is  divided  into  sixteen  chapters, 
well  illustrated  by  diagrams,  line  cuts  and 
halftones.  In  the  chapter  dealing  with 
dams,  only  a  few  of  the  prevailing  types 
are  mentioned.  The  information  conveys  in 
a  general  way  the  principles  underlying 
the  design  of  gravity,  framed,  arched  and 
earth  dams.  The  use  of  flashboards  is  ex- 
plained. 

The  application  of  the  Kutter  and  Bazin 
formulas  to  other  than  open  channels  is 
not  mentioned.  In  the  Bazin  formula  the 
coefficients  of  roughness  given  are  un- 
familiar, but  after  having  studied  the  mat- 
ter it  appears  that  the  author  has  multiplied 
the  well-known  coefficients,  given  by  Bazin, 
by  1.811.  This  deviation  from  well-estab- 
lished and  well-known  values  tends  to 
cause  confusion. 

For  R,  the  hydraulic  radius,  the  author 
substitutes  m,  which  is  the  French  practice 
and  not  customary  in  other  countries. 

Hydraulic  machinery,  such  as  water- 
wheels  and  centrifugal  pumps,  takes  up 
about  100  pages.  The  theory  is  explained 
briefly,  and  for  more  extended  treatment 
the  student  is  referred  to  "Hydraulic  Tur- 
bines" and  "Centrifugal  Pumps,"  two  books 
written  by  the  same  author  whose  text  is 
now  under  review. 

The  book  is  clearly  written,  and  will  serve 
admirably  the  purpose  for  which  it  has  been 
published.  Its  value  as  a  text  and  reference 
book  for  engineers,  however,  is  doubtful, 
but,  according  to  the  author,  the  book  has 
not  been  written  for  that  class  of  readers. 


Flood  Buildini:  to  Save  FloorB 

Recent  high  water  in  the  Mississippi 
seeped  under  the  levee  at  Bettendorf,  Iowa, 
and  started  to  force  up  a  40  x  80-ft.  rein- 
forced-concrete  floor  of  the  two-story  brick 
paint  shop  of  the  Bettendorf  Company. 
The  head  was  6  ft.  and  the  toe  of  the  dike 
was  8  ft.  away  from  the  building,  which 
rested  on  a  slag  fill.  When  the  floor  began 
to  bow  up  in  the  middle  two  carloads  of 
lead  and  pig  iron  were  piled  on  it  without 
effect,  and  to  save  the  floor  the  shop  was 
flooded  to  equalize  the  pressure. 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Relation  Between  Yield  Point  and 
Proportional  Limit 

Sir  :  I  have  read  with  interest  the  discus- 
sion of  "elastic  limit,"  "proportional  limit" 
and  "yield  point,"  in  your  issue  of  July  15, 
page  78.  "Proportional  limit"  is  the 
adaptation  of  "elastic  limit"  to  practical 
testing,  just  as  "yield  point"  was  adopted 
years  ago  for  the  same  purpose,  and  with 
identical  meaning.  They  will  continue  to 
be  indicated  in  practical  testing  by  "drop 
of  beam." 

If  the  term  "yield  point"  appears  vague 
it  is  because  it  has  not  been  understood. 
This,  I  believe,  was  originally  "made  in  Ger- 
many," and  its  general  acceptance  here  has 
simplified  and  clarified  practical  specifica- 
tions. Henry  B.  Seaman. 

New  York. 


High  Velocity  in  Large  Hydraulic 
Dredges 

Sir:  I  note  Mr.  Massey's  letter  on  the 
subject  of  "High  Velocity  in  Large  Hy- 
draulic Dredges,"  published  in  the  En- 
gineering Record  of  June  17,  1916,  page 
810,  and  I  trust  that  you  will  permit  me  to 
trespass  a  little  further  on  your  time  and 
that  of  your  readers. 

The  basis  of  the  design  of  the  pumping 
unit  and  pipe  line  of  a  dredge  should  be 
the  character  of  the  material,  the  rate  at 
which  it  is  to  be  handled  and  the  distance 
to  which  it  must  be  pumped.  These  points 
having  been  settled,  we  may  proceed  with 
the  design,  and  if  a  well-balanced  unit  is 
to  result  the  disadvantages  as  well  as  the 
advantages  of  a  small-diameter  pipe  line 
must  be  considered.  The  data  for  the  Tor- 
onto project  are  not  given. 

Detailed  published  experiments  on  the 
transportation  of  filter  sand  through  pipes 
up  to  4-in.  diameter  indicate  that  when  a 
certain  velocity  is  exceeded,  in  this  case 
something  less  than  5  ft.,  there  is  no 
greater  tendency  for  the  sand  to  settle  to 
the  bottom  in  long  pipes  than  in  short  ones. 
A  study  of  such  published  and  unpublished 
data  as  the  writer  has  been  able  to  obtain 
leads  to  the  conclusion  that  there  will  be 
no  tendency  for  sand  to  separate  in  a  20- 
in.  dredge  pipe  with  a  10-ft.  velocity  or 
in  a  34-in.  dredge  pipe  with  a  12-ft.  velocity, 
regardless  of  the  length  of  the  pipe.  In  all 
dredging  operations  some  gravel  or  larger 
stones  must  be  provided  for,  and  these  will 
settle  to  the  bottom  within  a  few  feet  of 
the  pump,  after  which  they  may  be  heard 
to  bound  along  the  pipe  at  a  lively  rate. 
Judging  by  the  sound,  there  is  no  increase 
in  the  material  transported  in  this  manner 
as  the  distance  from  the  pump  increases. 

It  is  conceded  that  a  higher  percentage 
of  solids  can  be  carried  with  a  16-ft.  veloci- 
ty through  a  24-in.  pipe  than  could  be  car- 
ried with  a  14-ft.  velocity  through  a  27-in. 
pipe;  but  if  the  power  required  to  trans- 
port the  yardage  through  the  24-in.  pipe 
were  applied  to  the  27-in.  pipe,  the  increase 
in  volume  of  mixture  would  more  than  off- 
set the  loss  in  per  cent  of  solids,  and  the 
yardage  that  could  be  carried  by  the  latter 


would  greatly  exceed  that  carried  by  the 
former. 

Taking  the  capacity  in  cubic  yards  per 
hour  of  a  24-in.  pipe  with  a  16-ft.  velocity 
as  the  basis,  we  should  have  the  following 
comparison : 

Advantages  of  a  27-In.  Over  a  24-In. 
Pipe — 1.  A  decrease  in  the  first  cost  of 
boilers,  engine  and  pump. 

2.  A  decrease  in  fuel  bills. 

3.  A  decrease  in  wear  and  tear  on  the 
pump. 

4.  A  decrease  in  the  pipe-line  pressure. 
(In  the  case  of  the  Cyclone  and  Tornado 
the  usual  rubber  sleeves  have  been  re- 
placed by  ball-and-socket  joints.  High  pres- 
sures will  always  require  stronger  construc- 
tion, offsetting  to  some  extent  the  saving 
due  to  smaller  diameter.) 

Advantages  of  a  24-In.  Over  a  27-In. 
Pipe — 5.  Greater  ease  of  handling  shore 
pipe.  (The  writer  has  talked  to  several 
men  who  have  had  experience  in  handling 
27-in.  shore  pipe,  and  they  are  unanimous 
in  saying  that  there  is  no  especial  difficulty 
in  this  respect.) 

6.  Lower  first  cost  of  pipe  line. 

The  writer's  statement  in  regard  to  pump 
efficiency  should  have  been  taken  literally. 
For  slow  speeds  a  more  efficient  dredge 
pump  can  be  designed  for  a  low  head  than 
for  a  high  head.  E.  J.  Dent, 

Major,  Corps  of  Engineers,  U.  S.  Army. 

Little  Rock,  Ark. 


Brush-and-Stone  Jetties  Prove 
Effective 

Sir:  Attention  is  called  to  the  very  in- 
teresting paper  by  W.  I.  Risley,  in  your 
issue  of  June  24,  on  the  protective  works 
on  Absecon  Island  which  so  successfully 
protected  the  portions  of  the  beach  where 
the  hooked  jetties  were  placed.  He  has 
given  a  full  description  of  their  form  and 
cost,  but  has,  apparently  inadvertently, 
failed  to  mention  that  the  plans  which 
were  applied  were  those  secured  by  letters 
patent  issued  to  the  writer  and  were  used 
after  conference  with  him  as  consulting  en- 
gineer and  for  which  a  royalty  was  paid 
by  the  city  of  Ventnor.  This  statement  is 
made  merely  to  remove  the  conclusion,  log- 
ical from  the  description,  that  these  forms 
are  public  property.  They  have  resulted 
from  an  extended  research  into  the  intri- 
cacies of  the  various  systems  in  vogue  for 
this  class  of  work,  and  which  have  not  given 
entire  satisfaction,  or  have,  as  stated  in 
the  article,  cut  off  access  to  the  beach  for 
bathers,  thus  destroying  one  of  the  chief 
attractions  of  the  seaside  resorts. 

The  writer  does  not  indorse  some  modi- 
fications which  have  been  added  to  the 
"hooked  jetties,"  in  the  form  of  the  lateral 
spurs.  They  tend  to  check  the  shoreward 
drift  of  the  sand  and  to  create  gullies  and 
dangerous  obstacles  to  bathers  at  high 
tides.  Nor  does  he  always  consider  stone- 
and-brush  filling  as  essential,  since  some  of 
the  jetties  built  on  exposed  beaches  at  At- 
lantic City  and  Far  Rockaway,  composed 
of  two  rows  of  stockade  piles,  6  ft.  apart, 
and  merely  braced  transversely  at  the  upper 


stringers,  have  not  only  forced  the  low- 
water  line  out  as  much  as  500  ft.  (at  the 
latter  place)  but  have  buried  the  piles,  of 
which  they  are  the  nucleus,  out  of  sight, 
thus  preserving  them  from  injury  by  waves 
or  teredo. 

In  general,  it  may  be  said  that  the  normal 
spurs  which  are  so  frequently  applied  in 
connection  with  vertical  or  inclined  bulk- 
heads are  incorrectly  designed,  and  are 
thus  expensive  and  inefficient.  They  do  not 
utilize  the  dynamic  agencies  available  for 
accumulating  and  impounding  the  littoral 
drift,  save  to  a  very  limited  extent  in  the 
groins,  which  they  form,  as  may  be  seen 
in  many  recent  works  along  this  coast  where 
the  beach  has  been  eroded  from  300  to  500 
ft.  in  recent  years  and  the  jetties  have  not 
recovered  the  loss.  The  rapid  reclamation 
at  Ventnor  has  enabled  the  secondary  low 
bulkheads  to  be  erected  parallel  to  the 
boardwalk,  thus  creating  impounding  basins 
forming  sheltered  pools  for  safe  bathing 
and  extending  the  beach  seaward.  This 
secondary  line,  however,  retards  the  growth 
of  the  deposits,  for  it  is  stated  that  the 
vertical  fill  has  been  as  much  as  from  4  to 
6  ft.  at  Ventnor.  The  open  hooked  jetties 
have  made  deposits  exceeding  10  ft.  in 
depth  and  covering  several  blocks  on  both 
flanks  of  the  work  at  much  less  cost,  so 
that  the  evidence  of  nature  should  carry 
great  weight  as  to  the  relative  efficiency  of 
the  remedies  to  be  applied. 

These  statements  are  made  in  the  inter- 
ests of  the  public  good  and  are  not  in  any 
wise  to  be  regarded  as  adverse  criticisms. 

Cynwyd,  Pa.  Lewis  M.  Haupt. 

[In  accordance  with  its  custom  the  En- 
gineering Record  submitted  a  copy  of  Mr. 
Haupt's  letter  to  Mr.  Risley.  The  latter's 
answer  follows. — EDITOR.] 

Sir:  In  reply  to  the  letter  of  Lewis  M. 
Haupt  in  regard  to  the  jetties  at  Ventnor 
City,  it  seems  that  he  has  become  some- 
what confused  in  his  dates.  The  Ventnor 
jetties  were  constructed  during  1912  from 
plans  prepared  by  the  writer  independently 
of  Mr.  Haupt,  and  it  was  not  until  the 
spring  of  1914  that  Mr.  Haupt  was  retained 
as  engineer  for  Ventnor,  and  then  only  to 
prepare  plans  and  specifications  for  his 
"flying  buttress."  It  is  true  that  Mr.  Haupt 
had  put  in  a  claim  for  infringement  of  his 
patents  on  the  curved  form  of  jetty,  and 
the  fee  paid  him  for  the  "flying  buttress" 
included  any  claim  that  he  might  have  for 
jetties  already  constructed  and  for  any 
jetties  of  this  form  that  the  city  desired  to 
build. 

However,  it  was  not  intended  by  the 
writer  to  give  the  impression  that  the 
curved  or  "hooked  jetty"  was  public  prop- 
erty, but  simply  a  recommendation  of  this 
form,  as  he  is  of  the  opinion,  through  ex- 
perience with  this  and  other  types,  that 
this  is  the  most  stable  and  effective  form  in 
which  to  construct  a  jetty.  The  greater 
efficiency  of  such  jetties,  however,  depends 
upon  the  location  selected  for  placing  them 
and  the  combination  of  the  forms  in  a  sys- 
tem, as  has  been  done  at  Ventnor  and  Long- 
port. 

Stone-and-brush  filling  is  very  essential 
for  jetties  on  this  beach,  where  reclama- 
tion is  not  so  rapid  as  at  the  inlet  of  At- 
lantic City  or  the  beaches  of  Far  Rocka- 
way, and  the  writer  feels  that  it  is  the  use 
and  constant  maintenance  of  the  stone  and 
brush  that  have  made  the  Ventnor  jetties 
so  successful.  W.   I.  RiSLEY. 

Atlantic  City,  N.  J. 
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Engineers'  "Right-of -Entry"  Act 

Sib:  In  the  course  of  our  practice  as 
engineers  in  charge  of  various  works  for 
municipalities  we  have  very  often  been  an- 
noyed and  sometimes  put  to  considerable 
trouble  during  the  preliminary  stages  of 
the  work  by  the  unreasonable  hostility  of 
property  owners  and  tenants  who  have  ob- 
structed us  in  the  survey  work.  Frequent- 
ly such  people  will  absolutely  refuse  to  per- 
mit entry  to  land  through  which  it  is  im- 
perative to  pass  in  the  process  of  making 
necessary  surveys  and  examinations,  and 
sometimes  they  will  go  the  length  of  threat- 
ening and  attempting  bodily  injury  to 
those  employed. 

Added  to  the  contingent  worries  of,  say, 
picking  out  the  best  possible  route  for  an 
outfall  sewer  and  the  proper  location  for  a 
disposal  works,  fighting  briars  and  mos- 
quitoes, etc.,  the  verbal  abuse  (frequently 
highly  vitriolic)  and  dire  threats  against 
one's  life  and  liberty  by  some  irate  farmer 
or  lot  owner  may  easily  become  more  than 
a  joke.  Such  opposition  frequently  takes 
the  form  of  legal  procedure  which  makes 
necessary  endless  extra  work  and  added 
expense  to  all  parties  concerned. 

While  it  is  true  that  nearly  all  "enabling* 
acts"  confer  the  right  to  acquire  lands  and 
make  the  necessary  surveys,  it  is  often  the 
case  that  surveys  and  examinations  on  the 
ground  are  necessary  for  the  very  purpose 
of  preparing  such  acts  themselves. 

Knowing  that  we  were  not  alone  in  such 
experiences  and  believing  that  engineers 
should  at  least  be  entitled  by  law  to  carry 
on  their  work  unmolested  so  long  as  that 
work  is  not  harmful  to  other  people,  we  last 
winter  drafted  an  act  which  we  believe  cov- 
ers the  situation  and,  with  the  co-operation 
of  the  Engineers'  Club  of  Baltimore,  W.  W. 
Crosby  and  several  of  the  engineers  of  the 
various  departments  of  the  state  service 
of  Maryland,  had  it  introduced  and  passed 
by  the  Legislature  of  Maryland  as  Chapter 
649  of  the  Acts  of  1916. 

We  inclose  herewith  a  copy  of  this  act 
and  would  like  to  have  your  comments  and 
those  of  the  Engineering  Record's  readers 
thereon.  It  has  occurred  to  us  since  the 
act  was  passed  that  the  engineers  of  the 
various  branches  of  the  Federal  Govern- 
ment should  have  been  included  in  it.  This 
omission  was  an  oversight  on  the  part  of 
all  who  were  interested  in  the  enactment. 

In  our  opinion  some  such  law  should  be 
on  the  statute  books  of  every  state,  thereby 
saving  not  only  trouble  and  annoyance  to 
the  profession  but  often  actual  loss  to 
clients.  E.  G.  Kastenhuber,  Jr., 

Of  Kastenhuber  &   Anderson,   Civil  Engi- 
neers and  Surveyors. 

Easton,  Md. 

[The  law,  which  may  well  serve  as  the 
inspiration  of  similar  acts  in  other  states, 
follows. — Editor.  ] 

An  Act  to  empower  civil  engineers  and 
surveyors  to  enter  and  work  upon  private 
lands  for  the  purpose  of  making  surveys 
and  examinations,  for  the  purpose  of  gath- 
ering data  for  proposed  public  or  municipal 
works  or  improvements  thereto. 

Section  1.  Be  it  enacted  by  the  General 
Assembly  of  Maryland :  That  civil  engi- 
neers and  surveyors,  when  they  are  in  the 
employ  of  the  state,  or  any  county,  or  any 
city,  town  or  village  of  the  state,  shall  have 
the  right  to  enter  upon  any  private  lands 
for  the  purpose  of  making  surveys,  run- 
ning lines  of  levels  or  obtaining  any  need- 


ful information  or  data  for  the  preparation 
of  plans,  reports  or  new  legislation  neces- 
sary for  any  proposed  public  sewerage  sys- 
tem, waterworks,  establishment  of  corpo- 
rate boundaries  or  any  extension  of  the 
same,  highways  or  improvements  to  the 
same,  or  any  public  undertaking  of  a  like 
nature. 

Section  2.  And  be  it  further  enacted: 
That  civil  engineers  and  surveyors  when 
acting  under  the  authority  of  this  act  shall 
have  no  right  to  damage  or  destroy  any 
property  or  lands  entered  by  them  in  the 
legitimate  performance  of  their  work,  ex- 
cept that  they  shall  have  the  right  to  set 
stakes,  markers  or  monuments  or  other 
suitable  landmarks  or  reference  points 
where    necessary. 

Section  3.  And  be  it  further  enacted: 
That  no  owner,  occupant  or  agent  of  pri- 
vate lands  so  entered  shall  obstruct,  impede 
or  annoy  civil  engineers  or  surveyors  or 
their  employees  in  the  performance  of  their 
work  under  this  act,  nor  shall  any  such 
owner,  occupant  or  agent  destroy,  obliter- 
ate or  remove  any  stakes,  markers,  monu- 
ments or  other  landmarks  set  or  placed  by 
such  civil  engineers  or  surveyors,  and  any 
owner,  occupant  or  agent  violating  the  pro- 
visions of  this  act  shall  be  guilty  of  a  mis- 
demeanor and  subject  to  a  fine  of  not  less 
than  twenty-five  dollars  ($25)  nor  more 
than  one  hundred  dollars  ($100),  or  to  im- 
prisonment for  not  less  than  30  days  nor 
more  than  60  days  or  both  at  the  discretion 
of  the  court. 

Section  4.  And  be  it  further  enacted: 
That  this  act  shall  take  effect  as  from  June 
1,  1916. 


Engineers   and  the  New 
Nationalism 

Sir:  I  have  read  with  pleasure  and  profit 
the  article  by  Miss  Frances  A.  Kellor  in 
your  issue  of  July  1. 

I  have  long  felt  that  the  members  of  the 
engineering  profession  as  a  class  fail  to 
appreciate  how  their  work,  and  hence  pos- 
sible influence,  ramifies  through  our  whole 
social  structure.  Failing  to  recognize  this 
fact,  they  have  too  often  failed  to  meet  their 
larger  responsibilities. 

With  Miss  Kellor,  I  hope  that  our  work 
for  preparedness  may  lead  us  all  to  a  more 
complete  acceptance  of  our  responsibilities 
as  citizens  and  members  of  the  great  hu- 
man family. 

I   agree  heartily   with   Miss   Kellor  that 
our  engineering  colleges  have  resting  upon 
them    a   grave   responsibility   in   this   con- 
nection. A.  C.  Humphreys, 
President,  Stevens  Institute  of  Technology. 

Hoboken,  N.  J. 


Sir:  I  thoroughly  enjoyed  reading  Miss 
Kellor's  article  entitled  "The  Engineer  and 
the  New  Nationalism."  It  is  certainly 
true  that  a  great  opportunity  for  human 
service  resides  in  the  profession  of  engi- 
neering, and  I  believe  that  engineers  in- 
trusted with  problems  relating  to  the  wel- 
fare of  humanity  can  be  depended  upon  to 
respond  most  heai-tily. 

New  York.  Spencer  Miller. 


Undoubtedly  the  engineers  of  the  coun- 
try should  play  a  very  large  part  in  the 
work  outlined  by  Miss  Kellor,  and  in  many 
cases  they  undoubtedly  will,  and  I  am  happy 
in  knowing  that  their  influence  is  constantly 
extending,  but  it  will  yet  require  a  large 
amount  of  educational  work  and  perhaps 
some  rather  disagreeable  medicine  to  fully 
impress  upon  the  controlling  powers  in  in- 
dustrial work  the  importance  of  giving  full 
recognition  to  the  engineering  problems  of 
their  enterprises. 

Our  labor  situation  at  this  time  is  in  a 
condition  in  many  ways  dissimilar  to  any 
of  our  past  experiences  and  the  situation 
of  the  future  is  a  problem  regarding  which 
we  can  at  the  present  time  only  surmise, 
but  undoubtedly  there  will  be  absolutely 
new  forces  and  new  conditions  to  be  con- 
sidered and  dealt  with. 

Miss  Kellor  paints  a  picture  of  the  new 
town  and  the  new  industry,  but  it  is  not  in 
that  line  alone  that  the  greatest  work  must 
be  done.  It  is  the  reorganization  and  re- 
conditioning of  the  old  industries  which 
will  bring  about  the  quickest  and  the  great- 
est results;  but  agitation  is  what  brings 
consideration  of  a  subject,  and  in  that  way 
certainly  Miss  Kellor's  article  is  of  great 
value.  Robert  W.  Hunt. 

Chicago,  111. 


Sir:  I  have  read  Miss  Frances  Kellor's 
article  with  attention,  and  certainly  it  is  a 
very  interesting  one,  and  covers  some  points 
to  which  American  industrial  life  must  give 
consideration,  as  they  will  influence  a  wide 
field  in  our  national  future. 


Coast  Erosion  and  Sea  Defense 

Speaking  before  the  Institution  of  Muni- 
cipal and  County  Engineers,  John  S.  Brodie, 
borough  engineer  of  Blackpool  (England), 
presented  a  summary  of  his  experiences  in 
coast  erosion  and  sea  defense.  About  10 
years  ago  erosion  on  the  east  coast  of  Eng- 
land resulted  in  a  demand  for  state  assist- 
ance in  the  protection  of  shores.  The  agi- 
tation culminated  in  the  appointment  of  a 
Royal  Commission  .in  1907,  and  after  four 
years  spent  in  taking  evidence  and  inspect- 
ing the  coast  lines  of  practically  the  whole 
of  Great  Britain  and  Ireland,  the  commis- 
sion finally  reported  in  1911  that,  within  a 
period  of  35  years,  while  6640  acres  of  land 
had  been  lost  to  the  United  Kingdom  by 
erosion,  on  the  other  hand  48,000  acres  had 
by  accretion  and  reclamation  been  gained. 
The  commission  made  recommendations  to 
Parliament,  but  up  to  the  present  time  no 
legislation  has  been  enacted. 

Expert  opinions  on  sea  defense  works, 
according  to  Mr.  Brodie,  are  divided  be- 
tween the  use  of  sea  walls  and  groins.  As 
usual,  the  truth  of  the  matter  is  that  neither 
is  of  universal  application,  but  that  each 
foreshore  must  be  considered  in  relation  to 
its  own  particular  circumstances  and  con- 
ditions. 

A  sea  wall  may  be  the  best  protection  for 
one  particular  foreshore,  while  groins  may 
be  the  best  for  another,  and  a  combination 
of  both  a  sea  wall  and  groins  may  be  the 
only  protection  adequate  for  still  another. 
But  apart  altogether  from  the  adequate  pro- 
tection of  the  coast  line,  it  must  be  obvious 
that  groins  are  very  unsightly  and  incon- 
venient on  a  wide  sandy  foreshore  used  for 
recreation  purposes,  and  should  be  avoided 
where  possible  on  these  grounds  alone.  It 
must  be  further  kept  in  mind  that  experi- 
ence has  amply  shown  that  there  are  no 
engineering  difficulties  in  building  a  sea 
wall  which  will  not  depend  on  groins  to 
prevent  it  from  being  undermined  by  the 
sea. 

The  financial  considerations  are  really 
the  determining  factors  in  sea  defense 
works. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Odds  and  Ends,  in  Hands  of  Master 
Mechanic,  Make  Locomotive 

By  R.  R.  RIEMENSCHNEIDER 
Canton,  Ohio 

THE  PHOTOGRAPH  shows  a  locomotive 
built  from  odds  and  ends  by  Dick  Neff, 
master  mechanic  of  the  E.  J.  Landor  Com- 
pany, and  used  for  hauling  dump  cars  of 
dirt.  The  locomotive  was  built  right  on  the 
job  to  help  dispose  of  the  excavation  for  an 
addition  now  being  constructed  to  the  new 
open-hearth  plant  of  the  United  Steel  Com- 
pany at  Canton,  Ohio.  It  is  complete,  even 
to  the  whistle,  but  the  most  interesting  part 
of  it  is  the  drive  gear.  As  may  plainly  be 
seen  in  the  photograph,  this  consists  of  a 
wire-rope  drive  tightened  on  one  side  by  a 
steamboat  ratchet  and  snatch  block  and  on 
the  other  by  a  small  idler  on  the  end  of  a 
heavy  coil  spring.  The  spliced  length  of 
cable  is  given  a  turn  around  each  of  two 
flanged  wheels,  whose  pedigree  is  not  dis- 
closed, but  which  closely  resemble  traveler 
derrick  wheels.  One  of  these  is  mounted  on 
the  extra-long  drum  shaft  and  the  other  on 
an  extra-long  axle  of  the  car.  There  are 
rumors  that  the  cable  splice  pulled  out  on 
one  occasion  and  that  the  locomotive  is  to  be 
provided  with  a  regulation  chain  drive. 
The  locomotive  handles  two  dump  cars  at  a 
time,  and  has  been  successful  in  keeping 
very  busy  the  clamshell  derrick  that  is 
handling  the  bulk  of  the  excavation. 


Accounting  for  the  Contractor: 
Transferring  Equipment 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

SINCE  the  article  of  this  series  on 
handling  equipment  accounts  appeared 
in  the  Engineering  Record  for  July  8  (page 
57),  some  inquiries  and  suggestions  have 
been  received  in  the  mail  which  will  prove 
of  general  interest,  and  may  elicit  further 
correspondence  on  the  subject. 

One  correspondent  says:  "The  firm  for 
which  I  worked  was  in  the  habit  of  allow- 
ing the  superintendent  of  the  contract  from 
which  the  plant  was  being  shipped  to  put 
a  value  on  all  plant  and  tools  except  the 
more  expensive  pieces  of  equipment,  a  price 
on  which  would  be  sent  in  from  the  main 
office.  The  result  always  was  that  the  su- 
perintendent making  the  shipment  would 
charge  as  high  a  price  as  he  thought  the 
superintendent  on  the  job  to  which  the  stuff 
was  going  would  stand  for. 

"As  this  second  superintendent  figured 
on  getting  it  back  out  of  the  next  job  to 
which  he  sent  plant,  he  would  usually  ac- 
cept a  valuation  much  in  excess  of  what  the 
first  contract  was  entitled  to.  The  result 
was  that  the  company  was  carrying  a  large 
fictitious  value  on  its  books.     A  much  bet- 


ter system  is  used  by  a  contractor  in  Pitts- 
burgh, who  does  not  allow  men  on  the  job 
to  value  anything.  They  merely  send  an 
inventory  of  what  is  being  shipped,  and 
all  the  charges  are  transferred  at  the  main 
office.  The  inventory,  of  course,  shows  the 
condition  of  the  tools,  but  there  is  not 
nearly  so  much  temptation  to  make  money 
on  paper  under  this  system.  I  thought 
possibly  you  would  have  an  improvement 
on  both  of  these  to  suggest  in  some  of 
your  articles." 

Of  course,   the  first   method   outlined   is 


"A  friend  of  mine  is  working  for  a  large 
building  contractor  who  has  solved  this  dif- 
ficulty very  neatly.  This  firm  has  a  central 
storehouse  and  repair  shop  to  which  every- 
thing, down  to  shovels,  is  sent  at  the  com- 
pletion of  each  contract.  This  storehouse 
is  run  as  if  it  were  a  contractor's  equip- 
ment company,  and  all  its  accounts  are  kept 
separate.  It  charges  the  different  contracts 
for  exactly  what  it  sends  them,  and  my 
friend  says  it  has  made  money  on  the  books 
ever  since  it  was  put  in,  allowing  only  a 
fair  valuation  for  the  equipment  and  tools 


Courleey  Courtney  Studio,  Canton,  Ohio. 
HOME  MADE,  BUT  COMPLETE  EVEN  TO  THE  WHISTLE — AND  IT   HANDLES  TWO  DUMP   CARS 


absurd,  when  no  check  is  kept  on  the  men 
who  make  the  valuations.  This  piling  up 
of  paper  profits  not  only  works  harm  in 
fooling  the  principals  of  the  concern  into 
a  notion  that  they  are  making  more  money 
than  they  really  are  (providing  the  prin- 
cipals are  as  gullible  as  the  contractor  in 
question  evidently  was),  but  it  actually 
costs  the  contractor  real  dollars  and  cents 
in  excess  taxes  on  his  personal  property, 
and  in  case  of  large  operations  may  even 
make  him  liable  for  an  excessive  income 
tax  through  failure  to  make  proper  charges 
for  depreciation  and  obsolescence  as  al- 
lowed by  the  federal  tax  commissioners. 

The  second  method  is,  I  believe,  in  accord 
with  the  best  practice  for  handling  small 
items  such  as  shovels,  picks,  crowbars, 
handdrills  and  other  small  tools. 

Another  letter  contains,  in  reference  to 
the  transfer  of  equipment  from  one  contract 
to  another,  the   following: 


it  rents  out  to  the  contracts.     Also,  every- 
thing is  kept  in  much  better  shape." 

At  first  reading  this  seems  like  an  ex- 
cellent suggestion,  and  for  a  contractor 
whose  field  of  operations  is  limited  to  a 
comparatively  small  area  it  might  work  out 
very  well;  but  its  application  to  a  big  con- 
cern operating  in  half  a  dozen  or  more  dif- 
ferent states  would  be  difficult.  Suppose 
the  Carter  Construction  Company  has  two 
steam  shovels  and  a  dragline  and  all  the 
attendant  equipment  operating  on  a  job  in 
Massachusetts,  a  section  of  railroad  con- 
struction in  New  Jersey,  and  a  contract  for 
the  erection  of  an  industrial  plant  in  Con- 
necticut. We  will  say  that  its  storehouse 
and  repair  shop  is  located  in  some  little 
town  in  New  York  where  the  freight  con- 
nections are  fairly  good.  The  big  excava- 
tion job  in  New  York  is  finished,  also  the 
railroad  contract  in  New  Jersey.  The  plant 
from  these  two  places   is   shipped  to  the 
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central  storehouse  to  be  overhauled,  and 
in  the  meantime  a  big  piece  of  work  is 
landed  in  Pennsylvania,  and  the  plant  in  the 
storehouse  is  practically  all  shipped  out 
again. 

The  equipment  could  have  been  over- 
hauled and  put  in  shape  almost  as  econom- 
ically right  on  the  original  jobs  and  kept 
there  at  a  nominal  storage  cost,  ready  for 
direct  reshipment  to  the  new  work.  In- 
stead, double  charges  have  been  incurred 
for  loading,  unloading  and  freight,  and  the 
storehouse  is  now  practically  empty  and 
useless  until,  perhaps,  the  first  of  the  Mas- 


an  ideal  site  for  a  central  storage  and  re- 
pair plant  in  New  York  State,  and  as  cer- 
tain contracts  were  finished  it  shipped  all 
the  released  plant  to  the  storehouse.  A 
long  "slack"  period  followed,  when  com- 
paratively little  work  was  done,  except  for 
one  singularly  successful  operation  in  the 
company's  home  state.  This  particular  job, 
while  it  was  a  decided  moneymaker,  was  a 
labor  proposition  pure  and  simple,  involv- 
ing the  use  of  very  little  expensive  equip- 
ment. 

The  great  bulk  of  the  plant  was  in  dead 
storage  up  in  that  little  New  York  town. 
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DETAILS   OF   CAMP   CONSTRUCTION  THAT  HAS   PROVED  SATISFACTORY   IN   COLD  CLIMATE 


sachusetts  jobs  is  finished,  when  the  equip- 
ment is  shipped  into  New  York  State  for 
repairs  and  storage.  Then  a  requisition 
comes  in  from  the  superintendent  of  one  of 
the  other  jobs  in  Massachusetts  for  an  ad- 
ditional concrete  mixer,  and  it  is  shipped 
back  from  New  York.  It  may  have  traveled 
back  and  forth  200  or  300  miles,  when  a 
direct  shipment  would  have  involved  a 
freight  haul  of  50  miles  or  less ;  and  so  the 
illustration  might  be  amplified  ad  infinitum. 

Central  Storehouse  and  State  Taxes 

The  writer  knows  one  case  of  a  contract- 
ing corporation  in — well,  let  us  say  New 
Jersey.  It  had  been  operating  in  several 
states,  and  finally  picked  out  what  seemed 


Not  a  tap  of  work  was  done  in  the  state 
of  New  York  for  over  a  year,  but  the  com- 
pany was  able  to  declare  a  large  dividend 
from  its  "New  Jersey"  operations.  It  had 
not  surrendered  its  franchise  or  license  to 
operate  in  New  York  because  it  wished  to 
be  in  position  to  resume  work  in  that  state 
should  opportunity  offer.  It  made  its  regu- 
lar annual  report  to  the  New  York  State 
Tax  Bureau,  and  presently  received  a  tax 
bill  for  the  regular  millage  on  the  dividends 
paid  on  nearly  60  per  cent  of  its  total 
capitalization,  just  because  it  had  reported 
nearly  60  per  cent  of  its  assets  as  being 
located  within  that  state.  Those  assets  had 
been  earning  nothing— had  been,  indeed,  a 
source  of  some  expense;  but  the  New  York 


law  is  fairly  clear  on  the  subject.  The  tax 
is  based  on  a  portion  of  the  total  dividends 
in  the  ratio  that  the  capital  employed  within 
the  state  bears  to  the  total  capitalization, 
and  it  is  assumed  that  the  ratio  of  assets 
within  the  state  to  the  total  assets  de- 
termines the  ratio  of  capital  employed 
within  the  state  to  the  total  capitalization. 
The  contracting  corporation  advanced  the 
argument  that  the  assets  in  dead  storage 
within  the  state  were  not  "capital  employed 
within  the  state,"  within  the  meaning  of 
the  law,  but  was  overruled  by  the  state 
tax  department.  A  concession  was  ob- 
tained, however,  because  of  the  fact  that 
in  reporting  assets  within  the  state  cer- 
tain valid  depreciation  charges  had  been 
overlooked. 

[The  series  of  brief  articles  on  modern 
accounting  methods  for  contractors  by  Mr. 
Lathrop,  of  which  this  is  the  last,  will  be 
followed  by  another  series  taking  up  the 
subject  of  accounting  in  the  field  office — 
one  which  has  been  treated  in  the  first 
articles  only  from  the  business  point  of  view 
of  the  main  office.  The  first  article  of  the 
second  series  will  appear  in  an  early  issue. 
— Editor.] 


Comfortable  Houses  Hold  Men  at 
Construction  Camp 

A  CONSTRUCTION  camp  built  to  fur- 
nish thoroughly  comfortable  living 
quarters  in  a  "below-zero"  climate  has  been 
provided  by  the  Jarrett-Chambers  Company 
for  the  force  that  is  building  the  Lifton 
pumping  station  at  Bear  Lake,  Idaho,  de- 
scribed on  page  —  of  this  issue.  There  are 
two  houses  with  separate  rooms,  shower 
baths  and  longing  rooms  for  the  foremen 
and  office  force,  lounging  rooms  in  the  four 
large,  light  bunkhouses,  a  central  wash- 
house  with  showers  and  laundry  tubs,  two 
icehouses,  a  hospital  and  an  incinerator. 

Hot  water  is  provided  for  the  entire  camp 
by  a  boiler  located  near  the  main  tank  at 
one  end  of  the  washhouse.  All  the  build- 
ings have  double  walls  and  floors,  and  are 
easily  warmed  by  large  coal  heaters.  A 
feature  of  the  camp  is  the  latrines,  which 
are  built  on  skids  over  concrete  pits.  Every 
week  in  cold  weather  the  shelters  are  slid 
back  out  of  the  way  and  crude  oil  is  poured 
in  the  pits,  set  on  fire  and  the  contents 
burned  out. 

Between  200  and  300  tons  of  ice  were 
cut  during  cold  weather  and  stored  in  the 
two  icehouses  for  the  summer,  as  otherwise 
it  would  be  almost  impossible  to  have  ice 
in  the  camp.  Ice  was  supplied,  not  only  to 
the  camp  and  cold-storage  house,  but  also  to 
the  dredge  boats  at  work  on  the  canal.  The 
large  mess  hall,  with  a  kitchen  and  a  small 
commissariat  at  one  end,  seats  300  men. 
The  headquarters  house  is  provided  with 
special  rooms  to  accommodate  visitors. 


Well  Water  for  City  Properties 

The  finance  committee  of  the  San  Fran- 
cisco board  of  supervisors  proposes  to  sink 
wells  on  municipally  owned  land  with  a 
view  to  reducing  the  city's  water  bills.  The 
public  parks  and  large  isolated  public  build- 
ings, such  as  the  city  hospital,  would  be 
supplied  from  this  source.  The  city's 
water  bill  in  1915  amounted  to  $210,000,  it 
is  reported,  and  during  the  coming  year  it 
is  believed  that  additional  expense  will  be 
incurred  owing  to  the  care  necessary  for 
the  grounds  at  the  civic  center. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Heavy  Floods  Sweep  Over 
Carolinas  and  Virginia 

Damage  Estimated  at  $12,000,000  Due  to  Worst 

Flood  in  History  of  North  Carolina — 

Bridges  Swept  Away 

Floods  July  16  sweeping  over  North  and 
South  Carolina  and  Virginia  are  said  to  have 
caused  twenty-eight  deaths  and  damage  esti- 
mated at  $12,000,000.  Twenty-five  industrial 
plants  have  been  closed  at  Asheville,  N.  C, 
and  about  1200  men  thrown  out  of  employ- 
ment. Railroads  have  suffered  heavily  and  it 
is  impossible  to  maintain  regular  train  service. 

The  French  Broad  River  flooded  the  streets 
of  Asheville  and  6  ft.  of  water  was  in  the 
Southern  Railway  station  at  that  point.  Two 
dams  at  Hendersonville  collapsed,  but  that  at 
Lake  Taxaway  withstood  the  high  water.  The 
Southern  Railway  bridge  over  the  Catawba 
River  near  Belmont,  N.  C,  has  been  washed 
away,  as  has  the  Seaboard  Air  Line  bridge 
over  the  same  river  at  Mount  Holly.  The 
Dravo  Power  Company's  darn,  is  said  to  have 
failed  July  16. 

Bridges  Carried  Away 

Five  highway  bridges,  three  in  Mecklenburg 
County,  one  near  Mooresville  and  another 
near  Statesville,  were  reported  washed  away. 
Four  Norfolk  &  Western  Railway  bridges  on 
the  Galax  branch  have  been  reported  destroyed, 
as  has  one  belonging  to  the  Virginia  &  South- 
western Railway  in  Tennessee.  Reports  of  the 
failure  of  the  Appalachian  Power  Company's 
dams  on  the  New  River  are  untrue. 

At  Columbia,  S.  C,  the  Congaree  River  rose 
32  ft.  above  its  normal  height.  Water  rose  to 
a  height  of  2  ft.  on  the  walls  of  the  power- 
house of  the  Columbia  Railway,  Gas  &  Elec- 
tric Company.  Bags  of  sand  were  used  to 
help  repel  the  water  and  heavy  12-in.  timbers 
braced  the  walls  on  the  inside  against  the 
unusual  water  pressure.  The  plant  of  the 
Columbia  Cotton  Mills  is  almost  submerged. 


Dayton  Engineers  Will  Erect  New 
Society  Building 

In  order  to  put  the  engineering  side  of  life 
before  the  community  two  prominent  engineers 
of  that  city  are  making  possible  the  erection 
of  a  new  home  for  the  Engineers'  Club  of  Day- 
ton, Ohio.  E.  A.  Deeds,  president  of  the  Day- 
ton Engineering  Laboratories  Company,  and 
C.  F.  Kettering,  vice-president  of  the  Dayton 
Engineering  Laboratories  Company,  are  the 
men.  The  structure  will  be  erected  at  the 
corner  of  Jefferson  Street  and  Monument  Ave- 
nue on  a  99  X  198-ft.  plot,  already  purchased. 

Plans  have  not  yet  been  prepared  by  Schenck 
&  Williams,  the  architects.  It  is  stated,  how- 
ever, that  the  new  building  will  contain  a  lec- 
ture hall  with  a  seating  capacity  of  500.  A 
complete  technical  library  will  also  be  avail- 
able. 


Approves  Conference  Report  on 
River  and  Harbor  Bill 

By  a  vote  of  187  to  132  the  U.  S.  House  of 
Representatives  last  week  approved  the  con- 
ference report  on  the  river  and  harbor  bill. 
The  action  kills  the  La  Follette-Clark  amend- 
ment which  would  have  prevented  the  Sanitary 
District  of  Chicago  from  taking  sufficient 
water  from  Lake  Michigan  to  handle  the  dis- 
posal of  the  city's  sewage.  The  amendment 
would  also  have  prevented  the  state  of  Illinois 
from  building  a  deep  waterway  connecting  the 
Great  Lakes  with  the  Mississippi  River. 


Begin  Raising  Salmon  Bay  to 
Level  of  Lake  Union,  Seattle 

The  mammoth  gates  of  the  Lake  Washing- 
ton canal  locks  at  Seattle,  Wash.,  dividing  the 
salt  waters  of  Shilshole  Bay  from  the  fresh 
waters  of  Salmon  Bay,  were  closed  at  8  a.  m., 
July  12,  and  the  work  of  filling  Salmon  Bay 
above  the  locks  to  the  level  of  Lake  Union  was 
begun.  The  first  link  in  the  $5,000,000  project 
that  will  permit  ships  to  pass  into  Lake  Union 
will  be  completed,  it  is  estimated  by  Lieut.- 
Col.  J.  B.  Cavanaugh,  about  Aug.  1.  The 
waters  of  Salmon  Bay  will  be  elevated  30  ft. 
above  their  present  level  at  low  tide.     By  the 


Adopt  Minute  Commemorative  of 
Dr.  Elmer  Lawrence  Corthell 

Philadelphia  Civil  Engineers  Pay  Homage  to 

Late  President  of  American  Society  of 

Civil  Engineers 

The  Philadelphia  Association  of  Members 
of  the  American  Society  of  Civil  Engineers 
recently  adopted  a  minute  commemorative  of 
Dr.  Corthell,  the  late  president  of  the  Amer- 
ican Society  of  Civil  Engineers.  A  part  of 
the  appreciation  reads  as  follows: 

"Among  the  many  who  heard  his  stirring 
words  when  ushered  to  the  chair  upon  his  elec- 


Philadelphia  to  Have  New  Municipal  Auditorium 


THE  CONSTRUCTION  of  the  Municipal 
Auditorium  for  wliich  tlie  people  of  Phil- 
adelphia voted  $1,500,000  has  been  delayed 
by  court  proceedings  since  1911.  The  diffi- 
culties have  now  been  eliminated  and  the 
site  selected  on  the  Parkway  between  Twen- 
ty-first, Twenty-second,  Hamilton  and  Cal- 
lowhill  streets.  According  to  John  T. 
Windrim,  the  architect,  the  structure  will  be 
348  X  362  ft.,  with  an  auditorium  225  ft. 
square,  capable  of  seating  15,000  people. 
Halls   and   committee   rooms   are   to   be   pro- 


vided on  the  upper  floors.  When  used  for 
exhibition  purposes  91,000  sq.  ft.  of  floor 
space  will  be  available.  A  iMrtico  on  the 
Parkway  will  support  a  pediment,  to  the 
apex  of  which  from  the  pavement  is  106  ft. 
The  tympanum  of  this  pediment  is  to  be 
ornamented  by  an  allegorical  group  of  sculp- 
ture in  high  relief,  illustrating  the  history 
of  Philadelphia.  A  railroad  siding  to  the 
north  facilitates  the  shipment  of  exhibits. 
The  Parkway  will  also  be  completed  with 
funds  recently  provided. 


date  mentioned  the  canal  will  be  ready  to  re- 
ceive ships  of  13-ft.  draft,  but  it  will  be  at 
least  two  weeks  later  that  vessels  of  larger 
size  will  be  allowed  to  enter.  The  canal  be- 
tween Lake  Washingrton  and  Lake  Union  will 
not  be  opened  this  year,  but  Lake  Washington 
will  be  lowered  8  ft.  to  the  level  of  Lake 
Union.  The  latter  body  of  water  is  large 
enough  to  accommodate  an  enormous  fleet. 

The  work  of  constructing  the  canal  was  be- 
g:un  Nov..  10,  1911.  To  date  Congress  has 
appropriated  $2,275,000,  while  the  State  of 
Washington  and  King  County  have  jointly 
added  $1,000,000  toward  defraying  the  cost. 
This  work  was  described  in  the  Engineering 
Record  for  July  31,  1915,  page  141. 

Engineers'  Society  Submits  Report 
on  Pittsburgh  Subway 

A  report  on  the  proposed  Pittsburgh  sub- 
way signed  by  seven  prominent  members  of 
the  Engineers'  Society  of  Western  Pennsyl- 
vania has  been  presented  to  the  city  council. 
It  recommends  the  expenditure  of  $60,000  for 
location  and  cost  surveys  and  for  determining 
the  necessity  for  a  subway  loop.  There  will 
probably  be  no  further  subway  conferences 
until  fall. 


tion  to  the  presidency  of  the  American  Society 
of  Civil  Engineers,  none  could  have  failed  to 
catch  something  of  the  lofty  spirit  of  the  man. 
His  fervent  appeal  to  American  engineers  to 
play  well  their  part  in  the  ultimate  restoration 
of  good  feeling  between  members  of  their  pro- 
fession in  countries  now  rent  asunder  through 
deadly  conflict  made  a  profound  impression 
upon  the  assemblage.  ...  In  his  informal 
address  on  this  occasion,  his  fertile  brain 
outlined  many  opportunities  that  lay  open  to 
the  American  Society  of  Civil  Engineers  for 
broader  usefulness  to  the  community  and  na- 
tion, and  increased  service  to  its  members.  In 
this  he  placed  characteristic  emphasis  on  the 
vital  importance  of  solidarity  in  the  profession 
in  all  relations  in  which  the  interests  of  engi- 
neers, as  such,  as  members  of  society,  were 
essentially  identical.  It  was  plain  in  his  every 
word  that  he  looked  upon  the  high  office  for 
which  he  had  been  chosen  not  as  an  honor  to 
be  accepted  in  light  spirit,  but  as  an  oppor- 
tunity to  give  effect  to  some  of  the  ideals  for 
which  he  himself  had  labored  so  long  and  to 
such  good  purpose. 

"We  feel  that  in  the  death  of  Dr.  Corthell  the 
American  Society  of  Civil  Engineers  has  suf- 
fered a  grievous  and  well-nigh  irreparable 
loss." 
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Denies  Report  That  Power  Export 
License  Will  Be  Revoked 

Reports  that  it  must  sell  almost  all  the 
power  generated  at  the  Niagara  Falls  (On- 
tario) plant  to  the  Ontario  Hydroelectric 
Commission  or  risk  the  loss  of  its  license  to 
export  power  to  the  United  States  have  been 
denied  by  L.  F.  Lovelace,  secretary  of  the 
Niagara  Falls  (N.  Y.)  Power  Company.  The 
Ontario  government  has  requested  50,000  hp. 
to  be  delivered  by  next  December.  The 
Canadian  Niagara  Power  Company  has  offered 


Build  Two  Miles  of  Road  in 
Forty-Eight  Hours 

By  working  continuously  for  forty-eight 
hours,  the  forces  of  the  Pennsylvania  High- 
way Department  recently  constructed  2  miles 
of  road  in  Camp  Brumbaugh,  where  the  Penn- 
sylvania National  Guard  was  mobilized.  The 
work  was  begun  on  the  morning  of  June  30; 
it  was  completed  by  the  following  Sunday 
morning.  Four  road  rollers,  three  traction 
engines  and  three  road  machines  were  put  to 
work.      Boulders    were    removed    by    blasting 
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Fire  Destroys  Bridge  Across 
Rillito  River 

THE  STEEL  BRIDGE  across  the  Rillito 
River,  4  miles  north  of  Tucson,  .^j-iz.,  was 
destroyed  by  Are  late  last  month.  The 
plank  floor  took  fire  from  some  unknown 
cause  and  the  flames  spread  rapidly  to  the 
wood  railings  and  trestle  approach.  The  Are 
followed  a  dry  period  of  several  months. 
The  effect  of  the  heat  is  shown  in  the  pic- 
tures. The  structure  consists  of  flve  steel 
spans,  each  60  ft.  long,  with  a  75-ft.  trestle 
approach  at  each  end.  The  south  span,  as 
illustrated,  collapsed,  breaking  the  concrete 
pier  Just  above  the  stream  bed.  A  road  has 
been  built  over  the  dry  river  bed  to  handle 
traffic  until  the  bridge  is  rebuilt. 

This  information  and  the  pictures  were 
supplied  by  A.  L.  Enger,  assistant  engineer 
in  the  Agricultural  Experiment  Station  of  the 
University  of  Arizona,  Tucson. 


32,000  hp. — ^the  amount  available  over  the 
75,000  hp.  now  exported  to  Buffalo.  New 
generators  are  being  installed  and  the  Cana- 
dian company  expects  to  meet  the  commission's 
requirements  by  the  time  specified. 


To  Investigate  Changes  in  Laws  Affect- 
ing Railroad  Regulation 

The  U.  S.  House  of  Representatives  has 
adopted  the  Newlands  joint  resolution  already 
passed  by  the  Senate.  The  action  assures  a 
thorough  investigation  of  needed  changes  in 
laws  affecting  the  regulation  of  railroads.  The 
Senate  Committee  on  Interstate  Commerce  and 
the  House  Committee  on  Interstate  and  For- 
eign Commerce  are  required  to  make  the  in- 
vestigation through  a  joint  sub-committee. 
The  necessary  powers  for  obtaining  evidence 
have  been  granted.  The  committee  is  to  re- 
port to  Congress  as  soon  as  possible. 


Approves  Georgia  Highway 

Commission  Bill 

The  public  highways  committee  of  the 
Georgia  House  of  Representatives  has  ap- 
proved a  bill  creating  a  state  highway  com- 
mission. Five  commissioners  will  be  paid  $10 
for  each  day  of  actual  service  and  not  more 
than  $400  a  year  apiece.  A  chief  engineer  will 
also  be  employed  at  a  salary  not  to  exceed 
$400  a  month.  The  bill  is  a  substitute  for  one 
drafted  by  the  highway-commission  committee 
of  the  Georgia  Chamber  of  Commerce. 


when  necessary.  The  grading,  crowning  and 
draining  followed  rapidly,  and  in  practically 
forty-eight  hours  more  than  2  miles  of  20-ft. 
road  had  been  built.  Light  emulsifying  oil 
was  applied  and  sprinklers  employed  to  keep 
the  dust  down. 

The  highway  department  intends  to  recom- 
mend an  appropriation  for  durable  highways 
in  the  camp. 

$70,000,000  to  Enlarge  Steel  Plants 

Eugene  Grace,  president  of  the  Bethlehem 
Steel  Company,  has  announced  further  im- 
provements at  three  of  the  company's  plants. 
The  expenditure  of  $70,000,000  will  be  divided 
as  follows:  $30,000,000  at  South  Bethlehem, 
$30,000,000  at  Sparrows  Point  and  $10,000,000 
at  Steelton.  Mr.  Grace's  announcement  was 
made  a  few  days  after  that  of  Charles  M. 
Schwab,  noted  in  last  week's  issue. 

Report  $35,000,000  Building  Bill 

The  committee  on  public  buildings  and 
grounds,  July  17  reported  a  bill  to  the  U.  S. 
House  of  Representatives  appropriating  $35,- 
000,000  for  new  federal  buildings.  The  meas- 
ure also  creates  a  Bureau  of  Public  Buildings 
to  take  the  place  of  the  office  of  supervising 
architect  of  the  treasury.  The  bureau  will,  if 
the  measure  is  passed,  have  complete  jurisdic- 
tion over  the  plans  and  construction  of  public 
buildings.  It  is  not  expected  that  the  bill  will 
be  voted  on  until  the  next  session,  probably  in 
December. 


Street  Cleaning  Department  of  New 
York  Increases  Efficiency 

There  was  especial  timeliness  in  the  pres- 
entation of  the  annual  report  of  the  Depart- 
ment of  Street  Cleaning  of  New  York  City 
just  made  to  the  Mayor  by  Commissioner  J.  T. 
Fetherston.  Because  of  the  importance  of 
co-operation  on  the  part  of  the  department  in 
combating  the  present  epidemic  of  infantile 
paralysis  more  than  ordinary  interest  attaches 
to  a  recital  of  the  changes  and  improvements 
in  department  methods  that  have  added  to  the 
effectiveness   of  its   co-operation. 

The  report  shows  that  co-operation  between 
the  citizens  and  the  department  has  been  ef- 
fected and  the  number  of  complaints  thereby 
reduced.  The  amount  of  work  done  was  in- 
creased at  a  cost  only  slightly  more  than  the 
lowest  record  of  recent  years.  The  area 
flushed  daily  was  increased  30  per  cent.  A 
part  of  the  report  is  devoted  to  the  "model 
district,"  which  was  equipped  with  auto  trac- 
tors, trailers  and  locomotive  cranes  at  a  cost 
of  $112,122. 

Despite  the  increased  work  handled,  the 
numerical  strength  of  the  department  and  its 
cost  of  maintenance  for  1914  and  1915  were 
about  equal. 


Organize  Company  to  Study 
Terminal  Improvements 

The  American  International  Terminal  Com- 
pany has  been  incorporated  by  the  National 
City  Company,  the  American  International 
Corporation  interests  and  Stone  &  Webster. 
The  object  of  the  new  company  is  to  study 
problems  relating  to  railway,  steamship,  ware- 
house, and  industrial  terminals  for  the  pur- 
pose of  providing  better  facilities  for  the  ex- 
tension of  the  export  trade  of  the  United 
States. 

According  to  W.  S.  Kies,  vice-president,  an 
attempt  would  be  made  to  consider  all  of  the 
many  propositions  for  terminal  improvements 
that  have  come  up  in  all  parts  of  the  world, 
with  the  idea  of  determining  upon  the  plan 
which  will  give  the  greatest  efficiency  at  the 
lowest  cost. 

W.  H.  Lyford,  who  was  long  connected  with 
a  railway  terminating  in  Chicago,  has  been  re- 
tained as  consulting  expert. 

$2,000,000  for  Roads  and  Bridges 
in  Porto  Rico 

The  Legislature  of  Porto  Rico  at  its  last 
regular  session  authorized  a  bond  issue  of 
$2,000,000  for  the  construction  of  roads  and 
bridges.  The  joint  committee  of  both  houses 
of  the  Legislature  to  determine  the  order  of 
execution  of  the  work  has  not  yet  been  ap- 
pointed. The  committee  will  be  known  as  the 
Economy  Commission. 

It  is  estimated  that  roads  to  be  built  in 
Porto  Rico  will  involve  an  expenditure  of 
about  $3,000,000.  While  the  appropriation  is 
for  only  $2,000,000,  roads  and  bridge  construc- 
tion included  in  the  recently  approved  act 
will  necessitate  nearly  $4,000,000. 


Dam  Bill  Passed  by  House 

The  general  dam  bill  regulating  water- 
power  development  in  navigable  streams  was 
passed  by  the  U.  S.  House  of  Representatives 
July  14.  The  measure  provides  for  a  system 
of  leases  under  government  regulation.  It  is 
designed  to  induce  private  investment  in 
water-power  development. 


Bridge  Named  for  Major-(Jeneral  Meigs 

The  new  structure  spanning  Rock  Creek  in 
line  with  Pennsylvania  Avenue,  Washington, 
D.  C,  will  be  known  as  Meigs  bridge.  It  has 
been  so  named  in  honor  of  the  late  Ma j. -Gen. 
Montgomery  C.  Meigs,  who  supervised  the 
construction  of  the  Washington  aqueduct. 
General  Meigs  designed  the  old  bridge  which 
the  new  structure  replaces.  He  also  built  the 
immense  Cabin  John  masonry  arch. 
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Wreck  Panama-Pacific  Exposition 

TiHE  WORK  OP  WRECKING  the  Panama- 
■^  Pacific  Exposition  buildings  has  been 
done  largely  by  using  dynamite.  The  pic- 
ture shows  the  dynamiting  of  the  dome  of 
one  of  the  large  structures. 
I _^ 

Illinois  Municipalities  to  Cease 

Polluting  Fox  River 

Further  resistance  of  Elgin,  Aurora  and 
other  Fox  River  cities  to  the  enforcement  of 
the  order  of  the  Illinois  Rivers  and  Lakes 
Commission  to  cease  polluting  the  Fox  River 
by  sewage  is  at  an  end.  The  case  entered  June 
19,  1914,  was  dismissed  from  the  Sangamon 
County  circuit  court  June  26  by  voluntary 
agreement.  This  means  that  primary  sedi- 
mentation tanks  or  sewage  treatment  of  some 
kind  must  be  put  in  service  by  Jan.  31,  1917. 


Pipe  Break  Leaves  Bayonne,  N.  J., 
Without  Water 

The  breaking  of  a  joint  in  a  20-in.  cast-iron 
pipe  two  weeks  ago  to-day  in  the  Newark 
meadows,  noted  in  last  week's  issue,  left  Bay- 
onne without  a  supply  of  water  for  5%  days. 
C.  T.  Kavanaugh,  Bayonne  representative  of 
the  New  York  &  New  Jersey  Water  Company, 
owner  of  the  pipe,  estimates  the  loss  of  water 
as  25,000,000  gal.  per  day. 

The  break  occurred  where  the  pipe  crosses 
the  tracks  of  the  Delaware,  Lackawanna  & 
Western  Railroad  near  Kearney,  N.  J.  The 
main  is  carried  through  a  duct  under  a  4-ft. 
fill.  It  is  said  that  the  break  was  due  to  vibra- 
tion caused  by  the  railroad  trains. 


Future  Docks  in  Chicago  to  Be 
of  Masonry  Construction 

Docks  built  in  Chicago  after  July  15,  1926, 
must  be  of  masonry,  which,  of  course,  means 
concrete.  The  ordinance  contains  no  specifica- 
tion for  concrete  docks,  but  the  department  of 
public  works  will  draw  up  general  plans  to 
which  all  docks  must  conform.  The  commis- 
sioner of  public  works  may  refuse  permits  to 
repair  present  wooden  docks  and  require  their 
replacement  where  needed. 


To  Test  Turner  Flat-Slab  Concrete 
System  at  Seattle 

The  Port  of  Seattle  Commission,  C.  E. 
Remsberg,  secretary,  has  instructed  Chief  En- 
gineer J.  R.  West  and  Attorney  C.  J.  France 
to  arrange  for  a  thorough  loading  test  of  the 
Bell  Street  warehouse.  The  first  test  made 
nearly  a  year  and  a  half  ago  resulted  in  con- 
siderable controversy.  The  warehouse  was 
built  on  the  Turner  flat-slab  system  of  con- 
crete construction.  The  designers  maintain 
that  when  the  first  test  was  made  the  concrete 
was  "green,"  and  hold  that  the  building  will 
come  up  to  all  requirements  now  that  the  con- 
crete has  aged. 


What  Engineers  and 
Contractors  Are  Doing 


Willis  White d,  engineer  of  bridges 
for  the  highway  department  of  Pennsylvania, 
has  received  the  honorary  degree  of  Doctor  of 
of  Engineering  from  the  state  University  of 
Iowa.  He  was  graduated  from  that  institution 
in  1879. 

Henry  W.  Durham,  engineer  of  Ber- 
gen County,  N.  J.,  with  consulting  offices  in 
New  York  City,  has  been  granted  a  month's 
furlough  and  returned  to  New  York  from  the 
Mexican  border.  Mr.  Durham  is  a  corporal  in 
the  Seventh  Regiment.  His  was  the  first  leave 
of  absence  granted  since  the  troops  were  mobil- 
ized. 

C.  Frank  Allen,  a  member  of  the  faculty 
of  Massachusetts  Institute  of  Technology  for 
the  past  thirty  years,  resigned  as  professor  of 
railroad  engineering  July  10.  Professor  Allen 
was  graduated  from  the  Institute  in  1872.  For 
the  next  six  years  he  was  engaged  in  work 
connected  with  the  water  and  sewerage  sys- 
tems of  several  cities  including  Boston  and 
Newton,  Mass.,  and  Providence,  R.  I.  He  went 
west  in  1878  to  enter  the  service  of  the  Atchi- 
son, Topeka  &  Santa  Fe  Railway.  With  the 
exception  of  a  year  spent  as  chief  engineer  of 
the  Las  Vegas,  N.  M.,  he  was  assistant  engi- 
neer for  the  Santa  Fe  until  1885.  In  that  year 
his  study  of  law  had  been  sufficient  for  him  to 
be  admitted  to  the  bar  in  New  Mexico.     He 


Professor  of  Railroad  Engineering  of 
Massachusetts  Institute  Resigns 
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was  later  (in  1901)  admitted  to  the  Massa- 
chusetts bar.  Professor  Alien  was  made  as- 
sistant professor  of  railroad  engineering  at 
Massachusetts  Institute  of  Technology,  in 
1887.  He  became  associate  professor  two 
years  later  and  his  appointment  as  professor 
of  railroad  engineering  followed.  Among  his 
technical  books  are:  "Railway  Curves  and 
Embankments,"  "Tables  for  Earth  Computa- 
tions" and  "Field  and  Office  Tables." 

The  John  T.  Walbridge  Engi- 
neering Company  has  removed  its 
Chicago  office  to  the  Tower  Building. 

Arthur  E.  Owen  has  been  promoted 
from  principal  assistant  engineer  of  the  Cen- 
tral of  New  Jersey  Railroad  to  succeed  the 
late  Joseph  O.  Osgood  as  chief  engineer.  Mr. 
Owen  was  educated  at  Rutgers  Scientific 
School  and  joined  the  staff  of  the  engineer  of 
Essex    County,    New   Jersey,    in    1896.      Two 


years  later  he  was  made  draftsman  for  the 
Central  of  New  Jersey.  He  was  successively 
transitman,  assistant  engineer  and  assistant 
to  chief  engineer  for  that  road. 

Rudolph  P.  Miller  has  been  made 
chairman  of  the  new  Board  of  Standards  and 
Appeals  of  New  York  City.  Mr.  Miller  has 
for  the  past  two  years  directed  the  revision 
of  practically  the  entire  building  code  of  that 
city  with  the  exception  of  sections  relating  to 
theaters.  That  section  was  recently  taken  up 
by  the  committee  on  buildings.  He  was  made 
superintendent  of  buildings  in  1910.  Previous 
to  that  he  had  a  large  consulting  practice  in 
New  York. 

Howard  C.  Baird,  of  the  firm  of 
Boiler,  Hodge  &  Baird,  consulting  engineers, 
New  York  City,  was  recently  appointed  a 
member  of  the  Board  of  Standards  and  Ap- 
peals of  that  city.  Previous  to  becoming  a 
member  of  the  firm  Mr.  Baird  was  for  a  num- 
ber of  years  principal  assistant  engineer  for 
Boiler  &  Hodge. 

Clifton,  Applegate  &  Toole, 
contractors,  of  Spokane,  have  opened  offices  in 
the  First  National  Bank  Building,  Missoula, 
Mont.  The  company  recently  secured  the  con- 
tract for  constructing  22  miles  of  the  exten- 
sion of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  up  the  Blackfoot  River,  near  Missoula. 

Major-Gen.  George  W.  Goeth- 
ALS',  Corps  of  Engineers,  U.  S.  A.,  resigna- 
tion as  governor  of  the  Panama  Canal  was 
accepted  by  President  Wilson  July  12.  The 
date  on  which  General  Goethals  will  resign  has 
not  yet  been  announced.  He  was  made  a  mem- 
ber of  the  Isthmian  Canal  Commission  in 
March,  1907,  and  governor  of  the  Canal  Zone 
in  1914. 

Harry  J.  Corcoran,  who  was  grad- 
uated from  the  State  University  of  Iowa  last 
month,  is  now  employed  as  inspector  of  rivers 
and  harbors  at  Grand  Rapids,  Mich. 

Lewis  F.  Moody  has  resighed  as  pro- 
fessor of  hydraulic  engineering  at  Rensse- 
laer Polytechnic  Institute.  He  has  been  a 
member  of  the  faculty  of  that  institution  for 
the  past  eight  years,  first  as  professor  of  me- 
chanical engineering  and  then  as  head  of  the 
hydraulic  engineering  department.  Professor 
Moody  will  devote  his  time  to  the  I.  P.  Morris 
Company  as  consulting  engineer. 

P.  H.  Nash,  formerly  division  engineer 
for  the  J.  B.  McCrary  Company  on  the  Lake 
County  (Florida)  highway  construction,  has 
been  transferred  to  Shelby,  N.  C.  From  that 
point  he  will  direct  the  construction  of  as- 
phaltic  concrete  pavements  as  supervising  en- 
gineer. 

R.  B.  MuRDOCK  was  recently  made  as- 
sistant engineer  in  the  Oregon  State  Highway 
Department.  He  will  have  charge  of  surveys 
to  be  made  for  highway  work  in  Coos  County, 
for  which  $362,000  was  recently  voted.  Mr. 
Murdock  was  previously  roadmaster  of  Coos 
County. 

F.  H.  Cramer,  formerly  designer  in  the 
bridge  department  of  the  Chicago,  Burlington 
&  Quincy  Railroad,  succeeds  A.  Engh  as  office 
engineer  of  that  department. 

W.  J.  Collier,  of  Harrisburg,  Pa.,  has 
been  made  engineer  at  the  Steelton  plant  of 
the  Penn  Mary  Steel  Company. 

G.  A.  Haggander,  formerly  assistant 
bridge  engineer  of  the  Chicago,  Burlington  & 
Quincy,  lines  east  of  the  Missouri  River,  with 
office  at  Chicago,  has  been  made  bridge  engi- 
neer of  the  whole  system,  succeeding  C.  H. 
Cartlidge,  deceased. 

A.  Engh  will  succeed  G.  A.  Haggander  as 
assistant  bridge  engineer  of  the  Chicago,  Bur- 
lington &  Quincy,  lines  east  of  the  Missouri 
River.  Mr.  Engh  was  first  employed  on  en- 
gineering work  in  1904  by  Ralph  Modjeski,  at 
Chicago.  He  went  to  the  American  Bridge 
Company  early  in  the  following  year  and  in 
August,  1905,  joined  the  bridge  department  of 


124 


ENGINEERING    RECORD 


Vol.  74,  No.  4 


the  Chicago,  Burlington  &  Quincy  Railroad. 
He  was  made  ofRce  engineer  I'ci:  the  Paducah 
&  Illinois  Railroad  in  1914,  reporting  to  C.  H. 
Cartlidge,  who  was  then  chief  engineer.  He 
was  appointed  to  a  similar  position  with  the 
Burlington  early  in   1915. 

Reinhard  Heeren,  civil  engineer  in 
the  bridge  and  construction  department  of  the 
Perm  Mary  Steel  Company's  Steelton  plant, 
has  become  associated  with  the  engineering 
and  sales  department  of  the  Bethlehem  Steel 
Company. 

Richard  M.  Kreutz,  civil  engineer  in 
the  bridgre  and  construction  department  Penn 
Mary  Steel  Company  plant  at  Steelton,  has 
become  associated  with  the  Bethlehem  Steel 
Company's  engineering  foroe  at  Bethlehem, 
Pa. 

F.  A.  Irvine  was  recently  made  city 
engineer  of  Jamestown,  N.  Y.,  and  not  of 
Titusville,  Pa.,  as  stated  in  the  July  1  issue. 

R.  C.  B  R I G  G  S,  who  resigned  from  the 
U.  S.  Coast  and  Geodetic  Survey  in  February 
of  this  year,  has  completed  his  studies  at 
Stanford  University.  He  is  again  with  the 
Survey  at  Wrangell,  Alaska. 

F.  W.  Carter  will,  Sept.  1,  dissolve  the 
Carter  Contracting  &  Hauling  Company, 
Seattle,  Wash.  He  will  continue  in  the  con- 
tracting business  as  successor  to  the  corpora- 
tion. 

Thomas  G.  Bush,  formerly  assistant 
highway  commissioner  of  the  State  of  Wash- 
ington, has  organized  Thomas  G.  Bush  &  Com- 
pany, Spokane,  Wash.,  contractors.  Before 
his  appointment  to  the  highway  commission 
in  1915  Mr.  Bush  was  manager  of  F.  T.  Crowe 
&  Company,  Spokane,  a  firm  engaged  in  sell- 
ing cement  and  contractors'  equipment. 

Edward  I.  Clawiter  has  resigned  as 
engineer  in  charge  of  the  Southern  division  of 
Miller  &  Lux  to  become  engineer  for  the  San 
Francisco  Bridge  Company.  For  two  years 
following  his  graduation  from  the  Van  Der 
Naillen  School  of  England  in  1903  he  was 
assistant  city  engineer  of  Manila,  P.  I.  In 
1905  he  was  made  chief  engineer  for  the  At- 
lantic, Gulf  &  Pacific  Company,  engineers  and 
contractors,  at  Manila,  having  charge  of  har- 
bor improvements.  He  was  made  engineer  and 
assistant  superintendent  of  the  Atlantic,  Gulf 
&  Pacific  Company  of  New  York  four  years 
later.  After  a  year  in  New  York  he  went  to 
the  J.  G.  White  Company,  Limited,  as  assist- 
ant engineer  at  Buenos  Aires,  Argentina.  He 
returned  to  the  United  States  in  1911  as  a  • 
member  of  the  Hampson-Fielding  Engineering 
Company,  Denver,  Col.  His  appointment  with 
Miller  &  Lux  followed. 

J.  W.  Fitzgerald,  formerly  assistant 
superintendent  of  the  Western  division  of  the 
Southern  Pacific  Railway,  at  Oakland,  Cal., 
has  been  made  superintendent  of  the  Tucson 
division,  succeeding  T.  H.  Williams. 

T.  H.  Williams,  superintendent  of  the 
Tucson  division  of  the  Southern  Pacific,  has 
been  transferred  to  the  Western  division,  with 
headquarters  at  Oakland,  Cal. 

G.  F.  Nicholson,  district  engineer  for 
the  port  commission's  east  waterway  terminals, 
Seattle,  will,  July  31,  become  acting  chief  en- 
gineer of  the  Seattle  Port  Commission,  to  stic- 
ceed  Judson  R.  West.  Mr.  Nicholson  assisted 
Paul  P.  Whitham,  former  chief  engineer  of 
the  port  commission,  in  the  general  lay-out  of 
the  Port  of  Seattle's  public  terminal  system 
and  has  been  connected  with  the  port  since  its 
organization.  Previous  to  that  he  assisted  V. 
G.  Bogue,  consulting  engineer  of  New  York 
City,  in  laying  out  the  harbors  of  Tacoma, 
Grays  Harbor  and  Prince  Rupert,  B.  C.  Mr. 
Nicholson  is  a  graduate  of  the  Rose  Polytech- 
nic Institute's  mechanical  engineering  depart- 
ment and  a  post-graduate  of  its  civil  engineer- 
ing department. 

George  P.  Clay,  an  inspector  in  the 
Pennsylvania  Highway  Department,  has  been 
made    superintendent   of    Erie    County.      Mr. 


Clay  has  been  with  the  highway  department 
for  ten  years,  rising  from  chairman  to  the 
superintendency  of  Erie  County. 

B.  B.  ^Veinberg  has  been  promoted 
from  inspector  in  the  Pennsylvania  Highway 
Department  to  superintendent  of  Blair  and 
Cambria  counties.  He  is  a  graduate  of  Penn- 
sylvania State  College  and  became  connected 
with  the  highway  department  in   1913. 

Louis  L.  T  r  i  b  u  s,  of  Tribus  &  Massa, 
New  York  City,  has  been  retained  as  engi- 
neering adviser  by  the  residents  of  Staten 
Island,  New  York  City,  in  the  legal  warfare 
between  them  and  the  contractors  to  whom 
the  Department  of  Street  Cleaning  for  Man- 
hattan, Bronx  and  Brooklyn  has  awarded  the 
contract  for  reducing  2000  or  more  tons  of 
garbage  per  day.  The  contractors  propose  to 
erect  the  plant  on  Staten  Island. 

Major  Harry  Burgess,  Corps  of 
Engineers,  U.  S.  A.,  has  been  transferred  from 
Nashville,  Tenn.,  where  for  the  past  4%  years 
he  has  had  charge  of  the  Nashville  and  Ten- 
nessee Districts,  to  the  Detroit  engineering 
district.  Major  Burgess  relieves  Col.  Mason 
M.  Patrick,  who  has  taken  command  of  the 
Second  Battalion  of  Engineers. 

Norton,  Bird  &  Whitman,  consult- 
ing engineers,  Chicago  and  Baltimore,  have 
begun  the  publication  of  a  monthly  letter  on 
rate-making,  valuation  and  allied  public-util- 
ity subjects  for  distribution  among  their 
clients  and  correspondents.  It  will  summarize 
and  comment  on  commission  rulings.  The  firm 
is  composed  of  William  J.  Norton,  Paul  P. 
Bird,  formerly  smoke  inspector  of  Chicago,  and 
Ezra  B.  Whitman,  formerly  water  engineer  of 
Baltimore. 

A.  K.  Webster  resigned  recently  from 
the  drafting  and  designing  department  of  the 
Illinois  Central  Railroad  to  become  sales  engi- 
neer in  the  Chicago  office  of  the  American 
Radiator  Company.  Mr.  Webster  has  been 
employed  by  the  Illinois  Central  since  his 
graduation  from  the  College  of  Civil  Engineer- 
ing at  Cornell  University  in  1914.  At  present 
he  is  studying  in  the  American  Radiator  Com- 
pany's Institute  of  Thermal  Research  at  Buf- 
falo. 

Frank  C.  Worbs  was  recently  ap- 
pointed assistant  engineer  for  the  Wheeling 
&  Lake  Erie  Railroad  at  Cleveland. 

Lyman  H.  Campbell  has  been  pro- 
moted from  a  position  in  the  operating  depart- 
ment of  the  Baltimore  &  Ohio  Railroad  to 
trainmaster  of  the  Chicago  division,  with  office 
at  Garrett,  Ind.  Following  his  graduation 
from  Yale  University  in  1913,  Mr.  Campbell 
spent  four  months  at  the  Massachusetts  Insti- 
tute of  Technology.  He  entered  the  service  of 
the  Baltimore  &  Ohio  in  January,  1914,  and 
has  since  been  employed  in  different  depart- 
ments, studying  engineering  administration, 
advertising  and  the  solicitation  of  traffic. 


Obituary  Notes 


Don  Juan  Whittemore,  consulting 
engineer  to  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  and  past-president  of  the  American 
Society  of  Civil  Engineers,  died  in  Milwaukee 
July  16  at  the  age  of  86.  For  sixty-three 
years  he  was  connected  with  the  same  road,  re- 
signing in  1910  as  chief  engineer  after  hold- 
ing that  position  for  forty-seven  years.  Upon 
his  resignation  the  position  of  consulting  engi- 
neer was  created  for  him  in  honor  of  the 
character  and  length  of  his  service.  His  latest 
achievement,  undertaken  when  he  was  77 
years  old,  was  the  building  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Railway,  for  which 
he  was  chief  engineer  as  far  west  as  Butte, 
Mont.  Mr.  Whittemore  was  born  at  Milton, 
Vt.,  in  1830.  After  a  short  course  at  Bakers- 
field  Academy  he  entered  railway  service  in 
1847  as  a  member  of  the  engineering  corps  of 


the  Vermont  &  Canada  Railroad.  He  soon 
rose  to  the  position  of  assistant  to  the  chief 
engineer  in  charge  of  construction.  Upon 
completion  of  the  road  he  was  placed  in  charge 
of  a  division  of  the  Great  Western  Railway 
of  Canada.  He  went  to  the  Central  Ohio 
Railroad  as  contractor's  engineer  on  construc- 
tion in  1852,  but  remained  in  the  employ  of 
that  company  only  a  little  more  than  a  year. 
Four  years  as  assistant  to  the  chief  engineer 
of  the  La  Crosse  &  Milwaukee  Railroad  led 
to  his  appointment  as  chief  engineer  and  di- 
rector of  the  Southern  Minnesota  Railroad  in 
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1857.  He  resigned  in  1860  and  went  to  Cuba. 
During  the  winter  of  that  year  he  was  chief 
assistant  to  the  chief  engineer  of  the  Ferrocar- 
ril  Del  Oeste.  He  returned  to  the  United 
States  in  the  spring  of  1861  and  took  up  the 
duties  of  chief  assistant  to  the  chief  engineer 
of  the  La  Crosse  &  Milwaukee.  When  that 
road  was  merged  with  the  Chicago,  Milwaukee 
&  St.  Paul  in  1863  he  was  made  chief  engineer. 
Mr.  Whittemore  was  a  pioneer  in  the  American 
cement  industry.  His  experiments  in  1874, 
demonstrating  the  value  of  limestone  for  the 
manufacture  of  hydraulic  cement,  led  to  the 
organization  of  the  Milwaukee  Portland  Ce- 
ment Company.  He  was  also  one  of  the  found- 
ers of  the  Western  Portland  Cement  Company. 
He  has  been  a  member  of  the  American  So- 
ciety of  Civil  Engineers  since  1872  and  was 
elected  its  president  in  1884.  His  name  also 
appears  in  the  membership  lists  of  the  Amer- 
ican Society  of  Mechanical  Engineers  and  of 
the  Institution  of  Civil  Engineers  of  Great 
Britain.  The  Western  Society  of  Engineers 
claims  him  as  an  honorary  member. 

Good  Roads  Money  Allotted  According 
to  Area,  Population  and  Mileage 

The  method  of  distribution  of  the  money  re- 
cently appropriated  by  Congress  for  good 
roads  is  in  proportion  to  the  area,  post- 
roads  mileage  and  population  of  each  state. 
The  figures  given  in  columns  10  and  11  of  the 
table  on  page  42  of  this  journal  for  July  8  are 
therefore  wrong. 

A  change  made  after  the  bill's  introduction 
in  Congress  provides  that  three  per  cent  of  the 
total  amount  is  to  be  set  aside  for  administra- 
tion of  the  Washington  office.  The  balance  is 
divided  into  three  equal  parts,  each  to  be  di- 
vided according  to  the  population,  area  and 
post-road  mileage  of  each  state. 
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Machinery  vs.  Labor 

HARD. on  the  heels  of  the  editorial  note 
in  this  journal  of  July  15,  page  65,  com- 
menting on  the  compensating  advantage  of 
the  war  in  forcing  contractors  to  replace 
human  labor  by  machinery,  comes  a  letter 
from  a  Russian  engineer,  inquiring  about 
American  machinery  for  saving  labor  on 
construction  work.  He  goes  on  to  explain 
that  the  war  has  compelled  them  (in  Asiatic 
Russia)  to  change  entirely  their  construc- 
tion methods,  which  heretofore  were  like 
those  of  India  and  Egypt.  Manual  labor 
was  very  cheap  and  the  use  of  machinery 
was  practically  unknown.  Now  labor  is 
scarce  and  the  engineers  are  promptly 
learning  all  they  can  about  labor-saving  de- 
vices. Naturally  they  turn  to  this  country. 
The  inquiry  indicates  what  a  large  field  is 
being  opened  in  Russia  for  American  en- 
terprise. 

New  York  Buildings  Restricted 

NEW      YORK'S      building      restriction 
ordinance  which  has  been  under  discus- 
sion for  three  and  a  half  years,  and  has  in- 
volved an  exceptional  amount  of  investiga- 
tion,  including  a  study  of  the  restriction 
experience    of    foreign    cities,    was    finally 
passed  on  July  25  and  at  once  became  law. 
It  marks  a  great  forward  step  in  American 
city  planning.     Other  American  cities  have 
had  building  height  restrictions  and  some 
even     have     had     industrial     segregation. 
The  New  York  ordinance  includes  both,  and 
in   very  detailed  form.     It  recognizes  the 
many  factors  that  necessarily  exist  in  a 
grown   city,    and   imposes   the   restrictions 
with  due  regard  to  these  factors.     Height 
limitations   vary   from    the   width   of   the 
street  in  strictly  residential  districts  to  two 
and  a  half  times  the  street  width  in  the 
financial  district.    Tenement  and  apartment 
houses,   in  their  proper  zones,  may  go  up 
to  a  height  of  one  and  one-half  times  the 
street  width,  while  a  rule  of  twice  the  street 
width  applies  to  a  large  part  of  the  more 
intensively  developed  commercial  and  indus- 
trial sections.    Those  who  want  further  de- 
tails   regarding    the   restrictions    will    find 
them  in  the  Engineering  Record  of  Feb.  26, 
1916,  page  284. 

Road  Bill  Not  a  Pork  Measure 

SOME  NEWSPAPERS,  though  not  many, 
have  referred  to  the  federal  road-aid  act 
as  a  pork-barrel  measure.  Far  be  it  from 
this  journal  to  defend  the  odious  system  of 
trading  for  votes  which  has  made  the  river- 
and-harbor  and  the  public-buildings  bills 
notorious.  In  the  ordinary  sense  of  that 
term  the  road-aid  bill  was  not  a  "pork" 
measure.  Trading  for  the  advantage  of 
one's  own  district  was  out  of  the  question, 
for  the  apportionment  of  funds  was  made 
by  general  rule  and  not  left  to  the  whim  of 


Congress  or  to  that  of  any  government  de- 
partment. Furthermore,  the  expenditures 
are  to  be  subject  to  close  government 
scrutiny;  the  money  is  not  freely  turned 
over  to  the  states  to  do  with  as  they  wish, 
as  was  proposed  by  some  congressmen.  The 
Engineering  Record  has  not  altered  its  po- 
sition on  federal  aid — namely,  that  it  were 
better  to  have  the  states  do  their  own  work 
without  the  aid  of  federal  funds.  Road- 
aid  appropriations,  however,  were  inevit- 
able, and  the  act  as  passed  seems  to  have 
provided  all  the  safeguards  needed. 

Congress  and  the  Railroads 

APPROVAL  of  a  Senate  resolution  by 
the  House  of  Representatives  on  July  15 
gives  assurance  that  there  will  be  an  in- 
quiry, by  a  congressional  committee,  into 
the  railway  transportation  problem  of  the 
country.   It  will  be  remembered  that  in  his 
last  annual  message  the  President  suggest- 
ed a  commission  to  investigate  "the  exceed- 
ingly serious  and  pressing  transportation 
problem."   Though  the  House  made  certain 
amendments  to  the  Senate  resolution,  they 
are  of  a  minor  character  and  there  is  but 
little  doubt  that  the  measure  in  substan- 
tially its  present  form  will  go  to  the  Presi- 
dent and  that  he  will  sign  it.    The  house 
resolution  requires  that  the  report  be  ren- 
dered next  January,  a  very  short  time  for 
a  very  broad  inquiry.    The  resolution  indi- 
cates   the    scope    of  the  investigation.    It 
covers  not  only  the  matter  of  government 
regulation,  but  also  the  protection  of  the 
rights  of  shippers  and  carriers,  incorpora- 
tion of  the  transportation  companies,  and 
government    ownership    not    only    of    rail- 
ways but  also  of  telegraph,  telephone  and 
express  lines.   It  is  gratifying  to  know  that 
Congress  has  accepted  the  President's  sug- 
gestion and  will  try  to  understand  the  rail- 
road problem  clearly  before  attempting  fur- 
ther legislation. 

Hogs  as  Waste  Consumers 

TO  many  municipal  officials  and  to  some 
engineers  the  disposal  of  garbage  by 
feeding  to  hogs  may  seem  like  a  simple 
process  and  one  beneath  the  careful  study 
of  technical  men.  The  article  on  page 
135,  describing  Denver's  successful  hog- 
feeding  plant,  should  convince  them  to  the 
contrary.  Thousands  of  dollars  have  been 
spent  in  Denver  in  experiments  on  compar- 
atively unimportant  details.  Few  methods 
of  procedure  or  types  of  construction  are 
now  retained  as  they  were  originally 
planned.  Economy  and  efficiency  have,  of 
course,  entered  into  all  of  the  experiments. 
If  a  water  supply,  for  example,  required  a 
laborer's  full  time  to  clean  out  a  time-hon- 
ored V-trough,  a  more  sanitary  one  was  de- 
vised and  the  laborer's  wage  capitalized  to 
put  it  in.    Moreover,  such  structural  prob- 


lems as  the  best  type  of,  and  material  for, 
feeding  troughs  and  sleeping  floors  needed 
careful  attention,  for  a  poorly  fed  or  un- 
comfortable hog  puts  on  fat  slowly.  These 
details  are  mentioned  here  and  in  the  ar- 
ticle to  impress  upon  municipal  officials  and 
engineers  that  hog  feeding  is  no  less  a 
scientific  technical  problem  than  is  the 
operation  of  a  reduction  plant  or  a  sewage 
disposal  works.  The  hogs  are  just  as  hard 
to  handle  and  require  just  as  much  care 
and  scientific  treatment  as  a  bacteria  bed. 
In  Denver  there  seems  to  be  money  in  the 
business,  too.  The  sanitary  end  in  a  more 
humid  climate  may  not  be  so  simple  as  in 
the  arid  regions  of  the  West,  a  point  that 
should  be  carefully  considered  by  Eastern 
men  who  may  be  attracted  to  the  possibil- 
ities of  the  hog  method  of  disposing  of 
garbage. 

A  Shock-Absorber 

a  \  MERICAN  industry  is  being  equip- 
.l\.  ped  with  a  shock-absorber."  This  ex- 
pression, introducing  the  leading  article  in 
this  issue,  describes  graphically  the  big  idea 
back  of  the  industrial  survey  being  made 
under  the  auspices  of  the  Naval  Consulting 
Board.    The  military  side    of    the   work — 
adequate  preparedness  for  a  conflict — has 
been  widely  advertised,   but  Mr.   Tomlin's 
article,  this  journal   believes,  is  the  first 
clear-cut  expression  of  the  industrial  side 
of  the  problem.    The  majority  of  Ameri- 
cans have  applauded  the  military  purpose 
of  the  census.    They  have  seen  how  Eng- 
land  and   Russia   courted   defeat   through 
their  lack  of  industrial  preparedness,  and 
that  it  took  fully  a  year  and  a  half  after  the 
declaration  of  war  before  these  countries 
had  the  manufacturing  side  of  their  war- 
fare on  a  satisfactory  basis.    Our  citizens, 
though,  have  given  little  thought  to  what 
would  happen,  on  the  declaration  of  war, 
to  the  man  with  a  factory.    Would  he  be 
obliged  to  close  his  doors  over  night  be- 
cause of  the  collapse  of  the  market  and  the 
enlistment  of  his  men?     Could  he,  in  the 
face  of  powerful  competition,  get  war  or- 
ders or  men  to  execute  them  should  he  get 
the  contracts?     These  questions  are  to  be 
solved  in  advance,  and  if  that  terrible  con- 
tingency, war,  ever  comes,  the  industries 
of  the  country  are  to  slip  quietly  from  ways 
of  peace  to  those  of  war.   Not  least  among 
the  important  features  of  the  plan  is  the 
creation  of  an  industrial  reserve  force  so 
that  the  men  whose  greatest  value  to  the 
country  is  at  the  lathe,    and    not    in    the 
trench,  will  be  kept  from  the  firing  line. 
England  had  to  learn  at    bitter    cost    the 
folly  of  letting  skilled  mechanics  and  fore- 
men enlist.    Thanks  to  the    work    of    Mr. 
Coflin  and  his  organization  we  may  expect 
to  avoid  that  disaster.   The  work,  organized 
and  carried  out  by  engineers,    is    one    in 


126 


ENGINEERING     RECORD 


Vol.  74,  No.  5 


which  the  engineering  profession  should  be 
especially  interested.  The  Engineering 
Record  takes  great  pleasure,  therefore,  in 
presenting  an  authoritative  account  of 
what  is  being  done. 

The  Nation's  Business 

THE  TITLE  used  for  this  note,  "The  Na- 
tion's Business,"  is  that  employed  for 
the  journal  of  the  Chambers  of  Commerce 
of  the  United  States.  It  aptly  describes  the 
activities  of  this  organization,  which,  while 
comparatively  young,  has  already  made  a 
strong  impress  upon  the  business  life  of  the 
country.  The  chamber  and  the  journal  af- 
ford a  forum  where  the  business  men  of 
the  nation  can  express  themselves  on  large 
public  problems.  The  latest  number  of  the 
journal,  for  example,  discusses  the  resolu- 
tion proposed  by  the  chamber,  and  intro- 
duced in  the  Senate  by  Senator  Newlands, 
which  would  direct  the  Interstate  Com- 
merce Commission  to  make  an  inquiry  into 
the  wage  controversy  pending  between  the 
railroads  and  their  employees,  and  also 
gives  the  results  of  a  vote  on  the  question 
of  universal  military  training.  The  vote 
on  this  question,  by  the  way,  was  over- 
whelmingly in  favor  of  such  training. 
These  activities  of  the  business  men  of  the 
country  promise  well  for  future  legislation. 
While  the  views  expressed  cannot  alone  be 
governing,  they  should  have  great  weight 
with  the  members  of  Congress.  At  least, 
the  Senate  and  the  House  of  Representa- 
tives will  have  no  doubt  where  the  business 
interests  of  the  country  stand  on  important 
questions. 


Civil  Engineering  After  the  War 

As  NOTED  in  these  pages  July  15,  the 
European  Allied  Powers  are  carefully 
studying  the  problem  of  economic  recupera- 
tion. They  are,  however,  not  alone  con- 
cerned with  export-trade  conditions.  They 
realize  that  internal  readjustment  is  just  as 
important.  In  fact,  internal  disarrange- 
ment, if  it  exist,  is  sure  to  render  abortive 
much  of  the  Allied  co-operation  that  has 
been  planned. 

An  editorial  in  our  esteemed  British  con- 
temporary. Engineering,  is  indicative  of 
the  careful  consideration  which  is  being 
given  all  phases  of  the  expected  industrial 
situation.  It  points  out  that  preparations 
must  be  made  well  in  advance  for  the  recep- 
tion of  the  skilled  and  unskilled  workers 
coming  back  from  the  front.  There  will  be 
available  a  large  army  of  men  accustomed 
to  open-air  life,  full  of  the  virility  "en- 
gendered by  the  simple  and  strenuous  life 
of  the  trenches  and  eager  for  physical  work 
of  a  remunerative  character."  Civil  engi- 
neering works,  it  rightly  contends,  should 
afford  the  openings  which  the  returning 
veterans  will  seek.  It,  therefore,  urges  that 
broad  schemes  be  now  planned  and  taken 
in  hand  even  before  hostilities  cease  in 
order  that  the  places  may  be  open  when  the 
army  returns.  It  especially  urges  that  com- 
prehensive railroad  and  highway  schemes 
be  set  on  foot.  In  many  of  the  large  cities, 
and  in  the  neighborhood  of  London  partic- 
ularly, there  is  great  need  for  new  street- 
opening  work  and  new  rural  highways  to 


relieve  congestion.  If  their  construction  is 
under  way  at  the  termination  of  the  war  not 
only  will  the  workers  be  available  but  the 
immense  fleets  of  motor  trucks  now  in  serv- 
ice at  the  front  will  be  available  for  the 
necessary  transportation  work. 

If  it  be  objected  that  the  financial  situa- 
tion does  not  permit  such  anticipatory 
measures  Engineering  replies  that  the 
"government  must  afford  assistance  on  the 
principle  that  it  is  better  to  advance  loans 
to  municipal  authorities  and  to  public  corpo- 
rations for  the  prosecution  of  work  of  a 
profit-yielding  character  rather  than  to  or- 
ganize benevolent  schemes  for  the  help  of 
men  and  their  families  who  are  unable  at 
once  to  find  employment." 

While  in  this  country  we  do  not  face 
identical  post-bellum  labor  conditions,  there 
is  every  reason  for  feeling  that  there  will 
be  a  most  acute  labor  situation  here  when 
Europe  stops  fighting.  While  it  may  be 
possible  to  prevent  inroads  of  cheap  imports 
from  Europe  it  is  not  to  be  expected  that  we 
will  be  equally  successful  in  maintaining 
our  foreign  trade.  Could  we  maintain  or 
increase  that,  we  should  have  prospects  of 
employing  the  labor  released  from  munitions 
making.  As  it  is  we  are  almost  certainly 
facing  a  labor  surplus.  That  will  mean  that 
men  now  getting  enormous  wages  must  ac- 
cept a  reduction.  Reduction  will  be  taken 
with  bad  grace  and  industrial  conflict  must 
be  expected. 

It  is  apparent,  therefore,  that  while  con- 
ditions here  are  not  identical  with  those  in 
England  there  is  just  as  great  need  for  a 
careful  consideration  of  the  disposal  of  our 
labor  after  the  war  as  there  is  of  that 
abroad.  We  should  have  one  great  advant- 
age over  England  in  that  money  will  likely 
be  plentiful  here.  That  should  stimulate 
domestic  activities,  and  in  a  domestic  re- 
vival, since  we  cannot  hope  that  our  foreign 
trade  will  save  us,  lies  the  only  prospect  of 
relief.  But  relief  even  from  that  source 
could  be  only  partial.  The  readjustment  of 
the  wage  scale  would  still  give  trouble.  The 
country,  however,  would  be  the  gainer  by 
whatever  extent  we  were  able  without  dis- 
turbance to  transfer  our  energies  to  the  ac- 
tivities of  peace. 


Practical  Significance  of  Yield 
Point  in  Steel 

IN  AN  EDITORIAL  on  the  elastic  limit 
of  steel  in  the  last  issue  of  the  Engineer- 
ing Record  reference  was  made  to  the  defi- 
nition of  yield  point  proposed  by  one  of  the 
committees  of  the  American  Society  for 
Testing  Materials.  The  term  was  defined 
as  "the  load  per  unit  of  original  area  at 
which  a  marked  increase  in  the  deforma- 
tion of  the  specimen  occurs  without  in- 
crease of  load."  In  a  recent  discussion  of 
the  relation  between  yield  point  and  pro- 
portional 'imit  of  steel,  abstracted  in  the 
Engineering  Record  of  July  15,  page  78, 
to  which  allusion  was  also  made  in  the  be- 
fore-mentioned editorial,  a  prominent  test- 
ing engineer  asserted  that  the  term  yield 
point  is  essentially  "vague  and  uncertain," 
and  that  "the  most  that  can  be  said  about 
it  is  that  a  structural  member  loaded  up 
to  its  yield  point  will  suffer  a  certain 
amount  of  permanent  strain."   If  that  is  in 


reality  the  only  physical  significance  that 
attaches  to  yield  point,  it  may  pertinently 
be  asked  why  it  should  continue  to  be,  as 
it  has  long  been,  the  only  requirement  rel- 
ative to  elastic  strength  in  nearly  all  spe- 
cifications for  structural  steel. 

Amid  the  bewildering  discussion  of 
"what  we  don't  know  about  the  elastic 
limit,"  directed  essentially  to  its  strictly 
scientific  aspects,  with  which  the  engineer- 
ing profession  has  recently  been  regaled, 
it  may  be  profitable  to  consider  briefly,  by 
way  of  practical  orientation,  what  en- 
gineers do  know  about  the  yield  point. . 

Aside  from  the  ease  with  which  the  ten- 
sile yield  point  can  be  determined  in  com- 
mercial testing,  for  materials  possessing  a 
true  yield  point,  it  may  be  rightly  claimed 
that  there  is  no  physical  constant  which 
furnishes  a  more  reliable  criterion  of  what 
may  be  called,  in  a  practical  sense,  the  ex- 
treme life  limit  of  structural  steel,  both  in 
tension  and  compression,  when  used  for 
structural  purposes. 

Thus,  while  a  tension  member  "will  suf- 
fer a  certain  amount  of  permanent  strain" 
under  stress  even  far  below  the  yield  point, 
the  strain  or  deformation  that  a  member  of 
average  length  will  exhibit  at  or  slightly 
above  the  yield  point  becomes  one  of  inches, 
so  that  the  practical  usefulness  of  the  mem- 
ber is  at  an  end,  even  though  its  stretch 
should  not  prove  the  indirect  cause  of  the 
immediate  failure  of  the  structure.  Obvi- 
ously, this  consideration  does  not  apply  to 
tension  members,  such  as  chains,  used  as 
separate  units,  which  are  commonly  sub- 
jected to  proof  loads  above  the  yield  point 
for  the  detection  of  defective  welds,  and  to 
improve  their  elastic  behavior.  In  such  in- 
stances the  permanent  initial  elongation  of 
the  member  may  not  only  be  unobjection- ' 
able,  but  beneficial,  insuring  increased 
rigidity  under  service  conditions. 

Again,  for  steel  compression  members 
the  yield  point  in  tension  is  approximately 
equal  to  the  maximum  unit  stress  that  such 
members  are  capable  of  developing  momen- 
tarily before  failure,  though  only  under  the 
most  favorable  circumstances.  These  cir- 
cumstances are  that  their  slenderness  ratio 
must  not  exceed  the  limit  beyond  which  this 
factor  will  influence  their  ultimate  strength, 
and  that  they  must  be  so  well  designed  that 
premature  failure  through  faulty  details 
will  not  occur. 

The  essential  identity  of  yield  point  in 
tension  and  ultimate  strength  in  compres- 
sion, though  long  evidenced  by  tests  of 
columns  of  carbon  steel  of  relatively  small 
cross-section,  was  strikingly  confirmed  in 
the  recent  report  of  tests  of  columns  with 
relatively  large  sectional  areas  made  under 
the  direction  of  the  Bureau  of  Standards. 
In  these  tests,  reported  in  this  journal 
July  1,  which  embraced  columns  of  high- 
carbon  steel  and  various  alloy  steels,  the 
ultimate  strength  of  the  columns  which 
failed  as  integral  units  differed  by  only  one- 
half  per  cent  from  the  average  yield  point 
of  the  material  in  tension.  Moreover,  the 
individual  results  fell  invariably  within  the 
observed  range  of  the  yield  point. 

While  our  knowledge  of  the  practical 
significance  of  the  remarkable  physical 
change  which  occurs  at  the  yield  point  is 
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concededly  imperfect,  there  can  be  no 
doubt  that  its  observance  in  commercial 
testing  is  abundantly  justified,  irrespective 
of  any  future  trend  toward  greater  refine- 
ments in  testing^ 


The  Failure  of  Government  Rail- 
,  way  Ownership  in  Canada 

ENGINEERS  on  this  side  of  the  Do- 
minion boundary  are  acquainted  in  a 
general  way  with  the  sad  experiences  that 
Canada  has  had  with  the  public  financing  of 
railways.  The  case  of  the  National  Trans- 
continental, which  so  greatly  exceeded  its 
estimated  cost  of  construction  that  the 
Grand  Trunk  refused  to  carry  out  its  agree- 
ment to  lease  the  line,  is  still  fresh  in 
mind.  Much  less  is  probably  known  by  our 
engineers  regarding  the  lines  which  the 
Dominion  has  long  owned  and  operated.  In 
the  June  number  of  the  Journal  of  Political 
Economy  Samuel  0.  Dunn,  editor  of  the 
Railway  Age  Gazette,  presents  a  study  of 
the  finances  of  these  lines  under  the  title, 
"The  Failure  of  Government  Ownership  in 
Canada."  In  his  usual  lucid  and  convincing 
style,  he  analyzes  and  weighs  the  figures, 
not  drawing  his  conclusions  until  he  has 
examined  the  subject  from  every  angle  so 
that  all  modifying  factors  are  given  proper 
consideration.  His  study  is  particularly 
interesting  just  now  because  the  congres- 
sional resolution  directing  an  inquiry  into 
our  railroad  situation  requires  a  report  on 
the  merits  and  disadvantages  of  govern- 
ment ownership.  And  Canadian  conditions, 
be  it  remembered,  are  more  like  our  own 
than  are  those  of  any  other  country. 

There  is  one  point  fundamental  in  Mr. 
Dunn's  argument.  We  have  no  doubt  that 
all  thinking  men  will  readily  concede  it. 
He  maintains  that  in  order  to  learn  what 
the  government  owned  and  operated  rail- 
ways of  Canada  have  cost  the  people  of  the 
Dominion  the  deficits  and  interest  thereon 
must  be  charged  into  the  cost  account,  for 
evidently  the  investment  represented  and 
the  losses  incurred  appear  in  the  govern- 
ment debt  and  the  interest  paid  on  it.  If 
the  earnings  of  the  railways  had  suflSced 
to  pay  their  expenses  and  interest,  the  gov- 
ernment debt  and  the  interest  charges 
would  be  proportionately  smaller. 

A  second  point  of  great  importance  is 
that  in  any  comparison  of  privately  owned 
with  government-owned  railways  it  should 
be  remembered  that  the  privately  owned 
lines  pay  taxes,  while  publicly  owned  lines 
pay  none.  In  other  words,  a  government- 
owned  line  to  be  equally  successful,  com- 
pared with  a  privately  owned  line,  should 
earn  more  than  the  latter  by  the  amount 
of  taxes  it  would  have  to  pay  if  not  owned 
by  the  state. 

The  railways  owned  and  operated  by  the 
Dominion  are  the  Intercolonial,  the  Prince 
Edward  Island  and  the  National  Transcon- 
tinental, having  a  total  length  of  3803  miles. 
The  Intercolonial  has  been  owned  for  47 
years,  the  Prince  Edward  Island  for  43 
years,  while  the  National  Transcontinental 
has  only  recently  been  built.  The  last 
named  is  eliminated  from  Mr.  Dunn's  study, 
since  the  experience  with  it,  from  the  oper- 


ating side,  has  been  so  brief.  Moreover,  of 
the  remaining  roads  the  Intercolonial  is  the 
more  important.  It  has  1457  miles  of  line, 
while  the  Prince  Edward  Island  has  279 
miles.  The  latter,  further,  is  a  narrow- 
gage  line  serving  a  restricted  territory  and 
may  not  be  representative.  For  that  reason 
the  comparisons  with  privately  owned  lines 
in  Canada  and  the  United  States  are  based 
on  the  Intercolonial's  showing. 

Official  reports  of  the  Intercolonial  and 
the  Prince  Edward  Island  railways  show 
the, cost  of  the  lines  to  be  $112,351,000,  or 
$64,718  per  mile.  Mr.  Dunn  maintains, 
however,  that  their  cost  to  the  Canadian 
public  has  actually  been  $381,000,000,  or 
$219,000  per  mile.  This  figure  has  been  ob- 
tained by  charging  as  part  of  the  cost  the 
successive  deficits  and  the  interest  thereon. 
This  enormous  unit  cost  exceeds  the  aver- 
age capitalization  of  any  railways  in  the 
world  except  those  of  Great  Britain,  despite 
the  fact  that  the  lines  are  almost  entirely 
single-track  railways,  are  not  very  well  con- 
structed, maintained  or  equipped.  Assum- 
ing that  the  physical  value  of  the  roads  is 
equal  to  their  officially  reported  cost,  the 
difference  between  their  present  value  and 
the  total  amount  they  have  cost  the  Cana- 
dian public  is  $268,000,000,  or  $134,378  per 
mile,  and  this,  as  Mr.  Dunn  aptly  puts  it, 
"represents  the  absolute  loss  they  have  in- 
flicted on  the  taxpayers  of  Canada."  And 
this  estimate  is  really  an  under  estimate, 
for  it  makes  no  allowance  for  the  taxes  the 
government  would  have  collected  from  them 
if  they  had  been  privately  owned.  If  the 
Intercolonial  and  Prince  Edward  Island 
were  taxed  at  the  same  rate  as  the  railways 
of  the  United  States,  their  taxes  would  be 
$600,000  a  year. 

The  total  deficit  during  the  entire  operat- 
ing history  of  the  lines  is  $12,800,000.  A 
striking  commentary  on  these  losses  is 
offered  by  the  Windsor  branch  (32  miles 
long)  of  the  Intercolonial,  which  has  been 
leased  to  operating  companies  since  1881 
and  since  1911  has  been  operated  by  the 
Canadian  Pacific.  In  every  year  but  one 
since  1881  the  government  has  received  net 
earnings  from  it. 

Having  set  forth  the  end  results  of  the 
operation  of  these  lines,  Mr.  Dunn  inquires 
as  to  the  reasons  for  the  deficits.  His  dis- 
cussion of  rates  is  entirely  too  intricate  to 
be  touched  on  here.  Suffice  it  to  say  that 
while  those  of  the  Intercolonial  are  lower 
than  the  rates  of  privately  owned  lines  in 
the  same  territory,  there  are  competitive 
and  other  conditions  which  are  largely  con- 
trolling. The  principal  reflection  on  the 
management  on  account  of  the  rates  is  that 
under  private  ownership  the  length  of  the 
Intercolonial  would  probably  have  long  since 
been  reduced  by  means  of  a  cut-off  so  as 
to  place  it  on  a  competing  basis  with  other 
lines  in  the  same  territory. 

When  the  distribution  of  the  operating 
revenues  is  studied,  however,  the  reasons 
for  the  unfavorable  showing  of  the  Inter- 
colonial become  very  apparent.  The  eastern 
lines  of  the  Canadian  Pacific  operate 
through  territory  in  every  way  similar  to 
that  served  by  the  Intercolonial,  and  a  com- 
parison with  it  is  therefore  fair.  While  the 
Intercolonial    spent    16.66   per  cent   of   its 


total  operating  expenses  for  maintenance 
of  way  and  structures,  the  Canadian  Pacific 
eastern  lines  spent  21.87  per  cent.  On  the 
other  hand,  though  the  Intercolonial's  total 
traffic  is  only  about  6.5  per  cent  heavier 
than  that  of  the  Canadian  Pacific  eastern 
lines,  its  cost  of  maintenance  of  equipment 
per  mile  is  11.5  per  cent  greater,  its  cost 
of  conducting  transportation  per  mile  13.5 
per  cent  greater,  its  traffic  expenses  per  mile 
16.5  per  cent  greater,  and  its  general  ex- 
penses per  mile  30  per  cent  greater.  The 
smaller  expenditures  for  maintenance  of 
way  and  structures  are  partly  due  to  the 
fact  that,  on  the  whole,  its  roadway  and 
track  are  not  kept  in  as  good  condition 
as  those  of  the  Canadian  Pacific,  and  partly, 
Mr.  Dunn  suspects,  because  its  low  figures 
for  maintenance  of  \yay  expenses  are  largely 
fictitious,  items  that'brdinarily  are  charged 
to  maintenance  going  into  the  additions 
and  betterments  accounts. 

And  fundamentally,  what  is  the  cause  of 
the  Intercolonial's  unfavorable  showing? 
It  comes  back  in  the  end  to  the  politicians 
and  the  people.  The  officers  in  direct  charge 
of  the  property  have  had  little  incentive  to 
manage  it  well.  The  public  and  Parliament 
have  not  demanded  this  as  the  stockhold- 
ers and  directors  of  a  railway  company  do. 
Consequently  there  has  been  a  feeling  of  in- 
difference regarding  results  on  the  part  of 
officers.  With  reference  to  these  lines  the 
Montreal  Gazette  said  on  Oct.  21,  1915: 

"Almost  every  abuse  known  to  railroad- 
ing took  root  and  flourished,  such  as  un- 
derbilling — that  is,  permitting  a  favored 
shipper  to  load  the  cars  with  a  larger  quan- 
tity of  goods  than  he  paid  for,  while  his 
competitors  on  the  other  side  of  politics 
were  restricted  to  a  standard  load  and 
mulcted  for  any  excess;  the  granting  of 
secret  rebates;  the  maintenance  of  an  ex- 
cessive number  of  stations  and  employees 
in  order  to  swell  the  political  influence  of 
the  road  at  election  time;  absurd  classifi- 
cations; unjust  tariffs;  the  acquisition  of 
more  or  less  useless  branch. lines  to  serve 
partisan  ends,  and  so  on." 

Mr.  Dunn  makes  it  clear  that  the  pres- 
ent management  is  trying  hard  to  eliminate 
the  abuses  and  that  it  is  not  responsible 
for  the  conditions  that  have  persisted  in 
the  past  and  that  have  resulted  in  the  defi- 
cits above  discussed. 

Taken  all  in  all  Mr.  Dunn's  study  is  a 
most  illuminating  revelation  regarding 
government  railway  operation  under  con- 
ditions substantially  the  same  as  our  own. 
Canada's  experience  should  give  pause  to 
those  who  look  forward  to  a  regime  of  gov- 
ernment ownership  and  management  in  this 
country.  Calm  thinkers  believe  that  we  are 
surely  drifting  in  that  direction.  Every 
sane  man,  however,  will  hope  that  long 
before  that  end  is  reached  the  public  at 
large  will  have  learned  how  difficult  it  is  to 
expect  efficiency  from  government  manage- 
ment of  large  projects.  With  our  shame- 
less exhibition  every  year  of  a  greedy 
scramble  around  the  river-and-harbor  and 
the  public-buildings  pork  barrels,  we  have 
not  even  reason  for  turning  to  Canada  to 
find  out  what  will  happen  if  the  railways 
of  the  United  States  are  thrown  into  the 
political  arena. 
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Copyright  Brown  Brothers 
"SKILLED   MECHANICS    MUST    BE    KEPT    FROM    ENLISTING   IN   THE  ARMY  AND   RETAINED   IN    THE   MUNITION    PLANTS'* 

Industrial  Inventory  by  Engineers  Will  Stabilize  Nation's 
Business  in  Crisis,  Says  Howard  E.  Coffin 

Chairman  of  the  Naval  Consulting  Board's  Committee  of  Civilian  Engineers,  in  Engineering  Record 
Interview,  Explains  Method  of  Collecting  Data  on  35,000  Manufacturing  Plants  as  National-Defense  Measure 


By  ROBERT  K.  TOMLIN,  JR. 

Managing  Editor  of  the  Engineering  Record 

AMERICAN  INDUSTRY  is  being  equipped  with  a  shock-absorber.  It  is  in  the 
form  of  the  country-wide  inventory  of  manufacturing  resources  which  members  of  the  five 
national  engineering  societies — civil,  mechanical,  electrical,  mining  and  chemical — headed 
by  Howard  E.  Coffin,  chairman  of  the  Naval  Consulting  Board's  committee  on  industrial 
preparedness,  are  completing  not  merely  as  a  measure  of  national  defense  but  as  a  stabil- 
izer of  the  nation's  business  in  the  event  of  a  crisis.  Primarily,  of  course,  the  object  of 
the  work,  as  explained  to  me  by  Mr.  Coffin  last  week,  is  to  insure  for  the  Army  and 
Navy  an  adequate  supply  of  munitions  and  the  countless  other  manufactured  products 
which  would  be  needed  in  the  event  of  a  war.  This  is  the  popular  conception  of  the 
committee's  task.  But  in  providing  in  advance  for  these  war-time  demands  the  consum- 
mation of  the  committee's  plans  will  insure  the  continuous  employment  of  labor  under 
any  conditions  which  may  arise  and  relieve  the  economic  structure  of  the  United  States 
from  strains  which  the  impact  of  impending  hostilities  would  ordinarily  create. 


IN  ITS  ESSENCE  the  problem  which  the 
industrial-preparedness  committee  of  en- 
gineers is  solving  resolves  itself  into  a 
nation-wide  readjustment  of  production  for 
war-time  conditions  and  a  consequent  real- 
location of  labor  from  one  industry  to 
another.  It  is  a  case  of  determining,  prior 
to  a  declaration  of  hostilities,  the  character 
and  volume  of  manufactured  products 
needed  in  the  United  States  for  both  mili- 
tary and  civil  consumption,  of  providing 
plant  and  equipment  for  their  output,  and 
of  recruiting  for  a  vast  army  of  industrial 
reserves  the  men  best  qualified  to  carry 
out  the  program  contemplated — men  whose 
services  would  be  far  more  valuable  at  the 
lathe  than  in  the  trenches.  Thus  the  effect 
of  the  work  will  be  to  create  a  huge  mold 
into  which  the  nation's  business  may  be 
poured  at  quick  notice  and  allowed  to  cool, 
without  cracking,  instead  of  surging  at 
white  heat  in  the  crucible  of  an  industrial 
crisis.  From  the  data  on  the  organization 
and  output  of  the  country's  manufacturing 
plants,  now  partly  collected  by  the  Naval 
Consulting  Board's  committee,  the  size  and 
shape  of  this  vast  mold  and  the  plan  of 
filling  it  are  being  accurately  determined. 
Interwoven  with  the  activities  of  the 
committee  are  important  legislative  provi- 


sions, already  enacted  or  now  pending. 
They  relate  to  such  vital  matters  as  the 
creation  of  a  permanent  Council  of  Execu- 
tive Information,  to  which  members  with 
wide  experience  in  the  several  branches  of 
industry  will  be  appointed;  an  analysis  of 
manufacturing  facilities;  the  conversion  of 
plants  for  war-time  production  and  the  ob- 
ligatory filling  of  government  orders;  the 
procuring  of  a  supply  of  gages,  dies,  jigs 
and  tools  needed  in  the  production  of 
munitions;  the  construction  of  a  federal 
nitrate  plant;  and  the  filling  of  small  "edu- 
cational orders"  by  manufacturers  in  time 
of  peace.  While  the  committee  at  present 
is,  in  name,  an  advisory  arm  of  the  Navy, 
three-quarters  of  its  work  has  been  with 
the  War  Department. 

"Our  inventory,"  said  Mr.  Coffin,  "is 
being  confined  to  manufacturing  plants  of 
all  types  which  are  doing  a  gross  annual 
business  of  $100,000.  Certain  smaller  organ- 
izations are  on  our  list,  but  the  |100,000 
concern  is,  in  general,  the  criterion  by 
which  the  scope  of  our  work  is  controlled. 
On  this  basis  our  canvass  will  include  about 
35,000  industrial  establishments.  As  to 
organization,  we  are  backed  by  the  re- 
sources of  the  five  national  engineering 
societies,    representing    a    membership    of 


about  30,000  technically  trained  men,  and 
the  work  is  apportioned  by  states,  each 
state  having  a  board  of  five  members,  one 
from  each  of  the  five  engineering  societies. 
These  men  are  responsible  for  getting  re- 
sults in  their  territory.  They  are  doing 
this  work,  at  large  personal  sacrifices,  with- 
out remuneration  of  any  sort  and  are  call- 
ing upon  the  fellow-members  of  their  sev- 
eral professions  for  such  assistance  as  they 
need. 

"Our  first  task  was  to  determine  what 
information  was  most  needed  by  the  Army 
and  Navy,  and  we  have  devised  a  blank 
form  of  eight  pages  calling  for  data  under 
eight  general  heads,  as  follows:  (1)  Busi- 
ness and  administrative;  (2)  plant;  (3) 
manufacture  and  production;  (4)  labor; 
(5)  transportation;  (6)  possible  future  ar- 
rangements; (7)  inventory  of  manufactur- 
ing and  producing  equipment;  (8)  field 
notes  (to  be  supplied  by  the  Naval  Con- 
sulting Board's  representative).  There  is 
also  included  with  the  blank  form  a  sup- 
plemental sheet  for  special  data  not  pro- 
vided for  under  one  of  the  eight  headings." 

Mr.  Coffin  drew  one  of  the  industrial 
blank  forms  from  a  drawer  in  his  desk. 
Under  the  "Business  and  Administrative" 
heading  it  calls  for  such  items  as  the  char- 
acter and  scope  of  the  organization,  the 
names  and  addresses  of  its  executive  offi- 
cers and  the  names  of  the  directors  and 
principal  stockholders.  There  are  ques- 
tions, also,  concerning  the  physical  value  of 
the  plant  and  the  banks  at  which  its  busi- 
ness is  done.  The  committee  is  evidently 
attaching  great  importance  to  the  nation- 
ality of  the  plant  personnel,  for  the  ques- 
tions "American  citizen?"  and  "If  not 
American  citizen,  country  of  birth?"  ap- 
pear several  times  in  the  inventory,  refer- 
ring both  to  the  executive  officers  and  to 
the  er^nlovees  in  the  lower  crrades. 

Under  the  second  item  of  the  inventory, 
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"Plant,"  the  questions  relate  to  location, 
number  and  size  of  buildings,  fire-protection 
system,  power  and  water-supply  service, 
capacity,  housing  of  employees,  facilities 
for  plant  enlargement,  telegraphic  and  tele- 
phonic communication,  etc. 

Details  regarding  materials  used  and 
products  manufactured  are  called  for  under 
the  third  classification.  Inquiry  is  made 
regarding  the"  normal  slack  season  each 
year  and  the  general  system  of  marketing 
the  product.  An  important  question  in  this 
section  is  "Has  plant  facilities  for  con- 
struction of  jigs  and  tools?" 

In  its  queries  regarding  labor  the  blank 
form  inquires  as  to  the  general  labor  con- 
ditions and  the  history  of  the  plant's  ex- 
periences with  the  union.  There  are  also 
questions  relating  to  the  percentage  of 
skilled  and  unskilled  workers  and  the  pos- 
sibility of  replacing  men  with  women  in 
certain  departments.  Information  as  to  the 
possibility  of  night  work  is  called  for,  and 
there  is  a  query  pertaining  to  the 
nationality  percentages  of  the  em- 
ployees. 

The  fifth  subdivision  of  the  blank 
form  deals  exclusively  with  data  on 
transportation  facilities. 

Educational  Orders 

Under  the  heading  "Possible  Fu- 
ture Arrangements"  questions  are 
asked  regarding  the  plant  owner's 
willingness  to  bid  on  government 
contracts  and  to  accept  what  the 
committee  terms  a  "minimum  annual 
educational  order."  This  feature 
Mr.  Coffin  emphasized  as  one  of  the 
most  important  elements  of  the  com- 
mittee's work.  "In  any  large  manu- 
facturing plant,"  he  explained,  "it 
takes  about  a  year  to  change  models. 
Take  the  case  of  an  automobile  fac- 
tory, for  instance.  To  equip  it  for 
manufacturing  shrapnel  shells  would 
require  not  only  an  analysis  of  the 
machinery  and  a  large  supply  of  spe- 
cial gages,  jigs  and  machine  tools — 
and  these  take  a  long  time  to  pro- 
duce— but  also  the  development  of  a 
skilled  working  force  familiar  with 
the  detail  of  making  the  new  prod- 
uct. Using  the  data  from  our  indus- 
trial inventory  we  might  decide,  for 
example,  that  the  plant  of  Jones  & 
Smith,  manufacturers  of  farm  ma- 
chinery, could  be  adapted  to  the 
production  of  6-in.  shells.  We  would 
then  place  with  this  concern  an  order 
for  ten  of  these  shells  a  year,  pay- 
ment to  be  made  on  the  basis  of 
actual  cost  of  production  plus  a  rea- 
sonable profit.  All  special  gages,  jigs,  etc., 
would  be  supplied  by  the  government  or 
made  up  and  held  subject  to  government 
order.  Jones  &  Smith  would  fill  the  educa- 
tional order  and,  in  so  doing,  train  a  few 
of  their  men  in  the  duties  of  this  special 
service." 

Thus  would  be  produced  a  nucleus,  in 
actual  plant  and  personnel,  around  which 
could  be  built  up  on  short  notice  an  organ- 
ization for  handling  large  orders  under  con- 
ditions of  urgent  need.  The  manufacturer 
agrees  that  the  minimum  annual  educa- 
tional order  shall  be  put  through  his  fac- 
tory in  regular  course  and  in  such  manner 
that  foremen  and  those  holding  positions  of 
responsibility  shall  become  familiar  with 
the  peculiarities  incident  to  the  manufac- 
ture of  these  goods.  In  the  event  of  war 
the  manufacturer  would  be  expected  to  con- 


centrate upon  this  same  product,  and  it  is 
essential,  therefore,  that  his  entire  organ- 
ization, including  purchasing,  manufactur- 
ing, inspection,  shipping,  engineering,  cost- 
keeping  and  administrative  departments,  be 
made  familiar  with  the  work.  Minimum 
orders  are  not  of  sufficient  size  to  inter- 
fere with  a  manufacturer's  regular  pro- 
duction. 

Industrial  Reserve  Needed 

Closely  associated  with  the  minimum 
educational-order  scheme  is  the  organiza- 
tion of  a  great  industrial  force  capable  of 
supplying  the  material  needs  of  the  armies 
in  the  field.  "England's  colossal  blunder 
at  the  outbreak  of  the  war,"  said  Mr.  Coffin, 
"was  to  allow  many  of  her  skilled  mechanics 
to  go  to  the  front.  Some  of  her  shops 
which  could,  with  a  slight  readjustment, 
have  been  converted  into  munition-produc- 
ing sources  were  almost  entirely  stripped 
of  their  labor  force.     France  did  not  make 
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this  mistake  in  the  same  degree.  She  had 
a  close  record  of  her  labor  through  her  sys- 
tem of  universal  military  service  and  soon 
had  most  of  her  skilled  mechanics  back  in 
the  shops.  Getting  down  to  a  more  recent 
case,  we  have  the  example  of  the  mobiliz- 
ation of  the  National  Guard  of  the  United 
States  which  was  begun  a  month  or  so  ago. 
The  munition  and  tool-making  plants  in 
New  England,  I  have  been  informed,  have 
lost  many  foremen,  department  heads  and 
skilled  workers  who  were  members  of  the 
National  Guard  and  were  called  out  for 
field  service.  Thousands  of  these  expert 
workers  planned  to  enlist  in  case  of  a  fur- 
ther call  for  volunteers.  Here,  as  in  Eng- 
land, the  best  men  are  sure  to  be  the  first 
to  volurteer.  We  are  embarking  on  the 
same  suicidal  policy  that  England  followed. 
Its  effect  in  the  mobilization  of  only  about 


100,000  members  of  the  militia  for  service 
on  the  Mexican  border  is,  of  course,  not 
serious,  but  our  present  lack  of  system  in 
segregating  the  men  who  should  fight  from 
those  who  should  produce  the  materials  of 
warfare  would  demoralize  our  manufactur- 
ing organization  in  the  event  of  a  call  for 
even  half  a  million  men.  Think  of  the  abso- 
lute wreckage,  industrially,  in  our  manu- 
facturing, transportation  and  communica- 
tion systems  should  we  call  for  three  or 
four  million  men,  as  will  be  necessary  in 
case  of  trouble  with  any  first-class  Power. 
Skilled  mechanics  in  all  lines  of  production 
must  be  kept  from  enlistment  in  the  Army 
and  must  be  retained  in  the  factories,  mills 
and  mines  for  the  production  of  munitions. 
They  must  be  kept  on  the  job  also  on  the 
railways  and  in  the  telegraph  and  tele- 
phone services.  It  is  essential,  therefore, 
that  the  names  of  these  skilled  workmen  be 
listed  and  that  the  men  themselves  be  en- 
rolled in  the  Industrial  Reserve." 

It  is  proposed  that  a  button  or 
other  distinguishing  mark  shall  be 
supplied  by  the  government  in  the 
event  of  war  to  skilled  workmen  en- 
rolled in  the  Industrial  Reserves. 
Such  enrollment  shall  be  considered 
to  carry  with  it  honors  equal  to  en- 
rollment in  the  fighting  army. 

The  last  two  pages  of  the  in- 
dustrial-inventory blank  forms  are 
devoted  to  manufacturing  and  pro- 
ducing equipment — calling  for  a 
description  of  work  for  which  the 
equipment  is  best  fitted  and  a  sum- 
mary of  the  classes  of  tools  and 
machinery  available — and  field  notes 
embodying  explanations  of  special 
details  given  by  the  Naval  Consult- 
ing Board's  local  committee  members. 

How  Inventory  Is  Made 

Information  for  the  industrial  in- 
ventory is  collected  both  by  mail  and 
by  personal  visits  of  local  committee 
members  to  the  plants.  Each  case  is 
handled  according  to  its  own  require- 
ments. There  is  no, standard  form 
of  procedure.  The  inventory  forms, 
as  soon  as  they  have  been  properly 
filled  out,  are  forwarded  by  the  state 
heads  of  the  survey  to  the  main 
oflfice  in  New  York  City.  Then  be- 
gins the  work  of  analyzing  the  data, 
classifying  them  and  reassembling 
them  in  a  form  best  suited  to  the 
purposes  they  are  intended  to  serve. 
In  this  work  the  civilian  members 
of  the  committee  are  being  assisted 
by  a  special  board  of  officers  con- 
sisting of  Colonel  Abiel  L.  Smith  of 
the  Quartermaster  Corps,  Major  William  E. 
Connor  of  the  General  Staff,  Major  Douglas 
MacArthur  of  the  General  Staff,  Captain 
Richard  H.  Somers  of  the  Ordnance  Depart- 
ment and  Captain  Charles  S.  Wallace  of  the 
Signal  Corps.  These  men  are  working  in 
close  co-operation  with  W.  S.  Gifford,  whom 
Mr.  Coffin  has  appointed  supervising  di- 
rector of  the  survey.  Captain  Somers  has 
direct  charge  of  the  work,  in  the  office, 
pertaining  to  the  analysis  of  inventory 
returns. 

The  information  on  the  inventory  forms 
is,  obviously,  of  a  strictly  confidential  char- 
acter, and  the  first  task  of  the  headquarters 
office  is  to  reduce  it  to  code  form.  The 
work  has  been  so  completely  systematized 
that  all  the  information  about  a  large  manu- 
facturing plant  can  be  transferred  to  a 
card  7' 2  in.  long  and  SVi  in.  wide,  of  which 
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a  sample  is  shown  on  this  page.  On  this 
card  are  printed  45  columns  of  code  num- 
bers, the  proper  ones  being  punched  by 
a  special  machine  to  convey  information  re- 
garding a  specific  detail  from  the  inventory 
blank.  Thus  a  punched  mark  in  the  tenth 
column  of  the  fifth  line  of  printed  num- 
bers on  the  card  might  indicate  that  a 
certain  foundry  was  well  equipped  to  turn 
out  tools  and  machinery  for  small  arms 
and  ammunition.  A  second  punched  mark 
might  convey  the  information  that  75  per 
cent  of  the  employees  were  American  citi- 
zens. A  third  hole  in  the  card  might 
mean  that  the  transportation  facilities  at 
the  works  were  not  sufficient  for  handling 
a  large  output.  The  card,  in  reality,  is 
the  entire  plant  inventory  in  capsule  form. 

Cards  Sorted  Automatically 

After  Mr.  Coffin  had  explained  the  scheme 
by  which  the  inventory-form  data  were 
transferred   by   code   punch   marks   to  the 


whose  products  are  popularly  associated 
with  weddings,  has  the  equipment  to  pro- 
duce bronze  castings  for  high-speed  sub- 
marine destroyers.  A  manufacturer  of 
threshing  machinery  expressed  the  belief 
that  he  could  make  600  b-in.  shells  per  day. 
A  foundry  agreed  to  turn  out  tools  and 
machinery  for  rifles  and  ammunition,  and 
a  maker  of  pocket  knives  volunteered  to 
produce  various  lines  of  munition  supplies. 
A  maker  of  underwear  saw  an  opportunity 
to  use  his  plant  for  the  manufacture  of 
bandages  and  other  Red  Cross  supplies, 
while  a  steel-spring  manufacturer  stands 
ready  to  supply  bayonets  and  sabres.  A 
crushed-stone  company  saw  where  it  could 
play  a  large  part  in  maintaining  good  roads 
against  the  wear  and  tear  of  modern  mili- 
tary transportation,  while  a  tailoring  con- 
cern expressed  a  desire  to  make  up  uni- 
forms. A  gas-manufacturing  plant  finds 
that  it  can  supply  pure  refined  benzol  and 
tuluol  and  can  be  extended  to  work  up  coke 
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A    LARGE    MANUFACTURING    PLANT 


small  cards  I  asked  him  to  describe  the 
system  by  which  the  cards  were  filed  so 
that  detailed  information  could  be  avail- 
able for  quick  reference.  "The  cards  are 
not  filed  according  to  any  system,"  he 
answered;  "that  is,  no  orderly  arrangement 
or  classification  is  followed  except  that  all 
cards  referring  to  one  state  are  grouped 
together.  Later  we  may  still  further 
classify  by  cities  if  found  advantageous. 
That  machine  over  in  the  corner  is  our 
automatic  filing  clerk.  Suppose,  for  ex- 
ample, that  we  want  to  discover  what  plants 
in  Michigan  employ  toolmakers.  We  merely 
set  our  automatic  sorting  machine  to  the 
code  number  corresponding  to  toolmakers 
and  run  the  cards  through  the  machine.  Its 
mechanism  picks  out  the  cards  we  want  and 
discards  all  others.  One  of  the.se  machines 
will  sort  cards  at  a  rate  of  about  260  a 
minute.  It's  just  like  running  a  perforated 
music  roll  through  a  pianola." 

Of  the  35,000  industrial  plants  scheduled 
for  inventory,  reports  have  already  been 
received  in  the  office  from  about  15,000.  A 
great  many  more  are  still  in  the  hands  of 
the  state  boards.  In  view  of  the  fact  that 
the  field  work  was  started  only  June  1  this 
achievement  is  a  great  tribute  to  the  effi- 
ciency of  the  nation-wide  system  for  col- 
lecting the  statistics  and  to  the  men  who 
devised  it  and  placed  it  in  operation. 

Surprises  in  Plant  Output 

The  results  of  the  census  have  brought  to 
light  some  surprising  facts  concerning  the 
adaptability  of  plants  to  the  manufacture 
of  products  for  which  they  were  never  in- 
tended.    A  jeweler  of  national  reputation, 


byproducts.  A  famous  linotype  company 
stated  that  it  had  a  large  quantity  of  lathes, 
drills,  milling  machines  and  other  tools 
adapted  for  the  production  of  shells,  fuses, 
accurate  machine  tools  and  small  metal 
parts  requiring  extreme  precision. 

Co-OPERATioN  Imperative 

The  committee  on  industrial  prepared- 
ness has  been  instrumental  in  demonstrat- 
ing to  manufacturers  the  desirability  of 
hearty  co-operation  in  the  census  work. 
There  are,  according  to  Mr.  Coffin,  four 
reasons  which  have  combined  to  make  the 
census  a  success.  In  the  first  place,  all 
interests  concerned  in  this  work  are  actu- 
ated by  patriotic  motives.  Secondly,  manu- 
facturers who  can  adapt  their  output  to  tha 
needs  of  the  Army  and  Navy  are  efi;c';lvsly 
insured  against  a  shutdown  in  time  of  war. 
Thirdly,  every  large  employer  of  skilled 
labor  will  know  in  advance  what  work  he 
will  be  called  upon  to  do  and  will  therefore 
be  able,  in  large  measure,  to  hold  his  labor 
organization  together.  Last,  but  far  from 
least,  that  manufacturing  plant  which  can- 
not or  will  not  put  its  equipment  into  the 
government  service,  either  in  the  produc- 
tion of  Army  and  Navy  materials  or  sup- 
plies for  the  civilian  population,  must,  of 
necessity,  be  .stripped  of  its  labor  and  tools 
for  use  in  other  fields.  From  the  stand- 
point of  labor  the  industrial  census  has  a 
tremendous  significance.  It  means  that 
skilled  men  will  be  kept  at  work  in  the 
shops  and  will  not  be  mustered  into  active 
service.  "Sweat,  not  blood,  must  be 
labor's  contribution  to  war,"  according  to 
Mr.  Coffin. 


"The  whole  foreign  struggle,"  Mr.  Coffin 
concluded,  "has  been  one  of  production. 
Germany  was  organized  for  it,  and  to  this 
she  owes  the  military  successes  she  won 
early  in  the  war.  The  Allied  Powers  were 
totally  unprepared  and  are  just  beginning, 
now,  to  reach  a  condition  of  industrial  effi- 
ciency. Our  Army  of  the  United  States  is 
exceedingly  small.  To  make  it  effective  we 
must  back  it  up  by  organized  industry. 
Our  resources  are  great,  but  they  must  be 
organized  on  definite  lines  if  they  are  to 
be  of  any  real  use  in  an  emergency.  A 
close-working  organization  of  our  indus- 
trial resources  by  the  nation's  engineers  and 
manufacturers  is  what  we  need  most  to- 
day, and  it  is,  in  the  end,  the  cheapest  kind 
of  preparedness." 


Federal  Road  Allotments  as 
Listed  Incorrect 

Apportionment    Provided   in    Bill   Reported   in 

Issue  of  July  8  Correctly  Tabulated  with 

Percentage  and  Amount  to 

E^ach     State 

OWING  to  the  use  of  a  table  conforming 
to  the  provisions  of  a  previous  bill,  the 
allotment  -to  the  various  states  of  the  ap- 
propriation in  the  federal  good-roads  bill 
passed  June  28  and  signed  by  the  President 
July  11,  reported  in  the  issue  of  July  8, 
page  42,  was  incorrect.  The  apportionment 
is  to  be  made  to  each  state  according  to 
area,  population  and  mileage  of  rural  de- 


Allotment  of  Federal  Road-Buildinq  Funds  to 
States — 1917 

Per  cent  of  Amount  of 
State                            apportionment     apportionment 

Alabama     2.144  $104,000 

Arizona     1.435  69,600 

Arkansas     1.697  82,300 

California    3.115  151,100 

Colorado    1.736  84,200 

Connecticut     0.638  30,950 

Delaware     0.166  8,050 

Florida    1.121  54,350 

Georgia     2.773  134,500 

Idaho    1.255  60,850 

Illinois   4.576  221,950 

Indiana     2.812  136,400 

Iowa     3,014  146,200 

Kansas    2.975  144,400 

Kentucliy    2.012  97,550 

Louisiana    1.359  65,900 

Maine     0.975  47,300 

Maryland    0.883  42,800 

Massachusetts    1.520  73,700 

Michigan     3.013  146,150 

Minnesota 2.921  141,700 

Mississippi    1.828  88.650 

Missouri    3.511  170.300 

Montana    2.017  97,850 

Nebraslia    2.214  107,400 

Nevada    1.339  64,950 

New  Hampshire    0.433  20,600 

New  Jersey    1.216  58  950 

New    Mexico    1.647  79,900 

New  Yorlt 5.170  250,7.")n 

North  Carolina    2.328  112.900 

North   Dakota    1.568  76,l.'i0 

Ohio    3.874  187,900 

Oklahoma    2,365  114,700 

Oregon     1.629  79,000 

Pennsylvania    4.781  231,900 

Rhode   Island 0.241  11,700 

South  Carolina    1.482  71.950 

South   Dakota    1.675  81.250 

Tennessee    2.365  114,700 

Texas     6.021  292,000 

Utah     1.15.1  56,200 

Vermont    0.472  22,850 

Virginia     2.040  98.950 

Washington    1.465  71.050 

West  Virginia    1.101  53.400 

Wisconsin    2.644  128,250 

Wyoming    1.275  61,850 

Total    100.000  $4,850,000 


livery  and  star  routes.  The  table  herewith 
shows  the  per  cent  allotted  to  each  state  and 
the  correct  total  amount  for  1917,  after  de- 
ducting 3  per  cent  for  administrative  pur- 
poses. The  amounts  for  each  state  for  the 
succeeding  years  1918,  1919,  1920  and  1921 
will  be  respectively  two,  three,  four  and  five 
times  the  amounts  given  in  the  last  column 
of  the  accompanying  table. 
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Plank  Roadway  Laid  Across 
Shifting  Desert  Sands 

Road  Near  Holtville,  Cal.,  Built  of  Units  As- 
sembled in  Yard  and,  When  Placed,  Sur- 
faced with  Oil  and  Sand 

BETWEEN  the  Imperial  irrigation  dis- 
trict and  Yuma,  Ariz.,  a  distance  of 
about  50  miles,  the  greater  part  of  the 
country  to  be  traversed  by  the  state  high- 
way is  an  arid  desert.  About  midway  of 
this  section  a  range  of  low  sand  hills  crosses 
the  route  selected,  forming  a  belt  about 
61/2  miles  wide,  through  which  travel  has 
been  practically  impossible  on  account  of 
the  character  of  the  soil.  These  sand  hills 
are  from  20  to  200  ft.  in  height,  and  are 
composed  of  a  very  fine,  uniform-grained 
sand,  similar  to  that  used  in  an  hour-glass. 
This  sand  is  so  fine  and  dry  that  when  a 
handful  is  picked  up,  and  the  hand  turned 
over  with  the  palm  down,  the  sand  cannot  be 
grasped  tightly  enough  to  prevent  nearly  all 
of  it  escaping  through  the  minute  crevices 
in  the  closed  fist.  Under  the  action  of 
the  wind,  it  drifts  like  huge  snow  banks, 
the  hills  generally  having  a  flat  slope  to- 
ward the  direction  from  which  the  wind 
comes  and  a  very  steep  slope  on  the  oppo- 
site face.  This  steep  slope  is  so  unstable 
that  by  scooping  with  the  hand  a  small  hole 
in  the  bottom  of  the  slope  the  entire  face 
above  will  be  affected. 

Wind  Moves  Hills 

The  wind  does  not  blow  constantly  from 
one  direction,  but  the  general  movement  of 
the  hills  is  in  a  southeasterly  direction,  the 
average  advance  being  apparently  only  a 
few  feet  per  annum.  Some  of  the  smaller 
hills  and  drifts,  however,  will  move  a  num- 
ber of  feet  during  a  single  windstorm,  and 
on  this  account  the  location  of  a  standard 
type  of  concrete  pavement  would  be  inad- 
visable because  of  the  impracticability  of 
successfully  combating  the  movement  of  the 
sand. 

Under  plans  prepared  by  the  California 
Highway  Commission,  6  miles  of  portable 
plank  roadway  are  now  being  constructed 
through  the  worst  sections  of  this  desert. 
This  roadway  will  be  8  ft.  wide,  with  dou- 
ble-width turnouts  every  1000  ft.,  where  two 
cars  can  sidetrack  to  allow  others  to  pass 
on  the  main  line.  The  roadway  is  built  of 
4-in.  planks,  solidly  spiked  to  three  string- 
ers underneath,  and,  in  addition,  three 
strips  of  steel,  IV2  in.  wide  by  %  in.  thick, 
are  placed  on  top  of  the  spikes  to  prevent 
the  latter  working   loose,  and  are  bolted 


YABD  WHERE   UNITS  ARE  BUILT — THREE  ASSEMBLY  TABLES  ON    LEFT 


through  at  intervals  of  2  ft.  One-half-inch 
carriage  bolts  are  cinched  up  tight  by  means 
of  nuts  and  washers  under  the  bottom  of 
the  stringers. 

The  individual  units  are  12  ft.  in  length, 
weighing  about  1500  lb.  each,  and  are  rig- 
idly joined  together  by  bolts  and  iron  straps 
to  prevent  displacement.  The  only  work 
done  on  the  foundation  before  placing  the 
plank  units  was  to  level  off  the  sand  with 
fresnos  and  road  machine.  When  the  units 
are  placed,  each  one  is  worked  back  and 
forth  so  that  the  stringers  settle  in  depres- 
sions and  the  planks  rest  directly  on  the 
sand  crowded  up  between.  Shoulders  will 
be  scraped  up  level  with  the  top  of  the  road- 
way for  a  width  of  4  or  5  ft.  on  each  side, 
and  the  planks,  together  with  the  narrow 
strip  of  leveled  surface  on  each  side,  will 
be  coated  with  hot  road  oil  and  then  cov- 
ered with  coarse  sand  or  fine  gravel,  as  is 
customary  in  the  case  of  the  standard  con- 
crete roads.  The  planks  will  have  two  coats 
of  road  oil  and  sand,  which  should  effec- 
tively prevent  slivering  and  wear  of  the 
wooden  surface. 

Shift  Road  to  Avoid  Drifts 

A  small  force  of  men  and  teams  will  be 
stationed  in  the  vicinity  of  the  plank  road 
to  clear  away  promptly  small  drifts  as  they 
occur,  and  to  make,  from  time  to  time,  such 
minor  repairs  as  may  be  necessary.  When- 
ever it  is  found  that  there  is  advancing 
across  the  road  a  sand  hill  of  such  size 
that  it  cannot  successfully  be  removed,  a 
short  piece  of  the  roadway  will  be  taken  up 
and  shifted  to  one  side  to  avoid  the  drift. 


A  traveling  crane  has  been  built  for  use 
in  laying  plank  units  on  the  original  loca- 
tion, and  this  will  be  available  after  com- 
pletion to  make  such  changes  as  experience 
shows  to  be  necessary.  One  of  the  illustra- 
tions shows  the  crane  in  operation.  After 
placing  each  unit  it  is  moved  along  by  hand 
on  the  plank  runners  provided  for  that  pur- 
pose. 

In  ordinary  locations,  the  life  of  a  plank 
roadway  of  this  type  would  probably  be 
limited  to  four  or  five  years,  on  account  of 
rotting  of  the  plank  and  timber  sills;  but 
on  the  desert,  where  the  rainfall  averages 
only  2  in.  per  annum,  there  is  practically 
no  moisture  on  the  surface  soil,  and  it  is 
believed  that  the  roadway,  with  proper  care, 
will  last  at  least  15  years. 

Construction  Yard  Employed  to 

Assemble  Lumber 

About  1,200,000  ft.  of  lumber  was  re- 
quired for  the  6  miles  of  roadway  which  is 
now  being  constructed,  and  to  assemble  this 
large  amount  of  timber  into  units  a  con- 
struction yard  was  laid  out,  so  that  the  work 
might  be  done  with  the  greatest  possible 
economy.  At  Ogilby,  Cal.,  which  is  4  miles 
from  the  nearest  portion  of  the  roadway  to 
be  constructed,  but  which  is  the  nearest 
point  where  water  could  be  had  for  the  use 
of  the  men  and  teams,  a  fabricating  plant 
was  erected  near  the  Southern  Pacific  Rail- 
road. An  overhead  tramway  was  built  to 
handle  the  lumber,  and  several  hundred  feet 
of  trolley,  with  triplex  chain  blocks,  were 
provided  to  pick  up  the  completed  units  and 
transfer  them  from  the  three  construction 


OVERHEAD  TRAMWAY  DELIVERS  TO  PILE  OR  WAGON 
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tables,  shown  in  one  of  the  illustrations,  to 
storage  piles,  and  later  to  load  them  on  the 
wagons  for  hauling  to  the  work.  Approxi- 
mate!}' 40,000  V2-in.  holes,  8  in.  deep,  had 
to  be  bored,  and  for  this  purpose  a  small 
gas  engine,  operating  from  an  overhead 
trolley,  was  provided  at  the  yard  and  con- 
nected by  a  flexible  shaft  with  hand  drills. 
Ten-horse  teams  were  used,  which  could 
haul  nine  units  per  load,  including  the  ca- 
pacity of  the  trailer,  which  was  usually  at- 
tached.   The  average  haul  was  7  miles. 

A.  B.  Fletcher  is  chief  engineer  of  the 
California  Highway  Commission.  The  work 
described  in  the  foregoing  was  located  in 
Division  7,  of  which  W.  W.  Patch  is  division 
engineer  and  S.  V.  Cortelyou  principal  as- 
sistant. 

Thirty-Seven  Wells  for 
Irrigation  Project 

Supplementary  System  in  Tulare  County,  Cali- 
fornia,  Is   Planned   to  Supply   15,775 
Acres  of  Citrus  Lands 

THE  Lindsay-Strathmore  irrigation  dis- 
trict in  Tulare  County,  California,  has 
laid  out  an  irrigation  system  planned  to  sup- 
ply 15,775  acres  of  citrus  lands.  Of  this 
total  about  8000  acres,  which  are  now  pro- 
ducing crops,  include  some  of  the  choicest 
orchard  land  in  the  state,  valued  at  $2,000 
per  acre.  The  present  water  supply  for  the 
tract  having  become  inadequate,  it  has  been 
decided  to  sink  wells  in  the  delta  of  the 
Kaweah  River,  about  ten  miles  north  of  the 
district,  from  which  to  procure  a  larger  and 
cheaper  supply. 

The  delta  of  the  Kaweah  River  comprises 
an  area  of  about  12,000  acres,  which  is  be- 
lieved to  be  an  enormous  subterranean  res- 
ervoir, the  material  consisting  of  gravel 
and  boulders.  It  is  planned  to  sink  37 
wells  in  this  delta  and  to  depend  upon  the 
underground  storage  accumulated  during 
the  period  of  maximum  runoff,  at  which 
time  the  reservoir  is  filled  to  the  point  of 
saturation.  It  is  expected  to  secure  a  total 
of  75  sec.-ft.  from  these  wells  and  a  sea- 
sonal delivery  of  about  26,000  acre-feet. 

Turbine  Pump  for  Each  Well 

Each  well  will  be  equipped  with  a  direct- 
connected,  motor-driven,  deep-well  turbine 
pump,  operating  under  a  total  head  of  100 
ft.  The  water  from  all  the  wells  will  be  de- 
livered through  a  60-in.  reinforced  concrete 
pipe  a  di-stance  of  SV2  miles  to  a  ditch  on 
the  hills  above  the  district.    The  ditch  will 


have  a  length  of  6i/4  miles,  will  be  lined 
with  reinforced  concrete  and  is  to  deliver 
85  sec.-ft.  on  a  grade  of  1.92  ft.  per  mile. 
At  the  lower  end  of  this  ditch  the  water 
will  be  lifted  by  pumps  to  a  high  level 
ditch  160  ft.  above. 

This  pumping  plant  will  be  equipped  with 
three  16-in.  horizontal,  single-stage,  cen- 
trifugal pumps  direct  connected  to  500-hp. 
motors,  and  two  10-in.  pumps  of  similar 
type  driven  by  200-hp.  motors.  The  high 
level  ditch  will  be  built  along  the  hills  on 
the  east  side  of  the  district  and  will  have  a 
total  length  of  5Vi  miles.  It  will  also  be 
lined  with  reinforced  concrete  and  is  ex- 
pected to  deliver  the  same  quantity  as  the 
ditch  already  mentioned,  although  its  grade 
will  be  5  ft.  per  mile.  From  its  terminus 
the  water  will  be  delivered  by  gravity  di- 
rect to  the  farmers.  An  additional  booster 
station  will  be  installed  for  raising  water  to 
the  high  level  ditch  No.  2,  which  is  to  sup- 
ply the  highest  lands  of  the  district.     This 


station  will  be  equipped  with  two  8-in. 
pumps  arranged  similarly  to  those  in  the 
larger  stations,  driven  by  125-hp.  motors. 
These  will  operate  against  a  head  of  160  ft. 
The  system  of  mains  and  distributing  pipes 
supplied  by  the  ditches  will  range  in  size 
from  36  in.  to  6  in.  in  diameter  with  a  total 
length  of  about  95  miles.  These  pipes  will 
be  laid  so  as  to  deliver  water  under  pres- 
sure at  a  designated  point  opposite  every 
individual  tract  of  land.  All  pipes  up  to 
12  in.  in  diameter  will  be  either  of  rein- 
forced concrete  or  protected  riveted  steel. 
The  latter  type  will  be  used  exclusively  for 
diameters  exceeding  12  in. 

The  total  cost  of  the  work  is  estimated  to 
be  approximately  $1,400,000.  The  entire 
plant  is  to  be  constructed  during  the  pres- 
ent season;  contracts  are  to  be  awarded,  it 
is  announced,  about  the  latter  part  of  June. 
C.  W.  Wright  of  Lindsay,  Cal.,  is  the  secre- 
tary of  the  district,  and  Stephen  E.  Kieffer 
of  San  Francisco  is  the  chief  engineer. 


Abandoned  Bridge  Difficult  to  Destroy 

Heavy  Charges  of  Dynamite  Are  Required  to  Demolish  Reinforced- 
Concrete  Structure  Put  Out  of  Service  by  Levee  Extension  Work 

By  J.  H.  WEATHERFORD 
City  Engineer,  Memphis,  Tenn. 


IN  connection  with  a  levee  system  pro- 
tecting certain  low  property  in  Memphis, 
Tenn.,  against  floods  of  the  Mississippi 
River,  described  in  Engineering  Record  of 
June  10,  page  775,  a  three-span  concrete 
bridge  40  ft.  wide  and  120  ft.  long,  built  in 
1908,  was  abandoned  and  the  old  channel 
beneath  filled  up.  This  fill  had  its  crown 
at  a  point  about  10  ft.  east  of  the  concrete 
bridge  and  extended  west  along  the  bed  of 
the  old  bayou  to  a  junction  with  the  levee 
fill  described  in  that  article.  Fig.  1  shows 
the  original  levee,  the  concrete  bridge  de- 
stroyed, and  a  plate-girder  railroad  bridge 
also  taken  out.  When  the  original  levee 
fill  was  made,  dirt  which  ordinarily  would 
take  a  IV2  to  1  slope  continually  slid  until 
it  took  the  line  indicated  in  the  drawing 
as  "top  fill  after  slides,"  and  it  appeared  to 
be  necessary  to  quit  on  this  fill  until  a  later 
period,  which  was  done. 

Bents  Under  Railway  Bridge 

The  two  bents  under  the  railway  bridge 
each  consisted  of  sixteen  piles.  The  south 
one  of  these  bents,  which  was  almost  di- 
rectly in  the  channel,  was  shoved  east  and 
over  half  of  the  piles  broken,  so  that  it  be- 
came necessary  to  cut  them  off  and  put  in 
a  temporary  frame  bent.  The  concrete 
bridge  was  carried  on  two  abutments,  ex- 
tending well  down  into  the  bayou  banks, 
and  on  two  bents,  each  of  four  concrete 
columns  20  x  20  in.  and  20  ft.  long.  These 
in  turn  were  supported  by  a  concrete  sill 


4  ft.  square  and  40  ft.  long  on  wooden 
piles.  These  bents  were  apparently  not  dis- 
turbed by  the  original  slide. 

About  1912  it  had  been  noted  that  the 
abutments  were  settling  slightly  and  mov- 
ing toward  the  center  of  the  bayou,  owing 
to  the  sliding  of  the  banks.  This  settle- 
ment may  be  plainly  seen  on  the  north  span 
in  photograph  2.  At  the  time  the  photo- 
graph was  taken — May,  1916 — the  north 
abutment  had  sheared  off  under  the  end  of 
the  bridge  and  decided  cracks  had  opened 
up  north  and  south  of  the  center  columns, 
showing  that  these  columns  were  carrying 
loads  considerably  greater  than  those  for 
which  they  were  designed. 

High  Water  Changes  Plans 

At  the  time  the  first  settlement  was  noted 
it  was  determined  to  underpin  the  two 
abutments,  so  as  to  prevent  further  move- 
ment; but  the  high  water  of  1912  in  the 
Mississippi  River  made  it  apparent  that  a 
protection  levee  and  pumping  station  would 
have  to  be  built  and  extensive  work  be  done 
to  protect  the  city  against  overflow.  It 
was  decided  as  a  part  of  this  work  to 
abandon  the  bridge  and  fill  the  bayou  under 
it.  No  attempt  was  made,  therefore,  to  pro- 
tect the  abutments  or  stop  the  sliding. 

The  work  of  filling  under  the  bridge  was 
begun  about  May  1,  and,  in  order  to  check 
the  effect  of  the  sliding  from  the  west,  the 
fill  was  first  made  east  of  the  bridge  with 
old  concrete  and  brick,  as  shown  in  Fig.  1. 
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FIG.  1 —  FINAL  FILL  WILL  ENGULF   SITES  OF  BOTH   CONCRETE  BRIDGE  AND   RAILROAD   STRUCTURE 
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Concrete  Bridge  Stubbornly  Resists  Dynamite 

1 — ORIGINAL  LEVEE  FROM  WHICH  EARTH  SLID  DOWN  TOWARD 
CONCRETE   BRIDGE,   CAUSING   CRACKS   IN    COLUMNS 

2 — SLIDING  OF  FILL  CAUSED  SETTLEMENT  OF  NORTH  SANDS 

3 — THE  OUTSIDE  COLUMNS  EITHER  SLID  ON  THE  CONCRETE 
FILL  OR  BROKE   NEAR  THE  BOTTOM,   MOVING  OUTWARD 

4  AND  5 — FURTHER  MOVEMENT  OCCURRED  AS  THE  FILLING 
PROGRESSED 

6 — RESULT    OF    SHOCKS    OF    TEN     STICKS    OF    DYNAMITE    ON 

SOUTH  COLUMNS  OF  EACH  SIDE 
7 — EFFECT  OF  SECOND  SHOCK  ON  SAME  COLUMNS 
8 — CRUSHED    POINT    IN    EAST    GIRDER    BETWEEN    NORTH    AND 

SOUTH  COLUMNS 
9 — CLOSE  VIEW  OF  BREAK  AT  "a"  IN  PHOTOGRAPH  8 
10 — AN  EXAMPLE  OF  LACK  OF  LONGITUDINAL  BARS  IN  BRIDGE 

FLOOR     AND      IMPERFECT      BOND      BETWEEN     FLOOR      AND 

BEAMS 
11 — INTERIOR   BEAMS   WHICH   FAILED 
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Numerous  holes  were  cut  through  the 
bridge  and  the  work  of  filling  under  the 
bridge  proceeded  as  rapidly  as  possible. 
In  spite  of  the  previous  heavy  fill  made  on 
the  east,  the  dirt  underneath  shoved  three 
columns  of  the  north  bent  of  the  concrete 


bridge  eastward  and  one  column  west.  The 
interior  columns  apparently  held  at  the 
bottom  and  crushed  near  the  bottom  of  the 
bridge  girder.  The  outside  columns  either 
slid  on  the  concrete  sill  or  broke  at  some 
point  near  the  bottom  and  moved  out  as 


shown  in  the  two  photographs,  2  and  3. 
Further  movement  occurred  as  the  filling 
progressed,  as  shown  in  photographs  4 
and  5.  As  the  condition  of  the  bridge 
then  appeared  to  be  extremely  danger- 
ous,   dynamite   was    resorted    to    and    an 
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endeavor  made  to  break  it  down.  Photo- 
graph 6  shows  the  result  of  a  dobey  shot 
of  ten  sticks  of  dynamite  on  the  south  col- 
umn of  the  east  side,  and  photograph  7  the 
effect  of  a  second  shot  on  the  same  column. 
Dynamite  was  then  extensively  used  to  com- 
plete the  destruction,  it  being  found  neces- 
sary to  put  from  four  to  ten  shots  against 
each  girder  before  it  would  entirely  col- 
lapse. The  bars  were  slightly  bent,  but 
none  was  broken. 

The  column  reinforcement  is  clearly 
shown  in  photograph  7.  Vertical  bars  only 
were  used,  without  hooping. 

The  most  interesting  feature  developed 
is  shown  in  photograph  5,  in  which  it  will 
be  seen  that  the  four  smooth  bars,  although 
they  were  embedded  fully  8  ft.  in  concrete 
above  the  point  of  the  break,  slipped  with- 
out developing  any  apparent  reduction  in 
area.  The  twisted  bar,  however,  which 
does  not  show  in  the  photograph,  pulled  in 


Gasoline  Tractor  Developed 
in  Power  Ditching 

New  Machine  Hauls  Itself  and  Equipment  Over 

Soft    Ground    and    Draws    Plow    Cutting 

Ditch  of  21  Square  Feet  Cross-Section 

By  FRANK  C.  PERKINS 

Buffalo,  N.  Y. 

THE  LATEST  development  in  cable- 
drawn  plows  for  excavating  drainage 
ditches  of  sizes  too  small  to  be  economically 
handled  by  a  dredge  is  the  gasoline  trac- 
tion engine,  mounted  on  caterpillars,  shown 
in  the  photograph. 

About  40  years  ago  a  ditching  plow  was 
invented  for  such  work  and  used  in  western 
Indiana.  It  had  a  double  mold  board  and 
cut  a  ditch  about  4  ft.  wide  on  top,  2  ft. 
deep  and  with  a  bottom  width  of  less  than 
1  ft.  In  making  a  ditch  at  one  cut  80  oxen 
were  used  to   draw  the  plow.     The  next 


TEAM  DITCHING  OUT- 
FIT AND  60-HORSE- 
POWER     GASOLINE 


depending  on  the  amount  of  cable  on  the 
drum.  About  1000  ft.  of  1%-in.  wire  rope 
is  used.  When,  on  account  of  difficult 
ground  or  for  other  reasons,  the  tractor 
must  be  set  at  greater  distance  from  the 
plow,  removable  lengths  of  500  or  600  ft. 
of  wire  rope  are  attached  between  the  plow 
and  the  end  of  the  cable. 

In  operation,  the  plow,  removed  from  its 
four  wheel  carriage,  is  left  at  the  starting 
point  of  the  ditch,  the  cable  attached  to  its 
beam.  The  tractor  moves  ahead  to  the 
proper  point  on  the  line  of  the  ditch,  paying 
out  the  cable  as  it  advances.  The  traction 
gear  is  then  released  and  the  drum  thrown 
in.  As  soon  as  a  strain  is  taken  on  the 
cable,  two  anchor  flukes,  visible  in  the  pho- 
tograph at  the  forward  end  of  the  machine, 
drop  to  the  ground  and  bite  in  as  the  tractor 
moves  backward  until  the  latter  is  securely 
anchored.  When  the  plow  is  drawn  to  the 
end  of  the  cut,  the  drum  is  thrown  out  of 
gear  and  the  traction  thrown  in.  As  the 
tractor  advances,  the  anchors  ride  up  from 
the  ground  and  are  hooked  up  in  the  clear 
by  power. 

One  man  and  a  helper  are  required  to 
operate  the  tractor,  while  another  man 
rides  the  plow.  A  team  and  driver  are  em- 
ployed in  hauling  supplies,  and  a  cabin  on 


two,  thus  showing  that  the  full  strength  of 
the  twisted  steel  was  developed,  but  not  the 
full  strength  of  the  smooth  bars.  It  is  to 
be  noted,  however,  that  the  smooth  bars 
had  not  been  anchored  at  the  top  or  the 
bottom  as  the  best  practice  requires.  While 
this  photograph  shows  the  concrete  broken 
away  around  the  bars  above  the  break,  this 
did  not  occur  until  they  had  pulled  out  of 
the  concrete  and  continued  sliding  had 
broken  the  beam  away  from  the  column  at 
that  point.  So  far  as  a  careful  examina- 
tion could  determine,  the  break  in  the  col- 
umn was  a  clean  break  at  the  point  shown 
in  the  photograph. 

The  concrete  used  in  the  fridge  was  pro- 
portioned six  sacks  of  Portland  cement  to 
a  cubic  yard  of  Mississippi  I^er  sand  and 
gravel,  and  the  extreme  difficulty  in  de- 
stroying the  structure,  as  shown  by  the 
amount  of  dynamite  necessary  to  demolish 
it,  shows  the  wonderful  tenacity  and  power 
of  resistance  of  reinforced  concrete. 

Photograph  8  gives  a  view  of  the  bridge 
corresponding  to  photographs  4  and  5,  and 
shows  a  crushed  point  in  the  east  girder 
between  the  south  and  north  columns. 
Photograph  9  is  a  close  view  of  this  same 
point,  which  also  shows  in  photograph  10. 
Photograph  10  also  shows  the  lack  of  longi- 
tudinal bars  in  the  bridge  floor  and  im- 
perfect bond  between  this  floor  and  the 
beams.  This,  however,  was  developed 
largely  by  the  dynamite.  Photograph  11 
is  a  view  of  one  of  the  interior  beams  which 
failed  at  the  same  time  that  the  outside 
beam  failed. 

After  two  of  the  columns  in  the  south 
bent  had  been  dynamited,  and  the  north 
bent  had  entirely  failed,  an  endeavor  was 
made  to  crush  the  bridge  by  piling  up  a 
dirt  load,  but  although  approximately  6  ft. 
of  dirt  was  spread  over  the  entire  struc- 
ture, it  did  not  even  then  fail  until  dyna- 
mite was  extensively  resorted  to. 


TRACTOR  THAT  IS 
TAKING  ITS  PLACE  ON 
DRAINAGE    WORK 


step  in  the  development  of  this  type  of 
ditching  machine  was  the  use  of  home- 
made wooden  capstans  and  manila  rope  to 
draw  the  plow.  Later  wire  rope,  with 
better  built  capstans  having  self-anchoring 
devices,  was  introduced.  Horses  were  used 
to  haul  these  outfits  and  to  turn  the  cap- 
stans. As  more  powerful  equipment  was 
developed,  the  plows  were  enlarged  and 
built  of  steel.  A  standard  outfit  of  this 
type  consists  of  one  plow  drawn  by  two 
capstans  using  several  thousand  feet  of 
steel  cable.  The  plow  cuts  a  ditch  8  ft. 
wide  on  top,  3  ft.  deep  and  18  in.  in  bottom 
width.  It  is  equipped  with  wings  on  each 
side  which  push  the  earth  back  so  as  to 
leave  a  clear  berm  of  3  ft.  Two  %-in. 
steel  cables,  one  to  each  capstan,  are  used. 
To  the  14-in.  vertical  drum  of  each  capstan 
is  attached  a  24-ft.  sweep,  to  the  end  of 
which  four  horses  are  hitched  abreast.  The 
horses  describe  a  circle  almost  50  ft.  in 
diameter  to  wind  in  3  to  4  ft.  of  cable.  Re- 
lays must  be  used,  and  ordinarily  about  20 
animals  are  necessary  for  each  outfit.  In 
ground  free  from  stumps  and  rocks  such 
an  outfit  can  cut  100  rods  or  more  of  ditch 
per  day.  Frequently  50  miles  of  ditch  in 
a  season  are  cut  at  contract  prices  ranging 
from  $1.25  to  $2  per  rod. 

The  gasoline  machine  which  is  replacing 
these  outfits  consists  of  an  engine  supported 
on  two  long  caterpillars  30  in.  wide,  which 
carry  a  16-in.  diameter  cable  drum  24  in. 
long.  This  drum  is  driven  from  the  main 
shaft  of  the  60-hp.  engine  and  is  geared  to 
give  a  rope  speed  of  14  to  18  ft.  per  minute. 


wheels,  presided  over  by  a  cook,  furnishes 
food  for  the  crew.  The  plow,  weighing  4 
tons  with  its  removable  truck,  a  wagon 
loaded  with  cable  and  supplies  and  the  cook 
wagon  are  hauled  by  the  tractor  over  ordi- 
nary country  roads  at  the  rate  of  2  miles 
per  hour.  Although  the  tractor  weighs  15 
tons,  its  large  bearing  surface  enables  it  to 
travel  over  swamp  lands  too  soft  to  support 
a  team.  A  plow  of  increased  size,  which 
will  cut  ditches  2  ft.  in  bottom  width  and 
SVo  ft.  deep,  is  used  with  the  tractor. 

It  is  said  that  the  first  tractor  has  proved 
so  successful  that  several  others  are  to  be 
put  in  use  during  the  summer  by  ditching 
contractors. 

Highway  Commission  Exonerates  Con- 
tractor in  Part  for  Poor  Workmanship 

Contractors  are  not  always  entirely  to 
blame  for  poor  workmanship,  in  the  opin- 
ion of  Clinton  Cowen,  state  highway  com- 
missioner of  Ohio,  as  expressed  in  a  paper 
presented  at  the  last  annual  meeting  of  the 
Ohio  Engineering  Society.  "His  methods 
and  manner  of  carrying  on  work,"  he 
added,  "are  based  a  great  deal  upon  pre- 
cedent. If  he  has  been  allowed  by  the  en- 
gineer, on  job  after  job,  or  year  after  year, 
to  employ  methods  and  carry  on  his  work 
in  a  manner  detrimental  to  the  best  con- 
struction, it  must  be  expected  that  he  will 
base  his  future  work  on  such  procedure,  and 
I  cannot  see  that  he  is  to  be  censured  for 
this  so  long  as  the  engineers  permit  him 
to  violate  approved  methods." 
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Five  Thousand  Hogs  Eat 
Denver's   Garbage 

Successful  Piggery  Keynote  of  Solution  of  Gar- 
bage Disposal  by  Feeding  Process — How 
Hogs  Awe  Kept  Immune 

WHY  the  garbage-disposal  problem  in 
Denver  has  been  solved ,  with  appar- 
ently so  little  friction  has  been  a  mystery 
to  many  an  Eastern  city  official.  Suc- 
cessful disposal  by  feeding  to  hogs  has 
generally  been  considered  a  process  re- 
stricted to  comparatively  small  cities;  nev- 
ertheless, the  garbage  of  Denver,  with  its 
225,000  people,  has  gone  to  a  hog  ranch  for 
the  last  ten  years,  and  the  process  is  more 
of  a  success  to-day  than  ever  before.  With 
these  questions  in  mind,  and  many  others, 
a  representative  of  the  Engineering  Record 
made  an  inspection  recently  of  the  hog 
ranch  to  find,  if  possible,  the  "key."  A  suc- 
cessful hog  ranch  of  enormous  proportions, 
on  which  garbage  is  not  the  only  diet, 
seemed  to  be  the  answer. 

City  Put  to  No  Expense 

Probably  no  other  city  of  the  size  of  Den- 
ver has  such  a  contract  as  it  has.  There 
is  no  money  consideration,  but  the  city  has 
no  investment  even  for  collection.  The 
Denver  Hog  Ranch  Company  agrees  to  col- 
lect and  dispose  of  the  garbage  in  an  effi- 
cient manner.  Every  day  the  downtown 
district  is  covered.  Twice  and  three  times 
a'  week  the  residential  districts  are  served. 
This  frequency  is  reduced  during  the  cold- 
est winter  months.  The  company  pays  an 
inspector  to  handle  complaints,  but  his  au- 
thority comes  from  the  city.  Twice  a  day 
he  gets  records  of  complaints  from  the  com- 
plaint clerk  in  the  City  Hall.  He  is  fur- 
nished with  a  Ford  truck,  which  enables 
him  to  carry  two  garbage  cans.  His  busi- 
ness is  to  remedy  the  immediate  condition, 
carry  away  a  can,  if  necessary,  and  then 
adjust  the  matter  so  that  the  collector  will 
do  his  work  satisfactorily  in  the  future. 
Perhaps  a  route  is  too  large,  or  the  collector 
is  indifferent,  for  angels  do  not  drive  gar- 
bage wagons.  The  point  is  that  there  is  a 
definite  check,  quickly  applied.  There  are 
eighteen  teams,  fifteen  of  them  serving  the 
more  congested  districts,  making  two  trips 
per  day.  The  drivers  are  paid  $40  per 
month  plus  board  and  bunks  at  the  ranch. 

Steel  tanks  holding  600  gal.  are  mounted 
on  ordinary  running  gears.  The  rear  end 
slopes  up  at  an  angle  of  45  deg.,  and  pro- 
vision is  made,  if  desirable,  to  dump  the 
tanks  by  lifting  the  front  end  and  rotating 
over  the  rear  axle. 

The  horses  and  mules  are  kept  in  a  barn 
at  the  ranch.    The  stable  is  of  wooden  con- 


CONCRETE  FEEDING  SLAB  ON  l£FT  AND  FARROWING  PENS    AND    SHED   ON    RIGHT 


struction,  with  haymow  above.  There  are 
two  rows  of  stalls  facing  a  12-ft.  concrete 
passageway,  down  which  an  industrial  track 
is  laid  for  the  distribution  of  feed.  The 
comfort  of  the  horse  is  conserved  by  let- 
ting him  stand  on  a  clay  floor.  Back  of  the 
stalls  is  a  runway  of  concrete  6  ft.  wide. 
Whether  or  not  goats  will  prevent  horses 
from  getting  sick,  it  is  an  old  observation 
that  they  will.  Nevertheless,  since  one  has 
been  allowed  the  privileges  of  the  stable  the 
horse  mortality  has  been  reduced  to  practi- 
cally nothing. 

Pen  Arrangements 

In  the  plan  of  the  hogpens,  the  various 
grades  are  separated  for  the  purpose  of 
feeding  the  balanced  ration  considered  best, 
from  experience,  for  the  particular  age  and 
period  of  the  hog's  life.  The  farrowing 
shed,  504  ft.  long,  is  a  wooden  structure  30 
ft.  wide,  with  8  x  10-ft.  pens  on  each  side 
of  a  10-ft.  passageway.  Connected  with  the 
inside  pen  is  an  outside  8  x  16-ft.  feeding 
pen.  These  pens  are  all  floored  with  2-in. 
plank.  As  a  harder  floor  makes  the  hog 
uneasy,  the  floors  in  all  the  pens  where  the 
animal  sleeps  are  of  wood.  Garbage  is  fed 
direct  from  the  tank  wagons  to  the  outside 
pens  of  this  shed,  as  shown  in  one  of  the 
photographs,  driveways  being  provided  on 
both  sides  of  the  shed.  On  the  opposite 
side  of  the  driveways  are  50  x  200-ft.  fat- 
tening pens,  where  the  feeding  is  done  on 
concrete  slabs.  There  is  a  fence  on  each 
side  of  this  slab,  with  gates  across  the  slab. 
Hogs  being  fattened  will  not  entirely  clean 
up  garbage,  so  lean  pigs  and  recently  bred 
sows  are  let  in  to  clean  up  the  whole  run- 
way after  the  fatteners  have  finished.  The 
sows  are  then  driven  out  into  a  pasture. 
Each   day   the   residue   on   these   slabs,  is 


cleaned  off  into  pick-up  wagons,  which  de- 
posit the  material  on  a  filling  dump  about  Va 
mile  from  the  ranch.  This  is  not  a  refined 
process  of  cleaning,  shovels  only  being  used. 
One  other  set  of  pens — those  where  the 
young  pigs  are  weaned  and  then  vaccinated 
— completes  the  different  classes.  They  are 
8  x  30  ft.  outside,  floored  with  concrete, 
and  a  6  x  6-ft.  shed  floored  with  plank. 
When  the  young  pigs  are  removed,  the  pens 
are  cleaned  out  and  sterilized  with  creolin. 

Cholera  Cure  Found 

One  of  the  principal  things  which  make 
the  system  a  success  is  that  of  keeping  the 
hogs  free  of  cholera.  The  whole  herd 
of  5000  is  immune,  and  a  laboratory  where 
serum  and  virus  are  prepared  under  the 
direction  of  skilled  operators  has  been  in 
operation  six  years.  A  new  commercial  se- 
rum plant,  with  twenty  rooms  in  the  labo- 
ratory and  numerous  outside  pens  for  500 
hogs,  was  built  this  summer  to  afford  a  sup- 
ply to  hog  growers  throughout  the  country. 
This  is  a  byproduct  of  the  piggery,  but  it 
is  one  which  made  it  a  success  financially. 
Cholera  kills  $60,000,000  worth  of  hogs  per 
year  in  this  country;  the  ranch  company 
loses  none,  and  sells  guaranteed  immune 
stock. 

Another  point  is  the  balanced  ration. 
Garbage  alone  will  do,  but  a  balanced  ration 
is  much  preferred,  as  it  makes  better  pork. 
Alfalfa  is  fed  to  excess  in  all  the  pens. 
Corn,  swill,  and  finely  cut  alfalfa  are  used 
for  fattening. 

Water  Supply 

Water  arrangements  have  been  given 
much  thought.  Formerly  a  V-trough  ran 
down  the  front  of  all  the  pens.  This  is  still 
the  system  in  the  farrowing  shed,  but  a 
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board  is  placed  over  the  whole  length,  ex- 
cept for  a  space  about  10  in.  long,  so  that 
the  animal  can  only  get  her  nose  into  the 
trough,  and  thus  not  foul  the  stream  or 
clog  the  trough.  Outside,  the  troughs  have 
been  abandoned,  as  it  required  one  man's 
time  to  keep  the  troughs  clean,  especially 
in  winter.  Two  hundred  Ideal  hog  water- 
ers  have  been  installed.  These  are  pat- 
ented, but  the  scheme  was  brought  to  per- 
fection on  this  ranch.  They  consist  of  a 
circular  galvanized  hood  with  a  small  sec- 
tor about  10  in.  long  indented  for  the  water, 
which  is  controlled  ^by  a  ballcock,  to  come 
up  from  below.  In  winter,  a  lamp  is  placed 
under  the  hood  to  prevent  the  pipes  from 
freezing.  Warm  water  keeps  the  hogs  con- 
tented, and  rushes  the  fattening  process. 

Do  Not  Sterilize  Garbage 

One  of  the  things  that  could  not  be  done 
was  to  sterilize  the  garbage.  Several  years 
ago  there  was  much  agitation  against  feed- 
ing raw  garbage.  The  ranch  company, 
therefore,  spent  $20,000  on  a  cooking  outfit. 
The  hogs  did  well  on  this  ration  for  about 
sixty  days,  and  then  began  to  lose  weight. 
Experts  found  organic  acids  were  formed 
which  at  first  stimulated  the  stomach,  but 
finally  irritated  it.  The  plant  consisted  of 
a  dumping  platform,  conveyors  to  tank 
cookers  heated  by  steam  from  two  80-hp. 
boilers,  and  an  elevated  storage  tank.  As 
the  cooked  garbage  was  wet,  a  tank  feeder 
was  built  with  spouts  on  each  side,  through 
which  the  garbage  could  be  discharged  onto 
the  feeding  platforms.  Mechanically  every- 
thing worked  out  successfully,  but  the  hogs 
could  not  stand  the  cooking. 

Little  Odor 

As  to  odors,  they  were  scarcely  noticeable 
at  the  time  of  the  inspection,  in  June,  al- 
though the  visit  was  made  in  the  morning, 
before  the  pens  had  been  cleaned  for  the 
day.  However,  it  was  explained  that  we 
were  at  a  commercial  hog  ranch,  not  at  a 
breakfast-food  factory.  Within  five  min- 
utes after  entering  the  grounds  no  odors 
at  all  were  noticed.  The  drying  effect  of 
the  atmosphere  no  doubt  contributes  greatly 
to  this  condition.  The  ranch  is  5  miles  from 
the  business  center  of  the  city  and  about  2 
miles  from  the  outskirts.  No  complaints  of 
a  nuisance  have  ever  been  made. 

One  of  the  byproducts  is  the  recovery  of 
silverware  for  the  hotels.  Bones  are  put 
through  a  crusher  driven  by  an  80-hp.  en- 
gine. Approximately  21,600  tons  of  gar- 
bage are  handled  per  year,  and  150  tons 
of  bone  meal  obtained.  The  Denver  Hog 
Ranch  Company  gets  about  60  per  cent  of 
the  garbage,  the  remainder  being  cared  for 
by  private  scavengers. 


Plot  Canal  Cross-Section  Notes  in  the 
Field 

Cross-section  plats  of  the  finished  canal 
sections  on  the  624  miles  of  canals  in  the 
Little  River  Drainage  District  of  Missouri 
are  made  in  the  field  directly  from  the  ob- 
served readings,  no  other  notes  being  taken. 
Thin  cross-section  paper  is  used  and  extra 
carbons  are  made,  one  for  the  chief  engi- 
neer's file,  one  for  the  contractor  and  one 
for  the  resident  engineer.  William  A. 
O'Brien,  chief  engineer,  states  that  the 
method  is  simple,  satisfactory,  rapid  and 
enables  the  engineer  to  check  any  unusual 
condition  at  once,  whereas  it  might  not  be 
found  if  notes  only  were  taken. 


Long  Move  for  800-Ton 
Residence 

Sharp    Curves,    Steep    Grades    and    40-Foot 

Trestlework     Necessary     in     California 

House-Moving  Job 

THE  OLD  Colonel  Crocker  residence  in 
Hillsborough  near  San  Francisco  was 
recently  purchased  under  the  agreement 
that  it  would  be  removed  by  the  buyer  with- 
out injury  to  the  trees  of  the  estate.  The 
house  was  built  many  years  ago  when 
massive  construction  was  the  custom.  It 
is  four  stories  high  and  85  x  135  ft.  in 
plan.  There  are  about  33  rooms,  several 
built-in  safes  and  six  large  chimneys,  one 
of  which  is  estimated  to  weigh  45  tons.  The 


14-in.  crossbeams  spaced  3  ft.  apart  were 
set  directly  under  these  longitudinal  beams. 
Where  chimneys  or  other  extra-heavy  loads 
were  concentrated  at  one  point  the  spacing 
of  crossbeams  was  decreased  or  extra  beams 
were  provided.  Seven  were  placed  under 
the  45-ton  chimney.  Short  14  x  16-in. 
spring  beams  were  laid  beneath  and  parallel 
to  the  crossbeams,  and  rested  in  turn  on  two 
lines  of  18  x  18-in.  timbers  running  the  full 
length  of  the  building.  Thus  the  load  was 
finally  centered  on  these  two  18-in.  beams, 
which  bore  directly  on  the  8-in.  rollers  and 
to  which  was  applied  the  pull  for  moving 
the  structure  along  the  runway. 

The  pull  was  supplied  by  two  two-horse 
teams  on  capstans  operating  7-sheave 
tackles   rove  with   %-in.   wire  rope.     The 


800-TON   HOUSE  DESCENDS   GRADE  ACROSS    GULLY  ON  40-FOOT  TRESTLE 


total  weight  of  the  structure  is  roughly 
calculated  to  be  about  800  tons. 

It  was  found  that  the  moving  operations 
would  necessitate  a  trestle  300  ft.  long 
across  a  ravine  and  a  500-ft.  grade  down 
which  the  house  must  descend  at  the  rate  of 
1%  in.  per  foot.  The  most  difficult  condi- 
tion, however,  was  sharp  curves  required 
to  avoid  cutting  trees.  In  one  case  a  right- 
angle  turn  had  to  be  made  in  about  400  ft. 
A  runway  of  standard  house-movers'  cribs 
was  built  ahead  of  the  structure  as  it  ad- 
vanced. The  rollers  ran  on  a  bed  of  12  x 
14-in.  stringers  resting  directly  on  the 
cribs  and  without  post  supports.  Where 
the  runway  was  highest  the  cribs  were  held 
in  place  with  12  x  12-in.  braces  placed  every 
20  ft. 

In  raising  the  structure  from  its  old 
foundations  five  rows  of  10  x  12-in.  beams 
were  placed  lengthwise  directly  under  the 
fioor  joists   of  the   building.     Then    12   x 


Z:irE>tSC^"S  2'SteelCabhs 


^ 


'jFbrfs 


^ 


Main 
Bporing 
Timbers 

i4 


HITCH    PREVENTED   UNEQUAL  PULL  ON  TIMBERS 


tackles  were  attached  to  a  2-in.  cable  fas- 
tened to  the  18-in.  beams  in  such  a  way  as 
to  equalize  the  strain  and  prevent  a  greater 
pull  coming  on  one  tackle  than  on  the  other. 
The  dead  end  of  the  hauling  rig  was  secured 
by  digging  a  10-ft.  trench  30  ft.  long.  The 
trench  was  bulkheaded  with  8  x  10-in.  tim- 
bers and  in  it  were  placed  four  upright  14  x 
14-ft.  posts  10  ft.  long.  Around  these  posts 
at  the  mid-point  a  2-in.  cable  was  wrapped 
and  led  thence  to  a  convenient  point  for 
attaching  the  tackle.  The  building  trav- 
eled usually  at  the  rate  of  20  ft.  per  hour, 
attended  by  a  crew  of  18  men. 

Eight  Circular  Runways  Beneath 
Shoring 

Just  before  descending  the  steep  grade 
it  was  necessary  to  swing  the  house  through 
a  half  turn.  This  was  done  by  building  up 
eight  circular  runways  beneath  the  shoring 
and  providing  each  with  rollers.  A  plumb 
line  was  hung  at  the  center  of  the  shoring, 
and  each  roller  was  pointed  toward  this  so 
as  to  bring  it  to  a  true  radial  position. 
When  this  improvised  turntable  was  ready 
the  pull  was  applied  at  opposite  corners  in 
opposite  directions,  and  by  changing  the 
direction  of  pull  from  time  to  time  the  half 
revolution  was   successfully  completed. 

The  building  was  purchased  from  the 
Crocker  estate  by  Charles  J.  Lindgren  of 
Burlingame.  Ellis  Anderson,  a  Burlingame 
house-moving  contractor,  superintended  the 
work. 
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Tests  Show  Activated-Sludge  Process  Adapted 
to  Treatment  of  Stock- Yards  Wastes 

Sanitary  Engineers  of  Armour  &  Company  Report  Results  of 
Experiments  Conducted  at   Union   Stock   Yards  in   Chicago 


THE  activated-sludge  process  of  sewage 
treatment  will  satisfactorily  purify  the 
industrial  wastes  from  the  Packingtown 
factories  of  Armour  &  Company.  The 
space  required  will  be  small  and,  if  the 
sludge  can  be  dewatered  cheaply,  the  cost 
will  be  comparatively  low.  These,  in  short, 
are  the  conclusions  arrived  at  by  the  officials 
of  Armour  &  Company  after  an  extended 
investigation  by  their  sanitary  engineers, 
M.  D.  Harding,  assistant  superintendent; 
G.  L.  Noble,  engineer,  and  Paul  Rudnick, 
chief  chemist.  From  Mr.  Harding  the  fol- 
lowing information  regarding  the  work  has 
been  obtained: 

Packinghouse  Sewage  Complex 

This  sewage  is  very  concentrated  and 
varies  widely  in  its  composition,  as  may  be 
judged  from  the  various  manufacturing  de- 
partments where  it  originates — beef 
slaughtering,  sheep  slaughtering,  render- 
ing, cold  storage,  stick  plant,  fertilizer 
works,  degreasing  plant,  wool  house,  chemi- 
cal laboratory,  lard  refinery,  oleo  plant,  but- 
terine  factory,  soda-fountain  supplies  fac- 
tory, hog  killing,  pork  curing,  canned 
meats,  power  plant  and  the  domestic  sewage 
from  10,000  employees.  According  to  the 
report  on  industrial  wastes  from  the  stock 
yards  and  Packingtown,  made  to  the  Board 
of  Trustees  of  the  Sanitary  District  of  Chi- 
cago in  October,  1914,  the  minimum  analy- 
sis showed  58  parts  per  million  of  sus- 
pended solids  and  the  maximum  2760. 

Taking  an  average  of  all  analyses  made 
by  the  Sanitary  District  for  each  of  the 
three  Armour  sewers  and  computing  from 
records  held  by  the  mechanical  department 
regarding  the  flow  through  each,  the  results 
show  the  average  suspended  parts  per  mil- 
lion for  the  day-and-night  flow  to  be  700. 

Analyses  made  by  Armour  &  Company  in 
recent  investigations,  however,  show  a 
slight  reduction  from  this  figure.  This 
sewage,  which  originates  from  so  many  dif- 
ferent sources  and  which  contains  so  much 
solid  material,  is  necessarily  a  difficult  sew- 
age to  treat. 

Preliminary  Experiments 

Armour  &  Company  were  the  first  pack- 
inghouse firm  to  experiment  with  concen- 
trated industrial  wastes,  and  there  was 
some  speculation  as  to  whether  the  effect 
would  be  the  same  as  that  produced  in  more 
dilute  domestic  sewage.  To  determine 
this,  sewage  from  the  beef-slaughtering 
house  was  aerated  in  a  tank  5  ft.  long,  1  ft. 
wide  and  12  ft.  deep,  with  an  open-air  jet. 
In  about  twelve  days  the  sludge  took  on  a 
flaky  appearance  and  settled  fairly  rapidly, 
although  the  clearer  portion  was  still  a  yel- 
lowish color.  The  red  color  of  the  sewage 
was  also  changed  to  a  brown.  The  vat  was 
allowed  to  settle,  the  clear  portion  was 
drawn  and  fresh  sewage  was  added  every  12 
hours.  In  this  way,  a  clear,  stable  effluent 
w^as  almost  always  obtained. 

Occasionally  it  was  difficult  to  get  the 
desired  result.  Then  it  was  decided  to 
aerate  a  vat  until  a  chemical  analysis 
showed  that  the  reduction  of  the  complex 
nitrogen  bodies  was  complete.  Approxi- 
mately 15  per  cent  of  the  volume  of  the 


tank  was  filled  with  previously  aerated 
sludge  containing  about  99  per  cent 
moisture  and  fresh  sewage  from  the  beef 
slaughtering  was  added  to  make  up  the  re- 
mainder. The  whole  was  then  aerated  with 
the  following  results: 


AERATION   OF  BEEF-SLAUQHTERING   WASTES 

NITROGEN   AS 

Free 

■* 

Albuminoid 

1   Am- 

Ni- 

Ni- 

Putrescl- 

Time  Ammonia. 

monia 

trites 

trates 

bility 

Fresh. . . 

153.1 

27.9 

Positive 

2  days. 

129.0 

34.0 

•  0.5 

Negative 

4  days. 

90.8 

44.0 

1.5 

Negative 

6  days. 

55.9 

69.8 

6.4 

Negative 

9  days. 

41.0 

45.4 

35.0 

Negative 

11  days. 

9.3 

26.4 

44.0 

0.7 

Negative 

16  days. 

6.5 

0.8 

130.0 

2.7 

Negative 

18  days. 

2.8 

0.1 

9.8 

Negative 

19  days. 

0.8 

, 

0.4 

13.5 

Negative 

20  days. 

0.8 

0.6 

0.3 

16.0 

Negative 

21  days. 

1.2 

0.4 

0.5 

14.0 

Negative 

The  foregoing  analyses  were  all  made  ac- 
cording to  the  standard  methods  of  the 
American  Public  Health  Association.  The 
first  result  was  obtained  by  analyzing  the 
entire  sample.  The  other  analyses  were 
made  on  the  clear  portion  after  the  sludge 
had  settled  out. 

Repetition  Brings  Quicker  Results 

Three  facts  stand  out  clearly  in  the  table, 
according  to  Mr.  Harding.  First,  oxidation 
was  complete  in  18  days ;  second,  there  was 
a  loss  of  nitrogen  in  the  effluent;  and  third, 
the  methylene-blue  test  or  the  putrescibil- 
ity,  recommended  by  the  American  Public 
Health  Association,  gave  a  negative  result 
after  only  two  days'  aeration,  and  long  be- 
fore the  effluent  was  clear. 

As  soon  as  the  composition  became  con- 
stant, the  aerated  sewage  was  allowed  to 
settle  for  45  min.,  the  clear  portion  was 
drawn  off,  fresh  sewage  added  and  the  mix- 
ture was  again  aerated  until  the  process 
was  complete.  After  repeating  this  a  few 
times  the  period  required  to  get  the  desired 
result  was  wonderfully  shortened. 

On  adding  fresh  beef-slaughtering  sew- 
age to  an  equal  amount  of  sludge  containing 
about  99  per  cent  water  a  nonputrescible 
effluent  was  obtained  after  2  hours'  aera- 
tion, although  the  reduction  of  suspended 
solids  was  not  as  great  as  would  have  been 
obtained  with  a  longer  period  of  aeration. 

A  Small  Continuous-Flow  Plant 

In  the  foregoing  experiment  the  con- 
tained sludge  would  flake  quickly  and  settle 
rapidly.  These  two  facts — a  quick  settling 
sludge  and  a  stable  effluent — were  enough 
in  themselves  to  indicate  great  possibilities 
and  to  justify  further  research  and  experi- 
mentation. In  other  words,  the  bacterio- 
logical and  chemical  action  involved  was 
proved  to  be  sound  and  unfailing,  and  the 
next  step  was  to  develop  a  continuous-flow 
plant  so  that  the  raw  sewage,  properly 
screened,  would  flow  in  at  one  point  and  a 
clear,  stable  effluent  be  continuously  dis- 
charged at  the  other  with  suitable  arrange- 
ments for  disposing  of  the  excess  sludge 
accumulated. 

The  first  continuous  system  used  by 
Armour  &  Company  for  experimental  pur- 
poses consisted  of  a  box  4  x  3  ft.  by  5  ft., 
built  with  horizontal,  corrugated  baffles  in 


the  aerating  chamber  and  having  the  set- 
tling chamber  in  the  same  compartment, 
separated  by  a  vertical  baffle  and  built  with 
a  steep,  sloping  bottom  so  that  the  sludge 
would  gravitate  back  to  the  bottom  of  the 
aerating  tank.  The  idea  was  to  give  the 
sewage  and  air  a  longer  flow  by  the  use  of 
corrugated  baffles  and  at  the  same  time  trap 
some  of  the  air  in  the  corrugations,  the 
supposition  being  that  greater  oxygen  ab- 
sorption would  result.  The  air  also  gave 
a  greater  head  to  the  water  in  the  aerating 
side,  causing  it  to  flow  into  the  settling 
chamber  where  the  sludge  was  to  settle  and 
automatically  return  to  the  aerating  tank 
and  the  clear  portion  overflow  the  edge. 
The  results  gained  with  this  tank  were  not 
very  satisfactory  because  it  was  so  small 
that  the  flow  of  influent  often  clogged  the 
small  pipes. 

The  settling  chamber  was  satisfactory 
from  the  standpoint  of  being  undisturbed 
by  the  aeration.  The  sludge  returned 
readily  to  the  aerating  chamber  and  a  clear 
effluent  was  obtained.  No  data  could  be 
obtained  as  to  air  economy,  but  experiments 
on  this  point  are  now  being  conducted  on  a 
larger  scale. 

A  30,000-Gallon  Tank 

The  necessity  of  a  larger  system  was  at 
once  apparent,  so  the  next  step  was  to  build 
a  tank  with  a  capacity  of  30,000  gal.  per 
day  of  24  hours.  It  is  this  system,  with 
additions  made  from  time  to  time,  that  is 
in  operation  at  present,  and  from  which 
data  are  being  collected  that  will  enable  the 
intelligent  design  of  a  plant  large  enough 
to  purify  the  5,000,000  gal.  of  sewage  pass- 
ing from  the  company's  factories  daily. 

The  data  following  are  largely  those  ob- 
tained from  operating  the  previously  de- 
scribed system  up  to  the  present  time.  The 
plant  consists  primarily  of  five  units:  (1) 
Air  pressure  producing  unit;  (2)  aerating 
tank;  (3)  settling  chamber;  (4)  sludge 
storage;  (5)  sludge  dewatering  apparatus. 

The  air-producing  unit  at  present  con- 
sists of  the  air-compressing  apparatus  al- 
ready in  use  in  the  power  house.  Whether 
a  blower  or  a  small  compressor  will  be  used 
eventually  depends  on  the  depth  the  aerat- 
ing tank  is  built.  If  the  aerating  tank  is 
built  rather  deep — say  20  Or  25  ft.,  whicR, 
from  data  at  present  in  hand,  seems  to  be  a 
desirable  depth — then  a  compressor  will  be 
necessary.  A  blower  would  probably  make 
the  air  cost  more,  considering  the  pressure 
necessary,  and  the  load  would  be  too  great 
for  a  blower.  The  deeper  tank  will  give  a 
chance  for  greater  absorption  of  oxygen 
from  the  air,  which  will  help  to  offset  the 
extra  cost  as  the  result  of  the  extra  pres- 
sure required.  Of  course,  the  depth  of  the 
tank  will  be  determined  by  the  space  avail- 
able, the  nature  of  the  footing,  etc. 

How  Should  Air  Be  Distributed? 

The  tank  in  which  the  sewage  is  aerated 
is  10  X  20  ft.  by  10  ft.,  and  is  divided  by  a 
central  partition  lengthwise  of  the  tank, 
with  an  underflow  at  one  end.  The  sewage 
thus  enters  at  one  end  of  the  tank,  flows  the 
full  length,  returns  on  the  other  side  of  the 
partition  and  is  discharged  at  the  same  end 
at  which  it  enters.  This  is  probably  the 
style  of  tank  which  will  be  considered 
standard  for  this  purpose,  as  it  provides  for 
few  changes  in  the  sewer  lines. 

Manufactured  porous  plates  were  first 
used  for  distributing  the  air,  being  placed 
in  the  trough  of  a  sawtooth  shaped  false 
bottom,  but  they  vvere  of  uneven  porosity 


138 


ENGINEERING     RECORD 


Vol.  74,  No.  5 


and  gave  a  poor  distribution.  They  were 
abandoned  very  soon  and  1-in.  galvanized 
iron  pipe,  perforated  with  1/25-in.  holes,  2 
in.  apart  and  staggered,  were  used  in- 
stead. These  pipes,  Mr.  Harding  reports, 
give  a  very  good  distribution  and  have  the 
advantage  that  they  can  be  taken  up  and 
cleaned  without  shutting  down  the  system. 
It  is  probable  that  a  better  method  of  dis- 
tributing the  air  will  be  developed. 

The  sawtooth  bottom  in  the  aerating  tank 
has  also  been  abandoned  as  unnecessary. 
The  specific  gravity  of  the  sludge  is  so 
nearly  the  same  as  that  of  water  that  the 
air  keeps  it  thoroughly  mixed  with  the  sew- 
age without  the  irregular  bottom  designed 
to  bring  any  settling  sludge  back  to  the 
point  of  air  discharge.  This  would  prob- 
ably not  be  true  if  the  sewage  were  not  well 
screened  or  passed  through  an  effective  grit 
chamber  previously. 

Underflow  and  overflow  baflles  are  placed 
in  the  aerating  tank  about  6  ft.  apart  and 
are  designed  so  that  the  sewage  must  take 
a  zigzag  course  in  addition  to  flowing  up 
and  down,  thereby  insuring  a  thorough  mix- 
ing and  preventing  short-circuiting. 

The  settling  chamber  is  built  with  a  con- 
ical bottom  so  that  the  sludge  will  be  con- 
centrated at  one  point  and  easily  siphoned 
off  to  the  sludge  storage.  The  settling 
period  is  about  40  min. 

The  sludge  storage  may  be  any  shape 
tank  where  the  sludge  can  be  stored  and 
aerated. 

Dewatering  Machinery 

At  present  the  dewatering  machinery 
consists  of  small  experimental  machines, 
such  as  filter  presses,  centrifuges  and  dri- 
ers. The  company  has  not  definitely  de- 
cided what  method  of  dewatering  will  be 
advisable. 

The  plant  is  now  operating  on  the  con- 
tinuous-flow plan.  It  requires  about  10  to 
12  hours'  aeration  in  the  presence  of  25  per 
cent  of  activated  sludge  to  complete  the 
action  and  make  the  continuous  flow  perma- 
nent. Then  the  sludge  is  further  aerated 
for  about  3  hours  before  being  returned  to 
the  sewage  chamber. 

The  amount  of  air  used  is  3  cu.  ft.  per 
gallon,  or  at  the  rate  of  0.3  cu.  ft.  to  a 
gallon  per  hour.  The  air  is  measured  by 
means  of  an  orifice  and  differential  mono- 
meter  and  the  water  flow  is  gaged  by  a  tri- 
angular weir. 

The  sludge  resulting  from  this  process 
has  the  following  composition  based  on  a 
10-per  cent  moisture  basis: 


Per  Cent 

Ammonia   5.57 

Pat    5.54 

Total  phosphoric  acid 2.05 

Bone  phosphate  of  lime 4.50 

Water  soluble  potash 0.43 


The  value  of  the  sludge  as  a  fertilizer, 
therefore,  depends  upon  its  ammonia  con- 
tents. 

Much  work  has  been  done  toward  finding 
a  practical  method  of  dewatering  the 
sludge.  This  material,  not  unlike  activated 
sludge  from  domestic  sewages,  is  light  and 
flaky — haying  a  specific  gravity  of  about 
1.02.  The  sludge  which  is  siphoned  from 
the  settling  chamber  will  average  99.5  per 
cent  of  water. 

The  first  step  in  dewatering  the  sludge  is 
further  settling.  The  time  of  settling  is 
naturally  limited  by  two  things — capacity 
and  the  fact  that  the  sludge  will  become 
septic  upon  standing  too  long  without  air. 


It  has  been  found  that  the  sludge  can  be 
reduced  from  991/2  to  99  per  cent  moisture 
with  from  4  to  6  hours'  settling,  provided  it 
is  in  the  proper  condition.  This  reduces 
the  volume  which  must  be  handled  50  per 
cent.  In  other  words,  the  sludge  becomes 
so  much  more  concentrated  that  there  is 
just  half  as  much  moisture  to  handle.  Ex- 
periments have  shown  that  settling  under 
hydrostatic  pressure  takes  place  with  more 
rapidity,  but  seems  to  have  but  little  effect 
in  the  reduction  of  moisture.  What  other 
steps  will  be  employed  remains  yet  to  be 
determined.  Centrifuges  appear  to  be  a 
possibility  in  reducing  the  greater  bulk  of 
this  moisture.  By  this  means  the  moisture 
may  be  reduced  to  92  per  cent  or  90  per 
cent.  The  solid  bowl  pipe  has  been  found 
preferable. 

A  drier  preceded,  possibly,  by  the  use  of 
a  Worthington  type  filter  press  may  be  the 
other  two  steps  in  reducing  this  sludge  to  a 
10-per  cent  moisture  basis.  These  remarks 
are  of  necessity  only  tentative,  as  they  are 
based  on  the  experimental  work  accom- 
plished to  date.  It  is  possible  a  better 
method  than  any  here  suggested  may  later 
be  found. 

Cost  of  Treatment 

At  present  it  is  very  diflScult  to  estimate 
what  the  cost  of  operation  will  be,  as  it  is 
not  known  what  the  expense  will  be  to  de- 
water  the  sludge.  Following  is  an  estimate 
by  Mr.  Harding  of  the  cost  per  1,000,000 
gal.  as  judged  from  the  data  available  to 
date: 


Air  3,000,000  cu.  ft.  at  ?0.003  per  M $9.00 

Drying    and    preparing    sludge    for    fertilizer 

(2  tons  at  $6) 12.00 

Labor  (considering  capacity  of  5,000,000  gal.)  2.00 

Total   $23.00 

Byproduct  2  tons  fertilizer   (5  units  ammonia 

at  $2)   20.00 

Probable  cost  per  1,000,000   gal.   exclusive  of 

interest,  depreciation  and  repairs $3.00 


The  cost  of  air  will  vary  depending  on 
the  price  of  electricity.  Depreciation,  re- 
pair and  interest  will  probably  remain 
fairly  stationary.  It  is  hoped  that  the 
sludge  dewatering  cost  may  be  materially 
reduced. 

A  rectangular  plant  seems  to  be  the  most 
feasible  plan  of  construction.  Aerating 
chambers,  settling  chambers,  and  sludge 
storage  tanks  may  all  be  included  in  the 
plan  to  advantage,  as  has  been  done  in  the 
experimental  plants  of  several  cities.  The 
amount  of  space  required  will  be  about  one- 
tenth  to  one-eighth  of  an  acre  per  1,000,000 
gal.,  depending  on  the  depth  of  the  system. 

The  problems  yet  to  be  solved  present 
themselves  in  about  the  following  order  of 
importance:  (1)  Dewatering  of  the  sludge 
economically;  (2)  best  method  of  distribut- 
ing the  air;  (3)  the  relative  length  of  time 
of  aeration  of  sewage  and  sludge;  (4)  un- 
favorable influence  of  rapidly  changing 
temperatures  of  the  sewage. 


230,450  Tons  of  Explosives  for  Indus- 
trial Purposes  Produced  in  1915 

The  production  of  explosives  in  the 
United  States,  excluding  exports,  during 
the  calendar  year  1915,  according  to  figures 
that  the  U.  S.  Bureau  of  Mines  has  re- 
ceived from  manufacturers,  was  230,450 
short  tons,  as  compared  with  225,126  short 
tons  in  1914.  The  report  covers  only  the 
explosives  used  in  coal  and  metal  mining, 
and  other  industrial  enterprises. 


Railway  to  Haul  225,000  Tons 
to  Hetch  Hetchy  Dam 

Comparing   Auto  Trucks  and   Steam   Railway 

Results  in  Selecting  the  Latter 

for  60-Mile  Haul 

IN  PLANNING  the  general  construction 
scheme  for  the  Hetch  Hetchy  dam,  which 
is  a  feature  of  the  new  water-supply 
system  being  built  for  San  Francisco,  a 
comparative  study  was  made  of  costs  of 
handling  construction  materials  by  auto 
truck  and  by  specially  constructed  steam 
railway.  The  distance  from  the  nearest 
railroad  to  the  dam  site,  following  the  gen- 
eral line  of  the  aqueduct,  is  about  60  miles, 
and  about  225,000  tons  of  construction  ma- 
terials will  have  to  be  hauled  in.  After  a 
study  of  the  conditions,  M.  M.  O'Shaugh- 
nessy,  city  engineer  of  San  Francisco,  under 
whose  direction  the  entire  project  is  being 
carried  out,  reported  that  the  immediate 
construction  of  a  railroad  from  Rosasco  to 
the  dam  site  would  mean  a  saving  in  freight 
bills  to  the  city  of  about  $1,000,000. 

Improvements  Estimated  at  $600,000 

Surveys  were  made  of  both  highway  and 
railroad  routes,  and  it  was  found  that  grad- 
ing, bridges,  culverts  and  surfacing  on  the 
29-mile  stretch  of  highway  between  Hetch 
Hetchy  and  Hamilton  would  total,  including 
all  costs,  approximately  $600,000.  This 
stretch  of  road  the  city  is  obligated  to  build, 
under  the  terms  of  the  Raker  act,  regardless 
of  the  method  adopted  for  transporting  ma- 
terials. Detailed  estimates  on  the  construc- 
tion of  the  60-mile  railroad  as  a  whole 
showed  the  cost  of  the  entire  line  to  be 
$1,665,000.  Thus,  subtracting  the  cost  of 
the  29-mile  stretch,  the  outlay  expressly  for 
the  railroad  would  be  $1,065,000. 

The  cost  of  operation  and  maintenance  of 
the  railroad  was  figured  at  7  cents  per  ton- 
mile,  or  $4.20  per  ton  for  the  60-mile  haul. 
At  this  rate  the  cost  for  225,000  tons  would 
be  $954,000,  and  this,  added  to  the  $1,065,- 
000,  would  make  a  total  of  $2,019,000,  or 
14.9  cents  per  ton-mile.  This  railroad  is 
figured  as  a  line  with  a  maximum  grade  of 
4  per  cent,  and  after  the  construction  period 
ends  it  is  intended  to  remove  the  track  and 
open  the  route  to  automobile  traffic. 

Cost  of  Hauling  by  Motor  Truck 

As  to  the  cost  of  hauling  by  motor  truck, 
a  portion  of  Mr.  O'Shaughnessy's  report 
reads:  "During  part  of  the  work  on  Con- 
tract No.  1  for  building  the  road  between 
Hog  Ranch  and  Hetch  Hetchy  dam  site 
motor  trucks  were  used  to  haul  the  con- 
tractor's supplies  from  Chinese  to  Hog 
Ranch,  a  distance  of  46  miles.  The  distance 
from  Hog  Ranch  to  Hetch  Hetchy  dam  site 
by  the  new  road  is  9  miles,  making  the  total 
distance  from  Chinese  to  Hetch  Hetchy  55 
miles.  If  motor  trucks  are  required  to 
work  over  the  existing  roads  between  Chi- 
nese and  Hamilton  there  will  be  consider- 
able expense  incurred  for  maintaining  those 
roads  in  a  condition  fit  for  such  traflSc.  The 
grades  are  very  heavy  in  many  places. 
Under  these  conditions  it  is  hardly  possible 
to  predict  on  any  logical  basis  what  the 
cost  of  hauling  will  be,  but  it  is  quite  safe 
to  say  that  it  will  not  be  less  than  25  cents 
per  ton-mile,  or  $13.75  per  ton  for  the 
55-mile  haul.  Cost  of  transporting  225,000 
tons  of  material  at  this  rate  will  be  $3,095,- 
000.  It  therefore  appears  that  there  is  a 
balance  in  favor  of  the  railroad  haul 
amounting  to  $1,085,000." 
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Economical  Precast  Stairway  Design  Developed 
for  Panama  Canal  Lighthouse 

stair  String  Treads  and  Radial  Supporting  Beams  Were  Made 
at  a  Central  Plant,  the  Newel  Post  Only  Being  Cast  in  Place 

By  WALTER  F.  BEYER 
Former    Assistant   Engineer,    Isthmian    Canal  Commission 


SPIRAL  STAIRWAYS  of  reinforced  con- 
crete built  by  the  unit  method  have  been 
successfully  and  economically  tried  out  in 
lighthouses  on  the  Panama  Canal.  It  is  be- 
lieved that  when  they  were  designed  and 
built  in  1911  no  other  similarly  constructed 
stairways  were  in  existence.  A  number  of 
spiral  stairways  of  the  monolithic  type  have 
been  built,  but  as  far  as  is  known  the  cost 
on  account  of  the  elaborate  forms  required 
has  been  excessive  as  compared  with  the 
unit  method  of  construction.  For  example, 
one  of  the  former  type,  about  30  ft.  high, 
described  in  the  Engineering  Record  of 
Nov.  6,  1915,  page  574,  was  recently  built 
in  connection  with  a  concrete  bridge  at 
Glens  Falls,  N.  Y.,  at  a  cost  slightly  less 
than  $4,000.  This  included  a  bronze  hand- 
rail, the  cost  of  which  is  not  known.  By 
the  unit  method  of  construction  the  actual 
cost  in  place  of  the  stairways  on  the  Canal 
Zone  varied  from  $81.79  for  a  stairway  12 
ft.  high  to  $525.75  for  one  60  ft.  high. 
These  costs  are  exclusive  of  a  li/4-in.  iron- 
pipe  handrail,  the  estimated  cost  of  which 
for  the  60-ft.  stairway  is  $200,  but  inclusive 
of  division  cost,  which  would  be  about  equal 
to  a  builder's  profit. 

Stairways  Built  of  Precast  Reinforced 
Concrete  Units 

The  stairways  are  built  up  of  reinforced- 
concrete  units  precast  at  a  central  plant, 
and  consist  of  stair  string,  treads  and 
radial  supporting  beams,  the  newel  post 
alone  being  cast  in  place  as  the  tower  was 
being  constructed.  The  stair  string,  in  the 
shape  of  a  warped  surface,  was  cast  in  120- 
deg.  sections  about  9  ft.  long,  measured 
along  the  curve  of  the  string,  which  is  pro- 
vided with  rebates  forming  seats  for  the 
outer  end  of  the  stair  treads.  The  inner 
end  of  the  treads  is  supported  by  similar 
seats  cast  on  the  newel  post.  The  string  is 
3  X  15  in.  in  cross-section  and  is  reinforced 
with  two  %-in.  rods,  wrapped  with  No.  11 
B.  W.  G.  galvanized  wire,  having  a  6-in. 
pitch.  The  upper  and  lower  ends  of  the 
string  are  so  shaped  that  one  type  of  unit 
will  serve  for  the  starting  unit,  the  termi- 
nating unit  and  the  intermediate  units. 
The  heel  of  the  starting  unit  is  embedded 
in  the  concrete  floor  to  prevent  any  slip, 
while  the  upper  end  rests  on  a  support.  In 
this  case  the  support  is  a  beam  extending 
radially  from  the  newel  post  to  the  tower 
wall. 

The  stair  treads  are  cast  in  the  shape  of 
20-deg.  sectors,  having  a  radius  of  3  ft. 
5%  in.,  and  are  provided  with  nosing  and 
apron.  They  are  reinforced  with  a  %-in. 
rod  placed  in  the  lower  part  of  the  apron, 
and  with  woven-wire  cloth  laid  about  1% 
in.  from  the  top  surface,  extending  to  with- 
in 1  in.  of  the  inner  and  outer  edges  of  the 
ti;ead.  By  using  20-deg.  sectors  an  easy 
run  is  obtained,  the  average  width  of  the 
tread  being  about  12  in.  As  will  be  seen 
from  the  drawing,  the  apron  comes  to  with- 
in 1%  in.  of  the  top  of  the  tread  below  it. 

In  the  construction  of  the  newel  post  a 
2'/2-in.  black  iron  pipe  was  used  for  the 
purpose  of  centering  the  column  and  for  use 


as  a  conduit  for  electric-light  wires  leading 
to  the  lantern. 

In  erecting  the  stairway  the  matter  of 
first  importance  is  properly  to  orient  the 
newel  post  and  the  starting  unit  of  the  stair 
string  with  respect  to  each  other  and  to  the 
final  landing.  As  the  newel  post  is  cast  in 
place  it  is  oriented  either  by  means  of  the 
slots  provided  for  the  radial  beams  or  by  the 
stair-tread  seats.  Similar  slots  are  pro- 
vided in  the  tower  wall,  their  centers  being 
120  deg.  apart  horizontally  and  4  ft.  above 
one  another  vertically.  In  order  to  set  the 
radial  beams  in  place  the  wall  slots  are 
made  about  2  in.  deeper  than  is  required, 
which  permits  the  outer  end  of  the  beam 
first  to  be  inserted  into  the  wall  and  then, 
by  sliding  horizontally  toward  the  center 
the  inner  end  of  the  beam  is  inserted  in  the 
slot  provided  in  the  newel  post.  After  the 
radial  beams  are  in  place  and  the  mortar 
joints  are  sufficiently  hard  to  carry  the  load, 


the  starting  unit  of  the  stair  string  is  set 
up,  the  heel  is  embedded  in  the  floor  and  the 
upper  end  is  rested  on  the  first  radial  beam. 
Until  the  second  unit  is  set  in  place  it  is 
necessary  rigidly  to  shore  the  string  so  that 
it  will  maintain  its  proper  position,  which 
by  virtue  of  its  shape  will,  if  not  shored, 
have  a  tendency  to  lean  out  from  the  center. 
The  second  unit  is  then  set  up,  its  lower 
end  resting  in  a  mortar  bed  at  the  upper 
end  of  the  starting  unit.  As  soon  as  it  is 
in  place  a  shoulder  of  concrete  between  the 
outer  face  of  the  string  and  the  wall  is  cast 
on  top  of  the  radial  beam  to  keep  the  string 
permanently  in  place,  thereby  preventing 
any  outward  slip.  The  stair  treads  are 
then  laid  in  mortar  joints,  preferably  work- 
ing from  the  top  of  the  second  stair-string 
unit  down,  in  order  to  give  the  mortar  suffi- 
cient time  to  set  before  being  required  to 
carry  the  weight  of  a  man.  The  third, 
fourth,  fifth  and  succeeding  units  of  the 
stair  string  are  similarly  set  up  to  con- 
venient heights  and  the  treads  laid  without 
the  use  of  any  scaffolding. 

In  high  stairways  an  intermediate  land- 
ing, as  shown  in  the  section  of  the  tower, 
may  be  provided  at  any  of  the  4-ft.  eleva- 
tions by  swinging  the  slots  for  the  succes- 
sive radial  beams  and  the  newel  post  stair 
seats  as  many  degrees  as  are  required  for 
the  platform. 


k-  20'0"- 

5ECTI0N  OF  Tower 


Sectional  Elevation 

AND  Plan 

OF  String,  Newel 

AND  Tread 


SECTIONAL    PLAN    OF    STRING,    NEWEL    AND    ONE    TREAD 


140 


ENGINEERING     RECORD 


Vol.  74,  No.  5 


PANAMA     CANAL     RANGE     TOWERS     HAVE     UNIT- 
BUILT  STAIRWAYS 

A  stairway  thus  built  permits  the  use  of 
treads  and  stringers  of  only  one  type  in  all 
conical  towers,  in  spite  of  the  fact  that  the 
higher  towers  have  a  greater  diameter  at 
the  base  than  the  lower  ones.  The  only 
parts  of  those  stairways  which  must  vary 
in  dimension  to  correspond  to  the  batter  of 
the  tower  are  the  radial  beams,  and  they, 
too,  are  precast  to  the  desired  dimensions. 
Where  towers  are  cylindrical,  concrete  lugs 
cast  in  the  tower  walls  at  their  proper 
places  may  be  used  in  place  of  the  beam  sup- 
ports. If  the  height  from  floor  to  floor  is 
not  a  multiple  of  four,  the  top  stair-string 
unit  may  be  cast  to  the  desired  length  by 
using  a  cutoff  in  the  forms. 

The  stairway  in  its  simplest  form  pre- 
sents a  pleasing  appearance,  but  this,  how- 
ever, may  be  enhanced  by  adding  elaborate 
reinforced-concrete  balustrades  constructed 
by  the  unit  method  and  mortared  in  place. 

This  type  of  construction  also  permits  the 
use  of  a  stairway  of  any  desired  diameter, 
for  the  cost  of  the  forms  is  small,  in  many 
cases  not  more  than  $75. 

Subsequent  to  the  construction  of  the 
stairways  described  certain  refinements  in 
the  design  have  been  made  by  the  writer, 
so  that  similar  stairways  can  be  built  in  the 
United  States  practically  as  cheaply  as  was 
done  on  the  Panama  Canal,  where  inferior 
colored  labor  was  employed  in  the  construc- 
tion and  where  the  cost  of  the  forms  was 
excessive. 


Cement  Production  Decreases  Slightly 

An  advance  statement  of  final  statistics  of 
the  Portland  cement  industry  in  1915,  com- 
piled by  E.  F.  Burchard  of  the  U.  S.  Geo- 
logical Survey,  confirms  the  estimate,  pub- 
lished Jan.  1,  that  there  was  a  slight  in- 
crease in  shipments  and  a  slight  decrease  in 
production  and  stocks  as  compared  with 
1914.  The  total  shipments  were  86,891,681 
bbl.,  an  increase  of  only  0.5  per  cent  over 
1914,  and  the  total  production  was  85,914,- 
907  bbl.,  a  decrease  of  2.6  per  cent.  The 
average  factory  price,  including  all  sections 
of  the  country,  was  $0.86  per  barrel,  as 
compared  with  $0,927  for  1914.  Slight  in- 
creases in  the  shipments  and  production  in 
the  Lehigh  district  are  reported — 24,598,- 
950  bbl.  and  24,876,442  bbl.  respectively, 
representing  2.6  and  1.1  per  cent  increases 
over  1914.  In  New  York  State  both  ship- 
ments and  production  decreased — 3.6  and 
14.3  per  cent  respectively.  Natural  cement 
shipments  decreased  442  bbl.,  but  increased 
$7,257  in  value  compared  with  1914. 


Three-Hinged  Arches  and  Curved  Cantilever 
Roof  Trusses  Used  in  Recreation  Building 

Details  of  Steel  Structure  on  Outshore  End  of  New  Chicago  Munici- 
pal Pier  Simplified  by  Avoiding  Arch  Action  in  Radial  Trusses 


BY  SHIFTING  the  point  of  support  in 
designing  the  radial  trusses  supporting 
the  hemispherical  roof  in  the  recreation 
building  on  the  new  Chicago  Municipal 
Pier,  cantilever  instead  of  arch  action,  with 
corresponding  simplification  of  the  detail- 
ing, was  obtained.  In  this  way,  by  utiliz- 
ing the  framing  outside  of  the  main  struc- 
ture, arch  thrusts  at  the  semicircular  ring 
used  to  connect  the  radial  girders  to  the 
main  arches  were  entirely  avoided.  An- 
other special  detail  of  this  building  is  the 
unusual  riveted  trusses  and  curved  steel 
framing  used  above  the  proscenium  to  sup- 
port the  roof  and  the  plastered  ceiling.  In 
the  Engineering  Kecord  of  June  19,  1915, 
page  778,  the  general  features  of  this  rec- 
ord-breaking 292  X  3000-ft.  pier  were  de- 
scribed, including  the  substructure  and  the 
pier  sheds  with  elevated  boardwalk  leading 
to  the  recreation  building  at  the  extreme 
outshore  or  eastern  end  of  the  pier.  This 
steel-frame  building,  which  is  here  de- 
scribed, contains  a  public  hall  about  135  ft. 
wide  and  150  ft.  long,  with  arched  roof  and 
hemispherical  end. 

General  Dimensions 

The  span  of  the  three-hinged  arch  trusses 
is  136  ft.  8  in.,  with  a  rise  of  74  ft.  4  in. 
The  rectangular  part  of  the  building  on  the 
west  end  is  about  105  ft.  long,  consisting 
of  four  panels  at  20  ft.  with  a  25-ft.  end 
panel  back  of  the  proscenium.  To  support 
the  arched  roof  there  are  four  main  three- 
hinged  arch  trusses  and  the  special  truss 
over  the  proscenium  near  the  brick  wall  of 
the  west  end.  On  the  east  the  semicircular 
end  has  a  radius  of  about  59  ft.,  with  a  24- 
ft.  two-story  outside  extension  carrying  the 
promenade  deck  at  the  roof  level.  This 
two-story  frame  with  its  loading  was  util- 
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ized  by  connecting  it  with  the  curved  radial 
trusses  to  insure  cantilever  action  instead  of 
arch  action,  as  already  mentioned. 

The  accompanying  drawing  of  half-sec- 
tions of  the  main  trusses  and  this  framing 
gives  the  principal  dimensions  and  the 
materials  used.  A  monitor  45  ft.  wide  and 
7  ft.  high  extends  over  four  panels  and  is 
carried  around  the  semicircular  end  as  in- 
dicated. The  copper  roof  is  attached  to  the 
iy2-in.  cinder  concrete  slab  spanning  the 
5  ft.  between  curved  channel  rafters. 
These  rafters  are  supported  by  plates  above 
the  longitudinal  struts  shown  in  the  various 
sections  and  braced  by  the  short  bent  rods 
at  the  ends,  as  indicated  in  the  detail 
sketch. 

Three-Hinged  Arch  Truss 

True  arch  action  for  the  main  roof 
trusses  is  obtained  by  the  use  of  2%-in. 
round  rods,  with  turnbuckles,  placed  below 
the  floor.  Built-up  channel  chords  and 
four-angle  web  members  with  batten  plates 
are  used  in  these  trusses.  Stiff  bracing  of 
the  knee-brace  or  portal  type  shown  in  the 
sections  is  placed  in  vertical  planes  11  ft.  6 
in.  apart  at  the  upper  joints  to  stiffen  the 
lower  chord,  while  special  braced  struts  are 
placed  at  the  lower  joints  of  this  chord. 

Although  the  stresses  are  small,  the  rela- 
tively heavy  truss  shown  below  the  roof  of 
the  two-story  extension  for  the  promenade 
on  the  side  of  the  building  was  designed  to 
conform  to  the  cantilever  trusses  in  the  cir- 
cular portion,  where  these  trusses  form  part 
of  the  trusses. 

Cantilever  Radial  Trusses 

On  the  same  drawing  with  the  half-sec- 
tion of  the  main  three-hinged  arch  trusses 
is  shown  the  modified  truss  used  for  the 
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hemispherical  roof  support.  The  simple  ex- 
pedient of  combining  this  truss  with  the 
exterior  two-story  frame,  with  its  loading, 
and  placing  the  main  pedestal  at  the  inside 
or  lower  chord  of  the  curved  trusses, 
brought  the  center  of  gravity  outside  of  this 
point.  As  a  result  the  curved  truss  acts  as 
a  cantilever  and  is  connected  at  the  inner 
end  to  a  ring  truss  about  4  ft.  deep,  as 
shown  in  the  drawing.  The  stresses  in  the 
truss  below  the  roof  of  the  outside  exten- 
sion are  much  increased  in  comparison  with 
the  previous  case,  although  the  same  sec- 
tions are  used  except  for  the  top  chord, 
where  a  cover  plate  is  added  to  the  two- 
channel  member. 

Except  for  the  three  lower  panels,  the 
main  web  members  of  these  radial  trusses 
are  of  the  two-angle  type  with  tie  plates, 
instead  of  the  four-angle  type  used  for  the 
heavier  main  trusses.  The  stresses  de- 
crease rapidly  toward  the  crown.  The  ring 
girder  at  the   crown   is  used  primarily  to 


connect  the  ends  of  the  cantilevers.  It  was 
realized  that  if  the  ends  of  these  cantilevers 
deflected,  a  horizontal  thrust  would  be 
thrown  into  this  ring  girder,  which  was  de- 
signed to  transmit  it.  The  struts  in  the 
roof  opposite  the  ends  of  the  ring  girder 
carry  this  thrust  to  some  specially  designed 
bracing  back  of  the  proscenium. 

Proscenium  Truss  and  Framing 

The  special  truss  near  the  west  end  of  the 
building  over  the  proscenium  arch  or 
domed  ceiling  is  supported  on  columns 
about  60  ft.  high,  and  carries  the  frame- 
work to  which  the  plaster-on-metal  lath  is 
attached.  Four  light  truss  frames  similar 
to  that  shown  in  section  BB  of  the  accom- 
panying drawing  frame  into  this  truss  at 
the  main  panel  points,  their  top  struts  sup- 
porting the  curved  rafters  for  the  roof  of 
the  main  building.  The  upper-chord  panel 
lengths  vaiy  quite  irregularly  in  order  to 
support  the  standard  monitor  truss  similar 


PROSCENIUM  TRUSS  SUPPORTS  FRAMING  FOR  CURVED  PLASTERED  CEILING 


to  that  used  above  the  main  arches.  Th? 
use  of  I-beam  web  members  should  be  noted. 
The  design  of  the  recreation  building  was 
made  by  G.  Edward  Gustafson  under  the 
direction  of  E.  C.  Shankland,  chairman  of 
the  Harbor  and  Subway  Commission  of  Chi- 
cago. W.  A.  Artingsall  was  harbor  engi- 
neer, Earl  Van  Voorst  was  superintendent 
in  charge  of  construction,  and  Charles  S. 
Frost  was  the  architect  for  the  commission. 
The  contractors  were  Paschen  Brothers,  of 
Chicago. 

A  Slip  Scraper  Romance 

Buried  treasure  was  found  in  excavating 
for  the  7,500,000-gal.  reservoir  for  Du- 
buque, Iowa,  described  in  the  Engineering 
Record  of  May  6,  page  616,  to  the  extent 
of  $150  in  silver  coins,  all  more  than  fifty 
years  old.  The  reservoir  is  located  on 
Kelly's  Bluff,  the  land  formerly  being 
owned  by  a  miser  of  that  name  who  for 
many  years  mined  the  limestone  rock  for 
lead,  zinc  and  silver.  Gold  to  the  extent 
of  $10,000  is  reported  to  have  been  found 
several  years  ago  in  a  cache  left  by  the 
close-fisted  Kelly.  A  short  time  before  his 
death  he  sold  ores  to  the  value  of  $55,000 
in  Pittsburgh.  He  was  paid  in  gold,  but 
it  still  remains  undiscovered.  Many  people 
have  made  unsuccessful  attempts  to  dis- 
cover his  hoarded  wealth.  When,  therefore, 
someone  caught  the  glitter  of  coin  in  the 
earth  being  removed  by  an  unromantic  slip 
scraper,  there  was  a  rush  and  a  scramble, 
and  all  who  could  reach  the  spot  were  soon 
busy  picking  up  "pieces  of  eight."  Dabney 
H.  Maury,  the  consulting  engineer  who  de- 
signed the  reservoir,  tells  the  story  of  a 
young  miss  who  filled  both  hands  with  coins 
and  then  wept  bitterly  because  she  had  no 
pockets. 
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Western  Engineer  Comments 
on  Eastern  Roads 

Condition    of    Macadam,    Concrete    and    Brick 
Roads  and  "Carpet  Coats"  in  Maryland 
j^s    They    Appeared    to    an    Ex- 
perienced    Observer 

IT  IS  A  QUESTION  how  much  informa- 
tion about  road  systems,  types  and  sur- 
faces can  be  obtained  by  the  layman  riding 
in  an  automobile;  that  is,  beyond  a  hazy 
recollection  of  a  smooth  or  rough  surface. 
T.  R.  Agg,  professor  of  highway  engineer- 
ing of  the  Iowa  Engineering  Experiment 
Station,  in  May  made  an  inspection  of  roads 
in  Maryland  and  of  the  Chevy  Chase  Road 
in  Washington.  An  account  of  what  he 
saw  appeared  in  the  May-June  loiva  Serv- 
ice Bulletin.  It  indicates  what  can  be  seen 
by  an  experienced  observer.  The  following 
extracts  from  his  notes  relate  to  features 
of  special  interest: 

"We  left  Baltimore  over  the  main  high- 
way between  Baltimore  and  Philadelphia, 
and  as  may  be  expected  the  portion  of  this 
highway  near  Baltimore  is  as  heavily  trav- 
eled as  many  city  streets.  The  first  6  or 
8  miles  is  asphaltic  concrete  constructed 
under  open  specifications  with  coarse  min- 
eral aggregate,  which  in  this  case  was  trap- 
rock  quarried  and  crushed  in  the  vicinity 
of  the  work.  This  surface  is  giving  excel- 
lent service,  and  it  is  apparent  that  by  re- 
newing the  seal  coat  from  time  to  time  the 
roadway  will  have  a  very  respectable  length 
of  life.  The  remainder  of  the  roads  trav- 
ersed were  either  water-bound  macadam 
with  carpet  coats  of  asphalt  or  concrete. 

"The  entire  distance  traveled,  which  was 
approximately  250  miles,  was  on  the  state- 
road  system,  with  the  exception  of  one  gap 
of  8  miles,  which,  however,  is  under  con- 
tract. On  all  the  roads  the  workmanship, 
especially  on  the  wearing  surface,  is  excel- 
lent. The  surfaces  are  remarkably  free 
from  unevenness  and  depressions  and  have 
been  maintained  in  a  very  commendable 
manner.  The  ditches  and  back  slopes  did 
not  seem  to  be  quite  up  to  the  standard  of 
the  wearing  surfaces.  This  was  perhaps 
due  to  the  fact  that  the  soil  itself  is  quite 
unstable  and  that  the  trip  was  made  so 
early  in  the  summer  that  there  had  been 
no  opportunity  for  the  patrolmen  to  get  the 
earthwork  trimmed  up.  On  many  sections 
the  shoulders  along  the  traveled  way  had 
been  dragged  and  were  in  excellent  con- 
dition. 

Breakers  Stop  Erosion 

"An  interesting  detail  of  construction 
was  noticed  on  many  hills.  Apparently  the 
soil  erodes  quite  readily,  and  in  order  to 
prevent  the  ditches  from  gullying,  breakers 
or  weirs  had  been  constructed  at  frequent 
intervals  so  as  to  prevent  erosion.  Some 
of  these  were  of  concrete  and  others  were 
merely  planks.  They  seem  to  be  very 
effective. 

"The  entire  state-road  system  of  Mary- 
land is  maintained  by  patrolmen,  each  pa- 
trolman caring  for  a  section  of  from 
4  to  8  miles  of  road,  depending  on  the  char- 
acter of  the  surface.  These  patrolmen  are 
permitted  to  employ  additional  help  for  cer- 
tain kinds  of  work,  and  several  fair-sized 
gangs  were  passed. 

"The  macadam  surfaces  are  maintained 
by  coating  them  with  a  bituminous  mate- 
rial into  which  stone  chips  are  rolled,  and 
a  feature  of  the  Maryland  work  has  been 
the  use  of  1-in.  coarse-stone  chips  for  this 


purpose.  These  carpet  roads  seem  to  be 
satisfactory  for  about  two  years  and  must 
then  be  renewed.  But  our  observation  leads 
us  to  believe  that  eventually  the  coat  will  be 
of  sufficient  thickness  and  stability  to  last 
three  years.  The  cost  per  year  for  main- 
taining the  16-ft.  macadam  by  this  method 
is  about  $350  per  mile,  and  the  original  cost 
is  about  $9,000  per  mile.  This  includes  the 
repair  work  done  by  the  patrolmen,  the  up- 
keep of  shoulders  and  ditches  and  the  main- 
taining of  the  traveled  way.  Water-gas  tar, 
native  asphalt  and  oil  asphalt  have  been 
used  in  the  surfaces.  It  is  apparent  that 
the  16-ft.  width  is  too  narrow  for  many  of 
the  roads. 

Mud  Shakers 

"Wherever  the  unimproved  earth  roads 
lead  into  the  improved  state  roads,  mud 
shakers  are  provided  by  constructing  100 
ft.  of  rough  macadam  down  the  unimproved 
road.  Most  of  the  mud  shakes  off  on  the 
rough  surface  before  the  vehicle  gets  on  to 
the  improved  road. 

"The  portion  of  the  system  constructed 
during  the  past  two  years  has  been  of  con- 
crete, the  roads  being  16  ft.  wide,  some 
of  them  constructed  with  gravel  concrete 
and  some  with  broken-stone  concrete.  On 
all  of  these  later  roads  the  workmanship  is 
excellent,  the  surfaces  being  remarkably 
free  from  unevenness  that  would  impair  the 
riding  qualities.  Expansion  joints  are  con- 
structed with  a  single  thickness  of  tar 
paper,  and  are  spaced  35  ft.  apart.  The 
roads  all  had  a  good  many  transverse  cracks 
in  the  concrete,  but  relatively  few  longi- 
tudinal cracks.  There  are  more  cracks  in 
the  gravel-concrete  roads  than  in  the 
broken-stone  concretes. 

"Limestone  aggregates  have  been  used 
successfully  in  the  concrete,  but  the  lime- 
stone is  a  tough  blue  stone  much  better  than 
anything  found  in  Iowa.  Gravel  has  been 
much  more  widely  used  than  has  the  broken 
stone.  On  account  of  the  system  of  main- 
tenance the  concrete  along  the  cracks  is  not 
breaking  down  and  the  cracks  do  not  impair 
the  riding  qualities.  In  a  number  of  places 
we  found  sections  of  concrete  pavement 
upon  which  an  attempt  had  been  made  to 
construct  a  carpet  coat.  On  some  of  the 
roads  the  coatings  were  in  a  very  good  con- 
dition. This  is  particularly  true  over  a 
6V2-mile  stretch  of  tar-coated  concrete  on 
the  Berlin  Road  which  was  constructed  in 
1912.  Since  that  time  only  2  bbl.  of  tar 
have  been  used  in  patching.  The  surface 
is  in  excellent  condition.  Good  tar  was 
applied  soon  after  the  concrete  was  com- 
pleted, the  surface  being  coated  with  about 
1/4  gal.  of  tar  broomed  on,  another  %  gal. 
of  tar  applied  and  chips  spread  and  rolled 
in.  In  other  words,  a  carpet  coat  was  built 
up  in  the  same  manner  as  was  employed  on 
the  macadam  roads.  This  road  will  need  a 
new  carpet  coat  this  year.  These  roads 
show  clearly  the  possibilities  of  maintaining 
the  surfaces  in  excellent  condition  by  sys- 
tematic maintenance. 

"An  interesting  development  of  traffic  is 
the  motorbus  service  along  the  roads  on  the 
'East  Sho'.'  Railroad  service  is  not  very 
good  in  this  district,  and  the  motorbuses 
have  regular  schedules  all  the  way  down  the 
East  Shore  roads. 

"In  addition  to  good  construction,  these 
roads  throughout  show  what  can  be  accom- 
plished by  the  application  of  correct  prin- 
ciples of  engineering.  They  are  uniformly 
well  designed,  generally  with  long-radius 
curves,  always  with  a  clear  view  ahead,  and 


the  provisions  for  drainage  are  for  the  most 
part  entirely  adequate.  Probably  25  per 
cent  of  the  road  is  underdrained,  a  great 
deal  of  it  having  two  lines  of  tile,  one  under 
the  side  ditch.  Guard  rails  have  been  very 
widely  employed,  and  in  some  instances 
guard  fences  of  substantial  construction 
have  been  used.  The  concrete  surfaces  of 
the  single-course  type  cost  about  $10,000 
per  mile. 

Chevy  Chase  Road  Experiment 

"One  of  the  most  important  sections  of 
experimental  roadway  that  have  been  con- 
structed in  this  country  is  the  Chevy  Chase 
Road,  constructed  by  the  U.  S.  Office  of 
Public  Roads.  On  this  road  there  are  a 
number  of  sections  of  concrete  construction 
and  a  number  of  sections  of  brick.  The 
concrete  is  three  years  old,  and  a  number 
of  sections  were  coated  with  bituminous 
material  soon  after  construction.  Most  of 
these  bituminous  coatings  are  entirely  gone 
at  this  time,  but  no  attempt  has  been  made 
to  maintain  them.  The  concrete  is  cracked 
transversely  at  intervals  varying  from  20 
to  120  ft.,  but  about  60  ft.  seems  to  be  the 
average  distance  between  cracks. 

"The  gravel  concretes  have  more  trans- 
verse cracks  than  the  limestone  concretes. 
So  far  as  the  wear  is  concerned  there  is 
as  yet  no  apparent  difference  between  the 
limestone  and  gravel,  but  here,  as  in  the 
case  of  Maryland  County  roads,  the  lime- 
stone is  a  tough  blue  stone.  The  cracks  are 
not  being  maintained,  and  the  concrete 
along  them  is  breaking  down  somewhat. 
The  paving  carries  mixed  traffic,  a  part  of 
it  consisting  of  heavy  loads  on  steel  tires 
drawn  by  shod  horses.  In  general  this  ex- 
perimental road  shows  conclusively  that 
with  proper  maintenance  the  concrete  will 
have  very  long  life.  One-course  construc- 
tion was  employed  for  the  concrete. 

"The  sections  constructed  of  brick  are 
all  in  excellent  condition,  although  the  brick 
varied  in  quality  from  those  having  a  rat- 
tler loss  of  16  to  those  having  a  loss  of  30 
per  cent.  The  latter,  of  course,  show  more 
wear  than  do  the  former.  There  are  a  few 
longitudinal  cracks  on  both  the  concrete  and 
the  brick  sections  of  this  road,  but  none  of 
them  is  serious." 


Cement  Company  Uses  Shell  Deposits 

The  extensive  shell  deposits  along  the 
Gulf  Coast  are  being  utilized  by  the  new 
plant  of  the  Texas  Portland  Cement  Com- 
pany at  Manchester,  near  Houston,  Tex.,  in 
the  manufacture  of  cement  by  a  wet  process 
recently  developed  by  the  F.  L.  Smidth 
Company,  of  New  York  City.  Difficulty  in 
using  shells,  which  when  properly  prepared 
contain  the  purest  lime  constituent  possible 
for  cement  making,  has  been  heretofore  ex- 
perienced because  no  successful  process  had 
been  discovered  whereby  the  shells  could  be 
pulverized  preparatory  to  mixing  with  the 
alumina  and  silica  constituents.  The  new 
plant,  which  is  one  of  the  most  modern 
cement  plants  in  the  country,  has  turned 
out  in  the  first  two  months  of  operation 
about  50,000  bbl.  of  cement.  Shipments  un- 
der the  direct  supervision  and  re-check  of 
the  engineers  of  the  Pittsburgh  Testing 
Laboratory  have  recently  been  started.  By 
using  oil  for  fuel  and  kaolin  from  the 
numerous  deposits  in  Texas  it  will  be  pos- 
sible to  produce  pure  white  cement.  Plans 
and  contracts  for  the  plant  were  prepared 
by  H.  Struckmann,  of  Kansas  City,  Mo., 
the  company's  consulting  engineer. 
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Photot  by  Overbey't  Studio.  Mobile. 

107-Mile  Gale  and  Terrific  Floods  Make  Mobile  a 
Tangle  of  Trees,  Ships  and  Debris 

THE  TROPICAL  STORM  sweeping  over  Alabama  and  Missis- 
sippi July  5,  driven  by  a  107-mile-an-hour  gale,  carried 
away  bridges,  destroyed  railroad  and  telegraph  lines  and  turned 
the  streets  ot  many  cities  into  miniature  Venices.  The  storm, 
centered  over  Mobile,  where  the  damage  is  estimated  at  $2,212,- 
000.  Ships  were  driven  from  the  bay  2  miles  up  river ;  heavy 
coal  and  lumber  barges  were  tossed  around  like  chips  and  driven, 
ashore  on  the  tracks  of  the  Louisville  &  Nashville  Railroad.  A 
section  of  the  Pinto  drydocks,  with  a  tugboat  still  on  the  ways, 
was  found  nearly  2  miles  from  its  home.  Telephone  poles  and' 
sturdy  trees  were  uprooted  and  tossed  about  with  the  result 
shown  in  picture  X.  A  fitting  caption  for  2  might  be  "Cotton  and 
Lumber  Everywhere."  The  cotton  and  lumber  loss  at  Mobile  is 
given  at  $160,000.  Picture  2  was  taken  near  the  Southern  and 
Mobile  &  Ohio  railroad  piers.  The  U.  S.  dredge  Hennen,  in 
picture  3,  was  driven  ashore  at  Choctaw  Point  and  further  dam- 
aged by  the  ships  in  the  background.  The  vessels  are  in  1  ft.  of 
water;  they  draw  11  ft.  The  wreck  at  the  Mobile  &  Ohio  Rail- 
road wharf  at  Government  and  Dauphin  Streets  (picture  4) 
helped  to  bring  the  total  damage  to  wharves  and  ships  to  $454,- 
000.  Picture  5  was  taken  at  Dauphin  and  Front  Streets  after 
the  storm.     It  shows  a  small  part  of  the  $960,000  buildings  loss. 
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MAKING  A  QUICK  TRACK  SHIFT  WHE»E  STREET  RAILWAY  CROSSED  STE:AM  ROAD 

Drainage  Drifts  Have  Apparently  Stopped 
Slides  at  Hillside  Grade  Separation 

Elimination  of  Rookwood  Grade  Crossing  of  Pennsylvania  Lines 
and  Eastern  Avenue  at  Cincinnati  Introduces  Variety  of  Problems 

By  H.  G.  WRAY 
Pennsylvania  Lines  West  of  Pittsburgh,  Cincinnati 


DRAINAGE  DRIFTS  of  coarse  rock 
have  apparently  stopped  the  slides  on 
a  clay  hillside  along  the  Ohio  River,  pre- 
cipitated by  the  shifting  of  tracks  and  ave- 
nue into  the  hillside  to  eliminate  the  Rook- 
wood grade  crossing  of  Eastern  Avenue  and 
the  Pennsylvania  Lines  West  of  Pittsburgh. 
Because  of  the  great  skew  of  this  crossing, 
the  presence  of  a  street  car  line  on  the  ave- 
nue, the  existence  of  a  60-in.  water  main 
that  had  to  be  bridged  by  the  masonry,  and 
the  necessity  for  keeping  the  avenue  as  well 
as  the  steam  and  electric  railroads  open  at 
all  times,  the  separation  of  grades  at  this 
crossing  was  a  complex  problem,  even  with- 
out the  slide  difficulty. 

The  breaking  of  the  water  main  neces- 
sitated a  change  in  the  design  of  a  neigh- 
boring sewer  and  delayed  the  work  in  gen- 
eral, and  other  minor  adjustments  had  to  be 
made  to  meet  the  conditions  that  arose.  The 
slide  trouble  was  the  main  problem,  but  it  is 
believed  that  the  drainage  drifts  have  solved 
it,  and  without  the  use  of  expensive  masonry 
or  makeshift  piling. 

One  Avenue  Crossed  Tracks  Three  Times 

The  tracks  of  the  Southwest  system  of 
the  Pennsylvania  Lines  West  of  Pittsburgh, 
after  leaving  the  Pennsylvania  Station  at 


Cincinnati,  parallel  the  Ohio  River  for  sev- 
eral miles  to  the  northeast  and  cross  East- 
em  Avenue,  the  main  thoroughfare  to  the 
eastern  part  of  the  city,  three  times.  The 
first  of  these  crossings  is  located  about  1.3 
miles  east  of  the  station,  and  is  known  as 
Rookwood  crossing.  This  crossing  was  con- 
sidered very  dangerous  on  account  of  the 
enormous  amount  of  street  car,  pedestrian 
and  vehicle  traffic.  The  railway-transfer 
and  classification  yards,  shops  and  round- 
houses were  located  east  of  this  crossing, 
and  railway  traffic  to  and  from  these  facili- 
ties was  exceedingly  heavy.  Accordingly, 
when  grade-separation  work  was  taken  up 
by  the  city  in  1904  it  was  decided  to  elimi- 
nate the  Rookwood  grade  crossing  first. 

In  connection  with  the  elimination  of  this 
grade  crossing  it  was  thought  desirable  to 
provide  a  foot  subway  at  Brooklyn  Street, 
about  1500  ft.  east  of  Rookwood,  as  this 
street  had  connection  with  the  suburban  dis- 
trict on  the  hilltops  by  means  of  steps. 

The  first  ordinance  authorizing  the  elim- 
ination of  these  grade  crossings  was  passed 
in  1905.  Plans  were  prepared  by  the  rail- 
road company  in  co-operation  with  the  city 
engineering  officers  and  were  approved  and 
accepted  by  the  city,  and  invitations  were 
out  to  bidders  in  1906. 


Because  of  the  small  angle  of  intersection 
of  Eastern  Avenue  with  the  present  tracks  it 
was  practically  out  of  the  question  to  carry 
the  avenue  under  or  over  the  tracks  in  its 
present  location,  as  this  would  have  necessi- 
tated the  building  of  a  very  long  bridge, 
probably  of  viaduct  construction,  with  sev- 
eral rows  of  columns  offering  an  obstruction 
to  traffic.  In  order  to  avoid  the  necessity 
of  a  bridge  of  this  type  the  plans  for  the 
proposed  improvement  provided  for  a  reloca- 
tion of  Eastern  Avenue  and  the  present 
tracks,  making  it  possible  to  carry  the  ave- 
nue under  the  tracks  at  a  better  angle,  with 
only  a  single  row  of  columns  in  the  center 
of  the  roadway. 

In  the  spring  of  1906  a  corps  of  engineers 
was  in  the  field  preparatory  to  starting  the 
construction  work,  when  the  citizens  of  the 
East  End  raised  objections  to  the  proposed 
relocation  of  Eastern  Avenue,  and  also  to 
the  row  of  columns  supporting  the  bridge  in 
the  center  of  the  roadway,  and  by  means  of 
city  council  proceedings  secured  an  annul- 
ment of  the  ordinance  authorizing  the  pro- 
posed construction.  No  further  action  was 
taken  in  the  matter  until  the  spring  of 
1916,  at  which  time  it  was  decided  to  start 
the  work  as  provided  for  in  the  original 
plans  of  1906. 

Shift  Both  Tracks  and  Avenue 

In  order  to  relocate  this  part  of  Eastern 
Avenue  to  secure  a  more  desirable  intersec- 
tion with  the  railway  tracks,  it  was  neces- 
sary to  cut  away  the  foot  of  a  steep  hill- 
side rising  to  the  northwest  from  the 
present  main  tracks.  The  plans  called  for 
a  heavy  mass  wall  along  the  entire  length 
of  Eastern  Avenue,  as  relocated  to  protect 
it  from  the  encroachment  of  the  hillside. 
It  was  found  to  be  impossible,  however,  to 
construct  this  wall  for  the  entire  length  as 
called  for  on  the  plans,  because  of  the  ex- 
cessive cost  entailed  by  extending  it  to  meet 
a  solid  foundation,  which  could  be  found  in 
some  places  only  at  a  very  great  depth. 

All  the  residence  property  along  the  hill- 
side was  acquired  and  removed  previous  to 
the  starting  of  this  improvement,  for  it  was 
believed  that  the  entire  hillside  would  be 
affected  by  the  removal  of  such  a  large  part 
of  its  base.  Shortly  after  steam-shovel 
excavation  had  started  along  the  foot  of  the 
hill  large  cracks  began  to  appear  in  the 
surface  of  Kemper  Lane,  which,  as  the  plan 
shows,  is  up  the  hill  from  Eastern  Avenue. 
In  order  to  hold  up  this  street  and  protect 
the  property  along  its  north  side  from 
future  damages,  a  reinforced-concrete  re- 
taining wall  was  built  along  its  south  side, 
as  shown  on  the  general  plan.  This  wall 
was  extended  to  overlap  that  part  of  the 
mass  wall  along  the  north  side  of  Eastern 
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NEW  UNDERCROSSING  GIVES  15  FEET  HEADROOM  FOR  STREET  CARS  LOOKING   UP   SOUTH   APPROACH- 

Note  Kemper  Lane  retaining  wall  In  right  background  of  left-hand  view 


-BUTTRESSED    MASS    WALL   ON    RIGHT 


Avenue  previously  constructed  at  the  foot 
of  the  hill,  where  solid  foundation  was  found 
at  a  reasonable  depth  below  the  surface. 

A  retaining  wall  was  built  along  the  south 
side  of  Eastern  Avenue  to  hold  the  embank- 
ment for  the  railway  tracks.  This  wall  and 
the  mass  wall  along  the  north  side  connected 
with  the  bridge  abutments  on  either  side. 

By  beginning  at  a  point  1500  ft.  west  of 
the  crossing  and  raising  the  tracks  on  a  1 
per  cent  grade,  it  was  found  possible  to 
secure  a  rise  of  6  ft.  at  Rookwood.  Con- 
tinuing northeast  from  Rookwood  on  a  0.38 
per  cent  grade,  the  old  grade  and  alignment 
were  intersected  in  the  vicinity  of  Brook- 
lyn Street.  The  street  profile  was  de- 
termined largely  by  the  necessary  depres- 
sion of  Eastern  Avenue  to  give  an  under- 
clearance  of  15  ft.  to  allow  for  the  passage 
of  trolley  cars  and  the  minimum  feasible 
floor  depth  of  3  ft.  10  in. 

Bridge  Floors  and  Waterproofing 

Columns  in  the  center  of  the  street  at  the 
Rookwood  crossing  divide  the  bridge  into 
two  separate  spans  of  30  ft.  6  in.  each.  A 
trough-floor  bridge  with  fascia  girders  was 
used  with  a  floor  depth  of  3  ft.  10  in.  The 
longitudinal  troughs  running  perpendicular 
to  the  abutments  were  filled  vyith  concrete 
and  covered  over  to  a  depth  of  3  in.  The 
waterproofing  material  consisted  of  four- 
ply  asbestos  waterproofing  felt  and  one  layer 
of  waterproofing  fabric  thoroughly  cemented 
together  with  a  waterproofing  asphalt.  Thii 
material  was  placed  on  the  top  layer  of  con- 
crete and  covered  over  with  a  lV2-in.  coat 
of  sand  mastic. 

Three  layers  of  hydrex  felt  coated  with  a 
hydrex  compound  were  placed  on  the  bar- 


rel of  the  Brooklyn  Street  arch  extending 
down  to  the  springing  line  on  either  side. 
The  backs  of  the  stairway  walls  at  Brook- 
lyn Street,  as  well  as  the  backs  of  the  re- 
taining walls  and  abutments  at  Rookwood, 
were  waterproofed  with  two  coats  of  tar 
paint. 

Handling  Traffic 

It  was  necessary  to  keep  Eastern  Avenue 
open  to  traffic  at  all  times  during  the  pro- 
gress of  the  work,  as  this  street  was  prac- 
tically the  only  available  outlet  to  the  east- 
ern section  of  the  city.  Because  of  the  ex- 
tremely hilly  character  of  the  surrounding 
territory  it  was  impossible  to  reach  the 
numerous  industries  located  in  the  East  End 
by  any  other  route. 

As  may  be  seen  from  the  general  plan, 
it  was  possible  to  build  the  greater  part  of 
the  two  abutments  in  the  clear  of  the  ex- 
isting main  tracks,  which  were  trestled  over 


DRIFTS  WERE  SHEETED  WITH  2-INCH  OAK 


CRACKS   THAT   OPENED   UP   IN    KEMPESJ  LANE 

the  new  location  of  the  street  to  provide  for 
its  depression.  The  walls  on  the  north  and 
south  sides  of  Eastern  Avenue  were  also 
built  without  interfering  with  traffic.  How- 
ever, a  section  of  the  wall  on  the  south  side 
was  omitted  where  it  crossed  the  existing 
street,  and  was  filled  in  later  when  traffic 
was  diverted  over  the  new  relocated  street. 
The  approach  and  subway  grades  were 
established  and  the  street  railway  tracks 
were  laid  in  their  new  location  up  to  points 
on  either  approach  where  they  could  be  con- 
veniently connected  to  the  old  tracks. 


The  north  half  of  the  Rookwood  bridge 
was  erected  and  the  railway  company  laid 
its  track  on  the  new  alignment  where  it  was 
possible  to  do  so  in  the  clear  of  its  present 
main  tracks.  It  was  possible  to  lay  the 
track  on  the  new  alignment  from  Brooklyn 
Street  to  Niagara  Street,  except  that  part 
intercepted  by  the  street  railway  tracks  in 
their  old  location. 

It  was  decided  to  shift  traffic  to  the  new 
work  at  night  time,  as  all  traffic  was  con- 
siderably lighter  at  that  time.  The  railroad 
company  with  three  gangs  of  track  work- 
men cut  the  present  main  tracks  at  Brook- 
lyn and  Niagara  streets  and  shifted  them 
over  to  meet  the  new  tracks  previously  laid. 
The  street  railway  company's  forces  con- 
nected its  old  tracks  with  the  new  at  the  top 
of  each  approach,  and  took  up  the  section  of 
its  old  tracks  intercepted  by  the  railroad 
tracks  on  the  new  alignment.  The  railroad 
company's  forces  then  closed  this  gap  in  its 
new  tracks,  making  a  continuous  route  from 
Brooklyn  Street  to  Niagara  Street  over  the 
new  alignment. 

The  shifting  of  traffic  from  the  old  to  the 
new  work  was  accomplished  in  approxi- 
mately 10  hr.,  with  little  or  no  hindrance  to 
railway  or  street  traffic. 

60-lNCH  Water  Main  Makes  Trouble 

The  60-in.  water  main  shown  in  the  plan 
and  profile  proved  to  be  a  very  troublesome 
and  costly  factor  in  the  prosecution  of  the 
work.  Notwithstanding  that  provision  had 
been  made  for  future  improvements  of  this 
nature  when  the  main  was  first  laid,  it  was 
necessary  to  make  special  provisions  for 
crossing  it  with  the  masonry  in  two  places 
and  the  main  tracks   in  another.     At  the 
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masonry  crossings  concrete  walls  were  car- 
ried down  to  rock  on  each  side  of  the  pipe, 
and  a  reinforced  concrete  slab  was  built 
over  the  top  of  the  pipe  to  relieve  the  main 
from  additional  pressure  caused  by  the 
masonry  above  it.  A  covering  of  heavy 
creosoted  timber  was  placed  over  the  main 
where  it  was  crossed  by  the  main  tracks,  in 
order  to  avoid  any  shocks  that  might  be 
transmitted  by  heavy  trains. 

The  original  plans  called  for  the  construc- 
tion of  a  24-in.  sewer  along  the  north  side 
of  the  east  approach  in  close  proximity  to 
this  main  to  drain  the  subway.  Every  pre- 
caution was  taken  in  the  performance  of  this 
work  to  protect  the  water  main  from  the 
possibility  of  settling. 

In  December,  1913,  only  a  few  months  • 
after  the  work  had  been  in  progress,  this 
main  broke,  flooding  the  sewer  trench 
previously  mentioned.  Three  workmen,  who 
were  unable  to  escape  the  enormous  quantity 
and  force  of  the  water  pouring  from  the 
break,  were  drowned.  This  unexpected 
catastrophe  caused  great  damage  and  subse- 
quent delay  to  the  work  in  general.  The 
sewer  layout  had  to  be  revised  and  was  con- 
structed, as  shown  on  the  general  plan,  so 
as  to  cross  on  top  of  the  main,  where  it 
was  not  necessary  to  excavate  to  any  great 
depth.  Two  prominent  consulting  engi- 
neers made  separate  investigations  as  to 
the  cause  of  the  break  in  the  main,  and 
their  reports  exonerated  the  contractor  and 
railroad  company  from  contributing  to  the 
cause  of  the  disaster. 

Trouble  from  Slides 

From  Rookwood  crossing  to  Brooklyn 
Street  the  new  tracks  were  located  to  the 
northwest  of  the  existing  tracks.  This  new 
location  again  necessitated  the  cutting  away 
of  part  of  the  hillside,  which  rose  rather 
abruptly  from  the  existing  main  tracks. 
Several  test  pits  dug  into  the  hillside  dis- 
closed a  peculiar  formation.  The  entire  hill 
consisted  of  a  soft  clayey  material  resting 
on  a  layer  of  stratified  clay  mixed  with 
limestone,  which  dipped  at  a  very  abrupt 
angle  toward  the  river. 

At  the  first  cut  of  the  steam  shovel,  in 
preparing  the  new  subgrade  for  the  railway 
tracks,  serious  cracks  developed  in  the  hill- 
side, endangering  the  block  of  houses  near 
BrookljTi  Street.    The  plans  called  for  a  new 


concrete  retaining  wall  to  replace  the  stone 
gravity  wall  just  west  of  Brooklyn  Street. 
Previous  to  this  new  improvement  this  old 
stone  wall  had  been  moving  toward  the 
tracks,  and  on  several  occasions  had  to  be 
cut  away  in  places  to  clear  the  existing  main 
tracks.  From  test  pits  dug  in  the  vicinity 
of  this  old  wall  it  was  discovered  that  this 
layer  of  stratified  clay  was  more  than  20 
ft.  below  the  surface,  and  to  build  a  wall 
of  such  depth  would  be  very  expensive. 

Meanwhile  the  foundations  of  ten  or  fif- 
teen houses  began  to  give  evidence  of  the 
sliding  action  of  the  hillside,  as  large  cracks 
began  to  appear  in  them,  damaging  the 
property  to  a  considerable  extent.  In  view 
of  these  houses  being  damaged  when  the 
construction  had  barely  begun,  it  was  de- 
cided to  buy  the  property  and  omit  the  con- 
struction of  the  retaining  wall. 

Cracks  Appear  in  Columbia  Avenue 

During  the  rainy  season  of  the  next  year 
following  the  purchase  of  this  property  the 
sliding  action  of  the  hillside  increased  and 
cracks  developed  in  the  surface  of  Columbia 
Avenue,  making  it  necessary  to  take  steps  to 
protect  the  street.  A  retaining  wall  was 
first  considered  along  the  south  side  of  this 
street,  but  it  was  found  possible  to  secure  a 
good  foundation  only  by  extending  it  to  a 
depth  of  35  ft.  or  more,  and  the  cost  of  such 
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a  wall  was  considered  excessive.  Prepara- 
tion was  made  to  pin  the  hillside  down  with 
piling,  but  it  was  agreed  finally  that  this 
method  was  only  a  temporary  expedient  at 
best. 

After  a  thorough  investigation  into  the 
cause  of  this  sliding  of  the  hill  it  was  con- 
cluded that  insufficient  drainage  was  re- 
sponsible to  a  great  extent.  The  ground 
water,  finding  no  outlet  through  this  layer 
of  stratified  clay,  had  a  tendency  to  spread 
out  over  it  and  saturate  the  clay-like  ma- 
terial above,  causing  the  latter  to  break 
loose  and  slide  in  great  volumes  over  the 
surface  of  the  substrata.  It  was  decided, 
therefore,  to  drain  the  hillside  to  see  if  this 
would  stop  the  sliding. 

Drainage  Drifts  Decided  Upon 

Drainage  drifts  were  driven  through  the 
hillside  at  frequent  intervals  to  provide  out- 
lets for  the  ground  water  and  to  eliminate 
as  far  as  possible  its  spreading  out  over  the 
surface  of  the  substrata.  These  drifts  were 
driven  in  the  form  of  miniature  tunnels,  as 
shown  in  accompanying  cross-sections  of  the 
side  hill,  and  were  4  ft.  high  by  8  ft. 
wide.  As  the  digging  progressed  each  drift 
was  sheeted  at  the  top  and  sides  with  2-in. 
oak  plank.  Two  men  working  in  each  drift 
were  able  to  drive  between  2  and  4  lin.  ft.  of 
tunnel  per  day.  One  man  removed  the  ma- 
terial, while  the  other  hauled  it  to  the  mouth 
of  the  tunnel  by  wheelbarrow. 

In  order  to  provide  light  for  working  an 
electric  conduit  was  threaded  through  the 
drift  as  the  work  progressed.  Lights  were 
tapped  off  this  line  at  easy  working  in- 
tervals. 

After  the  completion  of  the  drift  it  was 
backfilled  with  coarse  rock  in  order  to  allow 
the  ground  water  to  flow  through  it. 

These  drifts  were  of  varying  length, 
owing  to  the  character  of  the  material  en- 
countered. They  were,  however,  driven  in 
each  case  until  the  underlying  stratified 
clay  was  reached.  As  shown  on  the  general 
plan,  some  of  them  are  below  the  tracks  and 
extend  up  into  the  hillside  north  of  the 
tracks.  Each  drift  was  given  an  outlet  to 
a  sewer  by  a  4-in.  drain-pipe  connection. 
They  were  driven  at  an  average  cost  of  $5 
per  linear  foot.  This  scheme  of  underdrain- 
age  has  materially  relieved  the  situation, 
and  it  is  believed  that  it  will  be  a  success- 
ful undertaking. 

Two  years  after  the  work  was  started, 
and  while  the  drainage  drifts  were  under 
construction  near  Brooklyn  Street,  a  surface 
talus  of  5-ft.  depth  started  to  erode  and  slide 
from  Gladstone  Avenue,  between  Broad  and 
Waldon  streets.  It  was  decided  more  prac- 
tical in  this  case,  since  the  slide  was  of 
comparatively  shallow  depth,  to  build  a  re- 
taining wall  to  hold  the  hillside  in  place. 

The  concrete  masonry  work  at  Rookwood 
crossing  and  Brooklyn  Street,  and  all  street 
grading  and  paving  at  the  former  place 
were  done  by  the  Marquette  Construction 
Company  of  Chicago.  Half  of  the  Rook- 
wood bridge  was  erected  by  the  Ketler  El- 
liot Construction  Company,  also  of  Chicago. 
The  Rookwood  bridge  was  waterproofed  by 
the  Johns-Manville  Company  of  Cincinnati. 
The  railway  company's  forces  did  all  the 
track  work  in  connection  with  the  improve- 
ment and  erected  the  remaining  half  of  the 
Rookwood  bridge. 

The  work  was  carried  on  under  the  su- 
pervision of  Thomas  Rodd,  chief  engineer, 
Pennsylvania  Lines  West  of  Pittsburgh.  E. 
E.  Stetson  was  the  engineer  in  immediate 
charge  of  the  work. 
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Device  Maps  Route  of  Boat 
in  Sounding  Operations 

Autoplanograph,   as   Instrument   Is   Called,   Is 

Useful  Where  Fine  Degree  of  Accuracy 

la  Not  Essential 

IN  an  article  in  the  Engineering  Record 
of  July  22,  page  109,  attention  was 
called  to  three  devices  developed  by  Agus- 
tin  Mercau,  an  engineer  of  the  Argen- 
tine Republic,  to  facilitate  hydrographic 
work.  The  Profilograph,  for  taking  and  re- 
cording profiles  of  underwater  surfaces,  was 
described  in  that  article.  This  article 
describes  the  Autoplanograph,  which  maps 
to  scale  the  route  traversed  by  a  boat.  The 
apparatus  consists  of  a  system  of  hori- 
zontal axles,  two  in  number,  90  deg.  apart. 
One,  marked  AB  in  the  accompanying  illus- 
tration, is  shorter  than  the  other,  and  car- 
ries two  wheels — one  at  each  end — of  equal 
diameter,  that  can  rotate  freely.  They  are 
placed  in  such  a  manner  that  they  support 


other  means)  it  is  possible  to  give  the 
greater  axle  a  movement  of  continuous  ro- 
tation, which,  in  turn,  places  the  pencil  in 
movement  parallel  to  the  greater  axle. 

Under  these  conditions  the  lesser  axle, 
and,  in  consequence,  the  pencil,  is  given  a 
velocity  proportional  to  that  of  the  boat, 
and  the  greater  axle  is  kept  in  a  fixed  di- 
rection— that  of  the  north  magnetic  or  of 
the  true  north.  The  journey  recorded  by 
the  pencil,  and  its  angular  displacement, 
will  be  in  accordance  to  that  of  the  boat. 
The  scale  of  the  map  so  obtained  will  de- 
pend solely  on  the  relation  of  the  two  veloci- 
ties, which  is  easily  obtainable  with  the 
simple  features  that  are  provided  with  the 
apparatus  for  such  an  object.  The  scale 
may  be  of  any  design  whatever,  or  one  de- 
termined in  advance. 

Maintained  in  Constant  Direction 

In  order  to  maintain  the  apparatus  in 
the  constant  direction  before  mentioned,  the 
operator,  when  he  uses  a  compass,  should 


AUTOPLANOGRAPH  GRAPHICALLY  RECORDS  THE  ROUTE  TRAVELED  BY  BOAT 


a  small  platform,  upon  which  is  located  a 
sea  compass  or  an  electric  gyroscope. 

The  other,  of  greater  length  (CD),  car- 
ries on  one  of  its  extensions  a  wheel  (E) 
of  greater  diameter,  so  placed  that  it  can 
rotate  freely.  It  rests  on  two  cushions, 
through  which  it  passes  under  the  platform, 
and  is  provided  with  a  regulating  screw. 
One  of  the  cushions  can  be  made  to  serve 
also  as  a  regulating  screw  by  means  of  a 
small  metal  sheet  (F)  provided  with  a  com- 
pression screw  (/). 

APPARATUS  Placed  on  Table  or  Planed 
Board 

The  apparatus  is  placed  above  a  table  or  a 
planed  board  that  serves  as  a  support  for 
it.  Upon  this  is  placed  the  sheet  of  paper 
on  which  the  journey  is  to  be  sketched. 

Attached  to  the  lesser  axle,  and  corre- 
sponding with  the  point  of  intersection  of 
the  two,  there  is  a  pencil  (G)  that  is  so 
placed  that  it  can  be  raised  at  will  from 
contact  with  the  paper.  The  border  of  the 
wheels  is  cut  in  such  a  manner  that  the 
apparatus  can  not  stop  above  the  paper. 
Corresponding  with  the  extremity  (A'^)  of 
the  magnetic  needle  is  an  index  fixed  to 
the  case  that  contains  it.  It  is  therefore 
possible  to  keep  the  greater  axle  of  the 
apparatus  in  one  fixed  direction,  the  north 
magnetic  in  the  case  of  the  compass  and 
the  true  north  in  the  case  of  the  gyroscope. 
By  means  of  a  flexible  transmission  (H) 
like  that  used  by  dentists  (activated  by 
a  velocimeter,  the  movement  of  the  boat  or 


move  the  large  wheel  so  that  the  fixed  index 
coincides  constantly  with  the  north  end  of 
the  needle. 

When  the  journey  is  so  extensive  that  the 
pencil  and  the  lesser  axle  of  the  apparatus 
have  advanced  near  to  the  extremity  of  the 
greater  axle,  the  small  compression  screw 
makes  it  possible  to  quickly  disengage  the 
metallic  binder  and  to  bring  them  back  to 
the  beginning.  Likewise,  when  the  plane  to 
be  covered  is  extensive  and  exceeds  the  di- 
mensions of  the  paper,  and,  for  this  reason, 
the  apparatus  has  to  be  lifted,  it  can  be 
raised  and  placed  in  another  position  with- 
out any  inconvenience  whatever,  since  it 
remains  always  oriented  and  the  two  parts 
of  the  journey  can  be  tied  together  easily. 
There  is  also  attached  to  the  apparatus  a 
small  telescope  that  permits  it  to  tie  in  to 
points  on  the  coast  or  fixed  marks. 

The  instrument  has  been  used  by  the  in- 
ventor with  excellent  results  on  the  River 
Plata  and  in  the  canals  of  the  delta  of  the 
Parana,  and  has  been  found  very  useful 
for  work  in  which  a  fine  degree  of  accuracy 
is  not  necessary. 


Correction  for  Drawing  of  Details  of 
Brooklyn  Elevated  Railway 

The  drawing  of  details  of  the  Brooklyn 
elevated  construction  on  page  83  of  the 
issue  of  July  15  contained  an  error  in  stat- 
ing the  size  of  main  flange  angles  for  the 
50-ft.  longitudinal  girders.  These  angles 
are  6  X  6  x  7/16  instead  of  6  x  6  x  yg- 


Tree  Planting  Would  Give 
New  York  a  Park  System 

City's  Parks   Can   Be  Connected  by   Utilizing 

Existing  Streets  in  Such  a  Manner  as  to 

Give  a  Unique  Park  System 

A  PARK  SYSTEM  is  an  important  fea- 
ture in  most  modern  American  cities. 
1  hough  the  pioneer  among  American  cities 
in  creation  of  public  parks  and  the  owner 
of  some  of  the  most  magnificent  individual 
park  areas  in  the  land,  New  York  City 
possesses  neither  a  park  system  nor  a  defi- 
nite plan  for  the  creation  of  such  a  system. 
These  facts  are  brought  out  by  Prof.  L.  D. 
Cox  of  the  New  York  State  College  of  For- 
estry at  Syracuse  University,  in  a  report 
on  a  street-tree  system  made  to  Cabot  Ward, 
park  commissioner  for  the  boroughs  of  Man- 
hattan and  Richmond.  As  a  remedy  it  is 
suggested  that  certain  streets  be  selected 
and  so  planted  that  they  would  co-ordinate 
the  existing  scattered  park  areas  and  give  to 
the  city  a  park  system  unique  among  Amer- 
ican cities. 

Careful  Selection  of  Streets  Needed 

In  all  the  boroughs  of  the  city  save  Man- 
hattan the  opportunity  exists  for  working 
out  a  park  system  with  the  usual  park  con- 
nections, and  doubtless  all  of  these  bor- 
oughs will  some  day  possess,  in  a  greater 
or  less  degree,  such  systems.  In  Manhattan, 
however,  due  to  the  intensive  use  of  all 
available  real  estate,  a  park  system  by 
means  of  the  ordinary  forms  of  park  con- 
nections appears  to  be  practically  impos- 
sible. If  a  system  of  connecting  ways  is  to 
be  secured  at  any  reasonable  outlay,  the 
existing  streets  must  be  utilized  in  some 
form. 

By  choosing  streets  which  will  permit  of 
successful  tree  growth,  and  by  securing  in 
the  planting  design  a  reasonable  degree  of 
interest  and  individuality,  a  park  system 
exceptional  among  American  cities  may  be 
secured.  Such  a  scheme  of  street  planting 
would  not  only  co-ordinate  the  existing 
scattered  park  areas  of  the  borough  into  a 
comprehensive  system,  but  would  also  im- 
part that  peculiar  or  individual  character 
and  beauty  which  is  necessary  if  Manhattan, 
the  heart  of  New  York  City,  is  to  take  its 
place  among  the  beautiful  cities  of  the 
world. 

It  has  been  found  possible,  after  a  careful 
study,  to  select  streets  suitable  for  inter- 
park  connections  upon  which  successful  tree 
growth  of  one  form  or  another  may  be  se- 
cured. These  streets  are  suggested  for  the 
proposed  street-tree  system,  and  are  shown 
in  the  accompanying  map.  By  concentrat- 
ing upon  certain  streets  it  will  be  possible, 
with  a  reasonable  annual  expenditure,  to 
secure  a  condition  of  tree  planting  in  Man- 
hattan which  will  give  it  the  appearance 
and  charm  of  a  tree-shaded  city. 

Consideration   Given  to   Future 
Conditions 

In  selecting  the  streets  to  be  used,  careful 
consideration  was  given  not  only  to  the  ex- 
isting conditions  of  the  streets  in  question 
but  also  to  their  future  development.  The 
latter  was  largely  determined  by  the  pro- 
posed scheme  of  districting  being  worked 
out  by  the  City  Planning  Commission. 

The  streets  of  the  proposed  street-tree 
system  are  confined  almost  entirely  to  those 
streets  which  lie  in  the  districts  limited  to 
residential  or  restricted  business — retail 
stores,    offices,    etc. — and    residential    pur- 
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poses.  Several  streets  which  it  would  be 
very  desirable  to  include  in  the  system, 
and  the  present  condition  of  which  would 
permit  of  tree  growth,  have  not  been  so 
included  because  they  lie  within  the  pro- 
posed unrestricted  districts,  where  the  ulti- 


STREETS  WITH  SATISFACTORY  TREES  AND  OTHERS 
WHERE  THEY  ARE  NEEDHU) 

mate  development  would  probably  render 
tree  growth  either  impossible  or  at  least 
unsuccessful.  These  few  streets  are  indi- 
cated separately  upon  the  map,  and  if  by 
any  chance  the  proposed  districts  could  be 
slightly  changed  so  as  to  exclude  them  from 
the  unrestricted  districts  they  should  be 
added  to  the  system. 


There  are,  of  course,  other  streets  not 
comprised  in  the  system  of  inter-park  con- 
nections, but  upon  which  trees  may  be 
grown  successfully.  These  are  streets  which 
will  lie  in  the  restricted  residential  dis- 
tricts. The  program  should  be  to  encourage 
tree  planting  by  private  owners  upon  these 
streets  and  public  planting  should  be  car- 
ried out  upon  them  after  the  main  system 
has  been  completed. 


Ford  Crosses  Sandy  Wash 

ABROAD  wash  in  Washington  County, 
Utah,  known  as  the  "Two  and  a  Half 
Sandy  Wash,"  is  crossed  by  a  stone  ford 
constructed  the  full  width  of  the  wash. 
Stone  was  obtained  on  the  site  and  was 
laid  in  place  with  cement  mortar.  In  this 
country,  where  road  construction  is  diffi- 
cult on  account  of  the  general  ruggedness 
of  the  topography,  and  where  the  people 
are  scattered  and  funds  are  scarce,  bridges 


machine.  Moreover,  in  the  case  of  the 
dragline  it  is  often  possible  to  handle  the 
material  once,  move  the  machine  to  a  new 
location  and  handle  the  material  a  second 
time,  thus  depositing  it  farther  from  its 
original  location  than  the  radius  of  action 
of  the  machine.  In  the  case  of  dredges,  on 
the  other  hand,  and  of  other  machines 
which  do  not  swing  through  a  full  circle, 
the  material  may  only  be  disposed  of  by 
depositing  it  on  the  two  banks  of  the  ditch 
or  in  the  levee  section  directly  at  the  side 
of  the  borrow  pit. 

It  is  evident  that  to  require  the  contractor 
using  such  a  machine  to  move  material  a 
greater  distance  than  can  be  accomplished 
in  one  handling  is  not  conducive  to  low  bid- 
ding. With  any  of  these  machines  it  is  al- 
most as  economical  to  move  material  600  ft. 
as  to  move  it  even  a  very  short  distance  be- 
yond the  radius  of  action  of  the  machine. 
Practically,  the  material  must  be  loaded  in 
wagons  of  some  description  and  hauled.    If 
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are  entirely  out  of  the  question  for  these 
sandy  washes. 

The  ford  was  designed  in  the  office  of 
E.  R.  Morgan,  state  road  engineer. 


Excavating  Machines  and 
Overhaul 

Specifications  for  Overhaul  Should  Take  Into 

Account  the  Type  of  Equipment  to 

Be   Used 

By  G.  B.  MASSEY 

George  B.  Massey  Company,  Chicago,  111. 

THE  OVERHAUL  clause  in  contracts  for 
ditch  and  levee  work  needs  careful  con- 
sideration from  the  point  of  view  of  what 
actually  constitutes  overhaul  work  for  the 
type  of  excavating  equipment  to  be  em- 
ployed. Overhaul  can  no  longer  be  accu- 
rately allowed  for  by  following  the  clause 
evolved  in  the  days  when  such  excavation 
was  done  by  teams,  scrapers  and  wagons. 
This  outgrown  clause  would  usually  state 
that  if  the  average  haul  of  all  the  material 
moved  were  found  to  exceed  a  given  dis- 
tance, the  contractor  would  be  paid  for  over- 
haul at  a  certain  rate  per  cubic  yard  per  100 
ft.  for  the  entire  mass,  for  such  distance 
as  the  average  haul  might  exceed  the  speci- 
fied distance  allowed  as  a  reasonable  free 
haul. 

At  present,  however,  most  work  of  this 
nature  is  done  by  dragline  machines,  small 
dipper  dredges  and  other  equipment  having 
a  definite  radius  of  action.  Such  machines 
are  able  to  dig  material  within  a  certain 
area  and  deposit  it  at  a  certain  distance 
without    changing    the    location     of    the 


it  is  necessary  to  use  teams,  it  is  rarely 
possible  to  bring  their  carrying  capacity  up 
to  the  handling  capacity  of  the  machine,  and 
the  work  is  slowed  down.  Moreover,  addi- 
tional plant  of  an  entirely  different  nature 
from  the  actual  excavating  equipment  is  re- 
quired. 

Consequently,  after  a  decision  as  to  the 
type  and  size  of  machine  most  suitable  for 
the  work  has  been  reached  by  the  engineer 
in  charge,  the  overhaul  clause  should  be  ad- 
justed to  include  everything  beyond  the  rad- 
ius of  action  of  the  machine.  This  will  tend 
to  reduce  the  cost  per  cubic  yard  of  the 
work.  For  example,  if  a  dragline  machine 
with  a  50-ft.  radius  is  used,  the  overhaul 
should  start  at  100  ft.  with  a  substantial  in- 
crease, this  increase  to  be  further  enlarged 
by  small  increments  for  distances  beyond 
100  ft. 

On  most  jobs  the  overhaul  expense  is 
small  compared  with  the  total  cost  of  the 
excavation.  It  is  therefore  manifestly  un- 
wise to  penalize,  by  using  an  outgrown  pro- 
vision, the  large  yardage  of  straight  work 
because  of  the  small  yardage  of  overhaul. 


Motorbuses  for  Lincoln  Park  to  Be  Low 
and  Light 

A  new  design  of  motorbus  is  to  be  used 
by  the  Chicago  Motor  Bus  Company,  which 
is  to  operate  in  Lincoln  Park,  Chicago.  The 
drive  will  be  on  the  front  axle  to  minimize 
skidding.  The  bus  will  be  1000  lb.  lighter 
than  electric  or  gaso-electric  cars  usually 
used  for  this  purpose.  There  is  to  be  no 
equipment  under  the  body,  thus  making 
possible  a  car  sufficiently  low  to  clear 
trolleys. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


How  Not  to  Use  the  Oxyacetylene 
Torch 

By  WILLIAM  G.  BROADHURST 

F.  R.  Long-W.  G.  Broadhurst  Company, 

Hackensack,  N.  J. 

UNDER  CERTAIN  conditions  where  the 
heat  was  dissipated  too  rapidly,  the 
writer  has  found  that  the  oxyacetylene  flame 
loses  its  effectiveness.  The  experience 
gained  in  three  instances  where  circum- 
stances made  a  proper  application  of  the 
frame  difficult  will  perhaps  be  of  interest 
to  contractors. 

While  putting  a  new  set  of  tubes  in  an 
ordinary  vertical  hoisting  engine  boiler,  out 
on  the  job  during  cold  weather,  four  of  the 
bridges  of  the  upper  crown  sheet  were 
cracked  between  adjoining  tubes.  There 
was  not  enough  metal  to  allow  a  proper 
boiler  patch  to  be  placed.  An  oxyacetylene 
welding  outfit  and  operator  were  obtained 
from  a  local  garage,  and,  following  the  ad- 
vice of  this  operator,  the  crown  sheet  was 
welded  out  in  the  open.  The  temperature 
was  about  35  deg.  Fahr.,  and  a  cold  wind 
was  blowing.  The  weld,  made  with  soft 
iron,  looked  rough  but  solid  when  finished, 
except  for  slight  cracks,  which  the  operator 
said  were  only  on  the  surface.  Next  morn- 
ing when  water  pressure  was  applied  the 
weld  did  not  hold.  It  was  found  that  the 
metal  had  not  fused  and  could  be  picked  out. 
The  cracks  were  from  %  to  %  in.  wide,  and 
the  metal  was  so  burned  that  no  further 
welding  could  be  attempted.  The  boiler 
was  taken  to  a  boiler  shop,  but  nothing 
could  be  done  with  it  and  it  was  scraped. 
The  shop  foreman  said  that  the  crown  sheet 
could  probably  have  been  successfully  weld- 
ed in  the  shop,  where  the  heat  of  the  flame 
could  be  conserved  and  the  crown  sheet  al- 
lowed to  cool  very  slowly  to  prevent 
cracking. 

In  another  case,  also  during  cold  weather, 
the  valve  chest  cover  of  a  horizontal  steam 
engine  cracked,  and  an  operator,  also  from 
a  local  garage,  attempted  to  weld  it  with  an 
oxyacetylene  outfit.  Although  the  work  was 
done  under  cover  and  the  steam  chest  was 
heated  by  steam  before  beginning,  the  weld 
was  unsuccessful  because  of  lack  of  proper 
facilities  for  conserving  the  heat.  There 
were  no  serious  results  from  this  failure, 
however,  and  the  crack  was  successfully  re- 
paired with  Smooth-On  under  a  patch  fas- 
tened with  cap  screws. 

A  third  experience  with  the  oxyacetylene 
flame  was  in  cutting  off  a  steel  cylinder 
3/16  in.  thick  and  3  ft.  in  diameter.  This 
cylinder  was  in  the  bottom  of  a  circular 
sewage-disposal  tank  under  construction, 
where  it  was  used  as  a  sump.  After  the 
bottom  of  the  tank  had  been  concreted 
around  the  cylinder,  the  latter,  which  stood 
a  foot  above  the  concrete,  had  to  be  cut  off. 
The  cylinder  was  full  of  running  sand  and 
water,   which   was   slowly   overflowing   its 


top.  Cutting  was  started  with  a  sledge  and 
cold  cutter,  but  the  striking  brought  in  more 
material,  and  was  suspended  for  fear  of  a 
run-in.  An  oxyacetylene  outfit  and  oper- 
tor  were  obtained,  but  after  five  minutes  of 
application  no  appreciable  impression  had 
been  made  on  the  metal.  The  sand  and 
water  in  the  cylinder  were  then  shoveled  out 
and  kept  about  4  in.  below  the  line  of  cut- 
ting. The  operation  was  then  quickly  and 
successfully  carried  out.  The  sand  and 
water  against  the  inside  of  the  cylinder  had 
conducted  the  heat  away  so  quickly  that  the 
metal  would  not  fuse. 

These  experiences  make  it  evident  that 
the  heat  of  the  flame  must  be  properly  con- 
served in  order  to  get  results. 


Portable  Hoppers  on  Street,  Steam 
Shovel  Underground 

A  REVOLVING  steam  shovel  is  at  work 
under  Seventh  Avenue  in  New  York 
City  taking  out  a  full-depth  rock  heading  on 
Section  4  of  Routes  4  and  36  of  the  new 
dual  subway  system.  It  drinks  only  water 
and  is  on  the  job  promptly  at  8  each  morn- 
ing. The  superintendent  for  the  Litchfield 
Construction  Company,  contractor  for  the 
section,  has  not  worried  about  the  prevail- 
ing shortage  of  muckers  since  it  was  in- 
stalled. It  handles  rock  from  the  entire 
face  faster  than  the  rock  can  be  shot  down, 
loading  with  its  %-yd.  dipper  "battleship" 
skips  handled  on  platform  cars  by  mule. 
The  street  over  the  shovel  is  supported  on 
40-ft.  girder  beams  carried  by  towers  built 
inside  of  cribbing  which  could  support  the 
load  alone,  and  which  amply  protects  the 
vertical  timbers  inside  during  blasting. 
The  steam  shovel  is  provided  with  a  square 
shield  of  3-in.  plank,  behind  which  it  takes 
refuge  when  blasts  are  fired. 

The  heading  is  advanced  by  the  needle- 


HOPPER    WEDGED    UP    IN    USE 

beam  method.  As  the  rock  is  overlaid  by  8 
to  10  ft.  of  clay,  the  most  economical  way 
to  operate  is  to  remove  the  clay  first  and 
take  the  rock  out  in  a  second  lift.  It  was 
not  possible,  of  course,  to  take  out  this  clay 
at  the  construction  shafts.  To  remove  it  by 
hand  loading  as  the  street  was  decked  would 
have  been  very  wasteful.  Therefore  tem- 
porary shafts  have  been  opened  at  con- 
venient points  along  the  curb  by  cutting  a 
hole  in  the  decking  and  pulling  up*  one  of 
the  derricks  and  one  of  the  loading  hoppers 
shown  in  the  photograph.  They  are 
mounted  on  wagon  wheels  for  moving,  but 
rest  when  in  use  on  wedges  driven  far 
enough  under  their  frames  to  raise  them  off 
their  wheels.  It  takes  but  a  short  while  to 
knock  out  these  wedges,  haul  the  outfit 
ahead  and  drive  them  in  again.  The  der- 
ricks dump  into  the  loading  hoppers  tum- 
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over  buckets,  which  are  hauled  to  the  shafts 
by  mules  on  platform  cars  running  on  the 
upper  level. 

Only  the  paving  is  replaced  by  this 
method  in  the  first  decking  operating,  the 
subsurface  structures  and  the  timbering 
above  the  level  of  the  needlebeams  being 
taken  care  of  as  the  excavation  to  rock  is 
taken  out  under  the  decking.  The  work  is 
being  done  under  the  direction  of  the  Pub- 
lic Service  Commission,  of  which  Alfred 
Craven  is  chief  engineer  and  Robert  Ridg- 
way  chief  engineer  of  subway  construction. 
J.  W.  Goodridge,  vice-president  of  the  con- 
tracting company,  has  general  charge  of  the 
construction  work. 


boxes  weighs  2  tons,  is  2314  ft.  long,  3  ft. 
wide  and  7  ft.  8  in.  high.  Each  has  a  ca- 
pacity of  17  tons  of  water,  but  not  more 
than  9  tons  per  box  is  required. 

All  five  of  the  large  caissons  for  the  river 
piers  were  launched  from  this  pontoon  with- 
out mishap,  the  first  being  floated  on  Oct.  9, 
1915,  and  the  last  on  June  30,  1916.  The 
caissons  were  built  up  with  the  pontoon 
moored  at  a  dock,  on  which  the  caisson  ma- 
terial was  handled  by  a  locomotive  crane  and 


use  the  blank  would  be  considerably  larger, 
with  lines  enough  to  provide  for  recording 
the  average  number  of  men  in  a  gang. 

The  advantages  of  the  pocket  pad  over  the 
pocket  time  book,  especially  on  a  large  job 
where  many  gangs  are  employed,  are  nu- 
merous. 

If  the  names  and  numbers  are  recorded 
in  a  book  in  alphabetical  or  numerical  order, 
the  pages  have  to  be  thumbed  over  repeat- 
edly   to    find    each    man's    account    before 


Big  Bridge  Caissons  Launched 
from  Submerging  Pontoon 

By  A.  FREDERICKSON 
Metropolis,  111. 

A  PONTOON  was  used  to  construct  the 
caissons  for  the  Paducah  &  Illinois 
Railroad's  bridge  at  Metropolis,  111.,  the  sub- 
merging of  which  is  controlled  by  water- 
ballast  tanks  kept  above  the  surface  at  all 
stages  of  the  pontoon.  These  tanks  are 
taken  off  while  a  caisson  is  being  built,  and 
are  only  put  in  place  before  a  launching. 
They  are  filled  by  pumps  and  emptied  by 
gravity. 

The  pontoon  is  66  ft.  9  in.  by  120  ft.  10 
in.  and  is  9  ft.  6  in.  deep.  The  largest  cais- 
son built  in  it  was  60  ft.  6  in.  by  110  ft.  6 
in.,  the  portion  constructed  before  launch- 
ing weighing  67I2  tons.  On  account  of  the 
unequal  distribution  of  the  load,  the  pon- 
toon is  given  transverse  stiffness  by  heavy 
timber  beams  on  4-ft.  centers.  Each  of 
these  is  made  of  four  8  x  16-in.  timbers  bolt- 
ed together  and  spliced  with  steel  plates. 
Under  these  beams  are  longitudinal  rows  of 
12  X  12-in.  timbers  on  4-ft.  centers.  The 
pontoon  contains  183,120  ft.  b.m.  of  lumber 
and,  allowing  for  the  iron  used  in  its  con- 
struction, has  a  net  buoyancy  of  195  tons. 
The  whole  pontoon  must,  of  course,  be  filled 
with  water  to  reduce  the  buoyancy  to  this 
figure.  This  is  done  just  before  launching 
the  caisson  by  removing  a  wooden  gate, 
made  in  two  pieces,  which  covers  a  number 
of  4-in.  holes  in  the  side  of  the  pontoon.  The 
gate  is  first  unbolted  and  temporarily 
shored,  and  comes  to  the  surface  when  the 
shores  are  removed.  When  the  pontoon  is 
raised  after  a  launching,  the  emptying  of 
the  ballast  tanks  brings  these  holes  above 
water  so  that  the  gate  can  be  replaced. 

On  a  deck  of  3-in.  plank  laid  between  the 
transverse  timber  beams  is  loaded  sufficient 
gravel  to  weigh  130  tons  submerged.  This 
reduces  the  buoyancy  to  a  point  which  al- 
lows the  pontoon  to  be  sunk  free  of  the 
caisson  being  launched  when  the  water 
boxes  are  about  half  full.    Each  of  the  six 
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a  derrick.  Derrick  boats  were  used  from 
time  to  time  to  assist  in  the  work.  The 
steamboat  which  towed  the  caissons  from 
the  pontoon  to  place  is  shown  in  one  of  the 
photographs. 

The  bridge  is  being  built  for  the  Paducah 
&  Illinois  Railroad  Company,  for  which 
C.  R.  Ficks  is  resident  engineer.  The  Union 
Bridge  &  Construction  Company  has  the 
contract  for  the  substructure.  H.  K.  Seltzer 
is  chief  engineer,  G.  F.  Wilhelm  is  engineer 
at  the  bridge  and  T.  T.  Nevraian  is  superin- 
tendent for  the  contractor. 


Field-Office  Accounting:  Pocket 
Pads  for  Timekeeping 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

THE  FEWER  the  books  kept  in  a  field 
office  the  better.  Loose  sheets,  per- 
forated and  indexed  in  "Shannon"  or  simi- 
lar files,  facilitate  a  systematic  arrange- 
ment of  the  data  that  should  always  be 
readily  accessible.  Even  the  pocket  time 
book,  traditionally  indispensable,  may  be 
superseded  to  advantage  by  small  pocket 
pads  with  detachable  leaves  in  the  accom- 
panying form.  This  form  is,  of  course, 
shown  here  in  condensed  shape.     In  actual 


checking  it.  If  they  are  recorded  in  groups 
representing  each  gang,  the  shifting  of 
men  from  one  gang  to  another  confuses  the 
record.  Time-taking  in  all  kinds  of 
weather  results,  often,  in  records  so  badly 
blurred  at  the  end  of  the  weekly  or  semi- 
monthly period  that  they  are  almost  unde- 
cipherable. On  the  pocket  pad,  names  and 
numbers  can  be  recorded  more  quickly  than 
the  pages  of  a  book  can  be  thumbed  over 
for  the  check-mark.  Each  gang's  daily  rec- 
ord is  complete  in  compact  form,  and  the 
data  are  taken  in  a  form  already  classified 
for  entry  on  the  cost  sheets.  Furthermore, 
the  time  can  be  just  as  readily  transferred 
to  thc3  payroll  as  from  a  time  book,  and 
changes  in  rate  payment  can  be  conven- 
iently recorded. 

[Following  the  series  of  short  articles  by 
Mr.  Lathrop  on  economical  accounting 
methods  for  the  contractor's  general  busi- 
ness, another  series  on  short  cuts  that  have 
proved  valuable  in  the  job  office  is  intro- 
duced by  the  present  article. — Editor.] 

Integral  Curb  Cuts  Paving  Cost 
11  Cents  Per  Yard 

Bids  on  paving  in  Appleton,  Wis.,  recently 
revealed  that  an  integral  concrete  curb 
would  save  11  cents  per  square  yard  on 
9629  sq.  yd.  of  pavement  as  compared  with 
a  separate  curb. 


PONTOON  SHOWN  DURING  AND  AFTER  LAUNCHING  OF  ONE  OF  BIG  BRIDGE    CAISSONS— WATER-BALLAST    TANKS    ALWAYS    ABOVE    SURFACE 
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Worthless  Concrete  Responsible  for  Failure 
at  Cleveland  Filter  Plant 

Four  Columns  of  Clear-Water  Basin  Break  Down  Under 
Weight  of  Ground  Roof  Before  Earthfill  Is  Placed  Above 

(Editorial  Corkespondence) 


Concrete  that  was  penetrated  with  a  bull 
point  to  the  depth  of  half  an  inch  at  each  blow 
of  a  12-lb.  sledge,  that  crumbled  in  the  hand 
and  soiled  the  fingers,  that  appeared  to  be 
innocent  of  cement  to  an  astonishing  degree, 
was  undoubtedly  responsible  for  the  collapse 
recently  of  four  columns  and  the  section  of 
groined  roof  they  supported  near  the  east  end 
of  the  central  section  of  the  new  clear-water 
basin  of  the  Cleveland  municipal  filter  plant. 
The  collapse  took  place  even  before  the  3-ft. 
earthfill  had  oeen  placed  on  the  roof.  The  basin 
had  been  filled  once,  and  was  emptied  at  signs 
of  trouble,  the  collapse  taking  place  directly 
afterward. 

Condition  of  Concrete 

An  investigation  into  the  causes  of  the 
collapse,  which  fortunately  did  not  result  in 
loss  of  life,  and  into  the  deplorable  condition 
of  the  whole  structure  is  being  made  for  the 
city  by  James  H.  Herron  of  Cleveland,  Nathan 
C  Johnson  and  Frederic  C.  Noble  of  New 
York.  The  origin  of  the  aggregate  and  sand, 
the  inspection  methods  and  the  construction 
details  will  be  gone  into  to  fix  the  responsi- 
bility and  to  determine  more  accurately  the 
cause  of  the  faulty  construction. 

It  was  evident  to  representatives  of  the 
Engineering  Record  who  examined  the  col- 
lapsed section  and  the  central  basin  that  ex- 
tensive, if  not  entire,  replacement  of  the  sub- 
stance that  passed  for  reinforced  concrete 
when  the  structure  was  accepted  will  be  neces- 
sary. Reinforcing  appeared  at  the  surface  in 
more  than  one  column.  One  22-in.  square  col- 
umn was  broken  clear  across  through  a  layer 
which  contained  no  stone  and  which  could  be 
whittled  with  a  pocket  knife.  The  soft  sand- 
stone pebbles  which  made  up  a  large  part  of 
the  aggregate  were  actually  harder  than  most 
of  the  mortar  in  the  structure.  Pebbles  and 
sand  grains  could  be  separated  with  the  fingers 
from  the  broken  pieces  of  columns  and  roof 
examined. 

Much  of  the  exposed  surface  of  the  entire 
section  was  in  the  same  condition.  The  south 
retaining  wall,  against  which  earth  is  filled  to 
the  top,  showed  a  large  amount  of  seepage.    A 


spring  which  would  fill  a  3-in.  pipe  was  coming 
through  the  floor  near  the  collapsed  section. 
The  investigators  have  already  partly  cut  into 
a  large  number  of  places  where  the  concrete 
is  as  soft  as  in  the  collapsed  portion,  and  more 
than  one  column  could  probably  be  cut  through 
with  no  more  formidable  a  weapon  than  a  table 
knife. 

It  is  not  thought  at  present  that  an  earth 
slip  could  have  been  responsible  for  the  failure, 
as  there  are  no  visible  signs  of  any  lateral  or 
vertical    displacement    of    consequence    in    the 
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CORNER  OP  PART  THAT  FAILED 

structure.  Moreover,  the  condition  of  the  con- 
crete is  more  than  sufficient  to  account  for  the 
failure. 

It  is  said  at  the  present  time  that  the  only 
check  on  the  cement  used  was  that  kept  by 
the  concrete  foreman,  and  that  the  pneumatic 
method  was  used  on  most  of  the  central  sec- 
tion, while  a  spouting  system  was  also  utilized 
to  some  extent.  Since  it  is  certain  that  the 
Walsh  Construction  Company,  which  built  the 
clear-water  basin,  would  not  risk  its  reputa- 
tion by  willingly  putting  up  such  construction, 
and  that  the  engineer  of  the  Cleveland  Water 
Department   would  never  knowingly   have   al- 


Quick  Repair  of  Dam  Saves 
Charleston's  Water  Supply 

Rainfall   of   16.3  Inches    in  24   Hours — Floods 

Earth    Dam — Sand   Bags   Covered   with 

Canvas  Successfully  Withstand 

Current 

Heavy  rains  early  last  week  followed  by  a 
precipitation  of  16.3  in.  July  21  and  22  caused 
the  waters  of  Goose  Creek  to  submerge  the 
Charleston  (S.  C.)  Light  &  Water  Company's 
earth  dam.  The  swift  current  rapidly  eroded 
parts  of  the  earth  structure  and  necessitated 
quick  repairs  to  save  the  water  supply  of 
Charleston.  The  first  damage  was  done  at 
7.30  p.  m.  Saturday.  The  temporary  repair 
work  was  completed  the  following  Wednesday. 

On  Friday,  July  14,  the  gage  at  the  Charles- 
ton pumping  station  showed  a  rainfall  of  3% 
in.  during  the  24  hours.  This  followed  a  rain- 
fall of  more  than  2  in.  the  early  part  of  the 
week.  During  the  24  hours  from  Friday  to 
Saturday  night  about  16.3  in.  of  rain  fell. 
According  to  observations  made  by  a  contrac- 
tor, the  intensity  of  the  rainfall  at  one  time 
during  Saturday  was  at  the  rate  of  2  in.  in 
10  min. 

Saturday  the  water  began  to  overflow  the 
spillways  and  run  over  the  earth  dam.  Dr. 
J.  M.  Worthen,  the  superintendent  in  charge 
of  the  plant,  did  everything  possible  to  pre- 
vent the  erosion  of  the  earth  embankment.  At 
7.30  Saturday  evening  the  water  was  at  the 
highest  point  and  still  rising  rapidly.  It 
reached  a  depth  of  about  14  in.  over  the  earth 
dam  and  the  downstream  slope  began  to  erode 

(Continued  on  page  152,  first  column) 

lowed  such  work,  the  failure  seems  to  be  an 
example  of  what  can  be  accomplished  by  laxity, 
ignorance  and  carelessness.  It  must  be  re- 
membered that  poor  concrete  can  be  placed 
with  any  of  the  methods  in  use,  especially  if 
next  to  no  cement  has  been  put  in  it,  and  if  it 
contains  more  than  a  modicum  of  clay  and 
other  matter  that  soils  the  fingers  when 
rubbed.  All  the  facts  surrounding  the  failure 
will  not,  of  course,  be  knovra  until  the  report 
of  the  investigators  is  made  public;  but  this 
much  is  certain,  that  there  is  no  reason  for  in- 
voking faulty  design  or  the  geology  of  the 
foundation  site  to  account  for  the  failure  of 
the  sort  of  "concrete"  with  which  the  clear- 
water  basin  was  built. 

[At  the  time  of  going  to  press  information 
was  received  that  the  consulting  engineers  will 
submit  a  repair  scheme  not  necessitating  tear- 
ing out  the  present  structure. — Editor.] 


CONCRETE   COLLAPSED   BEFORE  LOAD  WAS   APPLIED 


SPECIMEN  OP  ONE  OF  THE  COLUMNS  THAT  FAILED 
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Quick  Repair  of  Dam  Saves 
Charleston's  Water  Supply 

(Continued  from  pagi  151) 

quickly.  Within  half  an  hour  a  breach  was 
washed  clear  across  the  dam,  which  at  that 
point  was  approximately  50  ft.  wide.  The 
breach  was  longitudinal  with  the  dam,  about 
100  ft.  wide  on  top  and  13%  ft.  deep.  The 
top  of  the  embankment  was  at  elevation  13.5 
ft.  above  ocean  tide ;  the  bottom,  approximately 
zero.  The  crest  of  the  spillways  was  10%  ft. 
above  tide,  and  at  that  point  the  capacity  of 
the  dam  was  2,800,000,000  gal. 

On  Monday  morning,  July  17,  the  elevation 
of  the  water  was  8  ft.  above  tide  and  on  Tues- 
day morning  7  ft.  The  capacity  of  the  dam 
at  El.  7  was  782,000,000  gal.  Ordinarily  the 
water  in  Goose  Creek  downstream  from  the 
dam  ranges  in  elevation  from  zero  to  6  ft. 
above  tide.  During  the  heavy  rainfall  just 
before  the  dam  broke  the  elevation  of  the 
water  below  the  dam  was  approximately  10 
ft.  above  tide. 

Cofferdam  Constructed 

A  pile  driver  and  wrecking  crew  were  se- 
cured and  the  first  work  of  building  a  coffer- 
dam of  sand  bags  at  the  upstream  end  of  the 
breach  was  begun  Tuesday  morning,  July  18. 
The  temporary  structure  was  carried  to  the 
opposite  side  of  the  creek  by  3  a.  m.,  the  next 
day.  At  that  time  the  water  was  rising  at  the 
rate  of  1%  in.  per  hour.  Fortunately  the  high 
tide  occurred  about  the  time  of  completion,  so 
that  there  was  little  current.  However,  by  8 
o'clock  the  next  morning,  when  the  tide  had 
receded  2  ft.,  the  velocity  over  the  cofferdam 
was  so  great  that  the  sand  bags  began  to 
show  signs  of  being  displaced. 

For  half  an  hour  it  looked  as  if  the  whole 
cofferdam  would  fail.  The  expedient  was  then 
adopted  of  covering  the  worst  places  of  the 
bags  of  sand  with  canvas,  weighting  it 
down  on  the  upstream  side  and  letting  it 
lap  entirely  over  the  structure.  This  proved 
so  successful  that  it  was  decided  to  cover  the 
whole  cofferdam  in  the  same  way. 

The  cofferdam  when  completed  was  approx- 
imately 25  ft.  wide  at  the  bottom,  6  ft.  wide 
at  the  top  and  about  120  ft.  long.  It  has 
withstood  successfully  a  flow  of  6  in.  of  water 
over  the  top. 

Considerable  fear  was  felt  among  the  in- 
habitants of  Charleston  concerning  the  con- 
tinuance of  the  supply  of  water.  It  was 
thought  there  would  be  difficulty  in  prevent- 
ing the  salt  tide  from  backing  up  into  the  im- 
pounding reservoir.  On  account  of  the  quick 
work  that  was  prevented. 

Permanent  Repairs  Being  Made 

Permanent  repairs  are  now  being  made  by 
means  of  heavy  piling  driven  clear  across  and 
on  both  sides  of  the  breach.  These  piles  are 
spaced  8  ft.  apart.  Four-inch  sheet  piling 
was  driven  on  each  side.  The  space  within 
and  on  the  sides  will  be  filled  with  sand  bags, 
after  which  the  earth  filling  will  be  com- 
pleted. 

The  maximum  flow  of  the  stream  is  said  to 
have  been  nearly  20,000  cu.  ft.  per  second 
when  the  break  took  place.  The  dam  is  about 
2300  ft.  long  and  built  of  earth.  It  is  12  ft. 
wide  at  the  top  with  up  and  down  stream 
slopes  3  to  1.  There  are  a  100-ft.  spillway  at 
the  east  end  and  another  100-ft.  spillway  built 
on  cribwork  near  the  west  end.  The  remainder 
of  the  embankment  was  only  slightly  dam- 
aged, although  the  water  had,  for  a  consider- 
able time,  run  over  the  entire  structure  to  a 
depth  of  over  1  ft 

For  several  years  it  has  been  recognized 
that  these  spillways  were  inadequate  to  carry 
off  flood  flows,  as  their  dischargring  capacity 
was  only  3500  cu.  ft.  per  second,  or  70  cu.  ft. 
per  second  per  square  mile.  On  Sept.  13,  1912, 
water  ran  over  the  dam  to  a  depth  of  approxi- 
mately 0.7  ft.  without  causing  damage. 

The  information  was  supplied  by  J.  W. 
Ledoux,  chief  engrineer,  American  Pipe  &  Con- 
struction Company,  Philadelphia. 


House  Committee  Reviews 
Power  Situation  at  Falls 

Impressed  with  Urgent  Necessity  for  Increased 

Diversion   of  Water   at   Niagara   Falls 

for  Power  Purposes 

Members  of  the  foreign  affairs  committee 
of  the  U.  S.  House  of  Representatives  on  July 
13  and  14  reviewed  the  power  situation  at 
Niagara  Falls  and  Buffalo,  N.  Y.,  as  guests 
of  the  Niagara  Falls  Board  of  Trade  and 
Buffalo  Chamber  of  Commerce.  After  in- 
formal conferences  with  officials  of  electro- 
chemical industries,  power  companies  and  city 
authorities,  the  committee  held  a  hearing  at 
Prospect  House  in  Niagara  Falls.  A  mass 
of  statistics  was  presented  tending  to  show 
the  need  for  the  extension  of  the  diversion 
limit  to  allow  the  use  of  the  20,000  sec.  ft. 
as  fixed  by  the  treaty. 

Some  urged  diversion  up  to  50  per  cent  of 
the  cataract's  flow  as  possible  without  impair- 
ing the  scenic  beauty  of  the  river  and  as  nec- 
essary for  the  full  development  of  the  indus- 
trial arts  of  the  nation.  Officials  of  electro- 
chemical industries  and  power  companies  were 
given  assurances  that  the  committee  is  in 
sympathy  with  the  movement  for  increased 
diversion  so  long  as  the  scenic  beauty  of  the 
cataracts  will  not  be  impaired. 

Diversion  of  Water  Is  National  Question 

It  was  pointed  out  to  the  committee  that 
the  Niagara  diversion  is  a  subject  of  na- 
tional interest  and  one  affecting  the  industrial 
life  of  the  United  States.  Especially  impor- 
tant, it  was  said,  has  been  the  part  the 
Niagara  electrochemical  industries  have 
played  in  averting  a  panic  that  would  other- 
wise have  been  brought  on  by  the  European 
War.  Alloys  essential  to  the  manufacture  of 
steel  and  high-explosive  shells,  as  well  as 
80,000,000  tons  of  aluminum  a  year,  are  be- 
ing produced  at  the  Falls,  and  the  supply  is 
said  to  be  far  below  the  demand.  Frank  J. 
Tone,  manager  of  the  Carborundum  Company, 
also  told  how  his  firm  had  to  construct  a  plant 
in  Canada  because  of  lack  of  power  on  the 
American  side. 

In  discussing  the  situation  informally  with 
Niagara  Falls  officials  Repr'  jntative  Cyrus 
Cline  of  Indiana  indicated  that  the  sentiment 
of  the  foreign  affairs  committee  on  the 
Niagara  power  question  is  changing. 

"Because  of  the  disposition  on  the  part  of 
Canada  to  curtail  the  exportation  of  power 
there  is  a  feeling  on  the  part  of  the  committee 
that  the  new  Niagara  legislation  should  ex- 
tend the  diversion  limit  to  that  provided  by  the 
treaty,"  said  Mr.  Cline. 

After  the  Niagara  Falls  hearing  the  com- 
mittee made  an  inspection  of  the  properties 
of  the  Niagara  Falls  Power  Company  and  the 
Hydraulic  Power  Company.  They  also  visited 
the  up-river  districts  where  all  the  great 
e'ectrochemical  industries  are  located. 


Five  Bridges  Over  Catawba 
River  Swept  Away 

Water  Rising  48  Feet  Causes  Great  Bridge  Loss 

Near  Belmont,  N.  C. — Water  Receding — 

Damage  Smaller  Than  Expected 

As  the  result  of  the  severe  storm  July  15 
sweeping  over  North  and  South  Carolina  and 
Virginia  the  rivers  in  that  section  have  risen 
to  heights  rivaling  all  past  records.  The 
depth  of  water  at  Mount  Holly,  N.  C,  is  given 
as  47  ft.  9  in.,  which  is  nearly  20  ft.  more  than 
the  record.  The  Congaree  River  July  18  was 
reported  31%  ft.  above  normal.  Within  a 
radius  of  6  miles  of  Florence,  N.  C,  practically 
every  bridge  has  been  seriously  damaged, 
eight  of  those  structures  having  spans  be- 
tween 80  and  150  ft. 

The  Catawba  River  rose  about  48  ft.  above 
normal,  exceeding  the  record  of  1902  by  10  or 
12   ft.     Probably  the  largest  bridge   loss   per 


Name  Canada  Railroad  Board 

A.  H.  Smith,  president  of  the  New  York 
Central  Lines,  Sir  Henry  Drayton  and  Sir 
George  Paish  have  been  named  as  a  committee 
to  investigate  conditions  of  Canadian  railways. 
Causes  of  railroad  troubles  in  Canada  are  said 
to  be  overdevelopment,  building  lines  into  un- 
developed territory  and  war  conditions. 

Agree  on  Grade  Crossing  Signal 

Committees  of  the  National  Association  of 
Railway  Commissioners  and  the  American 
Railway  Association  have  agreed  upon  a  sys- 
tem of  signals  for  grade  crossing  protection. 

The  plan  is  to  place  at  every  grade  crossing 
in  the  country  a  circular  sign  24  in.  in  diam- 
eter, painted  white  with  a  large  black  cross 
in  the  center  and  the  letters  "R.  R."  inserted 
above  the  horizontal  arm  of  the  cross.  The 
sign  will  be  placea  on  the  highway  300  ft.  from 
the  tracks. 

When  necessary,  the  commission  recom- 
mends that  the  sign  be  lighted  at  night. 


PART   OF   SOUTHERN    RAILWAY   BRIDGE    NEAR 
BELMONT 

unit  length  of  shore  line  is  near  Belmont, 
N.  C.  Five  bridges  in  that  section  in  a  dis- 
tance of  a  half  mile  along  the  river  were  car- 
ried away.  The  Southern  Railway  bridge  on 
the  Washington-Atlanta  line  was  destroyed  by 
the  flood  Sunday,  July  16,  at  5.30  p.  m.  Six 
coal  cars  had  been  placed  on  the  structure  to 
save  it.  About  two  dozen  men  were  loosening 
the  driftwood  when  the  bridge  gave  way. 
Practically  every  man  was  drowned.  At  Mount 
Holley,  one-half  mile  above  the  Southern  Rail- 
way crossing,  three  more  bridges  failed  that 
Sunday  afternoon.  They  were  the  Seaboard 
Air  Line  steel  bridge,  the  Piedmont  and 
Northern  Interurban  lines  structure  and  a 
steel  highway  bridge.  Those  three  structures 
represented  an  investment  of  $125,000  and 
are  now  a  total  loss.  The  last  bridge  to  go 
was  the  two-year-old  $100,000  reinforced  con- 
crete highway  bridge  at  Sloans  Ferry. 

Build  Temporary  Line 

Work  on  putting  up  a  temporary  bridge  on 
the  Southern  Railway  line  was  started  imme- 
diately. A  steam  shovel,  three  train  loads  of 
material  and  about  500  men  were  dispatched  to 
this  point.  Considerable  trouble  was  experi- 
enced getting  the  first  few  piles  driven,  as 
the  water  kept  washing  them  loose.  An  ex- 
tension of  about  95  ft.  had  been  built  and  filled 
in  July  21,  and  the  main  piles  in  the  center 
spans  were  about  ready  to  place.  Crews  are 
working  from  both  ends  and  a  temporary 
bridge  is  expected  to  be  ready  in  two  weeks. 

Similar  work  has  been  started  on  the  Sea- 
board and  on  the  Piedmont  &  Northern 
bridges.  The  Sloans  Ferry  highway  bridge 
will  be  replaced  with  a  temporary  structure, 
although  work  had  not  started  July  21.  Rafts 
are  being  built  by  the  railroads  to  carry  people 
across  the  river.  Passengers  and  mail  get 
from  Washington  and  points  north  to  all  points 
in  South  Carolina  and  Georgia  by  crossin<» 
the  river  in  boats. 
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At  Union,  S.  C,  the  Broad  River  changed 
its  course  after  the  floods  receded,  leaving 
the  6000-hp.  water-power  plant  of  the  Union 
Buffalo  mills  high  and  dry.  A  dam  will  have 
to  be  built  to  throw  the  water  back  into  its  nat- 
ural channel.  The  damage  to  that  plant  is 
estimated  at  $125,000.  A  900-ft.  trestle  owned 
by  the  Union  &  Glen  Springs  Railroad  crossed 
the  river  near  Union.  It  is  almost  an  entire 
loss. 

The  Engineering  Record's  representative 
went  over  the  Southern  Railway  line  from 
Spartanburg  to  Herbert,  S.  C,  and  walked 
20  miles  to  Columbia.  He  found  the  reports 
of  washouts  and  bridge  trouble  in  that  vicinity 
to  be  greatly  exaggerated.  The  Broad  River 
bridge  was  only  slightly  out  of  line  and  other 
bridges  nearby  held  firm  despite  the  fact  that 
they  were  all  practically  submerged. 

Reports  stated  that  the  Kanawha  River  at 
Kanawha  Falls  was  31.7  ft.  above  normal  and 


New  York  Districting  Regulations 
Passed  by  Board  of  Estimate 

On  July  25  the  Board  of  Estimate  and  Ap- 
portionment of  New  York  City  adopted,  as 
modified,  the  proposed  districting  resolution  in 
the  final  report  of  the  Commission  on  Building 
Districts  and  Restrictions  appointed  in  1914, 
and  thus  enacted  into  law  the  districting  regu- 
lations which  have  been  the  subject  of  many 
hearings  during  the  past  few  months.  The  new 
regulations  carry  into  effect  the  authorization 
to  divide  the  city  into  regulated  districts,  as 
vested  in  the  board  by  a  law  passed  by  the 
New  York  legislature  early  in  1914  as  a  re- 
sult of  the  work  of  the  previous  Heights  of 
Buildings  Commission.  The  new  law  restricts 
the  heights  of  all  buildings  to  certain  multiples 
(2%,  2,  1%,  IVi  and  1)  of  the  street  width 
for  each  specified  district,  with  certain  allow- 
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SLOANS   FERRY   BRIDGE    COLLAPSED   SUNDAY,    JULY   16 
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about  38  ft.  at  Charles.  The  New  River  near 
Roanoke,  Va.,  was  reported  30  ft.  above  nor- 
mal and  the  highest  since  1878.  At  Mount 
Holly  on  the  Catawba  it  is  said  that  the  flood 
crest  was  47  ft.  above  low-water  mark.  The 
Yadkin  River,  near  Winston-Salem,  was  re- 
ported 25  ft.  above  normal  and  8.5  ft.  higher 
than  the  record  for  the  past  forty-five  years. 


Philadelphia  Engineers'  Club 
Enlarges  Its  Journal 

The  Proceedings  of  the  Engineers'  Club  of 
Philadelphia  has  been  greatly  enlarged,  con- 
forming with  the  progress  of  the  club,  which 
has  increased  in  membership  within  the  last 
year  from  500  to  nearly  2500  members.  The 
publication,  beginning  with  the  July  number, 
is  9  X  12  in.  in  page  size.  The  first  issue  con- 
tains 112  pages  and  carries  a  liberal  amount 
of  advertising.  Each  of  the  societies  affiliated 
with  the  club,  the  national  societies  of  civil, 
electrical,  mechanical,  heating  and  ventilating, 
illuminating  and  automobile  engineers,  has  its 
own  section,  as  has  also  the  Technology  Club 
of  Philadelphia. 

The  chief  feature  of  the  first  number  is  a 
series  of  three  papers  by  Col.  George  A.  Zinn, 
Corps  of  Engineers,  U.  S.  A.,  on  military  engi- 
neering. 


able  mansards  or  vertical  walls  set  back  from 
the  street  line  in  a  prescribed  ratio. 

Height  restrictions  and  limitations  of  use 
or  occupation  are  prescribed  in  so-called  "use 
districts"  and  of  allowable  size  of  courts  and 
yards  in  so-called  "area  districts."  Only  in 
the  present  ofiice-building  sections  of  lower 
Manhattan  is  a  height  of  two  and  one-half 
times  the  street  width  permitted,  and  in  the 
strictly  residential  sections  one  time  the  street 
width  is  made  the  limiting  height.  One  of  the 
"use  district"  regulations  which  will  satisfy 
the  public  demands  recently  made  is  the  pre- 
vention of  further  encroachment  on  the  Fifth 
Avenue  and  Broadway  retail  district  by  loft- 
building  factories.  This  district  is  protected 
between  Second  and  Sixth  Avenues  as  far 
south  as  Twenty-third  Street.  As  noted  in  the 
construction-news  section  on  another  page,  a 
record  single  day's  total  for  new  building  per- 
mits was  made  just  before  the  new  law  went 
into  effect. 

Practically  all  opposition  to  the  general 
principles  of  the  commission,  which  were 
presented  in  the  Engineering  Record  of  Feb. 
26,  page  284,  was  overcome,  and  only  local 
changes  in  the  proposed  districts  were  made. 
The  chairman  of  the  Commission  on  Building 
Districts  and  Restrictions  is  Edward  M.  Bas- 
sett;  Robert  H.  Whitten  is  secretary,  and 
George  B.  Ford  is  consultant. 


Gas  Overcomes  Many  in  Com- 
pressed Air  Tunnel 

A  pocket  of  gas  encountered  late  in  the 
evening  of  July  24  in  the  landward  heading 
from  the  lake  terminal  shaft  of  the  new  Cleve- 
land waterworks  intake  caused  the  death  of 
twenty-one  men. 

Gas,  commonly  encountered  in  under- 
ground work  in  the  vicinity  of  Cleveland,  has 
been  the  cause  of  some  of  the  worst  tunnel 
accidents  on  record.  The  precautions  of  car- 
rying the  airline  clear  to  the  working  face, 
of  providing  extra  compressor  capacity  to 
dilute  any  gas  encountered  and  of  using  only 
the  most  carefully  installed  electric  circuits 
for  light  have  been  in  force  throughout 
the  progress  of  the  work  on  the  present  tun- 
nel. When  the  lake  heading  struck  gas  in 
small  quantities  July  22  extra  caution  was 
exercised.  A  sudden  inrush,  July  24,  from  a 
large  pocket  overcame  the  workmen  before 
they  could  get  to  the  lock.  A  rescue  party 
which  entered  the  heading  was  overcome  and 
ten  members  could  not  be  revived  with  pul- 
motors.  The  foreman  of  the  shift,  who  was 
one  of  the  few  in  the  heading  to  survive,  states 
that  there  was  no  explosion. 

The  heading,  120  ft.  below  lake  level,  had 
about  90  ft.  of  clay  and  gravel  cover,  was  in 
"draw-knife"  clay  and  carried  22  lb.  air.  It 
had  been  driven  only  a  short  distance  beyond 
the  lock  bulkhead,  as  the  lay  of  the  job  has 
made  it  economical  to  drive  the  g^reater  part 
of  the  tunnel  in  one  heading  from  the  shore 
shaft. 

The  work  was  being  done  by  day  labor. 
G.  C.  Van  Dusen,  superintendent  for  the  city, 
was  overcome  and  seriously  affected  in  rescue 
work.  F.  Farrell,  commissioner  of  public 
works,  and  C.  P.  Jager  have  been  in  charge 
of  the  project  for  the  city. 


Investigate  Surface  Line  Traffic 
and  Capacity  in  Chicago 

An  intensive  study  of  the  traffic  conditions 
and  track  capacity  of  the  Chicago  surface  lines 
with  respect  to  the  possibilities  of  improved 
service  and  rerouting  has  recently  been  made 
by  the  board  of  supervising  engineers  of  the 
Chicago  traction  interests.  The  data,  which 
are  printed  as  an  advance  reprint  from  the 
ninth  annual  report,  show  the  extent  and 
causes  of  the  existing  traffic  congestion. 

Stricter  traffic  regulations  are  recommended. 
Among  these  are  reserved  loading  spaces 
marked  in  white  on  the  pavement;  electric 
semaphore  signals;  further  restrictions  on  ve- 
hicle parking;  more  rigorous  action  against 
vehicles  on  the  tracks  and  more  drastic  ordi- 
nances limiting  the  width  of  trucks  and  their 
burdens. 

A  modification  of  the  standard-pavement- 
contour  that  will  make  it  possible  for 
teamsters  to  use  the  roadway  outside  of  the 
car  tracks  during  inclement  weather  is  recom- 
mended. Removal  of  the  elevated  loop  col- 
umns from  the  roadway  to  the  curb  is  also 
advocated.  In  the  deductions  from  data  of  fact 
it  is  stated  that  the  present  rate  of  car  move- 
ment has  exhausted  the  track  capacity,  assum- 
ing all  avoidable  vehicle  interference  removed. 
Even  under  any  proposed  rerouting  the  relief 
cannot  last  much  beyond  the  earliest  date  that 
subways  or  other  additional  outlets  will  be 
available. 


Urges  Legislation  to  Help 
Exporters 

The  House  Committee  on  Judiciary  began 
hearings  last  Tuesday  on  the  Webb  bill  to 
legalize  combinations  among  American  export- 
ers seeking  to  extend  the  export  trade  of  the 
United  States.  Chairman  Hurley  and  Com- 
missioner Rublee  of  the  Federal  Trade  Com- 
mission advocated  legislation  to  exempt  such 
combinations  from  prosecution  under  the  anti- 
trust laws. 
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Los  Angeles  Aqueduct  Water 
Used  for  Irrigation 

New  Trunk  Lines  Will  Bring  Yearly  Revenue 
to  Los  Angeles  of  Nearly  $250,000— Esti- 
mated Cost  to  Complete  System, 
$4,354,895 

Surplus  water  from  the  Los  Angeles  aque- 
duct amounting  to  125  sec.-ft.  is  now  being 
furnished  the  San  Fernando  valley.  Of  this 
amount  100  sec.-ft.  is  used  for  the  irrigation 
of  20,000  to  25,000  acres  and  the  remainder 
for  domestic  purposes.  The  first  irrigation 
■water,  delivered  through  an  earth  ditch,  was 
supplied  May  26,  1915.    Plans  are  being  made 


Contracts  amounting  to  approximately 
$559,755  for  pipe  and  materials  have  been 
awarded  and  bids  were  opened  on  July  10  for 
an  additional  65,000  tons  of  steel  pipe.  In 
January  and  February,  1916,  contracts  for 
pipe  calling  for  approximately  6890  tons  were 
let  to  four  Los  Angeles  companies,  it  being 
stipulated  that  deliveries  were  to  continue  for 
210  days  after  June  1.  To  July  1  approxi- 
mately 25  miles  of  trunk  lines  and  laterals 
had  been  constructed  and  placed  in  operation. 

The  pipe  is  hauled  to  the  valley  and  dis- 
tributed along  the  ditches  by  auto  trucks. 
Steam  shovels  excavate  the  main  trenches, 
smaller  laterals  are  dug  by  power  excavators 
and  a  power-driven  machine  is  used  for  back- 


Sometimes  Photographs  Lie 


THIS  ONE,  for  instance,  might  be  taken  for 
a  picture  showing  the  unbelievable  re- 
sults of  a  terrific  hurricane  of  unprecedented 
force.  The  bridge  columns  appear  to  have 
been  bowed  beyond  any  known  elastic  limit. 
Even  the  trees  and  telegraph  poles  have  as- 
sumed marvelously  surprising  forms.    The  ex- 


planation is  simple — the  negative  was  exposed 
to  intense  heat  in  drying  and  the  sensitized 
coating  shrunk  in  such  a  way  that  the  above 
print  was  obtained. 

Charles  D.  Calley.  who  is  bridge  engineer 
in  the  King  County,  Washington,  engineer's 
office,  supplied  the  print. 


for  the  development  of  the  system  so  that  an 
area  of  87,300  acres  will  eventually  be  under 
irrigation  from  the  aqueduct  supply. 

While  the  plans  for  the  water  supply  of 
this  area  call  for  a  single  distribution  system, 
political  conditions  required  the  forming  of 
two  geographical  divisions — the  San  Fernando 
irrigation  district  No.  3,  with  an  area  of 
76,090  acres,  and  the  Mission  district,  with 
an  area  of  11,215  acres. 

The  first  named  was  formed  in  1914,  voted 
$2,606,000  worth  of  bonds  in  1915  and,  with 
the  sale  of  these  securities  in  February,  1916, 
the  present  work  of  construction  was  under- 
taken. The  Mission  district  did  not  complete 
its  organization  and  vote  bonds  until  early  in 
1916.  The  issue  will  be  offered  for  sale  within 
the  next  few  weeks,  and  as  soon  as  it  is  sold 
specifications  for  the  steel  pipe  required  will 
be  issued. 

In  the  present  scheme  of  development  the 
lands  are  to  be  served  by  trunk  lines  ranging 
from  54  in.  to  30  in.  in  diameter.  It  is  esti- 
mated that  1  in.  of  water,  continuous  flow, 
will  be  required  for  every  7%  acres  within  the 
district.  That  is  the  equivalent  of  1  in.  to  5 
acres  for  an  irrigation  season  of  240  days. 
It  is  expected  that  when  the  district  is  fully 
served  it  will  use  surplus  water  to  the  extent 
of  more  than  11,000  in.,  giving  Los  Angeles 
an  approximate  revenue  of  $250,000  a  year. 
The  present  sales  total  approximately  $100,000 
annually. 


filling.  Thus  practically  the  entire  work  is 
done  without  hand  labor. 

It  is  estimated  that  the  total  cost  of  com- 
pleting the  system  will  be  $4,364,895.  Los 
Angeles  is  paying  for  the  trunk  lines  that 
would  be  needed  anyway  and  for  the  Chats- 
worth  storage  reservoir  to  be  used  in  the  de- 
velopment of  power.  That  brings  the  average 
development  charge  to  be  borne  by  the  San 
Fernando  valley  down  to  approximately 
$33.50  per  acre. 

The  work  is  being  done  under  the  direction 
of  the  Los  Angeles  Water  Department,  of 
which  William  Mulholland  is  chief  engineer. 


Will  Hold  Conference  on  Co-operation 

The  third  annual  Babson  conference  on  co- 
operation will  be  held  at  Wellesley  Hills, 
Mass.,  Sept.  13,  14  and  15.  The  purpose  of 
the  conference  is  to  discuss  co-operation  be- 
tween competing  business  interests  and  be- 
tween employer  and  employee.  Previous  con- 
ferences have  been  very  helpful,  being  partici- 
pated in  by  responsible  officials  of  such  organ- 
izations as  the  B.  F.  Goodrich  Company,  the 
E.  I.  du  Pont  de  Nemours  Powder  Company, 
the  Stetson  Shoe  Company,  the  U.  S.  Rubber 
Company,  the  Dennison  Manufacturing  Com- 
pany and  Fels  &  Company.  The  sessions  on 
co-operation  between  employer  and  employee 
have  been  especially  helpful. 


Washington  Water  Code  Discussed 
at  Conference  in  Tacoma 

At  the  recent  meeting  at  Tacoma  of  repre- 
sentatives of  commercial,  transportation,  en- 
gineering and  industrial  bodies  of  the  State 
of  Washington  the  drafting  of  a  water  code 
was  the  principal  subject  of  discussion.  The 
morning  of  the  first  day  of  the  conference  was 
devoted  to  the  usual  preliminary  business. 
That  evening  and  all  of  the  following  day 
were  given  to  the  discussion  of  water  legis- 
lation in  Washington. 

The  principal  discussion  was  on  riparian 
rights.  The  feeling  on  the  part  of  those  who 
had  heretofore  opposed  the  code  was  that  if 
the  riparian-right  doctrine  is  to  be  abrogated 
due  compensation  should  be  made.  In  this 
respect  the  idea  prevailed  that  the  state  should 
condemn  those  rights  as  required  and  permit 
the  courts  to  determine  their  value.  A  com- 
mittee will  present  a  revised  code  at  a  confer- 
ence to  be  held  in  November  at  North  Yakima. 

In  Washington  the  courts  have  ruled  that  the 
riparian  owner  has  the  right  to  insist  that  the 
water  continue  to  flow  past  his  property  with- 
out any  change.  That  decision  has  held  up 
several  large  irrigation  projects,  as  it  prevents 
storing  of  flood  waters  or  the  control  in  any 
manner  of  the  natural  flow  of  the  stream  with- 
out first  securing  the  consent  of  the  riparian 
owners. 


They  Called  It  Civil  Service 

"Ben  Estil,  of  the  old  civil-service  board,  held 
an  examination  for  rodman.  The  members  of 
the  new  board  had  occasion  to  refer  at  their 
meeting  yesterday  to  the  eligible  list  created 
by  that  examination.  Here  is  what  they  dis- 
covered: 

"An  express  driver  for  fourteen  years  made 
a  grade  of  90.  A  groceryman  made  a  grade 
of  84.  A  draftsman,  with  three  years'  experi- 
ence, made  a  grade  of  65. 

"  'I  think  we  had  better  abolish  that  list,' 
said  John  E.  Wilson,  member  of  the  board. 
That  matter  will  come  up  for  a  vote  at  the 
next  meeting." — Kansas  City  Star. 


What  Engineers  and 
Contractors  Are  Doing 


Walker  S.  Gefvert,  formerly  with 
the  Bureau  of  Standards  at  Washington,  con- 
ducting tests  on  lime  and  cement,  has  been  ap- 
pointed to  an  engineering  position  with  the 
Bureau  of  Lighthouses.  He  is  stationed  at 
Tompkinsville,  N.  Y.,  supervising  the  erection 
and  repairing  of  light  stations.  Mr.  Gefvert 
was  graduated  from  the  University  of  Penn- 
sylvania in  1911.  A  brief  experience  in  sewei 
construction  and  railway  maintenance  was 
followed  by  his  appointment  as  resident  engi- 
neer for  the  Victor  Irrigation  Company  of 
Kansas   City. 

Leander  Dorsey  has  resigned  as 
superintendent  of  the  Whiting-Turner  Con- 
struction Company  to  become  manager  of  the 
contracting  department  of  the  Crann  Engi- 
neering Company,  Baltimore,  Md.  Mr.  Dor- 
sey is  a  graduate  of  Rensselaer  Polytechnic 
Institute,  class  of  1899.  For  five  years  there- 
after he  was  connected  with  the  engineering 
department  of  the  Mexican  National  Railroad, 
resigning  in  1903  as  track  engineer,  in  which 
capacity  he  also  had  charge  of  the  1100-ft.  La 
Magre  tunnel.  He  returned  to  the  East  in 
1904  to  become  chief  of  party  on  surveys  for 
the  Burnt  District  Commission  of  Baltimore. 
Mr.  Dorsey  was  later  made  assistant  engineer 
in  charge  of  surveys  for  the  Elk  River  Coal 
&  Lumber  Association. 

Frank  L.  Bolton  has  resigned  as  as- 
sistant engineer  for  Gardner  S.  Williams,  con- 
sulting engineer,  Ann  Arbor,  Mich.,  and  is 
now  resident  engineer  on  the  Mill  Creek  flood- 
control  works  at  Erie,  Pa.,  reporting  to  Farley 
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Gannett,  consulting  engineer,  of  Harrisburg, 
Pa.,  who  has  general  charge  of  the  work. 
Mr.  Bolton  was  graduated  from  the  civil-engi- 
neering department  of  the  University  of  Mich- 
igan in  1909.  Previous  to  becoming  associated 
with  Mr.  Williams  he  was  on  the  engineering 
staff  of  the  Rochester  (N.  Y.)  Railway  & 
Light  Company. 

J.  H.  P  I  O  T  R  0  W  S  K  Y,  formerly  with  the 
Akron  (Ohio)  city  waterworks,  has  been  made 
superintendent  of  the  waterworks  at  Barber- 
ton,  Ohio. 

James  Munn,  superintendent  of  con- 
struction for  the  U.  S.  Reclamation  Service 
during  the  erection  of  the  Arrowrock  dam,  is 
now  superintending  the  construction  of  a  mul- 
tiple-arch dam  near  Salt  Lake  City.  The 
structure  will  be  about  150  ft.  high  and  fur- 
nish storage  for  the  city's  water  supply.  Par- 
rott  Brothers,  contractors,  of  Salt  Lake  City, 
are  doing  the  work. 

F.  L.  L  A  c  A  F  F,  superintendent  of  con- 
struction of  the  U.  S.  Treasury  Department, 
has  completed  the  $2,000,000  Federal  Building 
at  Denver,  Col.  He  will  be  located  at  Newport, 
R.  L,  during  the  erection  there  of  a  $250,000 
post  office  and  custom  house. 

G.  C.  Brooking,  formerly  with  the  In- 
terstate Commerce  Commission,  Division  of 
Valuation,  Eastern  District,  has  joined  the 
engineering  department  of  the  Pennsylvania 
Railroad.  His  headquarters  will  be  at  Pitts- 
burgh. Before  his  service  with  the  Interstate 
Commerce  Commission  Mr.  Brooking  was  as- 
sistant engineer  on  surveys  for  the  Baltimore 
&  Ohio  Railroad  at  Baltimore. 

Milton  B.  Morgan  has  been  pro- 
moted from  assistant  engineer  maintenance 
of  way  for  the  Illinois  Central  and  Yazoo  & 
Mississippi  Valley  railroads  to  district  engi- 
neer of  the  latter  road,  with  office  at  Memphis, 
Tenn.  Mr.  Morgan  was  promoted  in  1912  from 
roadmaster  for  the  Illinois  Central  to  the  posi- 
tion he  now  leaves. 

William  G.  Arn,  formerly  roadmaster 
of  the  Indiana  division  of  the  Illinois  Central 
Railroad,  has  been  made  assistant  engineer 
maintenance  of  way  of  thb  Illinois  Central 
and  Yazoo  &  Mississippi  Valley  railroads,  suc- 
ceeding M.  B.  Morgan.  Mr.  Am  was  gradu- 
ated from  Rose  Polytechnic  Institute  in  1897. 
After  three  years'  varied  experience  with  dif- 
ferent roads  he  went  to  the  Louisville  &  Nash- 
ville. He  rose  to  the  position  of  roadmaster 
and  left  in  1906  to  become  local  superintendent 
for  the  Southern  Bitulithic  Company.  After 
about  eight  months  in  that  position  he  again 
entered  railway  service  as  assistant  engineer 
for  the  Missouri  Pacific.  He  has  been  with 
the  Illinois  Central  since  1907. 

G.  A .  H  A  G  G  A  N  D  E  R,  whose  recent  appoint- 
ment as  bridge  engineer  for  the  Chicago,  Bur- 
lington &  Quincy  Railroad  was  noted  in  last 
week's  issue,  has  been  with  that  road  since 
his  graduation  from  Armour  Institute  of  Tech- 
nology in  1907.  He  was  born  at  Sioux  City, 
Iowa,  in  1885,  and  before  completing  his  college 
course  was  employed  on  various  engineering 
projects.  Upon  graduation  he  entered  the  en- 
gineering department  of  the  Burlington  as 
draftsman.  He  was  later  made  concrete  in- 
spector and  his  appointment  as  designer  fol- 
lowed shortly.  In  1910  he  became  office  engi- 
neer. His  appointment  as  assistant  bridge 
engineer  of  the  lines  east  of  the  Missouri 
River  followed  in  July,  1912. 

Dan  W.  Thrower,  formerly  district 
engineer  for  the  Yazoo  &  Mississippi  Valley 
Railroad  at  Memphis,  Tenn.,  has  been  made 
assistant  valuation  engineer  for  that  road  and 
for  the  Illinois  Central,  with  headquarters  at 
Chicago.  Mr.  Thrower  entered  railway  serv- 
ice in  1900.  He  was  assistant  engineer  on 
various  divisions  of  the  Yazoo  &  Mississippi 
Valley  Railroad,  preceding  his  appointment  as 
roadmaster  on  the  Iowa  division  of  the  Illinois 
Central.  He  was  later  transferred  to  the 
Memphis  division  of  the  Yazoo  &  Mississippi 
and  then  to  the  Illinois  division  of  the  Illinois 


Central.  In  1913  he  was  made  assistant  engi- 
neer maintenance  of  way  at  Chicago,  follow- 
ing which  he  became  district  engineer  of  the 
Yazoo  &  Mississippi  Valley,  with  office  at  Mem- 
phis. 

F.  A.  Tor  KELSON,  formerly  city  engi- 
neer of  Wauwatosa,  Wis.,  was  recently  ap- 
pointed to  a  similar  position  at  Green  Bay, 
Wis.  Mr.  Torkelson  is  Green  Bay's  first  city 
engineer  under  the  commission  form  of  gov- 
ernment. After  graduation  from  the  Uni- 
versity of  Wisconsin  in  1910  he  was  made 
assistant  engineer  for  the  Chicago  &  Wiscon- 
sin Valley  Railway,  a  proposed  electric  line 
from  Madison  to  Merrill,  Wis.  He  left  the 
employ  of  that  company  to  join  the  Wisconsin 
Railroad  and  Tax  Commission  as  assistant 
engineer.  He  was  later  engaged  on  construc- 
tion with  the  Milwaukee  County  highway  com- 
mission and  on  railroad  work  with  the  Chi- 
cago, Milwaukee  &  St.  Paul.  For  the  past 
three  years  he  has  been  city  engineer  for 
Wauwatosa,  a  suburb  of  Milwaukee. 

George  F.  Wolfe  has  left  the  employ 
of  the  Pittsburgh  Bridge  &  Iron  Works  at 
Rochester,  Pa.,  to  take  a  position  with  the  Pitts- 
burgh Steel  Company  at  the  Monessen  office. 
Mr.  Wolfe  is  a  graduate  of  Lehigh  University. 

W.  H.  Simons  has  opened  consulting  en- 
gineering offices  in  the  National  Realty  Build- 
ing, Tacoma,  Wash.  Mr.  Simons  has  had 
several  years'  experience  with  the  Northern 
Pacific  and  the  Spokane,  Portland  &  Seattle 
railroads. 

George  A.  Ricker,  consulting  engi- 
neer, of  Albany,  N.  Y.,  and  formerly  first 
deputy  commissioner  of  the  New  York  State 
Highway  Department  under  the  Carlisle  ad- 
ministration, has  taken  charge  of  the  office 
which  the  Portland  Cement  Association  has 
just  opened  in  the  Commerce  Building  in  Kan- 
sas City. 

Moon  &  Barclay,  contractors,  of 
Marshfield,  Ore.,  have  dissolved  partnership. 
The  affairs  of  the  company  will  be  assumed 
by  Mr.  Moon. 

J.  E.  Johnson  has  been  made  highway 
engineer  of  Osceola  County,  Florida.  His 
headquarters  will  be  at  Kissimmee. 

M.  Earle  Rochford,  who  has  been 
associated  with  Brown  &  Tobish  for  the  past 
three  years,  has  resigned  to  go  to  the  Trenton 
(N.  J.)  Engineering  Company.  Mr.  Roch- 
ford is  a  graduate  of  Rutgers  College.  He  was 
formerly  engaged  in  municipal  and  farm  en- 
gineering in  New  York. 

Frank  H.  Trow,  for  the  past  eight 
years  chief  engineer  for  Winston  &  Company 
on  the  construction  of  the  Olive  Bridge  dam, 
the  Beaver  Kill  dikes  and  other  contracts  in 
connection  with  the  Ashokan  reservoir,  is  now 
in  charge  of  grade  crossing  elimination  at  Rox- 
bury,  N.  Y.,  for  which  his  company  has  the 
contract. 

John  Williams  has  resigned  as  junior 
assistant  engineer  for  the  New  York  Public 
Service  Commission,  First  District,  to  join  the 
New  York  Highway  Department.  He  is  em- 
ployed on  road  construction  at  Canaseraga, 
N.   Y. 

J.  H.  Myers  has  been  promoted  from  as- 
sistant engineer  to  assistant  superintendent 
of  the  bridge  and  construction  department  of 
the  Steelton  plant  of  the  Pennsylvania  Steel 
Company.  Mr.  Myers  is  a  graduate  of  Lehigh 
University,  class  of  1896.  His  first  work  was 
as  draftsman  for  the  Shiffler  Bridge  Works, 
Pittsburgh.  He  left  that  position  in  1897  to 
enter  the  engineering  department  of  Alleghany 
City,  Pa.,  where  he  remained  for  one  year.  He 
was  later  employed  by  the  Carnegie  Steel  Com- 
pany and  the  Keystone  Bridge  Works. 

Olaf  Laurgaard,  consulting  engineer, 
of  Portland,  Ore.,  has  been  engaged  by  the 
Horse  Hepven  Irrigation  District,  at  Prosser, 
Wash.,  to  examine  plans  for  a  proposed  300,000 
acre  irrigation  project,  involving  an  expendi- 
ture of  $15,000,000. 


Obituary  Notes 


Adam  Saal,  a  well-known  central  Illi- 
nois contractor,  died  July  16  at  Peoria.  He 
was  born  in  Germany  in  1850  and  had  lived 
in  Pekin,  111.,  for  sixty  years.  Besides  his 
contracting  business,  Mr.  Saal  was  head  of 
the  Pekin  Cement  Products  Company,  the 
Smith  Wagon  Factory  and  a  director  of  the 
Farmers'  National  Bank. 

Sir  William  Ramsay,  the  discoverer 
of  the  transmutation  of  metals  by  the  use  of 
radium  and  one  of  the  world's  leading  chem- 
ists, died  July  23  at  his  home  near  London, 
England.  He  was  born  in  Glasgow  and  re- 
ceived his  education  at  Glasgow  Academy  and 
University.  After  two  years  in  the  Young 
Laboratory  of  Technical  Chemistry  he  entered 
upon  his  career  as  an  instructor.  He  joined 
the  faculty  of  Glasgow  University,  later  be- 
came professor  of  chemistry  at  University 
College  in  Bristol  and  then  was  made  head  of 
the  chemistry  department  of  the  University 
College  of  London.  He  retired  in  1913  as 
professor  emeritus  of  the  last-named  insti- 
tute. In  May,  1907,  it  was  announced  by 
Johns  Hopkins  University  that  Sir  William 
had  succeeded  in  producing  a  copper  compound 
from  sodium,  lithium  and  potassium  by  the 
use  of  radium.  In  London,  on  July  27,  1907, 
he  admitted  that  he  had  done  this  and  gave 
certain  details.  His  discovery  is  said  to  be 
without  parallel  in  the  field  of  chemistry,  as 
it  was  never  thought  that  scientists  would 
be  able  to  change  one  element  into  another. 
He  had  received  many  honors,  perhaps  the 
greatest  being  that  of  the  Nobel  prize  in 
chemistry,  which  was  awarded  to  him  in  1904, 
Sir  William  was  a  Knight  of  the  Prussian 
Order  Pour  le  Merite,  an  officer  of  the  Legion 
of  Honor  and  a  Commander  of  the  Crown  of 
Italy. 

Charles  W.  H.  Kirchhoff,  for 
many  years  editor-in-chief  of  the  Iron  Age, 
died  July  22  at  his  summer  home  at  Wanna- 
massa,  near  Asbury  Park,  N.  J.,  at  the  age 
of  63.  He  was  born  in  San  Francisco,  Cal., 
where  his  father  was  established  at  that  time 
in  the  German  consular  service.  He  was  edu- 
cated at  the  Royal  School  of  Mines,  Clausthal, 
Germany,  from  which  he  was  graduated  as 
mining  engineer  and  metallurg^ist  in  1874. 
After  serving  three  years  as  chemist  with  the 
Delaware  Lead  Refinery,  Philadelphia,  he 
joined  the  editorial  staff  of  the  Metallurgical 
Review  upon  its  establishment  in  1877.  That 
periodical  had  only  a  brief  existence.  For  a 
few  years  subsequently  he  alternated  editorial 
connection  with  the  Iron  Age  and  the  Engi- 
neering and  Mining  Journal.  He  was  man- 
aging editor  of  the  latter  paper  from  1881  to 
1884,  when  he  permanently  returned  to  the 
Iron  Age  staff  as  associate  editor.  He  was 
made  editor  in  chief  in  1889.  On  the  death,  in 
1904,  of  John  S.  King,  business  manager,  Mr. 
Kirchhoff  added  to  his  editorial  duties  those  of 
general  manager  of  the  David  Williams  Com- 
pany, continuing  to  discharge  the  responsi- 
bilities of  both  positions  until  the  change  of 
ownership  of  the  company  in  1909.  He  was 
elected  president  of  the  American  Institute  of 
Mining  Engineers  in  1898,  and  his  fellow 
members  thought  so  well  of  what  he  had  done 
for  them  in  that  period  that  in  1911  they  be- 
stowed upon  him  for  the  second  time  the  honor 
of  the  presidency.  He  was  called  upon  by  the 
United  States  Geological  Survey  to  collect  the 
annual  statistics  of  the  production  of  copper, 
lead  and  zinc  and  acted  as  special  agent  in 
that  capacity  for  a  period  extending  from 
1883  to  1906.  He  served  in  an  official  capacity 
on  committees  organized  to  receive  and  enter- 
tain the  members  of  the  Iron  and  Steel  Insti- 
tute and  of  the  Verein  Deutscher  Eisenhiitten- 
leute  in  visits  to  this  country  in  1890  and 
1904.  He  was  secretary  of  the  American  com- 
mittee in  1890  and  chairman  of  the  commit- 
tee in  1904. 
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Machine  Combines  Mechanical 
Mixing  and  Pneumatic  Placing 

After  a  week's  final  test  on  the  new  mixer 
and  conveyor  the  Pneumatic  Placing  Company. 
Inc.,  New  York  City,  announces  that  1%-in. 
stone  and  gravel  concrete  has  been  success- 
fully shot  300  ft.  through  a  3-in.  steel  pipe 
and  hose  in  7  sec. 

The  new  mixer  combines  mechanical  mixing 
with  the  pneumatic  process  of  placing  con- 
crete. It  consists  of  an  airtight  mixing  drum 
rotated  by  an  air-driven  engine  mounted  upon 
the  same  base.  As  is  apparent  from  the  il- 
lustration,  the   mixer   is   charged   while    sta- 


D.  E.  Garrison  Is  Dead 

D.  E.  Garrison,  president  of  the  Corrugated 
Bar  Company,  died  early  this  month  at  the  age 
of  seventy-six.  Since  the  organization  of  that 
firm  in  1891  he  had  been  its  president.  He  was 
at  one  time  head  of  the  Vulcan  Steel  Works 
of  Carondelet,  now  a  part  of  St.  Louis,  where 
the  Bessemer  and  Siemens-Martin  processes 
were  employed.  Lack  of  a  supply  of  iron  ore 
of  good  quality  made  further  operation  impos- 
sible and  the  Vulcan  company  accordingly  gave 
up  business.  Mr.  Garrison  then  organized  the 
jobbing  firm  of  D.  E.  Garrison  &  Company, 
and  for  many  years  sold  large  quantities  of 
rails  to  railways   in   the   Southwest.     His  or- 


NEW  MIXEK  COM- 
BINES MECHANICAL 
MIXING  AND  PNEU- 
MATIC PLACING  OF 
CONCRETE 


tionary.  The  trap  door  is  fastened  and  the 
drum  is  rotated  like  any  mechanical  mixer. 

When  ready  to  discharge  the  batch,  com- 
pressed air  is  admitted  to  the  drum  and  the 
concrete  conveyed  under  pressure  through 
pipes  to  the  forms.  Flanged  steel  pipe  is  used 
with  one  or  more  sections  of  heavy  hose  for 
flexibility.  The  terminal  length  of  20  or  50 
ft.  of  hose  may  be  handled  by  one  man  on  the 
type  of  machine  shown  in  the  picture. 

This  two-bag-batch  machine  has  a  capacity 
of  15  to  20  cu.  yd.  per  hour.  It  is  designed 
for  use  in  the  construction  of  buildings,  cul- 
verts, abutments,  retaining  walls  and  roads. 
Skids  or  trucks  are  furnished  as  desired.  Also 
the  buyer  has  a  choice  of  3-in.  or  4-in.  dis- 
charge pipe.  Air  is  furnished  through  a  2-in. 
pipe. 

The  Pneumatic  Placing  Company  will  manu- 
facture the  new  type  of  mixer  in  3  and  4-bag 
sizes. 


ganization    of   the   Corrugated   Bar   Company, 
Buffalo,  N.  Y.,  followed  in  1891. 

A.  C.  Garrison  succeeds  his  father  as  presi- 
dent of  the  company.  A.  L.  Johnson  becomes 
vice-president  and  general  manager  and  W.  H. 
Kennedy  vice-president  and  treasurer. 


Steel  Companies  Combine  Departments 

The  bridge  and  construction  business  hereto- 
fore conducted  by  the  bridge  and  construction 
department  of  the  Pennsylvania  Steel  Com- 
pany and  by  the  Pennsylvania  Steel  Company 
(of  Delaware)  will  hereafter  be  conducted  by 
the  latter  firm.  Application  has  been  made 
to  change  its  corporate  name  to  the  Bethle- 
hem Steel  Bridge  Company.  The  main  office 
will  be  removed  to  South  Bethlehem,  Pa.  The 
officers  of  the  new  company  are:  G.  H.  Blake- 
ley,  president;  Thomas  Earle,  vice-president; 
B.  H.  Jones,  secretary  and  treasurer;  F.  A. 
Shick,  comptroller. 


Pressed-Steel  Construction 
Suit  Dismissed 

On  June  16  Judge  John  H.  Clarke,  in  the 
United  States  District  Court  for  Ohio,  dis- 
missed the  suit  brought  by  the  Berger  Manu- 
facturing Company  vs.  the  Trussed  Concrete 
Steel  Company  to  restrain  the  latter  from 
infringing  a  certain  patent  of  the'  former  com- 
pany. The  infringement  claimed  was  in  cer- 
tain pressed-steel  products  of  the  Trussed  Con- 
crete Steel  Company.  The  court  decided  that 
the  claim  under  which  the  suit  was  brought 
was  void  for  want  of  patentable  novelty. 


RolUng  Mill  Resumes  Operations 

The  Hirsch  Rolling  Mill  Company,  St.  Louis, 
Mo.,  after  making  extensive  improvements  and 
alterations  in  its  plant,  has  again  re.sumed 
operations.  In  addition  to  its  usual  line  the 
company  will  soon  begin  the  manufacture  of 
steel  bars  for  concrete  construction  and  tie 
plates.  M.  A.  Hirsch  is  president  and  gen- 
eral manager;  C.  C.  Denniston  assistant  to 
the  president,  and  T.  J.  Cunningham  su- 
perintendent. 


New  Sheet  Piling  Has  High 
Transverse  Strength 

A  new  8% -in.  section  of  standard  straight- 
web  Lackawanna  steel  sheet  piling  has  been 
designed  for  use  where  a  section  with  high 
transverse  strength  and  minimum  weight  is 
required  in  medium  trench  and  cofferdam  work. 
The  section  was  designed  to  give  a  wide  range 
of   selection. 

The  interlocked  joint  formed  between  adja- 
cent piles  is  flexible  through  an  arc  of  18  deg. 
on  each  side  of  the  center  plane  of  the  piling 
section.  The  hooks  of  adjacent  sections  en- 
gage to  offer  the  greatest  resistance  to  longi- 
tudinal displacement,  while  the  guards  overlap 


and  engage  the  outer  surface  of  the  hooks  on 
the  adjacent  sections.  This  prevents  lateral 
and  longitudinal  displacement.  The  three  lines 
of  contact  between  the  interlocked  members 
of  each  joint  are  designed  to  give  a  positive, 
double,  firm  and  close  interlock,  with  a  mini- 
mum of  friction  in  driving  or  withdrawing  and- 
ample  opportunity  for  displaced  material  to 
work  into  the  joint  and  assist  in  rendering  it 
watertight.  Lackawanna  steel  sheet  piling  is 
made  by  the  Lackawanna  Steel  Company, 
Lackawanna,  N.  Y. 


Pile  Driver  Base  Turns  with 
Piling— Changed  Quickly 

A  pile-driver  base  that  makes  possible  the 
driving  of  sheet  piling  at  any  angle  without 
changing  the  position  of  the  driver  has  been 
brought  out  by  the  Ferguson  Manufacturing 
Company,  New  Orleans,  La.  It  is  claimed  that 
with  the  Ferguson  base  a  single-acting  hammer 
can  be  used  on  steel  piling  without  denting  the 
sheeting. 

The  device  can  be  changed  in  a  few  minutes 
to  drive  any  kind  of  sheeting,  thus  avoiding  the 
necessity  for  changing  the  driver.  It  is  also 
said  to  eliminate  the  need  for  cushion  blocks 
and  pile  plates.  Aside  from  saving  time  and 
money  the  manufacturer  states  that  contrac- 
tors using  the  Ferguson  base  are  increasing 
the  day's  work  by  from  10  to  20  per  cent. 


Air  Operates  Friction  on  Cable 
Drums  of  Small  Dragline 

A  small  dragline  excavator  for  a  1-yd. 
bucket  with  air-operated  frictions  on  the  hoist 
and  drag-cable  drums  has  recently  been  put  on 
the  market.  It  also  has  an  extra-large  engine, 
a  70-hp.  Minneapolis  oil  engine  operating  on 
kerosene  and  42-deg.  distillate.    The  machinery 


NEW  PILING  SECTION 


SMALL     1-YARD     DRAGLINE     HAS     70-HP.     ENGINE 

AND    BROAD-FACED    WHEELS    OR 

CORDUROY  GRIPS 

rests  on  two  heavy  girders  rotating  on  the 
lower  frame  by  rack  and  pinion  and  revolving 
on  four  two-wheeled  trucks  treading  on  a  60- 
Ib.  8-ft.  rail  circle. 

The  excavator  is  self-propelled  either  on 
broad-faced  wheels  or  on  four  Corduroy  grips. 
The  front  axle  is  built  up  of  12-)n.  I-beams, 
with  stub  ends  for  removal  in  case  of  wear. 
The  machine  weighs  30  tons,  has  a  boom  length 
of  40  ft.  and  rotates  at  a  speed  of  2%  r.p.m. 
It  can  be  equipped  with  steam  or  internal-com- 
bustion engines.  It  can  also  be  operated  by 
electrical  power  from  an  outside  source  or 
generated  in  the  machine. 

This  small  machine  is  the  first  of  a  complete 
line  of  dragline  excavators  the  Pawling  & 
Harnischfeger  Company,  Milwaukee,  is  build- 
ing under  the  supervision  of  G.  N.  Crawford. 
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Plumbers  or  Sanitary  Engineers 

ATTENTION  was  directed  some  time 
ago  in  these  columns  to  the  action  of  the 
plumbers  of  Indiana  in  calling  their  state 
organization  a  "sanitary  engineers'  "  asso- 
ciation. This  notion,  that  sanitary  engi- 
neering is  merely  plumbing,  is  apparently 
spreading,  for  a  newspaper  clipping  just  at 
hand  records  the  incorporation  of  the 
"Sanitary  Engineering  Company"  at  the 
modest  little  town  of  Lake  City,  Minn.  The 
company,  so  the  announcement  says,  will  do 
a  "general  contracting  business  in  lighting, 
plumbing  and  heating  and  all  sundry 
trades."  Were  the  case  an  isolated  one  it 
might  be  neglected.  Coming  as  one  of  a 
number  of  such  instances  it  shows  the  need 
for  engineering  societies  taking  up  the  cud- 
gels in  favor  of  the  correct  application  of 
the  term  engineering  and  of  the  title  engi- 
neer. It  brings  forcibly  to  mind  the  article 
of  Mr.  Stineman  in  this  journal,  April  22, 
1916,  in  which  he  shows  that  the  term  engi- 
neer in  foreign  countries  is  restricted 
to  professional  employment.  Locomotive 
drivers,  stationary-engine  operators,  etc., 
bear  distinctive  titles  that  clearly  differ- 
entiate their  functions  from  those  of  men 
trained  to  handle  problems  of  a  professional 
order. 

Absurdity 

THIS  journal  has  had  occasion  to  refer 
frequently  during  the  last  six  months  to 
the  fight  waged  against  proposals  to  give 
New  York  City  a  garbage-disposal  plant 
defensible  on  technical  and  economic 
grounds.  First  the  Governor  vetoed  the 
proposal  for  a  municipally  owned  plant. 
Then  citizens  of  the  Bronx  and  Queens  bor- 
oughs defeated  the  plan  to  locate  the  plant 
on  Rikers  Island,  as  was  recommended  by 
the  street-cleaning  commissioner.  Now  the 
residents  of  Staten  Island  are  bringing 
every  conceivable  force  to  bear  against 
locating  the  plant  there.  Not  content  with 
ordinary  legal  measures,  they  have  carried 
the  fight  to  the  United  States  Congress. 
A  bill  has  been  introduced  to  prohibit  the 
transportation  of  garbage  by  water  to 
Staten  Island,  and  delegations  have  ap- 
peared before  the  House  committee  on 
rivers  and  harbors  in  support  of  the 
measure.  Were  the  consequences  of  this 
groundless  opposition  not  so  serious  the 
matter  could  be  characterized  as  a  bit  of 
public  folly  and  then  dismissed.  However, 
the  disposal  of  the  wastes  of  the  greatest 
city  of  the  country  is  involved.  If  the  in- 
habitants of  every  section  of  Greater  New 
York  are  to  be  consulted,  the  plant  will 
have  to  be  located  in  the  Atlantic  Ocean 
about  10  miles  from  shore.  The  street- 
cleaning  commissioner  has  declared  the 
process  to  be  unobjectionable.     There  can. 


then,  be  only  sentimental  reasons  against 
the  location  of  the  plant.  Somewhere  the 
plant  must  go,  for  the  proceeds  are  too  large 
for  even  the  City  of  New  York  to  reject  the 
reduction  process  in  favor  of  incineration. 
But  even  an  incineration  plant  would  find 
opponents  to  its  location.  This  journal  sin- 
cerely hopes  that  Congress  will  kill  the 
pending  bill  and  that  the  courts  will  sup- 
port the  board  of  estimate  and  apportion- 
ment in  placing  the  plant  on  Staten  Island. 

Preparedness  for  Earthquakes 

A  CALIFORNIA  correspondent  sending 
some  views  of  repaired  buildings  dam- 
aged in  the  Imperial  Valley  earthquake  last 
summer  urges  that  the  technical  press  con- 
tinue its  efforts  to  arouse  those  in  earth- 
quake zones  to  the  need  of  earthquake  pre- 
paredness— preparedness,  he  says,  "both 
mentally  and  structurally."  He  lists  the 
shocks  of  the  last  half  year  and  adds  that 
the  California  papers  (as  usual)  said  noth- 
ing about  them.  Presumably  they  fear  that 
notice  might  discourage  immigration  and 
the  tourist  traffic.  Earthquake  prepared- 
ness is  not  different  in  its  essentials  from 
military  preparedness.  It  requires  a  full 
knowledge  of  the  conditions  to  be  met,  and 
the  provision  of  means  for  meeting  them. 
As  to  knowledge  of  conditions  the  chief 
lack,  as  Dr.  Branner,  the  distinguished 
geologist,  pointed  out  in  this  journal  Dec. 
25,  1915,  page  780,  is  an  accurate  location 
of  the  faults.  Unfortunately  the  people  of 
California  and  the  large  corporations  (who 
are  particularly  able  to  help)  are  not  co- 
operating in  this  work.  They  are,  as  it 
were,  geological  pacifists.  Once  the  faults 
are  located,  special  provision  can  be  made 
for  the  repair  of  structures  that  must  cross 
them  and  cannot  be  located  otherwise.  As 
to  types  of  structures,  such  as  buildings, 
not  crossing  the  fault,  the  precautions  are 
few  and  simple.  Above  all,  though,  the 
faults  need  to  be  located  accurately,  and  in 
this  work  the  engineers  in  earthquake  zones 
should  lend  every  assistance. 

Our  Trade  in  British  Eyes 

A  CLEAR  ANALYSIS  of  the  conditions 
which  will  influence  our  foreign  trade 
after  the  war  is  contained  in  an  editorial 
in  a  recent  issue  of  The  Engineer,  London. 
The  British  journal  concludes  that  neither 
our  present  industrial  development  nor  the 
efforts  of  American  houses  to  secure  foreign 
trade  will  arouse  apprehension  among 
British  manufacturers  and  exporters  as 
long  as  we  continue  two  of  our  characteristic 
business  policies — unwillingness  to  meet 
the  requirements  of  foreign  markets,  and 
insistence  on  cash  payments  or,  at  least, 
30-day  settlements.  As  to  the  first  of  these 
policies,  The  Engineer  sees  a  change.    Our 


manufacturers  are  beginning  to  realize  that 
they  cannot  expect  to  get  and  hold  foreign 
trade  unless  they  are  willing  to  produce 
goods  which  meet  the  needs  of  their  pros- 
pective customers.  Our  credit  attitude  has 
altered  but  little,  and  even  if  we  were  to 
adopt  a  more  liberal  financial  policy.  The 
Engineer  holds,  we  would  still  be  far  from 
the  goal  which  enterprising  American  mer- 
chants hope  to  reach.  That  goal  can  be 
attained  only  if  we  break  down  the  final 
barrier  to  foreign  markets — our  high  cost 
of  production.  Unless  we  are  able  to  manu- 
facture more  cheaply  than  other  countries 
and  actually  to  sell  more  cheaply,  even  the 
adaptation  of  our  products  and  the  broad- 
ening of  our  credit  system  will  not  give  us 
the  opportunities  in  foreign  markets  which 
our  strong  internal  condition  would  indicate 
to  be  possible.  Careful  students  of  foreign 
trade  conditions  will  agree  fully  with  The 
Engineer's  analysis.  The  fundamental 
basis  of  a  foreign  trade,  quality  being  the 
same,  is  low  price.  Low  prices  will  not  be 
possible  without  a  wholesale  adjustment  of 
present  wage  scale — which  again  brings  us 
to  the  pleas  made  in  this  journal  several 
weeks  in  succession,  that  our  present  in- 
dustrial situation  and  its  solution  require 
the  concentrated  attention  of  the  best 
economic  thought  in  the  country. 

Controversy  Over  Check  Dams 

SINCE  the  board  of  engineers  which  in- 
vestigated the  flood-control  problem  of 
Los  Angeles  County  about  a  year  ago  made 
its  report  there  has  been  considerable  con- 
troversy in  the  Southwestern  edge  of  the 
country  over  the  value  of  check  dams.  It 
appears  that  in  the  discussion  there  has 
been  more  or  less  acrimony,  but  the  Engi- 
neering Record  had  supposed  that  a  careful 
presentation  of  any  subject  that  promised 
to  be  of  value  in  solving  engineering  prob- 
lems would  be  welcomed  by  all  engineers. 
And  probably  in  this  case  there  has  been 
little  departure  from  that  professional  atti- 
tude. Nevertheless,  the  Engineering  Record 
has  been  informed  that  there  was  some  "re- 
sentment" because  it  published  in  May  of 
this  year  an  article  describing  the  investi- 
gations made  with  check  dams  in  the  hills 
above  Los  Angeles.  It  seems  that  those  who 
cherish  the  resentment  gathered  the  idea 
that  the  Engineering  Record  advocated  the 
dams  as  being  a  sole  and  sufficient  remedy 
for  preventing  floods.  The  interpretation 
of  the  article  and  the  editorial  comment 
that  accompanied  it  is  no  less  absurd  than 
the  resentment  which  is  cherished.  Nowhere 
in  Mr.  Olmsted's  article  nor  in  the  com- 
ment can  be  found  the  least  inkling  that 
these  dams  were  considered  by  themselves 
to  hold  out  the  possibility  of  a  full  and  com- 
plete solution  for  flood  difficulties.  In  fact, 
Mr.  Olmsted  cites  that  part  of  the  report 
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of  the  engineers  who  advocated  appropria- 
tions for  check  dams  in  which  the  statement 
is  explicitly  made  that  their  function  is 
merely  to  cut  down  the  flow  that  would  have 
to  be  cared  for  by  other  means  in  the  val- 
leys below.  Moreover,  with  the  material  it 
has  published  on  flood  control  it  is  not  to  be 
thought  that  this  journal  would  quickly 
throw  aside  all  experience  and  arguments 
in  favor  of  a  little-known  expedient.  Los 
Angeles  County  has  done  well,  in  the  opin- 
ion of  this  journal,  to  appropriate  moneys 
to  build  experimental  systems  of  check  dams. 
What  data  are  now  available  promise  well 
for  their  functioning  as  part  of  the  compre- 
hensive plan  of  flood  prevention.  The  data 
should  be,  and  of  course  will  be,  supple- 
mented by  careful  observations  during  sub- 
sequent seasons.  The  cumulating  informa- 
tion may  settle  the  question  over  which 
there  has  been  controversy.  No  apology, 
then,  is  necessary  for. presenting  Mr.  Olm- 
sted's article.  Anyone  may  differ  with  the 
conclusions,  but  no  fair-minded  man  will 
dispute  the  desirability  of  a  clear  presenta- 
tion of  data  that  carry  promise  of  advancing 
engineering  knowledge. 


empty  lofts  testify  to  the  completeness  of 
the  flight.  If  the  movement  from  the  shop- 
ping zone  is  back  to  the  deserted  section 
there  will  be  an  additional  notable  benefit 
from  the  campaign  of  the  "Saving  New 
York"  committee. 

The  success  of  the  movement  is  now  as- 
sured. The  results  should  be  encouraging 
to  other  cities  which  are  unable,  through 
legal  steps,  to  remedy  similar  conditions. 


"Saving  New  York"  Campaign 

WHAT  is  probably  the  most  unusual 
city-planning  campaign  ever  conduct- 
ed has  been  under  way  in  New  York  since 
the  first  week  of  March  of  this  year.  As  ex- 
plained editorially  in  this  journal  on  March 
11,  page  342,  the  high-class  retail  mercantile 
establishments  promised  to  show  preference 
in  their  purchases  to  those  manufacturers  of 
women's  garments  whose  factories  were  out- 
side of  a  zone  bounded  by  Thirty-third  and 
Fifty-ninth  Streets,  Third  and  Seventh 
Avenues.  In  other  words,  commercial  pres- 
sure was  brought  to  induce  those  who  had 
invaded  this  section  to  move  to  other  parts. 
The  district  in  question  is  occupied  by  the 
higher-class  retail  establishments,  the  clubs, 
theaters  and  hotels.  As  a  result  of  the  in- 
vasion by  manufacturers,  who  brought  with 
them  hordes  of  people  of  the  working  class, 
it  was  fast  taking  on  characteristics  which 
would  have  rendered  it  unavailable  for  its 
present  high-class  use. 

At  the  start  it  was  freely  predicted  that 
the  campaign  would  be  unsuccessful.  Even 
clothing  manufacturers  in  sympathy  with 
the  effort  to  preserve  the  characteristics  of 
the  finest  commercial  section  of  the  city 
felt  that  it  would  fail,  for  many  of  the 
manufacturers  depend  for  their  business  on 
retail  establishments  outside  of  New  York. 
It  is  gratifying  to  note  that  the  fears  have 
proved  unfounded.  A  canvass  just  com- 
pleted shows  that  95  per  cent  of  the  manu- 
facturers in  the  affected  zone  will  move  to 
other  districts  when  their  leases  expire. 

While  the  primary  result  of  the  campaign 
will  be  to  preserve  the  present  characteris- 
tics of  the  shopping,  club  and  hotel  district 
there  may  be  a  secondary  desirable  influ- 
ence— the  rehabilitation  of  the  deserted  dis- 
trict between  City  Hall  Park  and  Twenty- 
third  Street.  Time  was  when  this  was  the 
center  of  the  women's  garment  manufactur- 
ing business.  The  factories  began  to  desert 
the  section  upon  the  completion  of  the  In- 
terborough  subway,  and  rows  upon  rows  of 


Working  of  Compensation  Laws 

ONE  of  the  many  significant  things  to  be 
learned  from  the  review  of  decisions 
affecting  labor,  just  published  by  the 
Bureau  of  Labor  Statistics,  is  that  in  every 
case  decided  in  1915  involving  their  consti- 
tutionality workmen's  compensation  laws 
have  been  upheld.  Such  laws  were  attacked 
on  various  grounds,  the  abolition  of  the 
common-law  defenses  being  the  most  fre- 
quently encountered  objection.  Neverthe- 
less, the  courts  of  New  Hampshire,  New 
York,  Michigan,  Ohio,  Iowa,  Texas  and 
California  have  swept  all  objections  aside 
and  upheld  the  compensation  laws  in  these 
states  on  the  general  ground,  as  stated  in 
the  Iowa  decision,  that  "while  the  right. to 
contract  is  a  property  right,  like  all  other 
property  rights  it  is  'subservient  to  the 
public  welfare,'  and  may  be  taken  by  the 
state  in  a  well-directed  effort  to  promote 
the  public  welfare  by  the  exercise  of  the 
police  power." 

The  Ives  case,  in  New  York,  in  which  an 
earlier  compensation  law  was  declared  un- 
constitutional, much  to  the  indignation  of 
a  distinguished  ex-President,  has  been  fol- 
lowed by  the  Jensen  case,  in  which  the 
Court  of  Appeals  says: 

"With  the  change  in  industrial  condi- 
tions, an  opinion  has  gradually  developed, 
which  almost  universally  favors  a  more  just 
and  economical  system  of  providing  com- 
pensation for  accidental  injuries  to  em- 
ployees as  a  substitute  for  wasteful  and 
protracted  damage  suits,  usually  unjust  in 
their  results  either  to  the  employer  or  the 
employee,  and  sometimes  to  both.  Surely 
it  is  competent  for  the  state  in  the  promo- 
tion of  the  general  welfare  to  require  both 
employer  and  employee  to  yield  something 
toward  the  establishment  of  a  principle  and 
plan  of  compensation  for  their  mutual  pro- 
tection and  advantage.  The  act  now  before 
us  seems  to  be  fundamentally  fair  to  both 
employer  and  employee." 

Since  it  is  evident  that  workmen's  com- 
pensation laws  have  come  to  stay,  it  is  all 
the  more  important  to  follow  their  work- 
ings. One  of  the  issues  that  comes  up  most 
frequently  in  connection  with  their  adjudi- 
cation involves  the  question  as  to  whether 
an  injury  "arose  out  of  and  in  the  course 
of  employment."  How  liberally  the  courts 
are  construing  the  phrase  quoted  may  be 
judged  from  these  cases:  In  New  York 
the  accident  was  construed  as  in  the 
course  of  employment  in  the  case  of 
the  driver  of  an  ice  wagon  who  was  hurt 
while  leaning  from  the  seat  to  warn  some 
boys  off  of  the  step.  Death  from  heart 
trouble  caused  by  lifting  bags  of  coal,  and 
death  induced  by  the  effort  on  the  part  of 
a   steamboat  cook  to  save  effects  from  a 


sinking  vessel,  were  held  in  Massachusetts 
to  be  in  the  course  of  employment.  Minne- 
sota courts  placed  in  the  same  category  the 
death  of  a  wagon  driver  by  lightning,  and 
injuries  received  by  a  workman  who  was 
making  a  key,  "under  an  implied  authority 
to  do  certain  work  in  which  the  key  would 
be  of  service."  The  California  compensa- 
tion law  was  successfully  invoked  in  the 
case  of  an  employee  who  was  shot  by  an 
intruder,  and  one  who  was  injured  by  the 
assault  of  a  fellow-workman. 

All  the  decisions,  however,  do  not  follow 
the  lines  of  those  just  referred  to.  In  Michi- 
gan a  claim  was  disallowed  on  the  ground 
that  injuries  from  lightning  received  by  a 
section  man  who  had  taken  refuge  in  a  barn 
did  not  arise  out  of  and  in  course  of  em- 
ployment. Just  what  is  the  essential  dif- 
ference between  being  struck  by  lightning 
while  riding  on  a  wagon  and  while  standing 
in  a  barn  is  not  clear. 

Taking  the  decisions  as  a  whole  it  seems 
safest  to  conclude  that  almost  anything  that 
happens  to  an  employee  during  working 
hours  will  be  considered  as  having  occurred 
in  and  arising  out  of  the  course  of  his  em- 
ployment. 


An  Epoch-Making  Building- 
Restriction  Law 

As  ANNOUNCED  in  this  journal  last 
week,  the  board  of  estimate  and  appor- 
tionment of  New  York  City  has  adopted 
certain  resolutions  limiting  the  height  of 
buildings,  proportion  of  lot  area  which  may 
be  covered,  and  the  type  of  occupancy  of  all 
present  and  future  buildings  in  Greater 
New  York.  The  rules  are  by  far  the  most 
comprehensive  ever  adopted,  even  in 
Europe,  and  some  of  their  significant  fea- 
tures and  the  conditions  under  which 
they  were  formulated  should  therefore  be 
emphasized. 

While  the  vote  on  the  rules  was  not  unan- 
imous, it  was  so  nearly  so  as  to  be  signifi- 
cant. The  single  negative  vote  may  be  as- 
sumed to  typify  the  few  scattering  cases  in 
which  property  values  or  claimed  rights  of 
ownership  have,  in  the  opinion  of  the  own- 
ers, been  detrimentally  affected.  Fifteen- 
sixteenths  of  official  opinion  was  favorable 
and  at  least  a  similar  proportion  of  property 
ownership.  This  practical  unanimity  is 
noteworthy  because  it  measures  a  final 
opinion  almost  in  exact  measure  a  direct 
reverse  of  the  original  ideas  of  those 
affected.  It  has  always  been  claimed  by 
their  advocates  that  zoning  ordinances  will 
be  the  greatest  possible  .stabilizer  of  real- 
estate  values.  Large  depreciations,  by  the- 
intrusion  of  undesirable  forms  of  occupancy, 
will  be  made  impossible.  Late  decisions,  in 
particular  one  by  the  United  States  Su- 
preme Court,  have  probably  settled  the  con- 
stitutionality of  such  measures,  so  that  a 
district  now  designated  as  e.xclusively  resi- 
dential will  not  be  subject  to  invasion  by  a 
garage,  corner  grocery,  stable,  or  Chinese 
laundry;  while  a  mercantile  district  cannot 
be  spoiled  by  the  erection  of  a  multi-story 
loft  building  occupied  by  near-sweatshops. 

The  limitations  placed  upon  building 
heights  and  upon  the  maximum  area  which 
may  be  covered,  when  taken  in  connection 
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with  other  existing  laws,  place  definite 
limits  upon  the  number  of  people  that  may 
be  housed  upon  a  given  street  block,  be  it 
in  a  residence  or  a  factory  zone.  The  city 
planner  will  thus  be  able  to  arrange  the 
details  of  the  street  system  to  accor-imodate 
the  probable  traffic.  Material  economies 
can  be  secured  in  street-pavement  widths  in 
districts  probably  destined  to  remain  per- 
manently residential.  With  the  residence, 
mercantile  and  manufacturing  zones  de- 
limited, with  population  limits,  and  the 
travel  which  will  probably  take  place  be- 
tween them,  determinable,  a  proper  number 
and  arrangement  of  primary  and  secondary 
thoroughfares  can  be  provided  for.  Pave- 
ments can  be  designed  for  the  kinds  of 
traffic  which  may  be  expected  for  an  indefi- 
nite future.  Rapid-transit  lines  can  be  laid 
down  with  some  authoritative  prophecy  as 
to  probable  earnings.  Water  mains  can  be 
made  of  sizes  to  correspond  with  coming  fire 
hazards.  Parks  and  playgrounds  can  be 
located  to  serve  the  future  population. 
Modifications  of  existing  systems  of  rapid 
transit,  water  distribution,  etc.,  will,  of 
course,  take  account  of  the  new  conditions. 
In  fact.  New  York  City  will  pass  from  a 
category  of  a  city  which  has  "just  growed," 
like  Topsy,  to  one  in  which  growth  will  con- 
form to  the  clothes  which  have  been  de- 
signed for  it.  Minor  adjustments  there 
may  be,  but  material  alterations  will  prob- 
ably be  unnecessary. 

In  every  district  the  limitation  imposed 
on  building  height  will  make  possible  an  in- 
crease in  the  present  average  height.  In 
some  districts  this  possible  increase  in  the 
average  is  considerable.  TTiose  in  charge 
of  the  work,  however,  have  obviously  had 
much  with  which  to  contend;  their  judg- 
ment is  evidenced  in  the  early  determina- 
tion of  practically  the  limits  finally  adopted, 
while  their  diplomacy  is  shown  by  the  ulti- 
mate conversion  of  a  large  majority  of  the 
community  to  their  way  of  thinking. 

The  methods  adopted  by  them  are  of  in- 
terest because  they  involved  such  an  im- 
mense amount  of  detailed  investigation. 
Zones  as  small  as  a  single  street  block  are 
numerous  all  over  the  city,  showing  that 
each  of  the  several  hundred  thousand  units 
of  that  size  must  have  been  studied  in- 
tensively wherever  necessary.  This  method 
and  result  are  different  from  that  followed 
elsewhere,  both  in  this  country  and  abroad, 
where  zones  have  always  been  of  larger  size. 
This  unit  was  necessary  since  the  commis- 
sion adopted  it  as  one  of  its  primary  tenets 
that  every  effort  should  be  exerted  to  main- 
tain real  estate  values;  the  only  way  to  do 
so  was  to  analyze  conditions  almost  down  to 
the  individual  plot. 

Building  heights  have  been  limited  in 
many  other  American  cities  and  had  here- 
tofore been  limited  in  New  York  City  as  to 
the  universal  maximum.  The  present  action 
places  on  buildings  a  varying  limit  depend- 
ing upon  location.  The  width  of  the  front- 
ing street  is  used  as  the  measuring  stick, 
and  ratios  of  this  width  have  been  adopted 
as  the  several  limits.  This  scheme  is  rela- 
tively new  in  connection  with  zoning  work. 
The  percentages  of  the  area  of  lot  which 
may  be  occupied  have  been  made  primarily 
dependent  upon  the  use  of  the  structure. 


Warehouses  may  cover  100  per  cent,  while 
in  other  zones  detached  houses  may  not 
cover  more  than  30  per  cent.  Area  zones 
differ  somewhat  from  height  zones,  but  not 
nearly  as  widely  as  do  the  zones  which 
limit  use.  These  are  the  ones  which  have 
been  studied  with  the  greatest  care  and  con- 
cerning which  the  greatest  step  in  advance 
has  been  taken.  No  such  widespread  and 
careful  segregation  has  ever  been  under- 
taken before,  even  in  Germany,  where  the 
best  work  has  heretofore  been  done. 

Having  established  the  scheme  and 
worked  it  out  in  detail,  having  officially 
adopted  it  after  exhaustive  public  discus- 
sion, the  real  test  of  its  possibilities  and 
influence  will  be  evidenced  in  its  adminis- 
tration. The  selection  of  an  expert  body 
for  this  function  is  rather  difficult.  The 
commission  which  formulated  the  plan  was 
a  non-paid  citizen  body  assisted  by  experts. 
The  board  of  estimate  and  apportionment, 
which  was  given  power  by  the  legislature 
to  adopt  or  reject  the  scheme,  is  also 
charged  with  a  multitude  of  other  duties 
so  that  it  cannot  (except  through  the 
medium  of  committees  with  staff  assistants) 
consider  the  detail  of  the  application  of  the 
new  law.  The  newly  created  board  of 
appeals  of  the  building  department  is,  how- 
ever, as  its  name  signifies,  a  special  body 
intended  for  exactly  such  detailed  investiga- 
tion and  to  it  the  decision  of  appeals  has 
rightly  been  intrusted. 

The  action  on  the  whole  matter  may  well 
be  considered  epoch-making.  The  example 
will  doubtless  be  followed  by  other  cities  of 
the  country. 


Beam  Tests  and  Common  Theories 

WELL  TRAINED  and  experienced  de- 
signers may  be  distinguished  from 
"handbook  experts"  by  the  possession  or 
lack  of  possession  of  complete  and  reliable 
information  concerning  the  limitations  in 
the  application  to  actual  design  problems 
of  the  theories  upon  which  the  usual  formu- 
las and  handbook  tables  are  based.  That 
such  limitations  to  the  use  of  formulas  de- 
rived by  the  common  theory  of  flexure 
exist  and  that  the  engineers'  approximate 
methods  may  be  largely  in  error  in  special 
cases  are  known  to  all  qualified  designers. 
One  of  the  best  methods  for  testing  a  given 
design  is  to  observe  the  unusual  conditions 
of  loading  and  to  check  the  analysis  of  spe- 
cial problems.  The  competent  engineer  will 
bring  to  such  problems  all  the  practical  and 
theoretical  information  available,  including 
results  of  experimental  tests  which  substan- 
tiate or  disprove  ordinary  theories. 

An  example  of  the  kind  of  working  knowl- 
edge which  structural  steel  designers 
should  possess  is  to  be  found  in  Bulletin  86 
of  the  Engineering  Experiment  Station  of 
the  University  of  Illinois — one  of  the  many 
valuable  contributions  to  engineering 
science  which  have  been  issued  under  the 
able  guidance  of  Professor  Talbot.  In  this 
bulletin,  by  Professors  Moore  and  Wilson, 
the  important  subject  of  shear  and  direct 
stresses  in  webs  of  I-beams  and  of  built-up 
girders  is  investigated.  The  principal  con- 
clusiom  are  abstracted  briefly  in  this  issue 
on  page  179. 


The  investigation  furnishes  data  on  the 
practical  design  of  beams  and  girders  with 
light  webs  in  cases  where  high  shearing 
stresses  exist.  It  is  shown  that  the  usual 
assumption  that  the  shearing  unit  stresses 
can  be  approximately  determined  by  divid- 
ing the  total  shear  by  the  area  of  the  web 
may,  in  extreme  cases,  be  in  error  as  much 
as  20  per  cent.  Although  the  measured 
strains  in  various  parts  of  the  web  agree 
with  values  computed  by  formulas  which 
include  the  effect  of  lateral  strain  (Pois- 
son's  ratio),  and  while  the  maximum  shear- 
ing stress  may  be  taken  at  the  neutral  axis 
without  much  error,  the  tests  indicate  that 
maximum  tensile  or  compressive  stresses 
may  occur  in  the  web  adjacent  to  the  flange 
instead  of  in  the  extreme  fibers  of  the 
flange.  The  necessity  for  investigating 
these  stresses  is  therefore  apparent.  Fur- 
thermore, it  is  shown  that  for  beams  carry- 
ing concentrated  loads  without  stiffeners, 
the  web  should  be  investigated  for  three 
possible  types  of  failure.  It  is  remarkable 
that  the  two  tests  of  built-up  girders 
showed  that  the  girder  with  no  intermediate 
stiffeners  between  the  loads  had  a  higher 
yield  point  and  ultimate  strength  than  the 
girder  with  additional  stiffeners.  The 
necessity  for  stiffeners  at  points  where  con- 
centrated loads  are  applied  is  clearly  indi- 
cated by  the  unequal  strains  measured  ver- 
tically on  opposite  sides  of  the  web,  marked 
twisting  of  the  web  being  indicated  in  some 
cases  by  tension  on  one  side. 

It  is  unfortunate  that  the  authors  did  not 
make  measurements  of  the  longitudinal 
strains  in  the  extreme  fibers  of  the  beams 
at  the  concentrated  loads.  It  has  been 
theoretically  demonstrated,  in  the  discussion 
of  H.  S.  Prichard's  paper  on  "Faults  in  the 
Theory  of  Flexure"  in  the  Transactions  of 
the  American  Society  of  Civil  Engineers, 
Volume  75,  page  932,  that  a  consideration 
of  shear  strain  in  the  normal  sections,  usu- 
ally assumed  to  be  plane,  indicates  errors  in 
extreme  fiber  stress  which  vary  directly 
with  rate  of  change  of  shear.  This  error, 
which  is  on  the  side  of  danger  and  may 
amount  to  large  percentages  in  special  cases, 
is  therefore  maximum  at  points  of  concen- 
trated loading,  and  depends  upon  the  dis- 
tance over  which  such  loads  are  applied.  It 
is  shown  that  the  error  increases  for  beams 
with  light  webs  and  small  ratios  of  length 
to  depth,  so  that  these  tests  would  have  fur- 
nished an  excellent  opportunity  to  check 
these  theoretical  formulas  and  important 
errors  by  measured  strains.  As  the  error 
is  zero  for  constant  shear,  the  only  flange 
strains  measured  by  the  authors,  which 
were  at  the  centers  of  the  beams  where  no 
shear  existed  because  of  symmetrical  appli- 
cation of  loading,  are  valueless  for  this  pur- 
pose. 

It  is  to  be  hoped  that  another  series  of 
tests  in  which  the  extreme  fiber  strains 
both  top  and  bottom  will  be  measured  at 
the  points  where  the  loads  are  applied  will 
be  made  in  order  to  impress  on  the  profes- 
sion the  magnitude  of  these  errors  in  fiber 
stress,  the  influence  of  the  details  of  the  ap- 
plication of  concentrated  loads  and  of  the 
length  and  dimensions  of  the  beams,  and  the 
danger  in  applying  heavy  loads  to  short, 
deep  beams  designed  only  for  bending. 


160 


ENGINEERING     RECORD 


Vol.  74,  No.  6 


FIFTY-ONE  TENEMENT  BUILDINGS  OCCUPIED  ON   MARCH  1  THE  SITE  OF  THE   STEEL   PLANT   SHOWN    NEARING   COMPLETION    ON    JUNE   21 


World's  Reinforced-Concrete  Construction  Record 
Claimed  for  Frame  of  Philadelphia  Factory 

Floor  100  X  400  Feet  Formed  and  Poured  in  Three  Days— Work  Handled  From  Streets  in 
Completing  in  25  Days  8-Story  Frame  of  Steel  Plant  Designed  for  Speed  of  Construction 


IN  FORTY-ONE  days  elapsed  time,  or  25 
days  working  time,  has  been  built  the 
reinforced-concrete  frame  for  an  8-story 
building  100  x  400  ft.  containing,  exclusive 
of  5000  cu.  yd.  in  footings,  15,000  cu.  yd. 
of  concrete.  The  building,  in  which  the 
Baldwin  Locomotive  Works  began  on  July 
17  the  manufacture  of  shells,  casings  and 
other  steel  products,  occupies  an  entire 
block  bounded  by  Eighteenth,  Nineteenth, 
Noble  and  Hamilton  streets  in  Philadel- 
phia. 

On  March  1  last  two  of  the  51  three- 
story  brick  tenements  which  occupied  the 
site  were  turned  over,  and  by  March  15 
the  contractor  had  possession  of  about 
half  of  them,  scattered  promiscuously  over 
the  site;  but  it  was  not  until  April  6  that 
all  were  vacated  and  the  work  of  demolition 
could  be  pushed  rapidly.  It  was  then  dis- 
covered that  more  than  half  of  the  spread 
column  footings  had  to  be  carried  to  a 
depth  of  18  or  20  ft.  instead  of  8  ft.  as 
was  expected,  and  it  was  not  until  May 
19  that  this  work  was  finished.  Between 
that  date  and  June  30  was  completed  the 
entire  building  of  8  floors  and  the  ground- 
floor  slab,  representing  an  area  of  360,000 
sq.  ft.  Out  of  this  time  there  were  16  days 
when,  on  account  of  Sundays,  rain  and  one 
holiday,  no  men  were  at  work.  Thus  the 
actual  working  time  was  reduced  to  25  days. 
On  the  basis  of  floor  area  and  total  elapsed 
time  this  building  was  constructed  at  more 
than  double  the  speed  attained  in  building 
the  Hotel  Traymore  in  Atlantic  City.  This 
work,  described  on  page  50  of  the  Engineer- 
ing Record  of  July  10,  1915,  was  consid- 
ered at  the  time  an  unequaled  construction 
performance.  Even  in  these  days  of  rapid 
indu.strial  building  it  is  likely  that  the 
Philadelphia  plant  will  stand  as  an  unap- 
proached  record  for  concrete  construction. 

The  arrangements  for  supplying  materi- 
als were  unusually  well  planned,  every- 
thing being  handled  outside  the  limits  of 
the  structure  from  the  streets.  Most  of 
the  material  was  delivered  in  5-ton  motor 
trucks. 


All  story  heights  were  made  12 '/a  ft-,  to 
save  remaking  column  forms,  and  all  panels 
were  approximately  20  x  20  ft.  The  usual 
expensive  architectural  attempts  to  con- 
ceal the  lines  and  purpose  of  the  building 
were  conspicuous  by  their  absence.  Each 
floor  carries  a  low  brick  wall  only  ten 
courses  high,  the  rest  of  the  wall  space  being 
entirely  occupied  by  Lupton  steel  sash.  The 
exterior  columns  and  edges  of  the  floor 
slabs  appear  exactly  as  they  were  formed, 
with  the  double  result  of  eliminating  use- 
less trim  and  producing  a  structure  of  pro- 
portions that  are  pleasing  because  they  are 
correct.      The   building   has    no   basement. 


REINFORCING    HANDLED   BY   LEFT   TOWER 


construction  above  ground  being  cheaper 
and  faster.  The  first  reinforced-concrete 
floor  is  laid  directly  on  compact  gravel 
fill.  The  Akme  system  of  girderless  floor 
construction  was  employed,  doing  away 
with  all  necessity  for  beam  forms. 

Complete  regularity  in  the  formwork, 
however,  could  not  be  obtained.  The  heat- 
ing plant,  occupying  2000  sq.  ft.  at  the 
Nineteenth  and  Noble  street  corner,  is  two 
stories  in  height.  The  second  floor  is 
omitted  over  this  area,  and  a  reinforced- 
concrete  coal  hopper  of  100  tons  capacity, 
filled  at  third-floor  level  by  an  elevator 
from  the  street,  was  built  on  the  Nineteenth 
Street  side  of  this  space.  Electric  power  at 
110  and  220  volts  will  be  used  entirely  to 
operate  the  machine  tools,  and  the  trans- 
formers, taking  current  at  23,000  volts, 
occupy  4000  sq.  ft.  additional  space  on  the 
first  floor,  excavated  5  ft.  below  this  level. 

Motor  Trucks  Enter  by  Elevator 

Also  there  are  two  shafts,  one  at  each 
end,  for  10-ton  elevators  and  two  shafts 
for  3-ton  elevators,  all  extending  full 
height.  Automobile  delivery  trucks  will 
enter  the  building  at  one  end,  light  or  with 
raw  material,  ascend  to  any  floor,  drive 
down  the  center  aisle,  discharge  or  load 
and  descend  to  the  street  at  the  opposite 
end  of  the  building.  Nearly  all  the  ma- 
terial manufactured  will  be  conveyed  in 
this  way  on  the  10-ton  elevators,  the  3-ton 
pair  being  used  for  passengers  and  light 
inter-floor  traflSc.  The  only  wood  used  is  in 
the  floors,  which  are  of  %-in.  maple,  square- 
edged  and  face-nailed,  on  IVg-in.  and  134-in. 
tongue-and-groove  subfloors.  The  floors 
rest  on  2  X  3-in.  sleepers  embedded  in  a 
cinder  fill.  The  fill  for  the  first  floor,  how- 
ever, was  made  of  tar  and  sand.  There  is  a 
fire  wall  across  the  center  of  the  building, 
and  two  50,000-gal.  steel  tanks  will  be 
erected  on  the  roof  for  water  supply. 

The  column  footings  rest  on  compact 
red  gravel,  loaded  to  3^2  tons  per  square 
foot.  The  footings  vary  up  to  14  ft.  square, 
and  are  from  8  to  20  ft.  below  street  level. 
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WORK    WAS    LAID   OUT    SO   THAT,    WITH    HELP    OF    MOTOR    TRUCKS,    MOST    OF    THE    MATERIALS    WERE   DELIVERED   TO   PLACE   AS    NEEDED 


The  gravel  dug  from  these  footings  was 
left  ungraded  on  the  lot  till  the  second  floor 
was  finished,  when  it  was  leveled  off  and 
the  2000  yd.  left  over  was  hauled  away. 
The  extra  excavation  at  the  west  end  of  the 
lot  dictated  that  the  floor  work  be  carried 
through  from  east  to  west.  Columns  and 
9-in.  slabs  were  poured  in  this  order,  the 
concrete  being  mixed  at  the  main  plant, 
shown  on  the  layout  drawing,  spouted  to 
the  secondary  tower  for  the  east  half  of 
the  building,  and  distributed  in  buggies. 
Concrete  for  the  west  half  of  the  floors 
was  distributed  from  the  main  tower. 
Booms  on  both  these  towers,  an  elevator  in 
the  secondary  tower  and,  to  some  extent, 
the  two  brick  hoist  towers  on  the  south 
side  of  the  building  were  used  to  raise 
forms  and  reinforcing. 

Entire  Floor  Built  in  Three  Days 

Before  the  concrete  on  the  east  end  of 
a  floor  was  6  hours  old  a  carpenter  gang 
would  begin  erection  of  the  centering  for 
the  next  floor.  Close  on  their  heels  the 
reinforcing  would  be  placed,  this  work  fol- 
lowing through  the  concreting  of  the  floor 
below  to  the  west  end.  Before  this  end  of 
the  lower  floor  had  set,  the  concrete  plant 
would  be  spouting  again  to  the  secondary 
tower  for  the  east  end  of  the  upper  floor. 
The  sixth  floor  was  entirely  poured  in  this 
way  and  forms  were  ready  for  a  start  on 
the  seventh  floor  three  days  after  the  first 
sixth-floor  forms  were  begun,  making  a 
record  of  a  complete  floor,  with  1700  cu.  yd. 
of  concrete  formed  and  poured  in  some- 
thing less  than  three  days. 

Two  Sizes  of  Form  Lumber 

Four  complete  floors  of  slab  forms  and 
one  set  of  column  forms  and  heads  were 
furnished,  no  weight  being  taken  by  the 
columns  until  the  floor  centering  was 
stripped.  Even  so,  floor  centering  was  re- 
moved in  14  days  and  column  forms  at  24 
hours.  The  interior  column  forms  were 
circular,  and  were  cut  down  for  each  floor, 
the  columns  varying  from  40-in.  diameter 
;'.t  the  bottom  to  18  in.  under  the  roof.  The 
;jize  of  the  exterior  columns  was  varied  by 
reducing  the  thickness  only,  so  that  only 
the  sides  of  the  forms  were  cut  down. 

All  forms  except  those  for  the  outside 
columns    were    of    1-in.    tongue-and-groove 


lumber,  the  only  other  size  of  form  lumber 
being  4  x  4  in.  This  greatly  simplified 
the  storing  and  handling  of  the  form  lum- 
ber, of  which  1,000,000  ft.  b.m.  was  used. 
After  the  columns  were  made  up  with  2x6- 
in.  tongue-and-groove,  nothing  was  used  but 
1  in.  or  4  x  4-in.,  and  there  was  no  time 
lost  hunting  odd  sizes  with  which  to  patch 
or  remake. 

Two  features  which  greatly  increase  the 
speed  were  high  runways  and  the  use  of 
concrete  blocks  to  support  the  reinforcing. 
The  runways  were  made  with  l-in.  cross- 
plank  on  2  x  4-in.  stringers.  Panels  of  this 
construction  rested  on  24-in.  horses,  the 
lower  ends  of  whose  legs  were  tapered. 
The  runways  were  laid  out  so  that  no  con- 
crete was  carted  over  finished  floor.  The 
concrete  was  finished  clean  under  the  run- 
ways before  their  removal.  A  long-handled, 
30-in.-square  float  was  used  to  level  off  all 
the  concrete,  and  the  runways  and  horses 
were  taken  up  within  30  minutes  after 
pouring.  No  holes  for  elevators  or  any 
other  purpose  were  left  in  the  construction 
to  require  patching  later. 

Continuous  Material  Supply 

So  perfectly  timed  was  the  motor  truck 
delivery  of  materials  that  the  4-car  cement 
house  under  the  aggregate  bins  was  stocked 
at  the  start  of  the  job  and  remained  un- 
touched until  the  roof  was  concreted.  The 
bucket  elevators  feeding  the  aggregate  bins 
from  the  pits  in  the  street  have  handled  as 
much  as  2000  tons  of  stone  and  sand  in  one 
day.  The  stone  elevator  had  a  capacity  of 
a  yard  a  minute — double  that  of  the  sand 
elevator.  The  plant  made  runs  of  600  cu. 
yd.  in  24  hours,  and  worked  continuously, 
all  overhauling  being  done  on  Sunday. 

Rehandling    steel    bars    in    the    narrow 


streets  was  impossible.  As  80  per  cent  of 
the  1400  tons  of  reinforcing  was  bent  on 
the  job,  gangs  of  laborers  bent  each  truck 
load  as  soon  as  the  steel  was  taken  off  and 
before  it  was  stacked.  Only  straight  bends 
were  required,  and  the  work  was  done  by 
hand  on  tables  set  up  in  the  street. 

No  brick  or  flooring  was  delivered  until 
there  was  a  place  to  use  it.  Such  material 
was  taken  to  the  floor  requiring  it  as  soon 
as  it  reached  the  job. 

A  Thousand  Men  Kept  Busy 

To  attain  this  speed,  a  thousand  men  of 
all  trades  were  employed.  While  concret- 
ing, 300  carpenters  were  worked  in  three 
shifts  a  day.  The  day  crew  of  laborers 
worked  six  shifts  of  10  hours  each  a  week, 
and  the  night  crew  five  shifts  of  12  hours, 
giving  the  two  crews  the  same  total  time  on 
the  payroll. 

All  construction  equipment,  except  the 
two  15-hp.  steam  hoists  on  the  brick  ele- 
vators, was  driven  electrically. 

The  plant  is  being  completed  for  the 
Baldwin  Locomotive  Works  by  the  F.  W. 
Mark  Construction  Company,  Inc.,  repre- 
sented by  V.  E.  Winell  as  superintendent 
in  charge.  It  was  designed  by  the  Condron 
Company,  of  Chicago,  under  the  direction 
of  Fred  Jasperson,  consulting  engineer  for 
the  Baldwin  Locomotive  Works.  Mr.  Jas- 
person   also    supervised    the    construction. 


HIGH    KUNWAYS    AT    LEFT,    ALLOWING    QUICK    FINISHING,    HELPED  SPEED  OP  CONSTRUCTION 
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"Cat  and  Kitten"  Holes  in  Outlet  of  Dam 
Control  High  and  Low  Flood  Discharges 

Water-Supply  Storage,  Protection  of  Farmland  from  Summer  Floods  and 
Novel  Drift  Barriers  Are  Features  of  the  Columbus  Flood-Relief  Plans 


CONTROL  of  small  summer  floods,  stor- 
age of  water  for  Columbus,  Ohio,  and 
the  restraining  of  heavy  spring  freshets 
constitute  the  threefold  problem  worked  out 
in  detail  for  the  Dublin  dam  on  the  Scioto 
River  in  the  official  plan  recently  presented 
to  the  Franklin  County  Conservancy  Dis- 
trict by  the  chief  engineers,  Alvord  &  Bur- 
dick.  A  gatehouse  has  been  provided,  con- 
sisting of  six  gates  so  proportioned  that  the 
Columbus  water  may  be  stored,  released  in 
small  amounts  as  needed,  and  quickly  wasted 
after  the  drought  season  has  passed,  so  as 
to  leave  the  full  capacity  of  the  basin  for 
the  storage  of  flood  waters.  The  gates  have 
a  large  capacity,  in  order  that  the  moderate 
winter  floods  may  readily  pass  through,  and 
thus  not  occupy  detention-basin  capacity 
which  might  be  needed  for  a  great  flood.  A 
large  circular  weir  inlet  at  a  higher  ele- 
vation augments  this  discharge  for  the 
greatest  floods. 

In  developing  the  recommended  project, 
described  in  the  Engineering  Record  of 
March  25,  page  419,  a  few  modifications 
have  been  made,  with  a  slight  reduction  in 
the  total  cost.  The  safe  channel  capacity 
through  Columbus  has  been  increased  from 
50,000  to  64,000  sec.-ft.,  and  the  ultimate 
bankful  capacity  from  75,000  to  90,000  sec.- 
ft.  The  sewage  of  the  State  Industrial 
Home  for  Girls,  at  Rathbone,  is  to  be 
pumped  over  a  divide  into  the  Olentangy 
River,  thus  keeping  it  entirely  away  from 
the  Columbus  water  supply.  The  plans  for 
drift  barriers  include  protection  by  cables 
at  the  upper  end  of  the  basins,  by  a  con- 
crete grillage  in  the  river  channel,  just 
above  the  Dublin  dam,  for  stages  20  ft. 
above  the  top  of  the  gates — at  which  stage 
it  is  believed  drift  cannot  obstruct  them — 
and  for  very  high  stages  a  circular  curtain 
or  trap  around  the  free-outlet  weir. 

The  operation  of  the  Dublin  basin  will 


require  the  services  of  an  attendant  who 
will  live  at  the  dam,  and  whose  duty  it  will 
be  to  operate  the  gates  in  accordance  with 
regulations  laid  down  by  the  conservancy 
board  of  directors.  In  a  great  flood,  the 
operation  of  these  gates  is  not  important; 
that  is,  the  works  are  so  designed  that  the 
capacity  of  the  outlet  works  is  not  mate- 
rially affected  whether  the  gates  are  closed 
or  opened.  They  are  of  use  only  in  refer- 
ence to  the  Columbus  water  supply,  and  to 
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a  certain  extent  in  the  protection  of  the 
farmlands. 

Assuming  all  the  works  to  be  completed 
and  starting  about  the  middle  of  April  in 
the  normal  season,  the  operations  at  the 
dam  will  be  as  follows :  By  this  time,  in  the 
normal  year,  or,  in  any  event,  not  later  than 
the  first  of  May,  vegetation  will  be  well 
started  and  all  danger  from  a  record  flood 
will  have  passed.  As  soon  after  this  time 
as  the  river  falls  to  a  low  stage  all  gates 
will  be  closed  and  the  water  will  be  allowed 
to  rise  behind  the  dam  to  such  amount  as 
is  necessary  to  store  the  water  required  for 
Columbus  in  the  very  dryest  season.  The 
height  to  which   the  water  will  thus   be 


ponded  will  vary  with  the  growth  of  Co- 
lumbus. The  river  bed  at  the  dam  is  at 
El.  767.  By  1920  it  will  be  necessary  to 
pond  the  water  up  to  El.  800.  In  1950  the 
level  will  be  carried  at  about  El.  839. 

The  water  having  risen  to  the  height  re- 
quired for  Columbus  water  storage,  one  or 
more  of  the  balanced  needle  gates  will  be 
opened  as  much  as  is  necessary  to  hold  the 
pond  level,  the  gates  being  altered  possibly 
once  a  day  to  accommodate  the  fluctuations 
of  flow  coming  in. 

Hard  Summer  Storms 

In  the  event  of  a  hard  summer  rainstorm 
the  needle  gates  will  be  gradually  opened, 
holding  the  pond  level  in  accordance  with 
the  water  coming  down,  until  a  flow  of  about 
5000  sec.-ft.  is  reached,  as  evidenced  by  a 
gage  downstream  from  the  dam.  This  iiow 
measures  approximately  the  amount  of  wa- 
ter that  it  is  desirable  to  deliver  to  the 
stream  in  summer  to  obviate  the  overflow  of 
farmlands.  If  the  water  coming  into  the 
basin  exceeds  5000  sec.-ft.,  the  surplus  will 
be  allowed  to  rise,  and  in  the  event  of  a 
great  summer  flood,  such  as  occurred  in 
1915,  the  water  will  rise  up  to  about  the 
top  of  the  free  concrete  spillway  of  the  gate- 
house. The  plan  places  the  lip  of  this  spill- 
way at  El.  868.  This  provides  for  the  prob- 
able conditions  of  1930  or  1940,  depending 
on  the  growth  of  the  city  of  Columbus  and 
the  amount  of  water  that  must  necessarily 
be  stored  for  it.  At  a  later  date  the  lip  of 
this  spillway  can  be  somewhat  increased  in 
height. 

The  valves  being  set  at  5000-sec.-ft.  de- 
livery, after  the  water  has  ceased  coming 
into  the  basin,  the  surface  will  rapidly  fall, 
and  when  it  has  fallen  to  the  level  required 
for  the  Columbus  storage  the  balanced  nee- 
dle gate  will  be  closed  enough  to  hold  the 
pond  at  this  elevation. 

Reservoir  Drained  in  Late  Fall 

When  the  growing  season  has  passed,  say 
about  Nov.  1  in  a  normal  year,  after  which 
the  water  storage  is  not  required  for  Co- 
lumbus, and  after  which  a  record  flood  may 
be   anticipated,   the   needle   gates   will   be 
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opened  and  the  water  stored  will  be  allowed 
to  drain  away.  When  the  water  in  the  basin 
has  fallen  to  about  El.  815,  or  20  ft.  above 
the  top  of  the  large  rising  stem  gates,  these 
gates  may  be  opened,  but  this  would  prob- 
ably not  be  done  until  the  water  had  fallen 
somewhat  lower,  say  to  El.  790,  or  perhaps 
less.  At  this  point  all  the  gates  would  be 
opened  wide,  and  until  the  next  growing 
season  is  well  advanced  the  river  would  be 
allowed  to  pass  through  the  gates  freely, 
except  for  such  obstruction  as  is  furnished 
by  the  outlet  conduits.  The  gates  are  so 
proportioned  as  to  produce  only  a  minor 
obstruction  to  the  passage  of  the  water,  the 
flow  being  principally  governed  by  the  out- 
let conduits  for  all  stages  of  water  when 
the  gates  are  open ;  and  even  if  the  gates  are 
closed  the  conduits  govern  the  delivery 
for  stages  of  water  above  the  lip  of  the 
concrete  free  spillway. 

In  Case  of  Record  Floods 

In  the  event  of  a  record  flood,  like  that 
of  1913,  the  water  will  rise  up  to  about 
El.  882,  or  18  ft.  below  the  emergency  waste- 
way,  or  28  ft.  below  the  top  of  the  earth 
dam.  With  this  stage  of  water  in  the  basin, 
the  conduits  will  be  delivering  about  27,400 
sec. -ft. 

In  the  operation  of  the  official  plan,  only 
the  lower  part  of  the  basin  will  be  fre- 
quently flooded.  The  Columbus  water  stor- 
age will  require  the  flooding  of  the  land  be- 
low El.  839  in  the  summer  season,  in  the 
year  1950,  and  lesser  elevations  for  the 
nearer  future,  as  has  been  previously  indi- 
cated. Above  this  elevation  only  a  very 
small  part  of  the  acreage  will  be  subject  to 
flood  in  the  crop  season.  So  far  as  sum- 
mer floods  are  concerned,  based  on  past  ex- 
perience, a  summer  flood  of  El.  870  would 
be  expected  about  once  in  sixteen  years. 
Water  at  this  stage  covers  about  one-third 
of  the  total  Dublin  land  acreage. 

Delaware  Basin  Operation  Simpler 

As  no  water  is  impounded  for  Columbus, 
and  therefore  no  gates  are  necessarily  in- 
stalled, the  operation  of  the  Delaware  de- 
tention basin  is  entirely  automatic.  In 
an  excessive  flood  the  outlet  works  at  the 
dam  will  be  entirely  submerged.     The  out- 
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let  conduits  are  in  duplicate  to  provide  for 
repairs  at  the  low-water  season.  Each  con- 
duit is  supplied  through  two  openings. 

The  lower  or  small  opening  is  for  the 
purpose  of  regulating  the  minor  floods;  par- 
ticularly to  regulate  the  summer  floods  for 
the  benefit  of  the  bottom  lands.  The  top 
of  this  opening  is  level  with  the  top  of  the 
outlet  conduit  to  facilitate  the  passage  of 
small  drift.  The  two  lower  water  open- 
ings will  discharge  5000  sec.-ft.  under  a 
head  level  with  the  top  of  the  free  weir 
inlet,  which  marks  the  elevation  to  which 
the  summer  flood  of  1915  would  rise  if  re- 
peated. This  is  the  greatest  summer  flood 
of  which  there  is  accurate  record.  In  the 
case  of  a  great  flood  such  as  might  occur 
in  the  barren  season  of  the  year,  the  capac- 
ity of  the  outlet  will  greatly  increase  as 
the  water  rises  above  the  lip  of  the  free 
weir  inlet.  Thus,  at  El.  924  the  delivery 
is  entirely  governed  by  the  conduit  cross- 
section,  the  discharge  of  the  two  conduits 
being  about  9500  sec.-ft. 

The  1913  flood  would  rise  approximately 
to  El.  940,  or  10  ft.  below  the  emergency 
wasteway,  or  20  ft.  below  the  top  of  the 
earth  dam.  The  provisional  flood,  45  per 
cent  greater  than  the  flood  of  1913,  would 
rise  to  the  level  of  the  emergency  spillway 
at  El.  950. 

In  providing  for  the  control  of  summer 
floods,  with  the  inlets  arranged  as  described, 
a  small  part  of  the  basin  capacity  is  sacri- 
ficed that  would  otherwise  be  available  for 


storage  of  the  very  excessive  floods.  This 
loss  of  capacity  is  small,  however,  it  being 
estimated  that  the  difference  in  water  level 
within  the  basin,  with  and  without  the  sum- 
mer flood-control  opening,  would  be  less  than 
1  ft.  under  a  repetition  of  the  1913  flood. 

Develop  Drift  Barrier  Designs 

The  cable  drift  barriers  to  be  constructed 
at  the  upper  end  of  the  Dublin  basin  are  to 
arrest  floating  drift  originating  on  the 
lands  beyond  the  ownership  of  the  district. 
The  cables  are  to  be  of  tar-coated  woven 
wire  secured  to  structural-steel  spacers,  and 
anchored  to  concrete  piers. 

The  channel  barrier  just  above  the  Dub- 
lin dam  across  the  river  channel  is  an  im- 
mense reinforced-concrete  grillage  anchored 
to  rock  and  supported  by  buttresses.  It 
must  withstand  a  pressure  equivalent  to  wa- 
ter on  the  upstream  side  at  the  top  and  on 
the  downstream  side  20  ft.  below  the  top. 
The  free  spillway  is  protected  by  a  circular 
wall  supported  on  piers  and  braced  by  struts 
connecting  to  the  lip  of  the  spillway. 

Two  cable  barriers,  and  an  intake  barrier 
with  the  piers  closely  spaced  to  protect  the 
low-water  inlets,  are  provided  for  the  Dela- 
ware basin. 

The  stilling  basins  are  designed  to  per- 
mit dissipation  of  the  energy  of  the  dis- 
charged water  by  means  of  the  standing- 
wave  principle. 


DRIFT   barrier,   HIGH    AND    LOW    LEVEL    FLOOD    OUTLETS    AND    STANDING-WAVE    STILLING 
BASINS    ARE  FEATURES   OF   DUBLIN    DETAINING   DAM 


Why  Wood  Is  Used  Instead  of  Concrete 
for  Seattle  Wharves 

In  answer  to  criticism  on  the  use  of  tim- 
ber and  pile  construction  in  the  Seattle 
wharves,  J.  R.  West,  chief  engineer  of  the 
Port  of  Seattle  Commission,  in  a  recent  re- 
port states  that  "wharves  and  freight  sheds 
such  as  have  been  built  by  the  port  will 
have  a  life  of  probably  from  20  to  25  years, 
which  is  also  about  the  economically  useful 
life  of  such  a  structure.  Conditions  of 
water  transportation  are  constantly  chang- 
ing, and  this  will  render  terminal  structures 
obsolete  after  a  certain  number  of  years, 
this  period  being  on  the  average  about  25 
years.  It  has  not  been  demonstrated  that 
concrete  made  of  Portland  cement  is  per- 
manent in  salt  water.  If  it  does  not  prove 
to  be  permanent,  then  the  added  cost  is  not 
in  any  way  justified,  and  if  it  does  prove 
permanent  then  the  physical  life  of  a  wharf 
would  exceed  its  useful  life,  which  is  not 
economical.  Another  argument  in  favor  of 
the  cheaper  creosoted  pile  and  timber  con- 
struction which  is  particularly  true  of  Seat- 
tle is  that  a  given  amount  of  money  can 
be  made  to  produce  more  terminal  facilities 
to  invite  new  business  than  could  be  pro- 
vided if  the  more  expensive  type  of  con- 
struction had  been  adopted." 
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Color  in  Crayon  Drawings 
Fixed  with  This  Solution 

No   Need    to   Resort   to   Water-Color   Washes, 

Which  Are  DiflScult  to  Apply,  for 

Graphic  Charts 

By  THOMAS  A.  HAYDEN 

Surveyor  General's  Office,  Phoenix,  Ariz. 

THE  USE  of  color  in  graphics,  such  as 
the  representation  of  quantity  by  differ- 
ently colored  masses;  the  differentiation  by 
this  means  between  materials  of  construc- 
tion, soils,  rocks  and  geologic  formations; 
the  coloring  of  geological,  county,  state 
and  other  maps,  and  other  processes  which 
will  occur  to  the  reader  are  often  attempted 
by  water  color  washes,  and  an  otherwise 
well-executed  drawing  or  report  is  too  often 
marred  by  the  unskillful  way  in  which  this 
is  applied.  It  is  a  matter  which  requires 
considerable  technical  skill  to  apply  a  thin 
wash  so  as  to  produce  absolutely  uniform 
results,  without  overlaps,  variations  in 
depth  of  shade  and,  in  short,  a  regrettably 
splotchy  and  untidy  appearance.  Further- 
more, it  will  often  be  observed  that  one  part 
of  a  drawing  will  exhibit  a  marked  dissimi- 
larity from  another  part,  intended  to  be 
identical,  but  executed  at  a  different  time, 
with  a  different  wash.  Another  difficulty 
sometimes  encountered  in  working  with 
this  medium  is  the  liability  of  the  drawing 
to  suffer  distortion  from  an  accidental 
strain  in  drying,  or  from  wetting  one  part 
and  not  another. 

Crayon  Better  Than  Water  Color 

The  writer  believes  that  decidedly  better 
results  will  be  achieved  by  the  average  per- 
son with  ordinary  graphite  and  colored  pen- 
cils, crayon,  pastel,  charcoal,  chalk,  or  sim- 
ilar materials,  according  to  the  nature  and 
purpose  of  the  work.  It  has  not,  however, 
generally  been  considered  practical  to  em- 
ploy these  agents,  on  account  of  the  lack 
of  permanency  of  the  work,  which  has  a 
marked  tendency  to  blur  when  handled  and 
subjected  to  friction;  nor  is  the  writer 
aware  of  any  really  efficient  and  generally 
known  fixative  which  will  correct  this  fault. 
It  is  not  unreasonable  to  assume  that  if 
such  a  fixative,  with  which  permanent  re- 
sults could  be  achieved  with  small  effort 
and  at  low  cost,  were  available,  these  mate- 
rials would  be  brought  into  much  more  gen- 
eral use  among  engineers,  architects  and 
others,  and  that  they  would  be  a  welcome 
substitute  for  the  unsatisfactory  washes 
hitherto  used. 

Formula  for  Fixative- 

The  writer  offers  a  formula  recently  ac- 
quired from  Burt  Harwood,  a  distinguished 
American  artist,  which  he  believes  to  be  en- 
tirely new  to  the  profession,  and  which  will 
be  found  inexpensive,  easy  to  prepare  and 
satisfactory  from  every  point  of  view.  The 
main  ingredients  are  casein  and  borax. 
Casein,  a  proteid  substance  forming  the 
principal  part  of  curd,  is  a  highly  resilient 
compound,  a  property  which  has  caused  it 
to  be  used  in  the  manufacture  of  the  cheaper 
grades  of  pool  balls,  and  which  is  respon- 
sible for  the  permanency  of  the  fixation  of 
a  drawing  treated  with  it.  Commercially  it 
may  be  purchased  in  coarse  granulated  form 
from  dealers  in  chemicals  or  from  the  larger 
dealers  in  artists'  supplies. 

The  fixative  is  prepared  as  follows:  Mix 
%  oz.  of  casein  and  %  oz.  of  borax  with  a 
few  tablespoonfuls  of  water,  and  allow  to 
stand   for   a   few   hours,   preferably    over 


night.  The  mixture  should  be  resolved  into 
a  paste,  which  may  then  be  thinned  with 
water  until  it  makes  about  a  quart  of  solu- 
tion. To  this  add  1/2  pint  of  alcohol  as  a 
preservative.  After  a  few  days  a  certain 
amount  of  undissolved  casein  will  have  set- 
tled to  the  bottom,  and  the  turbid  liquid 
may  be  drawn  off  and  kept  indefinitely. 

The  strength  of  the  solution  may  be 
varied  to  suit  different  purposes.  It  is  ap- 
plied with  an  ordinary  atomizer,  such  as 
may  be  purchased  at  any  drug  store.  The 
treatment  does  not  in  any  way  affect  the 
paper  or  drawing.     There  is  no  yellowish 


or  other  tinge  imparted  to  the  paper,  the 
colors  retain  their  original  values,  and  there 
is  no  chemical  action  on  the  paper  itself  or 
the  bleaching  agents  contained  thej"ein. 

A  drawing  so  treated  may  be  made 
"waterproof"  by  spraying  with  a  weak  solu- 
tion of  aluminum  acetate  (about  3  or  4  per 
cent),  the  mineral  salt  combining  with  the 
casein  to  form  an  insoluble  compound. 
After  this  treatment  it  may  be  exposed  to 
the  weather  with  impunity.  Aluminum 
acetate  may  be  procured  commercially 
either  in  the  form  of  a  powder,  easily  solu- 
ble in  water,  or  in  an  8  per  cent  solution. 


Improved  Arrangement  Doubles  Production 
of  Concrete-Casting  Plant 

Hopper  Redesigned  to  Give  Free  Flow  of  Sand  and  Gravel — 
Locomotive  Crane  and  Stiffleg  Derrick  Reduce  Cost  of  Handling 


BY  PRACTISING  a  little  ingenuity  in 
using  old  equipment  and  by  utilizing 
the  facilities  at  hand  to  effect  an  efficient 
arrangement  the  production  of  a  concrete- 
products  plant  is  being  increased  and  con- 
siderable labor  saved.  A  hopper  was  rede- 
signed to  save  the  labor  of  three  men.  A 
traveling  crane  and  a  derrick  were  added  to 
the  equipment  and  several  changes  made 
in  the  system  of  operation.  An  old  steam- 
power  concrete  mixer  is  being  used  in  addi- 
tion to  one  driven  by  an  electric  motor; 
cranes  are  doing  work  formerly  done  by 
hand,  and  every  minute  of  the  day  is  being 
utilized  to  the  best  advantage  possible.  As 
a  result,  production  is  being  doubled, 
though  the  operating  cost  is  about  the 
same.  The  plant  is  that  of  the  C.  F.  Mas- 
sey  Company,  Newark,  N.  J.,  and  the  chief 
products  are  concrete  pipe  and  piles. 

Before  the  present  hopper  was  built  three 
men,  at  20  cents  an  hour,  were  detailed  to 


keep  the  sand  and  stone  in  the  old  hopper 
moving  down  the  chute  to  the  concrete 
mixer.  The  derrick  B  unloaded  sand  and 
stone.  The  traveling  crane  moved  finished 
products,  poured  concrete  at  the  pipe-cast- 


ARRANGEMENT    OF    SHEH)    AFFORDS    CEMENT-STOR- 
AGE SPACE— NOTE  HOPPERS  ON  TOP 

ing  platform  at  the  east  end  and  attended 
to  odd  jobs.  There  was  no  cement-storage 
room  except  the  one  between  the  tracks  and 
the  river.    The  one  mixer  supplied  concrete 
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DIAGRAM    SHOWS    LAYOUT    OF    CONCRETE-CASTING   PLANT 

Locomotive  crane  on  pipe  track  carries  concrete  from  mixer  to  pipe-casting  platform  and  handles 
forms  in  morning.  Crane  on  river  and  pile  tracks  brings  concrete  from  mixer  to  pile-casting  yard,  loads 
pile  on  scows  or  cars  and  carries  finished  products  to  storage  yard.  Derrick  A  has  60-ft.  boom,  reaches 
both  mixers  and  loads  material  on  river  track  direct  from  pipe-casting  yard.  Derrick  B  has  70-ft.  boom, 
reaches  both  mixers  to  swing  concrete  to  proposed  pile-casting  yard  and  unloads  material  from  scows  into 
hoppers  and  sand  and  gravel  pits. 
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PILE-CASTING     YARD     NEAR     SCOWS     AND     TRACKS   PERMITS    QUICK    LOADING 


to  the  pipe  and  pile-casting  departments. 
The  mixture  for  piles  differs  from  that  for 
pipe,  and  a  supply  for  pipe  casting  was  fre- 
quently needed  at  a  time  when  the  drum 
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TRAVELING  CRANE  OPERATES  ONLY  ON  PIPE  TRACK 
HANDLING   FORMS   AND    CARRYING   CONCRETE 

was  full  of  pile  mixture  and  could  not  be 
emptied  immediately.  This  resulted  in  loss 
of  time. 


One  of  the  first  radical  changes  was  the 
reconstruction  of  the  shed  housing  the 
mixer.  The  building  was  originally  about 
20  X  25  ft.  in  plan;  the  hoppers  were  so 
constructed  that  a  ledge  nearly  3  ft.  wide 
at  the  outlet  prevented  sand  and  stone  fall- 
ing to  the  mixer.  The  illustration  shows 
the  new  hopper.  The  steep  slopes  of  the 
sides  and  the  absence  of  the  level  ledge  at 
the  bottom  cause  the  sand  and  stone  to 
flow  freely  without  assistance.  This  de- 
sign, as  stated,  eliminated  the  labor  of  three 
men.  The  new  house,  a  plan  of  which  is 
shown,  also  provides  cement-storage  space. 
The  mixing  platform,  on  which  cement  is 
stored,  is  6  ft.  above  the  ground  floor.  A 
measuring  box  on  this  platform  directly  un- 
der the  chutes  dumps  stone,  cement  and 
sand  into  the  mixing  drum. 

The  old  24-ft.  capacity  Koehring  mixer 
was  replaced  with  one  of  the  same  make 
having  a  30-ft.  capacity.  It  is  driven  by 
a  15-hp.,  200-volt  Westinghouse  motor. 
Mixer  and  motor  are  protected  from  the 
weather. 

Crane  Operates  on  Pipe  Track 

A  Browning  crane  was  added  to  carry 
concrete  to  the  pile-casting  yard  and  to 
load  the  flnished  products.  The  Brownhoist 
crane  is  now  operated  only  on  the  pipe 
track.  It  handles  the  pipe  forms  and  car- 
ries concrete  to  the  pipe-casting  platform. 

The  derrick  at  A  brings  concrete  to  its 
pipe-casting  yard  and  is  also  used  to  handle 
forms.  The  derrick  at  B  was  erected  to 
unload  sand  and  stone  from  scows  with  a 
clamshell  bucket.  It  fills  the  hoppers  and 
dumps  excess  material  in  the  storage  pits. 
When  no  material  is  to  be  unloaded,  the  der- 
rick at  B  keeps  the  hoppers  charged. 

A  steam-power  mixer  is  set  up  and  hop- 


pers and  shed  similar  to  the  one  now  in 
use  are  being  built  at  the  point  shown. 
This  will  supply  concrete  for  battery  wells 
and  houses  until  the  pile  forms  are  ready 
to  receive  concrete.  The  electrically  driven 
mixer  will  handle  pile  mixture  until  10 
a.  m.,  at  which  time  the  pipe  forms  are 
ready  to  be  filled.  Thus  after  10  a.  m.  each 
mixer  runs  only  one  kind  of  concrete. 
Formerly  the  one  machine  alternately  de- 
livered loads  of  pipe  and  pile  mixture. 

The  yard  in  front  of  the  ofl^ice  is  being 
filled  in  and  will  be  used  for  casting  piles. 
This  will  bring  the  pile-casting  yard 
nearer  the  mixer. 

What  Has  Been  Accomplished 

The  changes  are  too  recent  for  accurate 
data  on  the  actual  saving  to  be  secured. 
Using  cranes  and  derricks  to  do  work  for- 
merly done  by  hand  has  added  to  the  effi- 
ciency. Rebuilding  the  hopper  has  saved 
the  cost  of  shoveling  material  and  afforded 
a  near-at-hand  storage  for  cement.  The 
daily  production  of  1200  ft.  of  pile,  600  ft. 
of  pipe  (12  in.  to  84  in.)  and  four  concrete 
telephone  houses,  together  with  battery 
wells,  tubs  and  manholes,  is  nearly  double 
that  of  four  months  ago.  The  operating 
cost  remains  about  the  same. 


Hydrated-Lime  Mortar  Increases 
Strength  of  Brick  Piers 

TESTS  of  8  X  8-in.  brick  piers  7  ft.  long 
made  by  J.  S.  Macgregor  in  the  testing 
laboratory  of  Columbia  University  show 
that  the  addition  of  hydrated  lime  to  cement 
mortar  increases  the  ultimate  strength  as 
compared  with  1  :  3  cement  mortar  up  to 
additions  of  50  per  cent  of  hydrated  lime  to 
the  cement  by  volume.  The  accompanying 
table  gives  the  results  for  face-brick  piers, 
each  figure  representing  the  average  for 
three  piers  tested.  The  relative  costs 
which  have  been  given  in  Bulletin  J  of  the 


Results   of  Tests  of   Brick   Piers  with   Various 
Cement   Mortars 

Cost  of 

Proportions  mortar 

by  Volume  Ultimate  for 

Mortar        Hydrated  Strength  at  Age  of        1000 

No.  Cement  Lime  Sand  7  days  28  days  3  mos.  bricks 


1..   1 

0 

3 

2630 

2840 

2840 

$2.18 

2..  0.9 

0.1 

3 

3080 

3170 

4435 

2.08 

3..  0.85 

0.15 

3 

2890 

3230 

4300 

2.03 

4..  0.7o 

0.25 

3 

3120 

3470 

4170 

1.99 

.5..  0.50 

0.50 

3 

2760 

3100 

3820 

1.71 

6..  0.25 

0.75 

3 

1945 

2370 

2720 

1.48 

7.  .   0 

1 

3 

1535 

1870 

1950 

1.24 

Prices  given  are 

based  on  Vi 

yd.  mortar 

to  1000 

bricks. 

Hydrated  Lime  Bureau  of  the  National  Lime 
Manufacturers'  Association,  Pittsburgh,  are 
based  upon  Pittsburgh  costs  as  follows: 
Portland  cement,  $1.80  per  barrel  in  paper; 
hydrated  lime,  $10.50  per  ton  in  paper,  and 
sand,  80  cents  per  ton.  It  is  seen  that  mor- 
tar 5  with  50-per  cent  hydrated  lime  gives 
a  strength  980  lb.  greater  at  3  months 
than  plain  cement  mortar.  It  is  stated  that 
this  increase  in  strength,  accompanied  by 
decrease  in  cost,  is  due  to  the  effects  of  the 
more  plastic  mortar,  the  decrease  in  loss 
of  moisture  absorbed  by  the  brick  and  the 
consequent  better  hydration  of  the  Portland 
cement. 


NEW     HOPPERS    ARE    SO    BUILT    THAT    SAND    AND    GHAVEL   FLOW    TO    MIXER   BY    GRAVITY 


Lumber  Cut  of  United  States  in  1915 

The  total  lumber  cut  of  the  United  States 
in  1915  was  37,000,000,000  ft.  b.m.,  as 
stated  in  the  Engineering  Record  of  June 
17,  page  810.  The  note  in  the  issue  of  July 
22,  page  102,  was  in  error. 
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Building  Districts  Defined 
for  New  York  City 

Height    and    Use    Limitations    Fixed   by    New 

Law — Maps    of    Borough    of    Manhattan 

Indicate  Restrictions  in  Detail 

AFTER  about  two  years  of  extensive 
investigation,  including  many  public 
hearings  and  thousands  of  personal  confer- 
ences during  the  past  few  months,  the 
Commission  on  Building  Districts  and  Re- 


strictions appointed  by  the  Board  of  Esti- 
mate and  Apportionment  of  New  York  City 
in  June,  1914,  has  succeeded  in  accomplish- 
ing the  task  of  districting  the  city.  On 
July  25  the  board  passed  the  modified  reso- 
lution for  this  purpose  submitted  by  the 
commission,  which  at  once  became  law, 
owing  to  the  fact  that,  growing  out  of  the 
work  of  the  Heights  of  Buildings  Commis- 
sion appointed  in  February,  1913,  a  law 
modifying  the  New  York  City  charter  to 
permit  the  Board  of  Estimate  and  Appor- 


HEiGHT  AND  Area 
Restrictions 

Boundaries  of  )hrious  Height 
Areas  —  Figures  indicak 
height  (flowed  in  terms  of 
street  width. 

Boundaries  of  Area  Districts — 
Buildings  may  coier  100  per  cerrt 
of  hts  in  hatched  areas.  90  per 
cent  in  onhatdied  areas. 


Use   Restrictions 

Residential  Purposes  Only 

~—  Business  Purposes  Only 

[V   .    -j  Parks  and  Public  Squares 

Urrestrided  Districts  Afote'CU.ont/UN.) 
Street  Lines  Omitted 


tionment  to  divide  the  city  into  districts 
for  the  purpose  of  regulating  the  heights  of 
buildings,  the  area  of  courts  and  open  spaces 
and  the  location  of  trades  and  industries 
and  of  buildings  designed  for  specified  uses, 
was  passed  by  the  New  York  legislature  and 
became  law  in  April,  1914. 

Pursuant  thereto  the  present  commission 
was  appointed,  and  took  up  the  work  of  the 
previous  commission,  using  its  data,  investi- 
gations and  report,  and  working  with  the 
aid  of  the  expert  staff  of  the  Committee  on 
the  City  Plan  of  the  Board  of  Estimate. 
The  commission  made  a  detailed  study  of 
the  present  distribution  of  population  in 
the  city  and  of  the  transit  facilities.  Maps 
were  prepared  and  a  tentative  report  sub- 
mitted on  March  10,  1916,  followed  by  pub- 
lic hearings  as  required.  This  report 
formulated  the  principles  upon  which  the 
plans  and  proposed  districting  resolution 
were  based  (see  the  Engineering  Record 
of  Feb.  26,  page  284) .  The  report  and  maps 
were  extensively  distributed  and  discussed, 
and  in  the  hearings  the  general  opinion  ex- 
pressed was  overwhelmingly  in  favor  of  the 
plan  outlined,  while  many  testified  to  the 
necessity  for  its  adoption. 

Changes  in  Proposed  Plan 

The  restrictions  to  height,  areas  of  courts 
and  open  spaces  and  to  use  for  residence 
and  business,  excluding  factory  purposes, 
as  finally  adopted  for  the  borough  of  Man- 
hattan, are  indicated  on  the  maps  herewith. 
Most  of  the  changes  from  the  first  ten- 
tative plans  are  in  the  nature  of  greater 
restrictions,  although  strips  of  waterfront 
area  in  the  limited-height  districts  have 
been  transferred  from  the  one-and-one-half 
to  the  two  times  width  of  street  limitation. 
Broadway  from  the  Battery  to  Reade  Street, 
also  Park  Street  and  the  Wall  Street  dis- 
trict, have  been  changed  by  excluding  fac- 
tories, and  the  section  from  Second  to  Sixth 
Avenue  south  to  Twenty-third  Street  has 
been  similarly  restricted.  Residence  dis- 
tricts have  been  introduced  in  business  sec- 
tions near  certain  parks  and  open  squares, 
and  in  the  west  Central  Park  district. 

The  new  law  does  not  require  any  change 
in  plans  or  construction  of  a  building  or  in 
its  designated  use  if  a  permit  had  been 
issued  before  the  law  was  passed,  and  if  at 
least  the  whole  ground  story  shall  be  com- 
pleted within  one  year  and  the  complete 
erection  effected  within  five  years  from  the 
date  of  passage  of  the  law.  If  an  existing 
building  be  destroyed,  it  shall  not  be  rebuilt 
unless  it  conforms  to  the  provisions  of  this 
law,  although  if  only  50  per  cent  of  the 
building  is  damaged  it  may  be  rebuilt  even 
if  it  violates  the  present  regulations. 

The  details  of  the  districting  plans  have 
been  worked  out  under  the  guidance  of  Ed- 
ward M.  Bassett,  chairman  of  the  commis- 
sion, with  Robert  H.  Whitten  as  secretary 
and  George  B.  Ford  as  consultant.  The 
final  maps  for  all  boroughs  of  the  city  are 
now  being  prepared  in  conformity  with  the 
revised  limitations. 


LIMITS  TO  HEIGHT,  AREA  AND  USE  OF  BUILDINGS  IN  BOROUGH  OF  MANHATTAN 


Leveling  Snow  on  Roads 

In  order  to  prevent  winter  traffic  from 
keeping  to  one  set  of  ruts  during  a  winter 
of  heavy  snowfalls,  it  is  the  practice  of 
the  Wayne  County  (Michigan)  Highway 
Commission  at  intervals  during  the  winter 
to  get  out  their  road  forces  and  drag  the 
roads,  thus  obliterating  the  ruts  and  en- 
couraging trafl[ic  to  use  all  parts  of  the 
highway. 
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Bridge  at  Asheville  Holds  Despite  High  Water  and  Debris 


THE  SOUTHERN  RAILWAY  bridge  at 
Asheville,  N.  C,  successfully  withstood 
the  high  waters  of  the  recent  flood  despite 
the  lumber  and  other  debris  that  piled 
against  it,  as  shown  in  the  picture  to  the 
left.  The  right-center  photo  gives  more  de- 
tails of  the  nature  of  the  material  brought 
against  that  structure  by  the  flood,  and 
shows  how  compactly  it  was  swept  to- 
gether. The  wreckage  shown  in  the  circu- 
lar picture  is  a  part  of  what  remained  of 
the  Smith  bridge  over  the  French  Broad 
River  at  Asheville.  Houses,  boilers,  tele- 
graph poles  and  lumber  of  all  kinds  were 
piled  together  at  the  point  shown  in  the 
bottom  picture.  The  plant  of  the  Ashe- 
ville Power  &  Light  Company,  just  above 
the  point  at  which  the  picture  was  taken, 
was  almost  submerged. 

The  loss  at  Asheville  is  estimated  roughly 
at  $10,000,000.  Damage  to  manufacturing 
and  power  plants  threw  hundreds  out  of 
employment  and  left  the  city  and  vicinity 
without  lights  or  power  for  several  days. 
Railroad  traffic  was  temporarily  suspended. 
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Railroads'  Side  of  Valuation,  as  Handled  on 
Jersey  Central,  No  Small  Task 

Program  Includes  Careful  Preparation  of  Data  in  Advance  and  Checking 
of   Computations    with   Government— Office-Car  Idea    Well    Developed 

By  C.  W.  STARK 
Associate  Editor,  Engineering  Record 


THE  COST  to  the  government  of  valu- 
ing the  interstate  carriers  of  the  United 
States  is  estimated  at  $20,000,000.  The 
expense  to  the  railroads  is  estimated  at 
$50,000,000.  A  large  part  of  this  latter 
sum  is  in  the  compulsory  furnishing  of 
complete  maps  and  other  data,  obtainable  in 
many  cases  only  by  complete  resurveys. 
No  inconsiderable  part  of  it  is  due  to  the 
preparations  deemed  necessary  by  the  rail- 
roads to  equip  themselves,  through  their 
pilot  engineers,  to  show  the  government 
their  entire  physical  plant  and  point  out 
on  the  spot  any  omissions  or  errors  of  the 
government  field  men.  Probably  few  if 
any  railroad  valuation  men  have  given  this 
matter  of  thorough  preparation  more  at- 
tention than  has  Charles  Hansel,  who  is  in 
charge  of  the  valuation  departments  of  the 
Philadelphia  &  Reading  Railway  and  the 
Central  Railroad  of  New  Jersey,  and  is 
serving  a  number  of  other  railroads  in  a 
consulting  capacity;  and  who  has  the  ad- 
vantage of  the  experience  derived  from 
fifteen  years'  practice,  having  been  a  mem- 
ber of  the  advisory  board  of  the  Michigan 
appraisal  in  1901,  and  from  his  evaluation 
of  the  railroads  of  New  Jersey  several 
years  ago.  With  equal  thoroughness  his 
forces  are  working  with  the  government's 
field  parties  and  checking  the  government's 
computations  as  fast  as  they  are  made. 

Primary  List  an  Important  Feature 

An  important  feature  of  the  equipment 
of  the  valuation  departments  with  which 
Mr.  Hansel  is  connected  is  the  primary 
list.  This  is  defined  in  the  instructions  as 
being  "for  the  purpose  of  furnishing  the 
pilot,  and  through  him  the  government, 
with  a  list  of  such  property  of  the  carrier 
as  is  available  from  the  records;  also  to 
give  information  as  to  the  extent  of  the 
plans  and  other  data  as  a  guide  for  the 
field  forces."    Nine  forms,  including  the  in- 


dex, are  used.  They  are  printed  on  thin 
paper  so  that  they  can  readily  be  blue- 
printed. The  headings  of  most  of  these 
are  shown.  Two  others  relate  to  miscel- 
laneous signals  and  to  interlockers  respec- 
tively, while  a  third  is  the  government's 
D.  V.  Form  135  for  industrial  tracks,  which 
has  been  substituted  for  one  on  the  same 
subject,  somewhat  different,  previously  pre- 
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used,  standing  for  "complete,"  "partial" 
and  "none."  Thus  PC  shows  that  some  of 
the  substructural  and  all  of  the  superstruc- 
tural  quantities  are  on  record.  The  same 
symbols  are  used  in  columns  14  and  16, 
and  in  the  corresponding  columns  of  the 
building  sheets.  Other  abbreviations  and 
groups  of  letters  make  it  possible  to  give 
in  a  simple  code  most  of  the  desired  in- 
formation in  all  of  the  forms  except  the 
track  diagram. 

Examination  of  the  track  diagram  will 
readily  disclose  its  use.  Each  horizontal 
file  between  heavy  lines  is  given  over  to 
one  main  track,  as  many  files  being  used 
simultaneously  as  there  are  main  tracks. 
For  rails  the  weight,  length,  brand,  kind 
and  year  rolled  are  recorded;  for  fasten- 
ings, symbols  representing  standard  types; 
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BOTH  GOVERNMENT  AND  RAILROAD   COMPUTERS  ARE  ACCOMMODATED  IN  THE  OFFICE  CAK 


The  forms  are  all 
as  are  needed  for 
are  filled  out  and 


pared  by  Mr.  Hansel. 
9  X   12  in.     As  many 
each   valuation   section 
bound  together. 

In  order  to  insure  the  correct  and  uni- 
form use  of  the  forms  a  17-page  mimeo- 
graphed booklet  of  instructions,  with  a 
4-page  appendix  of  abbreviations  and  a 
sample  of  each  form,  has  been  prepared. 
Each  column  of  each  form  is  taken  up 
specifically.  For  example,  under  column  6 
of  the  form  for  bridges,  trestles  and  cul- 
verts it  is  stipulated  that  the  type  and 
material  of  the  substructure  be  recorded 
first,  and  be  separated  by  a  dash  from  the 
corresponding  information  regarding  the 
superstructure.  When  either  is  not  known 
the  fact  is  indicated  with  an  asterisk.  Thus 
the  note  *  —  T  PL  G  shows  that  the  ma- 
terial of  the  substructure  is  not  known, 
while  the  superstructure  is  a  through  plate 
girder.  A  list  of  twenty  abbreviations  for 
use  in  this  column  takes  care  of  all  ordinary 
features  of  construction. 

In  column  12  the  letters  C,  P  and  N  are 


for  ties,  the  number  per  mile  and  the 
average  dimensions;  and  for  ballast,  the 
kind  and  quantity  per  mile — all  in  the  first 
rectangular  space."  Wherever  there  is  a 
change  in  any  of  these  items  material 
enough  to  affect  price,  this  is  recorded  in 
the  next  space  and  the  mileage  put  in  the 
circle  on  the  dividing  line.  It  is  then  as- 
sumed that  other  items  continue  as  before. 
Each  pilot  engineer  receives  a  set  of  these 
instructions,  together  with  a  blueprint  copy 
of  the  primary  lists  for  the  valuation  sec- 
tions on  which  he  is  working.  The  govern- 
ment party  is  also  given  a  copy. 

"Vade  Mecum" 

Another  feature  of  the  pilot  engineer's 
armament  is  a  folder  of  four  blueprint 
maps  of  the  railroad  system,  designated  as 
a  "Vade  Mecum."  These  maps  are  colored 
in  various  ways  for  quick  reference — one 
showing,  the  valuation  districts,  another 
the  separate  corporations,  another  the 
dates  of  construction  and  the  fourth  the 
mileages. 
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In  addition  to  the  preparation  of  the 
primary  lists  and  other  data  for  the  pilot 
engineers,  a  large  amount  of  work  has  to  be 
done  in  the  preparation  of  maps,  examina- 
tion of  land  titles,  studying  of  land  values 
and  carrying  out  of  various  government 
orders  for  information. 

Office  Car  Well  Developed 

Believing  that,  in  order  to  avoid  later 
disputes,  the  railroads  should  as  far  as 
possible  verify  all  of  the  government's  field 
computations,  as  well  as  the  notes  from 
which  they  are  made,  Mr.  Hansel  has  two 
computers,  as  well  as  a  pilot  engineer,  out 
with  each  government  roadway  party.  To 
accommodate  them  he  has  developed  the 
office  car  to  perhaps  as  high  a  degree  of  use- 
fulness as  has  been  done  on  any  other  road. 
A  plan  is  shown  of  the  car  of  the  Central 
of  New  Jersey.  Besides  the  pilot  engineer's 
desk  there  are  four  or  five  drafting  tables. 
Each  table  is  fitted  with  a  hook  to  be  at- 
tached to  a  corresponding  eye  in  the  side  of 
the  car,  so  as  to  hold  it  in  place  while  the 
car  is  in  motion.  There  are  eyes  on  both 
sides  of  the  car,  so  that  the  tables  can  be 
placed  more  favorably  to  the  light.  Two 
lights  over  each  table  fit  either  arrange- 
ment equally  well.  The  railroad  men  use 
the  desk  and  the  two  adjacent  tables,  while 
the  government  computers  have  the  re- 
maining tables.  The  assistant  field  engi- 
neer retains  his  office  in  the  end  of  the  liv- 
ing car,  the  two  cars  being  coupled  to- 
gether. 

In  an  office  car  of  the  Pennsylvania 
visited  by  the  writer  there  was  one  long 
table  down  the  center  of  the  car,  with  the 
men  working  on  one  side  of  it  and  on  a 
short  table  running  from  it  to  the  wall  in 
a  flat  T-shaped  arrangement. 

Government  Computations  Carefully 
Checked 

An  idea  of  the  many  angles  from  which 
the  government's  notes  and  computations 
are  scrutinized  in  the  effort  to  make  them 
perfect  is  obtained  from  the  checking 
form,  part  of  which  is  here  reproduced. 
The  form  is  self-explanatory;  as  the  items 
are  checked  the  proper  space  is  filled  in  by 
the  two  diagonals. 

In  connection  with  the  computations  it 
may  be  mentioned  that  the  Central  of  New 
Jersey  has  arranged  with  the  Division  of 
Valuation  to  have  the  volume  profiles 
plotted  on  tracing  cloth.  The  railroad 
makes  a  negative  of  this  and  furnishes  the 
government  with  a  white  print,  while  the 
government  also  retains  the  tracing. 

The  weekly  progress  of  all  the  work,  in- 
cluding that  done  by  the  government  field 


parties,  is  recorded  on  the  form  shown. 
Because  the  government's  office  work 
(meaning  that  done  in  the  office  car)  must 
necessarily  follow  the  field  work,  and  be  in 
turn  followed  by  the  railroad  office  work, 
the  whole  process  may  take  several  weeks, 
and  at  any  given  time  there  may  be  work 
going  on  on  several  valuation  sections. 
Consequently  the  form  is  made  out  to  re- 


cord the  progress  of  seven  sections  simul- 
taneously and  bring  the  whole  week's  ad- 
vance on  one  sheet. 

One  other  form  that  may  be  mentioned  is 
that  of  the  monthly  report  made  by  Mr. 
Hansel  to  the  president  of  the  road.  This, 
as  the  part  reproduction  shows,  embraces 
everything  done  by  the  valuation  depart- 
ment, which  includes,  as  the  headings  show, 
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the  assembling  of  data  of  various  sorts, 
as  well  as  the  field  work  with  the  govern- 
ment parties.  As  the  simple  legend  indi- 
cates, percentages  are  dispensed  with  in 
this  report.  One  diagonal  is  drawn  when 
the  particular  kind  of  work  on  that  valua- 
tion section  was  started,  and  the  other  indi- 
cates its  completion.  Each  month  the  new 
diagonals  are  drawn  in  red  paint  on  the 
blueprint  transmitted,  and  before  the  next 
month  they  are  put  on  the  tracing  in  ink. 
Thus  a  succession  of  the  blueprints  affords 
a  month  by  month  comparison  of  the 
progress  of  the  whole  work. 

The  work  above  described  is  under  the 
direction  of  Charles  Hansel,  consulting  en- 
gineer, of  New  York  City.  Carl  Tombo  is 
principal  assistant  valuation  engineer  of 
the  Central  Railroad  of  New  Jersey  and  the 
Philadelphia  &  Reading  Railway,  with 
headquarters  at  Philadelphia,  while  E.  Y. 
Allen  is  assistant  valuation  engineer  at 
New  York.  W.  W.  James  is  pilot  engineer 
for  the  Central  Railroad  of  New  Jersey. 


Heavy  Scherzer  Rolling-Lift  Bridge  Car- 
ries Railway  and  Highway  Traffic 

One  of  the  heaviest,  if  not  the  heaviest, 
rolling  liftspan  in  the  world  has  recently 
been  completed  in  England  as  part  of  the 
Keadly  Bridge,  described  recently  in  Engi- 
neering. This  bridge,  located  on  one  of  the 
important  main  lines  of  the  Great  Central 
Railway,  contains  a  150-ft.  clear  span  of  the 
Scherzer  type,  weighing  2900  tons.  It  pro- 
vides for  both  railway  and  highway  traffic. 
The  great  convenience  to  the  public  afforded 
by  adding  the  provision  for  vehicles  which 
the  previous  swingbridge  span  did  not  pos- 
sess is  evident  when  it  is  stated  that  the 
nearest  highway  crossing  was  15  miles  dis- 
tant. Difficult  navigation,  due  to  swift  cur- 
rent and  the  location  at  a  bend  in  the  river, 
was  an  important  factor  in  the  selection  of 
the  rolling-lift  type  of  bridge,  the  new 
bridge  providing  a  clear  opening  without  a 
central  pier.  Furthermore,  the  new  span 
could  be  built  in  a  vertical  position,  leaving 
the  channel  free  for  navigation  during  con- 
struction. Higher  clearance  when  closed 
could  also  be  provided,  making  it  unneces- 
sary to  raise  the  span  except  for  ships  with 
masts,  which  form  but  a  small  proportion  of 
the  river  traffic.  The  bridge  was  designed 
under  the  supervision  of  J.  B.  Ball,  engineer 
of  the  Great  Central  Railway,  and  the  con- 
tractors were  Sir  William  Arrol  &  Company 
of  Glasgow. 


Wrecked  Bridge  Span  260  Feet  Long  Replaced 
in  13  Days  by  Girders  on  Pile  Piers 

Government  Dredge  and  Contractor  Help  Railroad  Forces  Restore 
Traffic  Over  Span  Destroyed  Tlirough  Shifting  of  Load  of  Car  Steel 


BUT  THIRTEEN  days  were  required 
to  replace  with  deck  girder  spans  the 
260-ft.  truss  in  the  Tennessee  River 
bridge  of  the  Cincinanti,  New  Orleans  & 
Texas  Pacific  Railway  Company,  which  was 
wrecked  on  the  night  of  March  17  last.  Ac- 
cording to  information  made  public  by  offi- 
cials of  the  railroad,  the  steel  span  fell  into 
the  river  at  9.50  p.m.,  carrying  with  it 
eleven  cars  from  the  middle  of  a  54-car 
train.  A  car  stake,  found  broken  near  the 
bridge,  after  the  accident,  had  permitted  the 
shifting  of  one  of  a  number  of  steel  center- 
sills  loaded  on  a  flat  car,  which  crippled  the 
west  or  downstream  truss  of  the  span  by 
striking  some  of  its  members.  Although 
the  span  and  the  cars  from  the  center  of 
the  train  dropped  75  ft.  to  the  river  bed, 
landing  in  10  to  15  ft.  of  water,  there  was 
no  loss  of  life,  as  the  train  was  proceeding 
at  8  miles  per  hour,  and  the  rear  section, 
with  the  caboose,  stopped  in  a  few  car 
lengths.  The  accident  was  noted  on  page 
466  of  the  Engineering  Record  for  April  1, 
1916. 

Through  Traffic  Detoured 

Arrangements  were  immediately  made  for 
taking  care  of  through-passenger  and  all 
freight  traffic  over  the  Southern  Railway, 
between  Chattanooga  and  Harriman  Junc- 
tion, via  Knoxville.  Local  passengers,  a 
train  load  of  whom  may  be  seen  in  one  of 
the  photographs  walking  down  the  river 
bank,  were  transferred  across  the  river  by 
a  ferry  service  which  was  at  once  organ- 
ized. During  the  thirteen  days  the  bridge 
was  out  of  service  a  total  of  84  passenger 
trains  and  more  than  5000  loaded  and  empty 
freight  cars  were  diverted,  at  an  average 
cost  of  between  $5,000  and  $6,000  per  day. 

An  island  just  upstream  from  the  bridge 
ordinarily  diverted  drift,  of  which  consid- 
erable quantities  pass  down  the  river  dur- 
ing its  frequent  rises,  under  the  very  span 
which  collapsed.  Moreover,  the  river  bed 
at  this  point  is  apparently  of  solid  rock, 
overlaid  by  from  2  to  6  ft.  of  compact 
gravel.  For  these  reasons  the  gap  could 
not  be  closed  by  a  pile  trestle,  and  it  was 
decided  to  span  the  opening  by  putting  in 


three  pile  piers  and  utilizing  deck  plate 
girder  spans.  The  two  center  spans  were 
75  ft.  long,  and  the  end  spans  43V2  and  451/2 
ft.  respectively. 

Wreckage  Cleared  Rapidly 

The  War  Department,  through  Major 
Burgess  and  Captain  Bain,  Corps  of  Engi- 
neers, U.  S.  Army,  assigned  the  government 
snag  boat  Nolichucky  to  the  work  of  clear- 
ing the  wreckage,  and  George  Vang,  presi- 
dent of  the  Vang  Construction  Company, 
engaged  in  building  the  new  Market  Street 
Bridge  at  Chattanooga,  offered  the  services 
of  his  plant  and  organization  for  driving 
piles  and  removing  wreckage.  One  of  the 
photographs  shows  a  driver  barge,  a  der- 
rick boat,  and  the  snag  boat  at  work  in 
the  gap.  Spur  tracks  were  built  on  the 
north  shore  to  the  bank  of  the  river,  one 
for  the  wrecking  crane,  which  dragged 
ashore  and  loaded  the  steel  and  cars  taken 
from  the  river,  and  others  for  the  camp 
cars  required  by  the  working  force.  The 
necessary  bridge  timbers  and  piling  had 
been  ordered  to  the  site  shortly  after  news 
of  the  wreck  was  received,  and  the  work 
of  driving  and  capping  the  pile  piers  and 
erecting  braced  timber  bents  on  them  pro- 
ceeded rapidly  as  soon  as  sufficient  wreck- 
age had  been  cleared  from  the  river. 

The  short  girder  spans  at  each  end  were 
carried  out  and  placed  by  bridge  derrick 
cars.  The  girders  for  the  central  75-ft. 
spans  were  transferred  from  flat  cars  to 
barges  at  the  railway  company's  bridge  over 
South  Chickamauga  Creek,  just  south  of  the 
Tennessee  River  bridge.  The  barges  were 
floated  to  the  site  and  the  spans  raised 
and  placed  by  derrick  cars.  The  last  girder 
was  placed  and  the  track  connected  in  time 
for  the  "Royal  Palm"  to  pass  over  the 
bridge  at  8.40  p.m.  on  March  30,  12  days, 
22  hours  and  50  minutes  after  the  accident 
occurred. 

New  Double-Track  Bridge  to  Be  Built 

The  present  bridge,  which  is  1808  ft. 
long,  and  consists  of  one  drawspan  and 
seven  fixed  spans,  is  single  track.  Increas- 
ing traffic  had  already  justified  the  building 


wreckage  hauled  out  by  crane  on  quickly  built  spur 
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LESS  THAN  THREE  DAYS  AFTEK  THE  ACCIDENT   CLEARING  OP  THE  WRECKAGE  HAD  PROGRESSED   SO  AS   TO   PERMIT    START   ON    PILE   DRIVING 


of  a  double-track  bridge,  plans  for  which 
were  on  file  with  the  government  before  the 
accident.  These  plans  have  now  been  ap- 
proved by  the  President  and  the  War  De- 
partment. The  new  bridge,  which  will  han- 
dle the  heaviest  engines,  will  be  constructed 
on  the  site  of  the  present  one. 

The  work  of  reconstruction  was  carried 
out  under  the  direction  of  Curtis  Dough- 
erty, chief  engineer,  and  G.  H.  Gilbert,  en- 
gineer of  bridges  and  buildings,  of  the 
Queen  &  Crescent  Route. 


Registering  Hydrometer 
for  Great  Depths 

Third  Device  of  Argentine  Engineer  Can   Be 

Used  Also  as  Recording  Tide  Gage 

and  for  Sounding 

TWO  hydrographic  instruments,  one  to 
take  profiles  of  under-water  surfaces  and 
one  to  map  the  route  traversed  by  a  boat, 
developed  by  Agustin  Mercau,  an  engineer 
of  the  Argentine  Republic,  were  described 
in  the  Engineering  Record  of  July  22,  page 
109,  and  July  29,  page  147,  and  a  third 
instrument,  the  registering  hydrometer, 
was  referred  to.  This  article  deals  with 
the  latter  device. 

The  Registering  Hydrometer 

Mr.  Mercau's  registering  hydrometer 
was  constructed  to  serve  as  a  recording  tide 
gage  or  as  a  hydrometer,  when  it  is  de- 
sired to  make  observations  along  turbulent 
coasts  where  it  is  not  possible  or  econo- 
mical to  construct  a  fixed  installation  or  to 
make  use  of  such  an  instrument  as  the 
Profilograph,  described  in  the  first  of  the 
articles  referred  to.  The  indications  of 
depth  are  registered  by  means  of  the 
changes  of  pressire  of  the  air  contained 
in  the  rubber  pocket  W — similar  to  that 
used  in  the  Richards  type  of  registering 
hydrometer — and  placed  in  communication, 
by  means  of  a  flexible  tube,  with  the  pres- 
sure gage  contained  in  the  case  A. 

The  rubber  pocket  is  inclosed,  as  shown 
in  Fig.  1,  in  a  hermetically  sealed  case. 
This  is  placed  in  the  water  and  attached  to 
a  container  which  is  open  at  the  top  and 
filled  with  water.  The  latter  is  connected 
with  the  pressure  gage  A;  also  by  a  flexible 
tube. 

The  gage,  by  means  of  a  play  of  levers, 
moves  the  bar  E  (Fig.  2),  which  is  pro- 
vided at  its  free  end  with  a  curved  guide 
similar  to  that  on  the  Profilograph.  By  this 
means  the  angular  movements  are  trans- 
ferred in  another  right  line  of  length  equal 
to  the  sines  of  the  angles  described  by  it. 


The  guide  conducts  a  small  aluminum  car 
(Fig.  2)  which  is  provided  with  a  pen  that 
registers  its  movements  on  a  roll  of  paper. 
By  means  of  the  pen  (X)  a  line  of  refer- 
ence is  obtained. 

Between  the  uprights  0  and  O'  (Fig.  2) 
is  placed  an  automatic  numerator  that  per- 
mits the  noting  of  whatever  tops  or  points 
of  reference  may  be  necessary.  So  that 
the  apparatus  can  be  used  either  as  a  re- 
cording tide  gage  or  as  a  Profilograph,  the 
recipient    W"    (Fig.    1)    and    the    rubber 


pocket  are  inclosed  in  a  small  metal  case 
that  is  placed  at  the  bottom  of  the  water. 

The  case  is  attached  to  the  boat  by  means 
of  a  steel  cable  designed  to  support  the 
force  of  traction  to  which  it  is  subjected 
when  the  boat  moves,  and  to  take  the  strain 
off  the  flexible  tube.  The  length  of  the 
cable  is  regulated  by  means  of  a  small  hand 
winch. 

When  the  apparatus  is  used  as  a  record- 
ing tide  gage  or  as  a  hydrometer,  the  boat 
that  carries  it  is  anchored  on  the  site  se- 
lected, and  should  be  level  and  steady.  Also, 
although  with  slight  modification  of  details, 
it  can  be  placed  in  a  fixed  position  above 
piles  and  similar  supports. 

In  this  condition  the  apparatus  can  be 
made  to  work  indefinitely,  it  is  claimed, 
without  its  being  influenced  by  the  different 
causes  of  error  that  affect  the  observations 
taken  with  the  usual  apparatus. 


FIG.  1 — BELLOWS  IN  CASE  AT  BOTTOM 


Bids  for  Concrete  Roads  Drop  40  Per 
Cent  in  Three  Years 

When  the  building  of  concrete  roads  was 
started  in  Maryland  in  1912  the  work  was 
new  to  most  of  the  competing  contractors. 
After  three  years  of  experience,  instead  of 
bidding  from  $1.30  to  $1.50  per  square 
yard,  as  they  did  then,  some  bid  as  low  as 
90  cents.  The  cost  of  maintaining  the 
roads  has  been  so  small  as  to  be  almost 
negligible,  according  to  the  State  Roads 
Commission. 


FIG.   i! — REGISTERING    HYDROMETER    CONSTRLXITED    FOR    OBSERVATIONS    AT    ISOLATED   POINTS 
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A  Semi-Floating  Highway 
Bridge 

Deep  Ford,  Provided  with  Floating-Plank  Road- 
way, Enables  Autos  to  Cross  Under 
Their  Own  Power 

DURING  the  construction  of  a  bridge 
across  Castaic  Creek,  in  Los  Ange- 
les County,  California,  highway  traffic  has 
had  to  ford  the  stream  at  a  point  where  the 
depth  is  usually  sufficient  to  submerge  the 
carbureter  of  the  average  car.  Teams  have, 
therefore,  been  maintained  at  the  crossing 
by  the  county  to  tow  automobiles  across. 
This  procedure,  however,  usually  caused 
considerable  trouble  in  getting  the  engine 


thickness  of  the  plank  and  stringers,  but 
also  by  the  amount  which  the  tires  would 
otherwise  sink  into  the  soft,  sandy  bottom. 
As  a  matter  of  fact,  the  heavy  plank  units 
are  so  buoyant  that  light  cars  pass  over 
them  at  fairly  high  speeds  with  practically 
dry  tires,  and,  even  at  slow  speeds,  heavy 
cars  can  safely  cross  under  their  own 
power. 

After  being  built  up  on  shore  and  floated 
to  place,  the  sections  were  held  together  by 
a  •■*4-in.  cable,  threaded  through  eyebolts  in 
each  section.  This  cable  was  attached  at 
12-ft.  intervals,  by  means  of  ^i-in.  cables,  to 
a  ys-in.  cable  stretched  across  25  ft.  above 
the  plank  sections,  and  drawn  sufficiently 
taut   to    hold    it   4    ft.    above   high    water. 
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THIS    SEMI-FLOATING    BRIDGE    WAS    BUILT    FOR    TEMPORARY    USE 


started  again  after  crossing,  and  it  was  re- 
cently determined  to  try  a  better  method. 

Plank  Road  Built  in  Sections  and  Held 
BY  Cables 

The  stream  has  a  sandy  bottom,  and  the 
depth  is  fairly  uniform,  so  it  was  decided 
to  build  a  plank  road  in  sections,  and  hold 
it  in  place  by  cables  in  such  a  way  that  a 
good  surface  would  be  continuous  across  the 
ford.  By  this  plan  the  effective  depth  of 
water  would  be  decreased,  not  only  by  the 


On  the  downstream  sides  the  sections  were 
wired  together  by  strands  of  No.  12  gal- 
vanized wire.  At  each  end  of  the  ford,  4-ft. 
sections  were  left,  with  free  ends  resting 
on  shore. 

Construction  Details 

In  building  up  the  sections,  two  3  x  12-in. 
by  12-ft.  stringers  were  spaced  5  ft.  center 
to  center,  to  which  twelve  3  x  12-in.  by  8-ft. 
planks  were  securely  spiked  with  four  50d. 
wire  nails  to  each  plank.     The  end  planks 


were  also  bolted  to  the  stringers  with  %-in. 
carriage  bolts.  A  3  x  6-in.  by  12-ft.  wheel- 
guard  timber  was  securely  spiked  with  50d. 
nails  along  each  edge  of  section.  At  the 
four  corners  of  a  section  a  %  x  llVa-in. 
eyebolt,  with  two  cast-iron  washers,  was 
securely  bolted  through  the  guard  rail  and 
end  plank,  the  eye  of  the  bolt  being  placed 
at  right  angles  to  the  center  line  of  the 
section  on  the  upstream  side,  and  parallel 
on  the  downstream  side.  Eight  sections  12 
ft.  in  length,  and  two  sections  4  ft.  in 
length,  were  made  up  in  this  manner,  the 
total  length  of  the  crossing  being  about 
104  ft. 

One  end  of  the  bridge  was  securely  an- 
chored with  a  %-in.  cable  clamped  to  the 
eyebolt  on  the  last  12-ft.  section,  and  made 
fast  to  a  deadman  on  the  shore.  The  oppo- 
site end  was  lightly  secured  with  a  V^-in. 
cable  to  a  deadman,  the  intention  being  that 
in  case  of  high  water  carrying  drift  against 
the  bridge  this  end  would  be  released,  al- 
lowing the  bridge  to  swing  around  to  the 
opposite  bank. 

The  bridge  was  completed  in  two  days, 
at  a  cost  of  $17.50  for  labor  and  $126  for 
material,  freight,  and  cartage.  The  work 
was  done  under  the  supervision  of  the  Cali- 
fornia Highway  Commission,  of  which  A. 
B.  Fletcher  is  chief  engineer.  E.  E.  East, 
who  was  resident  engineer  in  charge  of  the 
work,  reported  directly  to  W.  W.  Patch,  di- 
vision engineer. 


Street -Car  Companies  Want 
Less  Crown  in  Pavements 

Intensive  Study  in  Chicago  Gives  Relation  Be- 
tween Vehicular  and  Surface  Traffic  and 
Physical  Condition  of  Streets 

EXHAUSTION  of  the  track  capacity  for 
the  surface  lines  in  Chicago  has  led  to  a 
study  by  the  Board  of  Supervising  Engi- 
neers, Chicago  Traction,  of  every  available 
avenue  of  increasing  that  capacity.  Pave- 
ments, on  account  of  the  effect  the  type  has 
on  the  vehicular  traffic,  are  of  the  greatest 
importance.  From  a  recent  report  the  fol- 
lowing notes  are  taken : 

In  the  wholesale  and  factory  districts 
granite  paving  preponderates,  while  in  the 
retail  and  office-building  districts  smooth 
paving  is  used — either  asphalt  or  wood 
block.  Some  of  the  representatives  of  the 
teaming  interests  have  protested  against 
smooth  paving,  claiming  the  right  to  use 
these  through  streets  for  trucking  as  well 
as  for  cars,  but  others  have  stated  that  de- 
tours are  frequently  made  to  streets  west 
of  the  river  to  avoid  the  loop  congestion. 

In  icy  weather,  or  after  sprinkling, 
heavy  teaming  on  these  smooth  pavements 
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THE  0U>  WAY — WAXES  OFTEN  OVER  THE  CARBLltETES 


THE  NEW  WAY — A  PRACTICALLY  DRY-SHOD  PASSAGE 
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becomes  extremely  difficult  and  constitutes 
a  grave  source  of  congestion  in  the  terminal 
district. 

While  at  times  the  practice  of  sanding 
these  streets  has  been  carried  out  to  some 
extent  (assisted  occasionally  by  private  con- 
tributions from  commercial  houses),  little 
appears  to  have  been  done  as  yet  toward  a 
systematic  sanding  of  smooth  pavements 
throughout  the  loop  to  relieve  traffic  ob- 
struction. As  a  result  car  movement  con- 
tinues to  be  seriously  impeded  at  times  by 
vehicles  in  the  track,  which  condition  has 
not  yet  been  corrected  by  enforcement  of 
ordinances. 

Crowning 

This  use  of  car  tracks  results  to  some 
extent  from  the  excessive  crowning  of  the 
pavements.  In  some  cases  the  slope  from 
track  to  curb  is  so  great  that  in  winter 
time  loaded  vehicles  and  teams  have  been 
observed  to  slide  to  the  curb. 

To  relieve  this  condition  an  effort 
has  been  made  in  the  recent  repaving  of 
Van  Buren  Street  to  flatten  the  crown. 
Here  the  gutter  is  dropped  only  4  or  5  in.; 
on  other  streets  it  is  dropped  from  6  to  9 
in.,  resulting  in  an  average  grade  of  from 
3  to  8  per  cent.  On  Dearborn  Street  north 
of  Randolph  Street  a  drop  of  about  15  in. 
from  track  to  gutter  was  observed,  and  10 
in.  or  over  occurs  in  the  vicinity  of  The 
Fair  and  other  buildings. 

It  is  stated  by  city  authorities  that  flat 
paving  should  be  encouraged  as  far  as  pos- 
sible, but  that  it  is  more  expensive  for  the 
reason  that  it  requires  considerable  extra 
drainage. 

Surfacing 

In  the  case  of  granite-block  paving  the 
danger  of  skidding,  of  course,  is  much  less. 
But  unless  the  paving  has  been  laid  in  an 
unusually  substantial  manner,  continuous 
use  by  heavy  teaming  will  result  in  such 
poor  surfacing  as  to  encourage  the  use  of 
the  car  tracks  even  on  as  wide  a  street 
as  South  State  Street.  Teaming  interests 
appear  to  prefer  granite  block  first  and 
brick  second,  and  are  usually  opposed  to  all 
forms  of  smooth  pavement.  However,  the 
preponderance  of  passenger  automobile 
traffic  offers  concrete  evidence  v^f  the  de- 
sirability of  a  different  class  of  pavement 
within  the  retail  district  than  that  best 
adapted  for  trucking  purposes. 


Brick  Chimney  Strengthened 
by  Reinforced  Concrete 

Shell  Built  Around  Dangerously  Cracked  Fac- 
tory Smokestack  Without  Interrupting 
Operation  of  Furnaces 

By  ERNEST  McCULLOUGH 
Consulting  Engineer,  Chicago 

REPAIRS  to  a  dangerously  cracked  brick 
factory  chimney  150  ft.  high  success- 
fully transformed  it,  to  all  external  appear- 
ances, into  a  concrete  chimney.  A  rein- 
forced-concrete  shell  was  built  around  the 
old  brickwork,  using  the  latter  as  interior 
forms  and  galvanized  steel  as  exterior 
forms,  without  interrupting  the  operation 
of  the  plant.     The  total  cost  of  the  work 


Stack  Before 
Concreting 


LARGE    CRACKS    ENDANGER    BRICK    CHIMNEY 


DETAILS    BEFORE   AND    AFTER    CONCRETING 

was  about  one-half  the  original  cost  of  the 
brick  chimney. 

About  14  years  ago  a  vertically  perforated 
brick  chimney  was  built  in  Prospect  Hill, 
Mo.,  for  the  St.  Louis  Portland  Cement 
Works,  owned  by  the  Union  Sand  &  Ma- 
terial Co.,  of  St.  Louis.  Three  years  after 
it  was  erected  cracks  appeared  without  any 
apparent  reason,  which  gradually  increased 
in  size  until  last  year  they  excited  alarm. 
Their  appearance  at  that  time  is  shown  in 
one  of  the  photographs.  The  insurance 
company  threatened  to  cancel  policies  on 
every  structure  near  the  chimney  unless  it 
was  repaired. 

Plans  were  prepared  in  the  office  of  the 


CONCRETE  APPLIED  WHILE  CHIMNEY  IS  USED 

company  and  the  employees  at  the  plant  did 
all  of  the  work.  A  concrete  casing  10  in. 
thick  was  placed  around  the  base  for  a 
height  of  37  ft.  The  brick  was  used  as  an 
inside  form  and  the  outer  forms  were  of 
wood.  Above  the  square  base  a  circular 
metal  form  of  No.  8  galvanized  steel  was 
used.  It  had  a  height  of  42  in.,  tapered, 
and  this  height  was  poured  each  day  the 
weather  permitted.  All  work  was  done  while 
the  chimney  was  in  use  during  the  past 
winter,  starting  in  November,  1915.  On  the 
tapered  shaft  the  concrete  is  8  in.  thick  at 
the  bottom  and  6  in.  thick  at  the  top. 

The  reinforcement  is  indicated  on  the 
accompanying  drawing,  showing  details  of 
the  chimney  before  and  after  concreting. 
The  horizontal  bands  consist  of  V2-in.  bars 
spaced  24  in.  apart. 

Timber  scaffolding  of  the  type  shown  in 
one  of  the  photographs  was  used,  the  con- 
crete being  a  1:2:3  mix.  The  total  cost  of 
all  the  concrete  work  was  $2,465,  the  orig- 
inal cost  of  the  brick  chimney  from  the 
ground  line  to  the  top  being  $4,800. 

D.  N.  Armstrong  is  general  manager  and 
George  Ross  is  superintendent  at  the  plant. 
Many  chimneys  have  been  repaired  with 
iron  bands,  but  this  is  probably  the  first 
for  which  reinforced  concrete  has  been 
used.  A  great  many  chimneys  now  causing 
owners  and  insurance  companies  consider- 
able anxiety  might  be  similarly  treated. 


Pig-Iron  Production  in  1915  29  Per  Cent 
Greater  Than  in  1914 

The  production  of  pig  iron,  including 
ferroalloys,  was  29,916,213  gross  tons  in 
1915,  compared  with  23,332,244  gross  tons 
in  1914,  an  increase  of  28  per  cent,  accord- 
ing to  figures  published  by  the  American 
Iron  and  Steel  Institute.  The  pig  iron,  ex- 
clusive of  ferroalloys,  sold  or  used  in  1915, 
according  to  reports  of  producers  to  the 
United  States  Geological  Survey,  was  30,- 
384,486  gross  tons,  valued  at  $401,409,604, 
a  gain  of  36  per  cent  in  quantity  and  34  per 
cent  in  value.  The  average  price  per  ton  at 
furnaces  in  1915  was  $13.21,  compared  with 
$13.42  in  1914.  At  the  close  of  the  year, 
however,  prices  had  advanced  35  to  40  per 
cent. 
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DYNAMITE  BOXES  ARE  BURIED  IN  DAM  FOR  SUBSEQUENT  DEMOLITION 
Cables  over  ends  of  logs  hold   sheeting  and   canvas  over  face  makes  berm  watertight. 

Canalization  of  Half-Million  Acre  Drainage 
District  Discloses  Canal- Width  Limits 

Dredging  Method  for  Excavating  Canals  of  123-Foot  Base  Involves 
Two  Pilot  Cuts  and  Rehandling  of  900  Yards  Per  100-Foot  Station 


TO  PROVIDE  drainage  for  the  portion 
of  the  Little  River  Drainage  District  of 
Missouri  lying  south  of  its  headwater  di- 
version works  (see  the  Engineering  Record 
of  July  14,  1914,  page  67;  Aug.  22,  1914, 
page  204 ;  Dec.  5,  1914,  page  612 ;  May  27, 
1916,  page  701,  and  June  24,  1916,  page 
826)  involves  the  construction  of  624  miles 
of  drainage  ditches,  varying  in  width  from 
4  ft.  to  123  ft.  at  the  base  and  from  8  ft. 
to  11  ft.  in  depth,  and  necessitates  the  ex- 
cavation of  33,400,000  cu.  yd.  of  earth. 
This  article  describes  the  construction 
methods  employed  in  clearing  and  digging 
the  canal,  defines  the  economic  limits  of 
floating  equipment  and  gives  experience 
with  pilot  cuts. 

Constant  Supervision  Unnecessary 

In  the  construction  of  these  drainage 
canals  the  constant  supervision  required  on 
the  headwater  diversion  works  is  unneces- 
sary and  semi-monthly  inspections  are 
made.  At  these  times  the  canals  are  cross- 
sectioned  at  intervals  of  100  ft.,  covering 
the  reaches  excavated  subsequent  to  the 
previous  inspection.  Such  clearing  as  has 
been  completed  in  the  same  period  is  also 
inspected,  and  should  any  defects  be  found 
in  either  the  excavation  or  clearing,  the 
contractor  is  directed  by  a  written  order  to 
correct  them. 

In  the  main  the  requirements  insisted 
upon  are  that  the  canals  shall  be  excavated 
to  grade,  have  side  slopes  1 : 1,  berms  full 


width,  bank-line  stumps  be  removed  and 
that  berms  and  ditch  faces  of  spoil  banks 
be  kept  free  from  logs,  timber  debris,  etc. 
The  material  excavated  from  the  drainage 
ditches  is  spoiled  both  ways,  except  where 
conditions  are  met  which  require  other  dis- 
position, and  where  openings  of  at  least 
20  ft.  in  width  are  required  in  the  spoil 
banks,  such  as  at  all  natural  watercourses, 
well  defined  depressions  and  at  500-ft.  in- 
tervals alternately  where  there  are  no 
watercourses  nor  depressions.  Where 
natural  watercourses  are  intersected  the 
downstream  side  is  dammed  by  spoiling  the 
excavated  material  into  the  course. 

The  main  canal  extends  the  entire  length 
of  the  district  and  is  98  miles  long.  For 
the  last  30  miles  of  its  length  it  has  a  base 
width  of  123  ft.,  which  is  practically  the 
limit  for  economic  construction  with  float- 
ing dredge  equipment  now  built. 

The  method  of  clearing  for  the  drainage 
canal  is  somewhat  different  from  that  on 
the  main  diversion  works.  All  the  timber 
on  the  areas  occupied  by  the  canal,  berms 
and  spoil  banks  is  removed,  making  the 
cleared  width  suflScient  so  that  any  brush 
or  timber  debris  shall  be  entirely  covered 
by  the  spoil  banks.  On  the  remainder  of 
the  right-of-way  the  trees  are  felled  parallel 
to  the  ditch  line.  An  effort  is  made  to  clear 
the  right-of-way  for  a  whole  year's  work 
during  the  dry  season.  Where  conditions 
prevail  which  make  it  impossible  for  logs 
to  be  snaked  from  the  cleared  area  by  the 


use  of  cattle  or  oxen  they  are  cut  into  12-ft. 
lengths  and  handled  by  the  dredge.  On  the 
large  canals  skidders  are  in  use. 

In  addition  to  numerous  other  points, 
work  is  in  progress  on  the  largest  canal  at 
three  points  where  the  base  width  is  123 
ft.  A  typical  plant  near  Tallapoosa  was 
visited.  It  consists  of  one  Marion  steam 
dipper  dredge  having  a  50-ft.  boom  and  a 
2y2-yd.  dipper  for  doing  pilot  cut  work  on 
both  sides  of  the  immense  channel.  The 
excavated  material  from  each  cut  is  placed 
on  one  side  beyond  the  berm  lines,  forming 
a  comparatively  small  bank,  which  excludes 
the  drainage  from  the  lowlands.  The  chan- 
nel carries  off  the  excess  water  from  the 
main  area  to  be  excavated.  A  Marion 
steam  dipper  dredge  with  a  90-ft.  boom  and 
4'2-yd.  dipper  is  used  to  make  the  main 
excavation.  It  digs  the  first  cut  of  about 
40  ft.  in  width,  working  from  the  center  of 
the  prism  toward  the  berm.  The  second  cut 
is  similarly  made  on  the  opposite  side  of 
the  channel.  These  separate  cuts  are  made 
about  1  mile  long,  so  that  sufficient  time  is 
given  for  drainage  and  so  that  the  spoil 
banks  may  become  stable.  The  width  of 
the  channel  is  such  that  in  the  operations 
on  this  contract  the  material  is  not  first 
placed  back  far  enough  to  give  the  required 
berm. 

Further  cuts  are  then  made,  one  each 
side,  to  trim  the  remainder  of  the  prism  to 
the  1 : 1  slope  and  then  to  remove  the  ma- 
terial from  the  berms,  it  being  necessary 
to  rehandle  about  900  cu.  yd.  per  station, 
which  could  not  be  deposited  beyond  the 
limit  of  the  boom.  This  operation  of  dig- 
ging back  the  roll  from  the  15-ft.  berm  and 
the  embankment  is  undertaken  after  the 
final  trimming  of  the  canal  slope  has  been 
made. 

Merits  of  Pilot  Cuts 

Both  advantages  and  disadvantages  of 
making  pilot  cuts  on  such  large  canals  have 
been  found  by  the  engineers.  The  princi- 
pal advantage  is  in  increasing  the  efficient 
length  of  the  boom,  since  the  pilot  cut  ma- 
terial spoiled  acts  as  a  banquette,  forcing 
soft  material  from  the  subsequent  cut  away 
from  the  prism.  As  to  the  disadvantages, 
it  is  found  that  where  stumps  must  be  re- 
moved by  excavation  it  is  impossible  to  dis- 
pose of  all  of  them  unless  they  are  chained 
over  the  bank,  thus  reducing  the  efficiency 
of  the  large  dredge.  It  is  also  impossible 
to  keep  the  main  excavation  entirely  away 
from  the  pilot  cut.  The  roll  from  the  dipper 
will  enter  the  cut,  necessitating  removal. 
When  this  is  done  the  roll  over  the  berm 
is  excessive  and  a  clean  berm,  typical  of 
smaller  canals,  is  made  more  difficult  to 
secure. 

The  cost  of  labor  and  fuel  to  operate  the 
larger  dredge  is  about  $2,800_  per  month, 
and  the  average  excavation  is  about  80,000 
yd.    Work  proceeds  for  20  hours  night  and 


FINISHED    SLOPES    AND    BANKS    PRESENT    REGULAR    LINES 


PILOT   CUTS   MAKE   SITE   READY   FOR   LARGE    MACHINE 
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DREDGE    TRIMMING    SLOPES    ON    THIRD   AND    FOURTH    CUTS 


LOOKING    OVEK    BULLWHEEL   TO    TRUSSED    WOOD    BEAM 


day  with  crews  consisting  of  1  runner,  1 
man  in  the  crow's  nest,  1  fireman,  1  deck- 
hand, and  during  the  day  2  extra  laborers, 
a  foreman  and  launchman. 

Light  is  furnished  by  electricity  from  a 
Fairbanks  SVo-kw.  generator  and  8-hp.  en- 
gine. Fans  to  keep  the  mosquitoes  from  the 
operator  add  to  efficiency.  A  week's  run  is 
120  hours,  and  the  week  previous  to  our 
visit  the  dredge  was  down  for  5  hours  only 
to  clean  out  one  of  the  two  110-hp.  boilers. 

The  launchman  brings  in  the  coal  barges 
and  supplies,  which  are  loaded  from  a  rail- 
road siding  at  Tallapoosa  built  to  the  site 
where  the  plant  was  erected.  This  was  V2 
mile  from  canal  44  and  2V'2  miles  from 
main  canal  1.  The  coal  barge  holds  40 
tons  and  required  the  excavation  of  the 
entering  channels  to  a  depth  of  13  ft. 
for  a  20-ft.  width.  For  the  dredge  a  6-ft. 
depth  was  cut  for  a  width  of  40  ft.  The 
crew  is  housed  and  f«d  in  a  quarter  boat 
having  an  office,  dining  room  and  kitchen 
on  the  first  floor  and  sleeping  rooms  above. 

This  equipment,  belonging  to  Kochtitzky 
&  Warner,  who  have  3,000,000  yd.  in  con- 
tract 19,  is  typical.  R.  H.  &  G.  A.  McWil- 
liams  and  the  Canal  Construction  Company 
have  10,000,000  cu.  yd.  in  contracts  20,  25 
and  26,  the  T.  Foohey  Dredging  Company 
has  in  contract  3  1,600,000  cu.  yd.  and  the 
Hoosier  Land  &  Investment  Company  has 
contracts  11  and  17,  with  6,100,000  cu.  yd. 
R.  H.  &  G.  A.  McWilliams  have  three  SV2- 
yd.  Marion  and  one  1-yd.  Fairbanks 
dredges.  The  Canal  Construction  Com- 
pany has  one  3,  one  S^o  and  one  4y2-yd. 
specially  built  dredges. 

The  work  is  being  executed  under  the 
direction  of  the  Board  of  Supervisors,  for 
which  William  A.  O'Brien  is  chief  engineer 
and  Isham  Randolph  consulting  engineer. 


Utah  Road  Engineers  Adopt 
Short-Span  Standard 

Data    Available    Determine    Type    to   Use    for 

Certain   Spans — Broad   Washes   Crossed 

with  Stone  Fords 

ON  ACCOUNT  of  the  rough  topogra- 
phy of  Utah,  the  streams  and  washes 
are  narrow,  usually  less  than  100  ft.  As 
there  are  a  very  great  number  of  these 
wa.shes,  the  engineers  of  the  State  Road 
Commission  have  drawn  standards  to  meet 
all  spans  up  to  100  ft.  Moreover,  as  most 
of  the  spans  that  are  to  be  required  fall 
considerably  below  100  ft.,  they  are  all 
trusses  of  the  pony  type.    In  standardizing 


DIGGING   THE   BANKS   FROM    THE   BERMS 

About    900    yd.    per   station    on    the    largest    canals 

must    be    rehandled. 

the  details  of  the  various  types,  improve- 
ments have  been  incorporated  to  increase 
the  strength  and  lighten  the  weights  of  the 
bridges,  thereby  rendering  the  designs  more 
economical.  The  following  notes  on  the  sub- 
ject are  taken  from  the  latest  biennial  re- 
port of  E.  R.  Morgan,  state  road  engineer. 

The  standard  steel-truss  bridge  is  de- 
signed with  Warren  trusses  having  mid- 
panel  hangers.  The  trusses  are  braced  lat- 
erally at  the  hanger  points  and  the  floor- 
beams  are  set  on  top  of  the  lower  chord. 
The  floor  consists  of  a  reinforced-concrete 
slab  having  a  crown  of  1  in.,  and  is  laid 
flat  on  the  tops  of  I-beam  stringers.  The 
slab  has  an  average  thickness  of  7  in. 

The  standard  wood-truss  bridge  is  de- 
signed with  Howe  trusses,  having  round 
steel  rods  as  vertical  members,  and  having 
cast-iron  washers  and  bearing  shoes.  A 
steel  plate  is  laid  on  top  of  the  lower  chord 
timbers  to  take  up  the  entire  lower-chord 
stress.     As  in  the  steel-bridge  design,  the 


floorbeams  are  laid  on  top  of  the  lower- 
chord  plates,  which  position  tends  to  throw 
the  floor  level  more  nearly  toward  the  cen- 
ter of  the  truss,  providing  excellent  oppor- 
tunity for  bracing  the  trusses.  The  trusses 
are  braced  laterally  at  panel  points  by  means 
of  angle  irons  extending  from  the  upper 
chord  down  to  the  extremities  of  the  floor- 
beams  produced.  These  new  features  consti- 
tute the  principal  elements  of  the  design.  A 
bridge  superstructure  constructed  in  ac- 
cordance with  this  design  costs  a  little  more 
than  half  as  much  as  a  corresponding  steel- 
truss  or  concrete-girder  superstructure,  and 
is  capable  of  carrying  just  as  great  a  load. 

One  difference  in  favor  of  steel  or  concrete 
structures  lies  in  the  fact  that  their  floors 
are  of  concrete,  which  material  is  prefer- 
able to  the  timber  flooring  of  the  wooden 
structures,  and  probably  the  chief  point  of 
superiority  of  the  steel  or  concrete  bridge 
is  its  permanence.  The  concrete  bridge, 
well  designed  and  well  constructed,  should 
last  forever;  and  the  steel  bridge  will  also 
last  indefinitely,  provided  it  is  carefully  pro- 
tected from  the  rusting  action  of  the  at- 
mosphere. The  wood  bridge,  however,  re- 
quires less  attention  than  does  a  steel 
bridge  to  prolong  its  life  in  certain  locali- 
ties, such  as  in  alkali  regions. 

The  concrete-slab-and-girder  bridges 
were  also  standardized.  From  the  data 
sheets  made  for  the  various  types  of  bridges 
the  curves  giving  the  total  cost  of  the  su- 
perstructure were  all  platted  together  on 
one  sheet,  which  shows  by  their  compara- 
tive cost  which  type  of  bridge  should  be 
constructed  for  a  given  span.  The  curves 
show  that  for  ordinary  conditions  of  cost 
and  labor,  cost  of  materials,  and  proximity 
to  shipping  points,  the  following  types  of 
bridges  are  preferable  for  the  spans  men- 
tioned: Concrete-slab  superstructure,  5  to 
20-ft.  spans;  concrete-girder  superstruc- 
ture, 25  to  40-ft.  spans,  and  steel-truss  su- 
perstructure, 45-ft.  spans  and  greater. 
These  types  are  for  permanent  structures 
having  concrete  floors.  The  wood-truss 
bridge,  from  20  to  80  ft.  in  span,  is  cheaper 
than  either  of  the  types  mentioned,  but  does 
not  possess  a  permanent  floor. 


Trenton  Makes  Alum 

Trenton,  N.  J.,  has  installed  a  plant  to 
manufacture  alum  for  purifying  the  city's 
water.  This  scheme  is  said  to  save  the 
municipality  about  $12,000  a  year.  The 
plant  turns  out  6  tons  a  week,  which  is 
about  equal  to  the  yearly  consumption  of 
300  tons. 
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Special  Mechanical    Devices 
Needed  at  Small  Wharves 

Pier  at  Santa  Cruz,  California,  Has  Davits  for 

Raising  3-Ton  Fishing  Boats  Quickly — 

Operated  by  Water  Motor 

BY  J.  W.  SWAREN 
Hayward,  California 

ENGINEERING  problems  of  the  smaller 
wharves  along  the  Pacific  Coast,  in  the 
matter  of  handling  cargo  and  equipment, 
are  far  more  complex  than  in  the  larger 
wharves.  A  small  wharf  will  be  in  use  only 
at  intermittent  intervals,  and  a  supply  of 
labor  for  handling  the  commerce  expedi- 
tiously is  difficult  to  maintain.  Features  of 
the  mechanical  equipment  installed  on  a  new 
wharf  at  Santa  Cruz,  Cal.,  a  great  fishing 
center,  as  well  as  pleasure  resort,  include 
davits  for  raising  5-ton  fishing  boats 
quickly  and  a  water  motor  for  driving  the 
capstan. 

The  wharf  is  built  with  the  decking  20  ft. 
above  mean  sea  level,  a  rather  unusual 
height,  to  minimize  the  slap  of  the  waves 
against  the  bottom.  The  fishing  boats  are 
hauled  up  on  the  wharf.  Many  of  these 
boats  are  of  4  or  5  tons  displacement,  with 
an  additional  weight  of  cargo  often  reach- 
ing 2  tons.  It  is  essential  that  these  boats 
be  raised  to  a  place  of  safety  on  the  wharf 
in  the  shortest  time  possible,  as  the  fisher- 
men stay  on  the  fishing  banks  till  the  last 
moment  and  then  come  into  the  port  racing 
with  the  approaching  storm. 

Swinging  Davits  to  Raise  Fishing  Boats 

A  series  of  heavy  swinging  davits  has 
been  installed  for  this  work.  The  king  post 
of  the  davit  is  a  10  x  12-in.  Oregon-pine 
timber,  12  ft.  long,  capped  at  either  end 
with  a  cast-iron  base  carrying  a  2V2-in. 
gudgeon  cast  integral.  The  lower  gudgeon 
rotates  in  a  cast-iron  plate  fastened  to  the 
floor  of  the  wharf,  while  the  upper  gudgeon 
rotates  in  a  similar  plate  attached  to  a  filler 
block  set  in  an  inverted  trough  formed  of 
2  X  12-in.  planking  bolted  together.  One- 
inch  strain  rods  connected  by  eyebolts  to 


the  filler  block  and  deck  floor  take  the  prin- 
cipal lifting  strain.  The  main  arm  of  the 
davit  is  an  8  X  10-in.  Oregon-pine  timber, 
10  ft.  long,  and  is  supported  by  a  knee  joint 
with  upper  diagonal  members  of  10  x  12-in. 
spruce. 

For  the  upper  boats  the  spacing  between 
the  davits  is  35  ft.,  while  for  the  smaller 
boats  the  spacing  is  respectively  25  and 
30  ft. 

Water  Motor  for  Capstans 

A  power-driven  capstan  winds  the  hoist- 
ing ropes.  The  capstan  head  is  driven  at 
17  r.p.m.  through  a  train  of  gears  actuated 
by  a  Pelton-Doble  18-in.  water  motor  of 
special  design  and  having  a  rating  of  8  hp. 

The  question  of  suitable  driving  power 
for  this  equipment  was  carefully  analyzed, 
the  merits  of  gasoline,  steam,  electric  and 
water  power  being  considered.  In  view  of 
the  exposed  position  of  the  wharf  it  was 
felt  that  the  electric  motor  would  be  un- 


capstan  for  operating  hoist  is  driven  by 
water  motor 


SWINGING   DAVITS   ARE   OF   TIMBEiR 

satisfactory,  owing  to  the  corrosion  of  con- 
nections, while  steam  and  gasoline  were 
deemed  inadvisable,  requiring  skilled  at- 
tendants at  all  times.  Santa  Cruz  has  a 
gravity  water  supply  under  a  pressure  of 
90  lb.  per  square  inch. 

Under  actual  operating  conditions  a  boat 
rated  at  5  tons,  with  a  cargo  of  2  tons,  has 
been  hoisted  to  the  deck  of  the  pier  with  a 
four-strand  tackle  in  2  min.  40  sec.  The 
cost  for  water  required  was  8  cents. 

Stairways  at  two  points  on  the  wharf 
provide  a  safe  entrance  to  the  fishing  and 
pleasure  craft.  These  stairways  are  hinged 
at  the  upper  end,  while  the  lower  end  is  sup- 
ported in  a  stirrup,  which  in  turn  is  con- 
nected to  a  hoisting  mechanism  so  that  the 
stairway  can  be  raised  and  lowered  to  ac- 
commodate tide  conditions. 

The  hoisting  cylinder,  which  is  set  in  the 
tower,  was  salvaged  from  the  hydraulic 
presses  of  a  powder  mill  that  formerly 
operated  near  Santa  Cruz,  but  which  went 
the  way  of  all  powder  mills.  It  is  a  10-in. 
cylinder  with  a  6-ft.  stroke,  having  a  draw- 
bar pull  of  4000  lb.  Safety  connections  are 
provided  on  the  water-supply  pipe  to  pre- 
vent over-running  at  either  end. 

Warehouse  Equipment 

A  warehouse  at  the  extreme  end  of  the 
pier  is  served  by  a  broad-gage  track  run- 
ning the  entire  length  of  the  wharf. 

As  virtually  all  vessels  of  the  present  day 
are  fitted  with  hoisting  apparatus  of  some 


\^^^s 

^ 

Paiffl 

1 

raising    a    3-TON    BOAT    TO    THE    WHARF 

type,  it  was  not  thought  necessary  to  in- 
stall derrick  equipment,  but  it  was  deemed 
advisable  to  provide  for  the  convenient  load- 
ing of  trucks.  A  hydraulic  elevator  has 
been  installed  in  the  center  of  the  ware- 
house for  this  purpose.  It  has  a  6  x  6-ft. 
platform. 

This  elevator  is  operated  by  a  hydraulic 
cylinder  similar  to  that  used  in  the  stair- 
way hoist.  It  has  a  capacity  of  2  tons,  and 
has  proved  a  great  labor  saver.  By  the 
use  of  the  elevator,  a  teamster  can  load 
nearly  all  merchandise  without  assistance. 

The  installation  of  the  first  power-driven 
capstan  has  been  so  successful  that  two  ad- 
ditional ones  are  now  being  installed,  and  it 
is  probable  that  at  a  near  future  date  still 
another  elevator  of  a  construction  similar 
to  the  one  now  in  use  will  be  required. 

Water  Supplied  by  6-Inch  Main 

The  water  supply  is  brought  upon  the 
wharf  through  a  6-in.  wrought-iron  main. 
For  the  greater  part  of  the  way  this  is  laid 
on  the  deck  of  the  wharf,  but  at  the  outer 
end,  where  it  would  interfere  with  the  fish- 
ing operations,  it  is  carried  underneath  the 
deck  on  a  creosoted-wood  cradle. 

The  pipe  was  covered  with  burlap  and 
then  dipped  in  pitch  for  protection  against 
the  salt  spray.  The  burlap  was  put  on  in 
strips,  lapped  one-half,  thus  providing  two 
thicknesses  of  burlap.  The  wrapping  was 
done  at  the  factory,  leaving  only  the  sleeve 
couplings  to  be  burlapped  when  the  pipe 
was  laid. 

Near  the  middle  of  the  wharf  a  3-stage 
centrifugal  pump,  direct-connected  to  a  75- 
hp.  220-volt  electric  motor,  has  been  in- 
stalled. This  equipment  is  for  fire  protec- 
tion, but  it  discharges  direct  into  the  main 
water  line  and  can  be  used  in  an  emergency 
to  operate  the  capstans  and  elevators.  Its 
supply  is  taken  from  the  bay 

These  mechanical  devices  were  designed 
and  have  been  constructed  and  installed 
under  the  direction  of  R.  S.  Tait,  superin- 
tendent of  the  municipal  waterworks  de- 
partment. 


$16,213,387  for  Roads  from  Motor  Fees 

Registration  and  license  fees  for  2,445,- 
664  motor  vehicles  in  use  during  1915  in 
the  United  States  amounted  to  $18,245,719. 
Of  that  amount  $16,213,387  was  spent  on 
county  and  state  roads.  There  were  784,- 
325  more  motor  vehicles  used  in  1915  than 
in  the  preceding  year.  In  1906,  48,000  mo- 
tors were  registered.  Because  of  different 
state  methods  of  registering  these  figures, 
given  by  the  good-roads  office,  do  not  neces- 
sarily represent  the  total  number  of  cars. 


August  5,  1916 


ENGINEERING     RECORD 


177 


LOADING    GRAVEL    AT    A    LOCAL    PIT 


Four  Construction  and  Thirteen  Maintenance 
Gangs  Care  for  McLennan  County's  Roads 

Each  Unit  Allotted  a  Given  Mileage — Highways  of  Recently  Constructed 
$1,075,000    System,  and    Dirt   Roads  as  Well,  Carefully   Attended  To 

BY  WILLIAM  C.  DAVIDSON 
Assistant  Engineer,  McLennan  County,  Texas 


MCLENNAN  COUNTY,  TEXAS,  har 
175  miles  of  hard-surfaced  roads,  re- 
cently completed.  It  also  ha?,  its  proportion 
of  dirt  roads.  To  care  for  them  it  main- 
tains a  patrol  system  consisting  of  thirteen 
small  maintenance  gangs  located  at  conveni- 
ent points  and  four  convict  construction 
gangs. 

The  system  has  a  total  length  of  175  miles 
of  hard-surfaced  roads,  consisting  of  5  miles 
of  concrete  road,  60  miles  of  oiled  mac- 
adam and  110  miles  of  gravel.  There  are 
about  400  bridges  and  culverts,  constructed 
of  reinforced  concrete,  structural  steel  and 
corrugated  and  vitufied  pipe. 

Thirteen  two-team  outfits  and  four  eight- 
team  outfits  comprise  the  maintenance 
force.  These  are  distributed  over  the  coun- 
ty under  the  direct  supervision  of  the  Com- 
missioners' Court.  The  two-team  outfits  are 
located  at  Waco  and  one  each  at  West,  Le- 
roy,  Axtell,  Mart,  Riesel,  Rosenthal,  Lorena, 
Moody,  McGregor,  Crawford  and  China 
Springs. 

One  of  the  gangs  at  Waco  is  a  special 


crew  used  in  the  repair  of  macadam  roads, 
»4oing  such  work  as  the  other  gangs  are  not 
qualified  to  do.  The  organization  is  prac- 
tically the  same  for  all  gangs. 

The  convict  construction  gangs  are  lo- 
cated in  the  four  Commissioners'  Precincts. 
The  work  of  each  gang  is  confined  to  the 
locality  in  which  it  is  stationed.  In  an 
emergency,  however,  two  or  more  gangs 
may  be  combined. 

Convict  Camps 

Each  convict  camp  is  in  charge  of  a  fore- 
man. Under  him  there  are  three  guards 
and  a  cook,  all  of  whom  are  on  a  monthly 
salary  paid  by  the  county.  These  men,  to- 
gether with  the  convicts  necessary  to  carry 
on  the  work,  constitute  the  camp. 

The  convicts  employed  in  the  camps  are 
what  is  known  as  "county  convicts,"  and 
serve,  on  the  average,  terms  of  about  30 
days.  They  are  made  up  mostly  of  Mexi- 
cans and  negroes,  who  are  worked  together 
in  the  same  camp.  All  the  white  convicts 
are  likewise  worked  together.      Owing  to 


the  fact  that  the  time  of  the  convicts  is  so 
short,  it  is  difficult  to  build  up  an  efficient 
organization  in  the  matter  of  "trusties" 
and  laborers  particularly  adapted  to  certain 
kinds  of  work.  The  convicts  are  allowed  $1 
per  day,  which  applies  on  their  fines. 

Each  camp  is  furnished  with  an  eight- 
team  outfit  and  all  necessary  road  machin- 
ery, such  as  plows,  road  grader,  drag 
scrapers,  fresnoes  and  such  small  tools  as 
picks,  axes,  shovels,  etc.  Tools  necessary 
for  the  construction  of  concrete,  steel  and 
wooden  bridges  are  also  furnished.  The 
tent  equipment  of  each  camp  consists  of  a 
cook  tent,  a  sleeping  tent  for  the  convicts, 
a  stable  tent  for  the  mules  and  one  or  more 
tents  for  the  accommodation  of  the  fore- 
man, guards  and  cook. 

The  convict  outfits  are  used  chiefly  on 
construction  work,  and  are  moved  from 
place  to  place  over  the  precinct  as  the 
county  engineer  directs.     Insofar  as  possi- 


MAIN   TRUNK  HIGHWAYS — BLACK   DOTS  INDICATE  LOCATION  OF  MAINTENANCE  OUTFITS 


MAINTENANCE    GANG     MOWING    WEEDS 

ble  the  work  performed  by  .these  gangs  is  of 
a  permanent  nature — the  building  of  con- 
crete culverts,  structural-steel  bridges,  short 
stretches  of  concrete  and  gravel  road.  In 
addition  they  grade  old  roads  that  were 
poorly  located  in  the  first  place,  straighten 
stream  channels  and  perform  other  duties 
incident  to  a  general  campaign  of  road 
building. 

All  such  improvements  are  under  the 
direction  of  the  county  engineer  or  his  as- 
sistant, who  makes  frequent  inspection  trips 
to  the  camps  and  over  the  work.  Instruc- 
tions are  given  to  the  foremen  as  to  future 
work,  and  where  necessary  grades  and 
stakes  are  furnished. 

At  the  end  of  each  week  the  foremen  of 
the  convict  camps  are  required  to  submit  to 
the  county  engineer  a  report  made  out  on 
blanks  provided  for  the  purpose.  This  re- 
port shows  the  character  of  work  done  each 
day,  the  actual  time  worked,  the  location  of 
such  work  and  the  number  of  teams  and 
men  in  each  camp.  By  referring  to  the  re- 
ports, the  superintendent  is  able  to  keep 
in  touch  with  every  phase  of  the  field  work 
and  to  plan  ahead. 

Every  month  the  foremen  must  furnish 
the  county  engineer  with  an  inventory  of 
all  equipment,  material  and  feed  on  hand. 
Such  a  report  acts  as  a  check  on  wastage 
of  material  and  breakage  of  equipment. 
Every  few  months  data  are  compiled  from 
the  weekly  and  monthly  reports  showing 
the  unit  cost  of  feeding  teams  and  men. 

The  duties  of  the  thirteen  small  main- 
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tenance  gangs  are  strictly  of  a  repair  and 
maintenance  nature.  Each  outfit  has  a  cer- 
tain territory  to  cover,  keeping  in  repair 
all  bridges  and  culverts,  cutting  weeds  from 
the  right-of-way  at  least  twice  during  the 
year,  watching  the  road  as  to  its  drainage, 
hauling  gravel  and  making  repairs.  Each 
of  the  outfits  consists  of  two  teams  and  two 
men. 

Work  Not  Restricted  to  New  Roads 

The  work  of  these  men  is  not  restricted 
to  the  175  miles  of  improved  roads,  but 
covers  the  repair  and  maintenance  of  earth 
roads  as  well.  The  foreman  is  held  respon- 
sible for  the  condition  of  the  roads  within 
his  district.  He  is  required  to  keep  a  tele- 
phone in  his  residence,  so  that  he  can  be 
at  all  times  in  touch  with  the  county  engi- 
neer, the  Commissioners'  Court  or  any  citi- 
zen who  may  discover  urgent  need  of  repair 
to  a  road  or  culvert.  Each  outfit  is  supplied 
with  all  necessary  road  machinery  and  tools. 
The  equipment  consists  of  a  small  road 
grader,  a  mower,  road  drag,  drag  scraper, 
fresno,  plow,  wagons  with  gravel  beds  and 
various  small  tools. 

Duties  of  Maintenance  Outfits 

The  duties  of  these  outfits  are  to  drag 
all  main  roads  after  each  rain,  regrade 
earth  roads  in  the  spring  and  fall  and  per- 
form such  other  duties  as  the  engineer  may 
direct.  At  the  end  of  each  week  the  fore- 
man of  each  gang  is  required  to  make  a 
report  to  the  county  engineer.  This  report 
shows  the  location  and  character  of  the 
work  done  every  day  during  the  week.  At 
the  end  of  each  month  the  foreman  must 
submit  to  the  county  engineer  an  inventory 
of  equipment. 

Generally  speaking,  instructions  are  is- 
sued daily  to  the  foremen  of  the  main- 
tenance gangs.  This  is  done  either  by  tele- 
phone or  in  person  by  the  county  engineer 
or  his  assistant. 

Most  of  the  outfits  are  placed  in  towns 
centrally  located  within  the  district.  Each 
outfit  is  provided  with  camp  equipment,  so 
that  in  cases  of  emergency  the  gang  may 
camp  at  the  site  until  the  work  is  completed. 

The  daily  cost  of  operating  one  of  these 
maintenance  outfits  is  as  follows : 


Foreman,  per  month $57.50 

Helper,  per  month 40.00 

Extra  help,  per  month 10.00 

Salaries,  per  month $107.50 

Salaries,  per  day $3.58 

Feed  for  4  mules,  at  30  cents  per  day 1.20 

Total  cost  per  day $4.78 


The  macadam  roads  are  maintained  by  a 
special  gang  which  is  made  up  of  men  ex- 
perienced in  such  construction.  Two  teams 
and  the  necessary  equipment  are  allotted 
the  outfit.  The  work  is  usually  done  by  two 
men,  but  the  number  may  be  increased  as 
the  importance  of  the  work  demands. 

The  gang  is  stationed  at  Waco,  where  all 
of  the  seven  macadam  roads  virtually  begin. 
From  this  point  they  extend  from  5  to  20 
miles  out.  The  duties  of  the  gang  are  to 
repair  all  defects  and  to  patch  the  road 
with  asphalt  when  such  repair  is  necessary. 
When  the  gang  is  not  thus  engaged  it  is 
hauling  shoulder  gravel  for  the  protection 
of  the  macadam,  mowing  weeds  and  doing 
other  work  incidental  to  road  maintenance. 

Instructions  are  given  to  the  foreman 
each  day  by  the  county  engineer.  Material 
for  the  repair  of  the  roads  is  stored  at 
convenient  places  throughout  the  district. 
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EACH  FOREMAN  MUST  FILL  OUT  AND  MAIL  THIS  REPORT    WEEKLY 


The  foreman  makes  weekly  and  monthly 
reports  to  the  county  engineer's  office. 
These  reports  are  similar  to  those  submitted 
by  other  maintenance  outfits. 


Supplies  for  the  different  gangs  are  pur- 
chased in  large  quantities.  The  county 
auditor  is  ex  officio  purchasing  agent. 
Orders   for  the   needs   of   each   gang   are 


INVENTORY  REPORT 

FOR  MONTH  OF                                                          191 

Outfit  Nn                    Wnrking;  in  Commissioners  Precinct  No 

No. 

ITEM 

No. 

ITEM 

No. 

ITEM 

4 

Tools   and    Implements 

Lumber. 

Feed. 

Teams 

Bu.  Corn 

Tents 

3  in.  X  T2  in.  X  20  ft. 

Sacks  Oats 

Tent 'Flics 

3  in.  X  12  in.  x  18  ft. 

Bales   Alfalfa 

Sets  Harness 

3  in.  X  12  in.  x  14  ft 

Bales  Johnson  Grass 

Road  Drae:5                * 

3  in.  X  12  In.  X  12  ft 

Fresnos 

2  in.  X  12  in.  x  18  ft. 

Road  Graders 

2  in.  X  12  in.  x  16  ft 

Miscellaneous. 

Plows 

2  in.  X  12  in.  x  14  ft. 

Spools  Barb  Wire 

Slips 

2  in.  X  12  in.  x  12  ft. 

Wagons 

3  in.  X  8  in.  x  16  ft. 

Lbs.    8d  Nails 

Adz* 

3  in.  X  8  in.  x  14  ft 

Lbs.  lOd  Nails 

Axes 

3  in.  X  8  in.  X  12  ft 

Lbs.  12d  Nails 

Hand  Axes 

2  in.  X  6  in.  x 

Lbs.  16d  Nails 

Bits 

2  in.  X  6  in.  x 

Lbs.  20d  Nails 

Braces 

2  in.  X  4  in.  x 

Lbs.  30d  Nails 

Crow  Bars 

2  in.  X  4  in.  x 

Lbs.  40d  Nails 

Drill  Bars 

4  in.  X  6  in.  x 

Lbs.  60d  Nails 

Claw  Hammers 

4  in.  X  6  in.  x 

I-bs.  Staples 

Sledge  Hammers 

4  in.  X  4  in.  x 

Nail  Pullers 

4  in.  X  4  in.  x 

in.  Bolts                in.  long 

Picks 

10  in.  X  10  in.  X 

in.  Bolts                in.  long 

Pairs  Pliers 

Cedar  Posts                 ft.  long 

Post  Hole  DigRcrs 

Cedar  Posts                ft.  long 

Hand  Saws 

Cedar  Posts                 ft.  long 

Cross  Cut. Saws 

Fence  Posts 

Short  Handle  Shovels 

I.^nK  Handle  Shovels 

Wire  Stretchers 

Spirit  Levels 

Squares 

Files 

Foreman- 

A  MONTHLY  INVENTORY  CHECKS  THE  COUNTY'S  MATERIALS   AND  EQUIPMENT 
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CONVICT  CREW  GRADING  ROAD,  M'LENNAN  COUNTY,  TEXAS 


sent  to  the  county  engineer  by  the  foreman, 
and  after  they  are  carefully  checked  in  his 
office  requisitions  are  drawn  for  them.  At 
the  end  of  each  month  all  bills,  with  the 
requisitions  attached,  are  submitted  to  the 
county  engineer  for  approval.  They  are 
then  sent  to  the  county  auditor  for  final 
check,  after  which  they  are  submitted 
to  the  Commissioners'  Court  for  indorse- 
ment. 

The  maintenance  system  was  established 
about  two  years  ago  by  Rolien  J.  Windrow, 
county  engineer  and  road  superintendent. 
During  the  two  years  that  it  has  been  in 
operation  it  has  proved  highly  successful. 
Associated  with  Mr.  Windrow  as  assistant 
engineer  is  Manton  Hannah,  formerly 
county  engineer  of  Lamar  County,  Texas. 
Mr.  Hannah  has  personal  supervision  of  the 
field  operations  of  the  maintenance  outfits. 


and 


Test  Webs  of  I-Beams 
Built-Up  Girders 

Experiments  by  H.  F.  Moore  and  W.  M.  Wil- 
son Check  Elastic  Theory — When  Exact 
Computations  Are  Necessary 

TESTS  of  six  12-in.  I-beams  and  two  24- 
in.  built-up  girders  are  reported  by  H. 
F.  Moore  and  W.  M.  Wilson  in  Bulletin  86 
of  the  Engineering  Experiment  Station, 
University  of  Illinois,  and  an  exhaustive 
analysis  and  theoretical  study  of  the  re- 
sults are  presented.  The  experiments  were 
made  for  the  purpose  of  studying  the 
strains  in  the  webs  of  I-beams  and  girders, 
hence  the  webs  were  planed  thin  to  insure 
that  web  failure  would  be  the  primary  fail- 
ure. Complete  sets  of  strain-gage  meas- 
urements were  made,  and  the  effect  of 
using  both  flats  and  angles  as  stiffeners 
at  points  of  concentrated  loading  were 
measured. 

The  results  and  conclusions  given  by  the 
authors  show  that  the  ordinary  elastic 
theory,  including  the  effect  of  lateral  strain 
(using  Poisson's  ratio),  agrees  closely  with 
the  measured  strains  at  the  various  parts 
of  the  webs,  where  not  affected  by  local  con- 
centrations. The  maximum  shearing  strain 
may  be  either  at  the  neutral  axis  or  at  the 
junction  of  flange  and  web.  These  are  gen- 
erally nearly  equal,  and  the  maximum  at 
the  neutral  axis  may  be  used  in  design.  The 
common  approximate  method  of  computing 
the  shearing  stress  in  the  web  by  dividing 
the  total  transverse  shear  by  the  web  area 
is  sufficiently  exact,  according  to  the  au- 
thors, except  when  such  value  is  more  than 
80  per  cent  of  the  allowable  shearing  stress 
in  the  material,  in  which  case  the  exact 
formula  should  be  used.    Ultimate  shearing 


stress  in  webs  should  be  taken  as  the  yield 
point  of  the  material  in  shear. 

In  some  cases  the  diagonal  tensile  and 
compressive  stresses  in  the  web  at  the 
junction  with  the  flange  greatly  exceeded 
the  direct  maximum  tensile  and  compressive 
stresses,  computed  ratios  of  about  1.5  being 
obtained.  This  was  partly  due  to  the  high 
ratio  of  shearing  stress  to  longitudinal 
stress  in  these  special  girders  with  thin 
webs.  The  value  of  diagonal  stresses  in 
cases  of  high  shear  should  be  computed,  and 
should  not  in  any  case  exceed  the  safe  work- 


ing stress  of  the  material  in  tension.  The 
following  formula  is  derived : 
Stf=  (1  —  r)  S/2  -f  (1  +  y)  y/S,'  +  (-S/2)' 
in  which  Sa  is  the  diagonal  unit  stress  cor- 
responding to  the  maximum  strain,  S  is  the 
direct  fiber  unit  stress,  S,  is  the  shearing 
unit  stress,  and  y  is  Poisson's  ratio. 

The  results,  according  to  the  authors, 
show  that  webs  without  stiffeners  are  capa- 
ble of  developing  the  lowest  of  the  following 
critical  values:  (1)  The  yield  point  of  the 
material  of  the  web  in  shear,  or  (2)  the 
compressive  strength  of  the  web  as  com- 
puted by  Euler's  column  formula  for  a  45- 
deg.  strip  as  a  fixed-ended  column  subjected 
to  a  compressive  stress  equal  to  the  trans- 
verse shearing  stress  at  the  neutral  axis, 
or  (3)  a  diagonal  strain  equal  to  the  strain 
at  the  yield  point  of  the  material  in  tension. 

Stiffeners  at  supports  and  under  concen- 
trated loads,  well  fitted  to  the  flange,  are 
very  necessary,  according  to  the  authors, 
and  the  local  compressive  stress  in  the  web 
when  no  stiffeners  are  used  may  be  com- 
puted with  fair  accuracy  by  Hudson's 
formula.  They  believe  the  tests  show  that 
the  ability  of  thin  webs  without  stiffeners 
to  resist  buckling  has  been  underestimated. 
The  measured  deflections  were  found  to 
agree  with  computed  deflections  based  on 
the  ordinary  elastic  theory,  when  the  de- 
flection due  to  shear  was  included. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  tviU  be  welcomed 


What  the  Engineer  May  Expect 
in  Latin  America 

Sir:  In  reply  to  your  questions  regard- 
ing opportunities  for  American  engineers 
in  Latin  America,  I  would  say  that  I  con- 
sider them  good;  but  I  desire  to  qualify 
the  statement.  Primarily,  as  American  in- 
terests increase  here,  more  American  engi- 
neers will  be  employed  and  the  rate  of 
pay  will,  or  certainly  should,  be  higher  than 
in  the  United  States.  When  the  engineers 
leave  their  own  country  they  will  find  con- 
ditions very  different  and  will  have  to  live 
largely  to  themselves  and  exercise  great 
self-control  in  order  to  save  any  money.  If 
they  seek  amusement  or  entertainment  it 
will  be  found  so  expensive  that  their  sav- 
ings may  very  likely  be  negligible.  After 
they  return  to  the  United  States  they  will 
find  that  practically  everybody  has  forgot- 
ten them,  that  the  mode  of  life  and  doing 
work  is  very  different,  and  that  the  fact 
that  they  have  occupied  positions  of  im- 
portance in  Latin  America  will  mean  very 
little  to  employers  in  the  United  States. 
In  other  words,  they  will  have  to  accept 
a  routine  subordinate  position  at  home 
after  having  been  in  a  responsible  position 
abroad,  and  probably  at  a  rate  of  pay  much 
less  than  they  received  abroad ;  all  of  which 
tends  to  make  them  dissatisfied. 

Their  only  real  future,  after  a  few  years' 
experience,  lies  in  being  able  to  save  enough 
money  to  get  into  business,  say  contracting, 
for  themselves,  or  to  enter  the  employ  of  a 
very  limited  number  of  firms  who  finance 
or  build  foreign  projects,  and  who  are  lo- 
cated principally  in  New  York  or  Boston, 
or  to  remain  permanently  in  Latin  America 
in  the  hope  of  securing  a  good  salaried  posi- 


tion there,  and  to  keep  the  position  until  a 
better  one  comes;  in  other  words,  to  cut 
themselves  off  entirely  from  home  and  to 
emigrate  to  the  newer  countries,  with  the 
lack  of  comforts  and  pleasures  to  which 
they  have  been  accustomed. 

There  is  comfort  and  pleasure  in  living 
in  some  parts  of  Latin  America,  but  the 
North  American  does  not  always  find  them, 
and  he  can  never  become  one  of  the  people 
in  the  sense  that  a  European  can  become 
one  of  us  after  a  few  years  in  our  country. 

There  is  always  the  possibility  that  the 
American  engineer  coming  here  can  secure 
control  of  valuable  properties  and  build 
them  up,  provided  he  has  relatives  and  close 
friends  at  home  who  will  not  forget  him  in 
a  year  and  will  help  him  to  finance  the 
projects;  but  few  engineers  are  fitted  for 
this  class  of  work — fitted  technically,  per- 
haps, but  not  temperamentally.  It  is  not 
the  class  of  work  to  which  they  have  been 
accustomed. 

As  regards  the  possibility  of  associating 
themselves  with  financial  interests  at  home 
after  a  long  and  valuable  experience  abroad, 
the  chance  is  limited,  because  it  is  human 
nature  to  seek  men  personally  known,  or  en- 
joying a  great  reputation,  to  make  reports. 
No  great  reputation  filters  into  Wall  Street 
and  Broadway  nor  into  Milk  or  Market 
Street  from  the  new  parts  of  Latin  Amer- 
ica, and  obviously  the  engineer  cannot  main- 
tain his  personal  acquaintances  and  connec- 
tions at  home  while  working  in  foreign 
countries.  The  result  is  that  men  are  oft- 
times  engaged  to  make  reports  who  have 
never  been  here,  and  employ  experienced 
men  as  subordinates.  Again  the  man  stay- 
ing away  from  home  for  a  long  time  sees 
little  of  his  fellows  and  may  be  behind  the 


180 


ENGINEERING     RECORD 


Vol.  74,  No.  6 


times,  but  generally  his  knowledge  of  fun- 
damental facts  and  conditions  is  sounder 
because  of  his  broader  experience,  both  as 
regards  responsibilities  and  familiarity 
with  diflferences  in  conditions,  people  and 
point  of  view. 

Out  of  many  who  go  abroad  some  may 
succeed  greatly,  but  the  vast  majority 
probably  will  not,  because  the  value  of  their 
experience  is  not  appreciated  at  home.  The 
fundamental  reason  for  the  latter  state- 
ment is  that  we  have  not  been  a  creditor 
nation  and  have  not  been  greatly  interested 
in  foreign  projects. 

It  would  seem  that  I  am  a  bit  pessimistic, 
but  I  see  great  opportunities  for  some  of 
our  engineers,  provided  they  are  in  touch 
with  investors,  or  provided  they  are  very 
competent  and  will  emigrate  permanently. 

V.  L.  Havens,. 
M.  Am.  Soc.  C.  E. ;  American  Commercial 
Attache,   U.   S.   Department   of   Com- 
merce. 
Santiago,  Chile. 


Licensing  Law  for  Engineers  and 
Architects  Needs  Revision 

Sm:  The  status  of  the  engineer  and  the 
architect,  as  established  by  legislation  in 
Illinois  and  in  some  other  states,  is  a  sub- 
ject of  much  discussion,  correspondence  and 
argument,  all  of  which  are  engendering  ill- 
feeling  and  misunderstanding  between  the 
two  professions. 

The  situation  as  it  stands  to-day  is  a 
most  unfortunate  one;  and  more  than  this, 
it  is  rather  a  ridiculous  condition.  The 
architect  makes  a  statement  that  by  virtue 
of  law  he  alone  is  authorized  and  labeled 
competent  to  design  structures.  The  engi- 
neer says  the  same  thing,  and  each  claims 
that  the  other  is  infringing  or  trespassing 
on  his  rights.  This  denial  and  contradic- 
tion has  led  to  considerable  ill-feeling  be- 
tween at  least  some  of  the  members  of  both 
professions,  and  there  has  been  concerted 
action  taken,  based  not  on  professional 
ethics  or  for  professional  protection,  but 
solely  in  a  spirit  of  retaliation.  This  is 
unbecoming  of  the  men  who  are  responsible 
for  it. 

Lawyers,  doctors  and  dentists  are  li- 
censed in  some  way  or  other;  that  is,  they 
are  permitted  by  the  proper  legislation, 
which  is  supposed  to  safeguard  the  public, 
to  practise  their  profession  just  as  archi- 
tects and  engineers  are.  Nobody  ever 
heard  of  a  doctor  or  lawyer  securing  busi- 
ness by  virtue  of  his  ability  to  display  on 
the  walls  of  his  office  a  piece  of  paper  8  x 
8  in.  bearing  the  privilege  to  do  certain 
things.  The  documents  which  entitle  me 
to  call  myself  a  structural  engineer  and  an 
architect  have  never,  to  my  knowledge,  se- 
cured for  me  any  business,  nor  do  I  expect 
that  they  ever  will.  If  these  laws  did  what 
they  were  intended  to  do,  the  engineer's  and 
architect's  licenses  would  mean  something, 
and  would  be  of  value  to  their  possessors. 

The  fundamental  purpose  of  these  laws 
is  to  safeguard  the  community  by  licensing 
only  competent  engineers  and  architects. 
This  result  is  not  obtained  in  the  slightest 
degree,  an(i  there  is  not  a  practising  engi- 
neer or  architect  in  this  state  who  will 
claim  that  the  operation  of  these  laws  pre- 
vents the  practising  of  incompetent  archi- 
tects and  engineers. 

If,  then,  these  laws  have  failed  signally 
in  the  accomplishment  of  the  purpose  for 
which  they  were  enacted,  why  should  they 
not  be  repealed  and  proper  legislation  sub- 


stituted therefor?  A  registration  law  or 
laws  permitting  only  upon  careful  and  rigid 
examination  the  practise  of  architecture 
and  engineering  would  be  far  more  effec- 
tive than  the  present  statutes.  Such  a  law 
would  prevent  a  man  from  calling  himself 
an  engineer  simply  because  he  can  run  a 
level,  or  prevent  him  from  calling  himself 
an  architect  simply  because  he  is  a  drafts- 
man or  because  he  has  in  the  past  had  some 
cards  printed  bearing  the  word  engineer  or 
architect  thereon.  A  registration  law 
seems,  in  the  opinion  of  a  great  many  archi- 
tects and  engineers  with  whom  I  have  dis- 
cussed this  question,  the  only  feasible, 
logical  solution  of  the  problem,  and  deserves 
the  consideration  of  all  interested. 

It  seems  high  time  that  members  of  the 
two  allied  professions  of  architecture  and 
engineering  should  stop  the  ridiculous  and 
unseemly  squabbling  of  which  many  have 
been  guilty,  to  co-operate  with  those  of  the 
professions  who  are  earnestly  striving  to 
place  restrictive  legislation  on  a  proper 
basis,  and  in  so  doing  place  the  professions 
and  their  members  in  a  position  of  a  digni- 
fied responsibility  which  they  deserve. 

I  have  been  granted  both  a  structural 
engineer's  and  an  architect's  license.  I  am 
mentioning  this  for  the  simple  reason  that 
I  wish  to  make  it  apparent  that  I  have  no 
personal  gain  in  the  continuance  of  either 
license  law.  FRANK  D.  CHASE, 

Licensed  Architect ;  Licensed  Engineer. 

Chicago. 

Justice  to  the  Contractor 

Sir:  I  have  been  reading  with  a  great 
deal  of  interest  the  discussions  now  going 
on  as  to  the  powers  given  the  engineer  by 
specifications  for  certain  work.  This  is  a 
subject  that  is  very  difficult  to  handle  and 
one  in  which  more  "horse  sense"  should  be 
used  than  anything  else. 

All  specifications  should  be  clear  and 
definite  on  every  item,  and  should  be  drawn 
in  such  a  way  that  there  would  be  little  or 
no  chance  for  misunderstandings.  In 
handling  work  there  must,  necessarily,  be 
.someone  at  the  head  who  will  take  all 
responsibility  and  say  "Yes"  or  "No"  and 
state  definitely  whether  a  thing  is  right  or 
wrong.  In  many  instances  the  decisions  of 
the  engineer  are  rather  hard  on  the  con- 
tractor, whereas  in  many  other  instances 
they  are  equally  so  on  the  state,  county  or 
party  he  is  representing. 

If  specifications  were  such  that  a'l  dis- 
putes had  to  be  submitted  to  a  board  of 
arbitration,  then  there  would  be  nothing,  in 
my  judgment,  ever  done,  for  there  are  many 
contractors  who  would  contend  over  the 
smallest  details,  and  if  there  were  a  great 
deal  of  work  going  on  and  many  contractors 
involved  this  board  would  have  to  be  in  ses- 
sion continually.  The  arbitration  board,  in 
a  way,  would  constitute  a  court,  and  where 
there  was  a  great  deal  of  work  going  on 
and  many  disputes  there  would,  necessarily, 
be  many  more  delays  on  that  account  than  if 
one  person  had  full  authority,  under  speci- 
fications well  drawn,  to  say  "Yes"  or  "No" 
and  whether  a  thing  was  right  or  wrong. 

I  do  not  mean  to  say  that  the  specifica- 
tions should  be  such  that  the  contractor 
could  make  no  appeal  from  the  engineer's 
decision,  but  I  do  believe  that  full  responsi- 
bility should  be  centered  in  one  man,  and  he 
should  be  the  judge  as  to  whether  the  work 
is  being  properly  done.  It  all  comes  down 
to  a  question  of  judgment  and  the  qualifica- 
tions of  the  man  who  is  the  judge.    It  is  a 


question  that  is  very  difficult  to  solve,  as 
it  is  purely  a  personal  one,  and  it  has  as 
many  different  sides  as  the  persons  con- 
cerned. If  the  contractors  would  only  do 
the  right  thing  at  the  right  time  and  in  the 
right  place  this  matter  could  be  easily 
handled  and  left  to  a  board  of  arbitration 
or  anyone  else;  but  there  are  many  instances 
where  the  contractors  do  not  do  the  right 
thing  at  the  right  time  and  in  the  right 
place,  and  vice  versa  in  regard  to  the 
engineer. 

After  thinking  quite  thoroughly  in  regard 
to  this  matter,  the  only  way  I  can  see  that 
all  parties  concerned  would  be  protected  is 
by  the  means  of  well-drawn  specifications — 
specifications  that  are  clear  in  every  detail; 
and  if  any  unforeseen  complications  should 
arise,  then  the  difference  in  cost  should  be 
mutually  agreed  upon  between  all  interested 
before  the  work  is  started. 

H.  G.  Shirley, 
Chief    Engineer,    Maryland    State    Roads 
Commission. 

Baltihiore. 

Engineers'  "  Right-of-Entry  "  Act 

Sir:  In  regard  to  the  right-of -entry  act 
mentioned  in  your  current  number  recently 
enacted  by  the  legislature  of  Maryland,  it 
might  be  interesting  to  know  that  the  State 
of  West  Virginia  has  protected  the  sur- 
veyors for  many  years.  I  believe  as  the  law 
now  stands  on  her  statute  books  it  is  a 
model.    The  law  reads: 

"Any  company  incorporated  for  the  work 
of  internal  improvements  may,  by  its 
officers,  servants  or  agents,  enter  upon  lands 
for  the  purpose  of  examining  the  same,  and 
surveying  and  laying  out  such  as  may  seem 
fit  to  any  officer  or  agent  authorized  by  it, 
provided  no  injury  be  done  to  the  owner  or 
possessor  of  the  land.  But  no  company 
shall,  under  authority  of  this  section,  throw 
open  fences  or  inclosures  on  any  land,  or 
construct  its  work  through  the  same  or  in 
any  way  injure  the  property  of  the  owner 
or  possessor,  without  his  consent,  or  until 
the  same  may  have  been  legally  appropriated 
to  the  use  of  the  company,  as  is  provided 
by  the  laws  of  the  State  of  West  Virginia, 
relating  to  the  condemnation  and  appropria- 
tion of  private  property  for  the  use  of  com- 
panies incorporated  for  internal  improve- 
ments. But  no  person  under  this  act  shall 
invade  the  dwelling  house  of  any  person,  or 
any  space  within  60  ft.  thereof,  without  the 
consent  of  the  owner,  unless  it  be  absolutely 
necessary  for  the  construction  of  such  road, 
by  reason  of  its  passing  through  a  narrow 
gorge,  defile  or  narrow  space ;  provided  that 
this  act  shall  not  apply  to  any  city  or 
incorporated  town."  (This  exemption  re- 
lates to  the  60-ft.  limit.— W.  D.  S.). 

W.  D.  Sell, 
Charleston,  W.  Va.  Civil  Engineer. 


Locations   for  Mining  Experiment  and 
Safety  Stations  Selected 

Locations  for  two  of  the  three  mining  ex- 
periment stations  and  the  three  mine-safety 
stations  provided  for  by  Congress  have 
been  announced  by  the  Secretary  of  the  In- 
terior. The  first  experiment  station  is  to 
be  located  at  Fairbanks,  Alaska,  the  second 
at  Tucson,  Ariz.,  and  the  third,  not  yet 
definitely  announced,  in  the  Pacific  North- 
west. The  safety  stations  will  be  at  Butte, 
Mont,,  Reno,  Nev.,  and  Raton,  N.  M.  The 
sum  of  $25,000  is  appropriated  for  each  of 
the  mining  experiment  stations  and  $101.- 
500  for  the  three  safety  stations. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


.  [Contributions  to  this,  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  he 
accompanied,  if  possible,  by  photographs 
jyr  sketches. — Editor.] 


Pneumatic  Placing  Saves  Space  in 
Concreting  Retaining  Wall 

By  D.  S.  STUDDIFORD 
P.  J.  Joyce  &  Company,  Inc.,  Pittsburgh,  Pa. 

PNEUMATIC  placing  was  used  to  ad- 
vantage in  building  retaining  walls  and 
abutments  containing  some  30,000  yd.  of 
concrete  on  the  grade-separation  work  of 
the  Baltimore  &  Ohio  Railroad  in  Pitts- 
burgh, described  on  page  797  of  the  Engi- 
"  neering  Record  for  June  17,  1916.  Ordinary 
methods  might  have  been  employed  for 
concreting  the  piers  and  abutments,  but  the 
retaining  walls  were  located  so  close  to 
main-line  tracks  over  which  traffic  was  main- 
tained that  lack  of  space  precluded  the  satis- 
factory use  of  such  methods. 

An  electrically  driven  air  compressor  was 
set  up  on  vacant  ground  just  off  the  right- 
of-way  about  midway  of  the  length  of  the 
walls.  From  this  plant,  which  had  a  ca- 
pacity of  2200  cu.  ft.  of  free  air  per  minute, 
a  6-in.  pipe  line  2000  ft.  long  conveyed  air 
to  the  mixing  plant.  The  mixer,  a  1/2 -yd. 
Type  B  machine  made  by  the  Pneumatic 
Placing  Company,  Inc.,  was  located  under  a 
gravel  bin  of  40  yd.  capacity  and  a  sand  bin 
of  half  this  size.  Adjoining  the  bins  was 
the  cement  house,  holding  four  car  loads. 
The  bins  were  fed  by  a  20-ton  crane.  Ce- 
ment was  unloaded  into  the  house  direct 
from  railroad  cars,  and  conveyed  to  the 
mixer  on  a  track  running  lengthwise  of  the 
house.  Two  measuring  tanks  were  used,  one 
filling  as  the  other  discharged.  A  per- 
forated pipe  circling  the  top  of  the  mixer  in- 
sured an  even  di.stribution  of  water  and  pro- 
duced a  uniform  mix  for  each  batch. 

Instead  of  being  shot  directly  into  the 
form,  the  concrete  was  conveyed  through 
an  8-in.  pipe  to  a  hopper  placed  on  top  of 
the  traveler  which  supported  the  Blaw  wall 
forms.  This  was  found  to  be  more  satisfac- 
tory from  the  standpoint  of  separating  the 
stone  from  the  grout  than  to  have  the  pipe 
discharged  into  the  form  direct.  Wooden 
chutes  leading  to  various  parts  of  the  form 
distributed  the  concrete  from  the  hopper, 
the  flow  being  controlled  by  gates.  The 
form  sections  were  65  ft.  in  length  and  20 


ft.  high.  As  the  hopper  was  fastened  to 
the  top  of  the  traveler,  it  moved  with  the 
traveler  when  the  form  was  moved.  The 
only  work  necessary  to  resume  concreting 
was  to  insert  extra  lengths  of  pipe  in  the 
delivery  line. 

The  quantity  of  concrete  placed  varied 
with  the  distance  of  the  form  from  the  mix- 
ing plant.  It  was  found  that  at  a  distance 
of  400  ft.  about  35  cu.  yd.  per  hour  could 
be  placed,  while  at  900  ft.  the  quantity  fell 
to  between  25  and  30  yd. 

Only  the  actual  space  for  setting  up  the 
forms  was  required  by  the  side  of  the  main- 
line track,  and  it  was  possible  to  locate  both 
the  air  plant  and  the  concrete  plant  where 
vacant  space  was  available.  One  setup  of 
the  mixing  plant,  which  was  constructed  so 
as  to  be  easily  taken  down  and  moved,  suf- 
ficed to  concrete  900  ft.  each  way,  or  a  total 
stretch  of  1800  ft.  P.  J.  Joyce  &  Company, 
Inc.,  are  contractors  for  the  work. 


Truck  Hauls  30-Ton  Industrial 
Trains  on  Road  Jobs 

INDUSTRIAL  trains  of  12  and  13  cars 
are  being  hauled  by  a  Four-Wheel  Drive 
automobile  truck,  which  straddles  the  nar- 
row-gage track,  to  transport  material  for  a 
concrete  road  being  built  near  Sioux  City, 
Iowa.  Ten  round  trips  are  made  daily,  and 
the  contractors,  Hanlon  &  Oakes,  estimate 
that  50  teams  have  been  replaced  by  the 
railroad. 

Two  trains  of  iy2-yd.  cars  are  used  to 
transport  the  crushed  rock,  sand  and  ce- 
ment. One  is  loaded  while  the  other  is 
making  the  3y2-mile  trip  to  the  end  of  the 
first  section  of  pavement.  The  truck  pulls 
these  trains  with  apparent  ease  in  high 
gear  at  speeds  of  10  to  15  miles  per  hour, 
making  2^/2  to  3  miles  on  a  gallon  of  gaso- 
line. Although  no  load  is  carried  on  the 
body  of  the  truck,  it  is  stated  that  ample 
traction  is  secured.  It  is  asserted  that  on 
one  occasion  both  trains,  fully  loaded,  were 
coupled  together  and  pulled  by  the  truck 
around  a  sharp  curve  on  a  5-per  cent  grade 
—the  most  difficult  stretch  on  the  railroad. 

To  facilitate  charging  the  mixture,  the 
cars  are  pushed  up  an  incline  at  the  end 
of  the  line.  The  truck  is  cut  loose  from  the 
train  for  this  purpose  and  run  alongside  the 
incline  behind  the  cars,  pushing  them  with 
a  pole.  The  highway,  known  as  the  Prairie 
Creek  Road,  is  16  ft.  wide,  and  is  being 
built  at  the  rate  of  500  to  600  ft.  per  day. 


Field-Office  Accounting: 
The  Payroll 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

PRACTICALLY  all  settlements  due  the 
contractor  are  made  on  a  monthly  basis, 
but  modern  legislation  in  most  states  de- 
mands that  the  employee  be  paid  weekly 
or  bi-weekly.  To  avoid  confusion  in  figuring 
monthly  cost,  it  is  expedient  to  make  out 
payrolls  on  a  quarter-monthly  or  semi- 
monthly basis.  For  months  containing  30 
days,  where  weekly  payments  are  required, 
let  the  first  quarter-month  cover  eight  days, 
the  second  seven,  the  third  eight,  and  the 
fourth  seven.  For  months  containing  31 
days,  let  the  first  three  quarters  be  of  eight 
days  each. 

An  elastic  payroll  form  which  meets  most 
conditions  is  shown  on  page  182.  Addi- 
tional columns  for  specific  deductions  will 
no  doubt  be  found  advisable  in  some  cases. 

Sixteen  columns  being  provided  for  daily 
time,  this  form  is  readily  adaptable  to  a 
weekly  or  semi-monthly  payroll.     It  should 


Deduc- 

Total  tions           Net 

1st  week $460.00  $60.00       $400.00 

l!nd     "       500.00  30.00         470.00 

3rd      '•       450.50  40.50         410.00 

4th      ■■       250.00  30.00         220.00 

$1,660.50  $160.50  $1,500.00 

Distribution 

E.\caviition $245.00 

Sheeting 300.00 

Foundation    Concrete 750.00 

Wing  Walls 100.00 

Reinforced    Concrete 120.00 

Repairs    45.50 

Local   Office 100.00 

To  R.  Sanders,  Agt.  .  . .  $160.50 
(cash  advances) 

'■  General  Office 1.500.00 

(per  paymaster) 

$1,660.50   $1,660.50 


be  printed  on  paper  not  too  heavy  for  pencil 
and  carbon  work,  padded,  or  perforated  at 
the  left-hand  margin  and  bound  in  paper 
covers.  The  carbon  copy  of  the  payroll 
should  be  held  at  the  field  office  for  future 
reference,  the  original  being  forwarded  to 
the  general  office.  It  will  be  noted  that  this 
form  combines  the  time  book  with  the  pay- 
roll, forming  a  complete  permanent  record 
of  each  employee's  account.  The  time  can 
be  entered  from  day  to  day,  from  the  daily 
reports,  and  the  extensions  carried  out  at 
the  end  of  the  payroll  period.     At  the  end 


MOTOR   TRUCK    STRADDLES    INDUSTRIAL   TRACK    TO    PULL  .30-TON   TRAINS   OF  MATERIAL  CARS  ON   ROAD   JCB   NEAR  SIOUX  CITY,   IOWA 
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ARNOLD  BROWN  &  CO.                      Payroll 

to 

Contract 



NAME  OR  NUMBER 

0<caH>»° 

DATE    AND  HOURS  WORKED 

1 

No.  •(Hn. 

Rait 

Totil  Amoiut 

Dtdu-lioni 

Anwiut  Da> 

1^ 

^^^ 

L,_ 

— 

— 

^ 

1-1 

ELASTIC  PAYROLL  FORM  THAT  CAN   BE  USED  FOR  EITHER  THE  QUARTER-MONTHLY  OR  THE  SEMI-MONTHLY   BASIS   OF   PAYMENT 


of  the  final  payroll  sheet  for  the  month,  or 
on  another  sheet  if  desired,  summarize  the 
payroll  shown  on  the  previous  page. 

The  payroll  sheets  should  measure  17  in. 
from  left  to  right  and  11  in.  from  top  to 
bottom.  When  folded  across  from  left  to 
right  they  will  then  fit .  comfortably  into 
the  same  size  drawer  as  that  ordinarily 
used  for  filing  correspondence.  Write  on 
the  back,  just  below  the  fold,  the  name  of 
the  contract,  the  month  and  the  year. 

The  payroll  can  then  be  filed  readily,  with 
others,  in  alphabetical  and  chronological 
order  at  the  general  office.  The  duplicate 
can  be  filed  in  similar  manner  at  the  field 
office,  or  slipped  on  to  a  "Shannon,"  which- 
ever proves  most  convenient. 


Building-Foundation  Specialists 
Use  Sectional  Forms 

THE  success  attained  by  a  firm  in  Chi- 
cago employed  as  subcontractor  exclu- 
sively in  constructing  concrete  foundations 
for  buildings  is  attributed  by  it  to  rapid 
delivery  of  materials  by  motor  trucks, 
greatly  simplified  forms  requiring  a  mini- 
mum amount  of  lumber  and  careful  study 
of  non-freezing  compounds,  permitting  it  to 
lay  concrete  in  cold  weather  and  to  guar- 
antee the  quality  equal  to  that  laid  in  sum- 
mer. 

Sectional  wood  forms  are  used  for  practi- 
cally all  basement  walls  9  ft.  or  less  in  depth. 
The  forms  vary  from  3V2  to  41/2  ft.  in  width 
and  4  to  9  ft.  in  length.  For  greater  depths 
than  9  ft.  it  has  been  found  more  practical 
to  use  special  forms  of  loose  lumber. 

When  using  the  built-up  sectional  forms 
the  concrete  footings  are  put  in  first.  The 
forms  for  the  outside  of  the  wall  are  then 
set  up;  but  before  erecting  a  form  section 
strips  of  28-gage  hoop  steel,  about  1  in. 
wide  and  of  sufficient  length  to  nail  to  the 


outside  of  the  frame  of  the  outer  form, 
extend  across  the  wall  at  the  bottom  and 
permit  nailing  to  the  inside  of  the  frame  of 
the  inner  form.  When  the  inner  forms 
are  set  up,  by  placing  wood  wall  gages  be- 
tween the  side  forms  at  the  bottom,  draw- 
ing the  steel  hoops  taut  and  nailing  them 
on  the  inside  of  the  frame  of  the  inner  form, 
the  lower  part  of  the  form  is  held  securely 
on  the  footing.  At  intermediate  distances 
between  the  bottom  and  top  of  the  forms 
wood  wall  gages  are  inserted  and  the  forms 
wired  together,  the  wires  extending  around 
the  lateral  bracings  of  the  forms.  At  the 
intersection  of  forms  the  sections  are  tied 
together  by  diagonal  wiring.  Adjacent 
forms  are  nailed  together  through  the  side 
frames,  the  nails  used  for  this  purpose 
being  of  sufficient  length  so  that  when 
driven  to  the  heads  the  points  protrude  on 
the  opposite  side  a  considerable  distance. 
This  method  of  nailing  affords  great  hold- 
ing strength  and  permits  driving  back  the 
nails  when  it  is  desired  to  remove  the  forms 
without  injury  to  the  frames.  At  the  top 
the  forms  are  held  by  U-bar  hoop  steel 
nailed  to  the  outer  sides  of  the  forms  on 
either  side. 

When  these  forms  are  properly  set  up 
with  sufficient  wall  gages,  wired,  nailed  at 
the  intersections  and  secured  with  the  steel 
hoop  bands  at  top  and  bottom,  the  entire 
construction  is  very  rigid  and  only  a  small 
amount  of  bracing  on  the  sides  is  required 
to  steady  the  forms  against  shock. 

The  work  of  erecting  forms  and  placing 
concrete  begins  practically  at  the  same  time, 
and  on  many  foundations  of  moderate  size 
a  skilled  crew  is  able  to  erect  all  forms  for 
the  basement  in  a  few  hours. 

Ten  portable  Standard  mixers  are  used 
by  this  firm,  F.  Johnson  &  Company.  They 
are  moved  along  as  the  work  progresses, 
so  that  most  of  the  concrete  is  spouted 
directly  to  the  forms. 


Concrete  Blocks,  to  Support  Rein- 
forcing, Simply  Made 

CONCRETE  BLOCKS  of  three  lengths, 
to  support  reinforcing  steel,  were  eco- 
nomically made  by  the  thousand,  with 
the  use  of  forms  illustrated  herewith,  in 
building  the  plant  of  the  Baldwin  Locomo- 
tive Works  described  on  page  160  of  this 
issue.  In  20-ft.  lumber,  dressed  down  to 
3  X  3-in  size,  saw  cuts  %  in.  deep  were 
made  at  3-in.  intervals  on  opposite  sides.  A 
casting  platform,  on  which  these  pieces 
were  spaced  at  the  proper  intervals,  was 
built  in  a  back  yard  across  the  street  from 
the  plant.    Metal  plates  3  in.  high,  and  of 
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FORMS    FOR    CASTING    SMALL    LLOCKS    BY    THE 
THOUSAND 

No.  16  gage,  were  fitted  in  the  saw  cuts, 
between  adjoining  pieces.  As  the  3-in. 
square  concrete  blocks  were  required  in  6, 
7,  and  llrin.  lengths,  these  plates  were  cut 
7,  8,  and  12  in.  long. 

A  thousand  blocks  were  cast  on  every  al- 
ternate working  day.  The  total  number  of 
each  length  of  block  required  was  deter- 
mined and  a  proportionate  number  of  each 
length  made  at  each  casting.  This  was 
readily  done  by  spacing  a  certain  number 
of  the  wood  pieces  with  7-in.  plates,  a  cer- 
tain number  with  8-in.,  and  the  rest  with 
12-in.  plates.  Concrete  was  shoveled  into 
these  forms,  and  the  whole  struck  off  level 
as  it  was  filled.  When  the  concrete  was 
set,  the  plates  and  blocks  were  loosened  and 
removed  by  raising  the  wood  pieces.  The 
forms  were  scraped  and  oiled  after  each 
use.  About  30,000  blocks  in  all  were  made 
in  this  way. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Electric  Spark  Said  to  Have 
Caused  Tunnel  Disaster 

Nine  Men  Still  Buried  in  Cleveland  Tunnel — 
Spark   from   Electrical   Wires   Given   Un- 
officially as  Cause  of  Accident 

The  taking  of  testimony  in  the  investiga- 
tion of  the  West  Side  tunnel  disaster  at  Cleve- 
land has  been  concluded  by  Mayor  Harry  L. 
Davis  and  W.  S.  Fitzgerald,  director  of  law, 
who  have  decided  that  no  one  is  directly  to 
blame.  Indifference  all  along  the  line,  rang- 
ing from  a  feud  between  the  waterworks'  and 
city  chemists'  offices  to  the  carelessness  of  an 
assistant  superintendent  in  taking  a  full  gang 
into  the  shaft  before  he  had  been  ordered  to 
do  so,  and  the  sending  of  men  into  the  heading 
without  waiting  to  see  the  results  of  analyses 
of  air  samples,  are  unofficially  given  as  causes 
of  the  accident. 

Nine  men  who  went  into  the  tunnel  at  8 
p.  m.  July  24  are  still  trapped.  Ten  men  died 
trying  to  rescue  them.  Federal  mine  inspec- 
tors have  refused  to  permit  clean-up  gangs 
to  enter  the  tunnel  because  of  the  presence 
of  methane  in  quantities  up  to  5  per  cent.  Gas 
was  probably  present  in  much  greater  quanti- 
ties at  the  time  of  the  accident. 

Gustav  C.  Van  Dusen,  superintendent  of 
construction,  says  that  the  electrical  equip- 
ment was  the  cause  of  the  disaster.  The  tun- 
nel was  lighted  by  electricity,  and  an  erector, 
used  to  place  the  concrete  blocks  which  line 
the  shaft,  is  run  by  a  small  motor.  A  spark 
from  this  motor  or  the  breaking  of  an  elec- 
tric light  bulb  was  the  real  cause,  according 
to  Mr.  Van  Dusen. 

Details  of  Tunnel 

The  tunnel  is  10  ft.  in  diameter  and  ex- 
tends 16,000  ft.  out  into  Lake  Erie  from  crib 
4,  which  is  7500  ft.  from  shore.  When  tun- 
nel construction  was  first  undertaken  crib  5 
was  built  16,000  ft.  out  from  shore  and  work 
started  at  both  cribs.  The  tunnel  has  been 
built  13,300  ft.  out  from  crib  4  and  1200  ft. 
in  from  crib  5,  leaving  only  1500  ft.  to  be  com- 
pleted. It  was  at  the  heading  of  the  toward- 
shore  section  being  built  from  the  outer  crib 
5  that  the  disaster  occurred. 

The  gang  of  nine  men,  all  of  whom  are  dead 
and  still  in  the  tunnel,  went  to  work  at  8  p.  m. 
July  24.  At  9.22  p.  m.  came  the  explosion,  pre- 
ceded, according  to  a  surviving  air  lock  tender, 
by  a  flash.  The  air  lock  is  about  1000  ft.  from 
the  heading  and  the  air  pressure  about  22  lb. 
Federal  mine  inspectors  have  concluded  that 
a  gas  well,  instead  of  a  pocket  of  gas,  was 
struck.  That  theory  was  adopted  because  the 
gas  has  come  out  strong  for  seven  days,  and 
sand  and  gravel,  instead  of  blue  clay,  were 
thrown   up. 

Tunnel  workers  who  have  gone  into  the 
tunnel  since  the  explosion  say  the  force  of 
the  blast  was  so  strong  that  not  a  whole  tie 
remains.  Rails  have  been  twisted  out  of 
shape,  it  is  reported,  and  pieces  of  electrical 
wiring  were  driven  3  or  4  in.  into  timbers. 
It  is  feared  that  the  entire  end  of  the  tunnel 
where  the  bodies  of  the  men  are  held  has 
been  completely  wrecked. 

According  to  Thomas  S.  Farrell,  director  of 
public  utilities,  the  tunnel  will  be  cleaned  out, 
the  damage  repaired  and  a  new  heading  put 
in.  The  tunnel  end  being  built  from  shore  will 
then  be  projected  into  this  outer  end. 


Munitions  Explosion  Causes 
Loss  of  $20,000,000 

Six  Cars  of  Dynamite  Blown  Up  on  Black  Tom 

Island,    Jersey    City,    N.    J. — 87    Cars    of 

Shells  Fired  —  Warehouses  Destroyed 

As  the  result  of  a  fire  on  the  deck  of  a 
barge  loaded  with  explosives  a  series  of  ter- 
rific explosions  at  Black  Tom  Island  early 
last  Sunday  morning  caused  immense  dam- 
age in  the  vicinity  of  Jersey  City,  N.  J.  The 
fire  spread  rapidly  and  in  a  remarkably  short 
time  a  string  of  cars  loaded  with  dynamite 
was  clothed  in  flames.  When  they  exploded 
an  immense  hole  was  created  into  which  the 
water  rushed  to  form  a  lake.  Latest  reports 
give  the  number  killed  as  six  and  four  others 
missing. 

The  National  Storage  Company,  whose  plant 
is  on  Black  Tom  Island,  suffered  the  greatest 
damage.  Of  twenty-four  warehouses,  five 
were  blown  up  and  eight  more  were  burned, 
entailing  an  estimated  loss  of  $12,000,000.  The 
Lehigh  Valley  Railroad  lost  about  85  cars  and 
suffered  damage  to  its  tracks,  tugs  and  grain 
elevator  amounting  to  nearly  $1,000,000.  On 
Bedloe's  Ellis  and  Governor's  islands  the 
building  loss  was  estimated  at  $150,000,  while 
in  New  York  City  and  several  Jersey  towns 
the  explosions  are  thought  to  have  broken 
more  than  $1,000,000  worth  of  window  glass. 
According  to  the  information  given  out  by 
the  Public  Service  Commission,  no  damage 
was  done  to  any  of  the  under-river  tunnels  by 
the  Jersey  explosions. 


Hearing  August  15  on  Proposed 
San  Francisco-Oakland  Bridge 

A  public  hearing  will  be  held  Aug.  15  at  San 
Francisco  and  Aug.  17  at  Oakland  on  the  pro- 
posed bridge  to  connect  those  cities.  The  As- 
sociated Bridge  Engineers,  Cleveland,  has  pre- 
pared preliminary  plans  and  estimates  for  the 
5-mile  structure.  The  length  across  the  bay 
will  be  about  3  miles.  Reference  to  the  pro- 
ject was  made  in  this  journal  July  1. 

The  estimated  cost  of  $22,000,000  is  based  on 
the  assumption  that  250-ft.  steel  trusses  will 
be  placed  on  concrete  cylinder  piers  resting  on 
piles.  Two  spans  of  600-ft.  lateral  and  100-ft. 
vertical  clearances  are  included  in  the  prelim- 
inary plans,  as  well  as  two  liftspans  of  210 
ft.  vertical  clearance.  The  preliminary  plans 
provide  for  four  railroad  tracks — two  for  over- 
land and  two  for  interurban  traffic.  Three 
roadways  are  also  provided,  one  exclusively 
for  automobiles  and  two  on  outside  brackets 
for  slow-moving  traffic. 

The  board  of  engineers  to  review  the  plans 
and  estimates  is  composed  of  the  following  U. 
S.  Army  engineers:  Lieut.-Col.  Thomas  H. 
Rees,  San  Francisco;  Lieut.-Col.  Charles  L. 
Potter,  Portland,  and  Major  George  B.  Pills- 
bury,  Los  Angeles.  The  Associated  Bridge 
Engineers  for  the  San  Francisco-Oakland 
bridge  is  composed  of  Wilbur  J.  Watson  & 
Company,  Cleveland;  William  Russell  Davis, 
Albany,  and  Harlan  D.  Miller,  Albany  and 
Oakland. 


THIS  WEEK 

Prices  of  Materials— Contracting 

News  Section 


Remove  Last  Legal  Obstacle  to 
Cleveland  Union  Station 

The  last  legal  obstacle  to  the  reconstruc- 
tion of  the  Cleveland  Union  Station,  used  by 
the  New  York  Central  and  Pennsylvania  sys- 
tems, was  removed  July  27  by  Congressional 
legislation  authorizing  the  purchase  of  the 
site  of  the  U.  S.  Marine  Hospital. 


Indianapolis  Water  Company 
Appraisal  Completed 

Commission's  Engineer   Reduces   Reproduction 

Cost  of  Water  Rights  to  Value  of  Service 

— Does  Not  Allow  Going  Value 

A  valuation  of  the  Indianapolis  Water  Com- 
pany has  just  been  completed  by  H.  O.  Gar- 
man,  chief  engineer  of  the  Public  Service 
Commission  of  Indiana.  The  figures  are  sub- 
ject to  revision  by  the  commission  itself.  As 
they  stand  they  give  the  company  a  reproduc- 
tion cost  new  of  $8,252,435  and  a  present 
value  of  $7,625,114.  No  allowance  is  made 
for  going  value  or  franchise  rights.  For 
water  rights  a  lump  allowance  of  $750,000  is 
made,  this  figure  including  the  old  canal, 
dams  and  other  structures  having  an  esti- 
mated "present  value"  of  $971,456.  An  al- 
lowance of  12  per  cent  is  intended  to  cover 
engineering,  superintendence,  interest  and 
taxes  during  construction  and  like  factors. 

Comparative  Values  Discussed 
The  appraisal  makes  no  attempt  to  go  into 
the  question  of  going  value.  As  to  the  re- 
duction in  the  figure  for  water  rights  as  com- 
pared with  the  reproduction  cost  of  the 
physical  plant,  this  is  justified  on  the  ground 
that  the  reproduction-cost  method  cannot  rea- 
sonably be  applied  where  the  service  is  not 
needed  and  worth  its  cost  to  the  consumer, 
that  the  canal  is  used  only  in  part  for  the 
purpose  for  which  it  was  constructed  and 
thei-efore  lacks  adaptability  and  is  uneconom- 
ical and  that  the  allowance  of  $750,000  is 
approximately  "the  capitalized  apparent  sav- 
ing in  the  operating  of  a  hydraulic  pumping 
plant  and  a  steam  pumping  plant  at  West 
Washington   Street." 

A  value  of  $40,000  less  than  nothing  is  found 
for  the  water  rights  in  Fall  Creek  in  the 
vicinity  of  Schofield  Mills,  where  a  new  pump- 
ing plant  has  been  installed  during  the  last 
few  years.  The  appraisers  contend  that,  in- 
cluding the  fixed  charges,  it  will  cost  at  least 
$2,400  more  per  annum  to  operate  the  hy- 
draulic plant  than  it  would  to  operate  a  steam 
plant  of  the  same  capacity. 


Ohio  Engineer  Battalion  Ready  for 
Mexican  Service 

The  Ohio  Engineer  Battalion  of  three 
pioneer  companies  and  one  additional  com- 
pany, all  from  Cleveland,  is  now  mobilized  at 
Camp  Willis,  Columbus,  Ohio.  The  four  com- 
panies have  been  mustered  and  physically  ex- 
amined for  federal  service.  About  three- 
fourths  of  the  original  strength  of  672  officers 
and  men  are  now  in  camp. 

Major  Fred  M.  Fanning  of  Cleveland  is  in 
command  of  the  battalion.  Applications  for 
enlistment  from  a  few  more  engineers  and 
from  men  with  training  in  engineering  or 
trades  useful  in  engineering  work  will  be 
received. 

Probably  the  two  companies  of  Michigan 
engineers  which  are  a  part  of  the  same  army 
division  will  be  joined  with  the  four  com- 
panies of  Ohio  engineers  to  form  a  full  regi- 
ment under  Lieut.-Col.  John  R.  McQuigg. 


Washington  Raising  Engineer 

Company 

Paul  P.  Whitham,  consulting  engineer,  of 
Seattle,  Wash.,  has  been  commissioned  by  the 
federal  army  authorities  to  form  an  eng:ineer 
corps  in  that  city.  A  similar  body  is  being 
organized  at  Spokane. 
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Must  Connect  Sewer  and  Water 
Pipes  Prior  to  Paving 

The  supreme  court  of  Indiana  has  upheld  the 
authority  of  city  officials  to  require  property 
owners  to  put  in  sewer  and  water  connections 
to  the  lot  line  prior  to  the  paving  of  the  street 
or  to  have  the  connection  made  by  men  em- 
ployed by  the  city  and  collect  the  cost  from 
the  lot  owner.  The  decision  affects  utility  com- 
panies and  property  owners  in  every  city  in 
Indiana. 

The  city  of  Angola,  in  July,  1912,  passed  an 
ordinance  requiring  the  owners  of  property 
fronting  on  Mauraee  Street  to  make  sewer  and 
water  connections  to  the  lot  line  with  lead 
pipes.  Where  the  connections  had  previously 
been  made  with  iron  pipes  they  were  to  be 
supplanted  with  lead  pipes.  The  ordinance 
was  in  contemplation  of  paving  Maumee 
Street.  The  owners  of  some  of  the  lots  refused 
to  comply  with  the  ordinance.  The  city  made 
the  connections  and  sought  to  collect  the  cost 
from  the  property  owners. 

The  owners  filed  suit  for  an  injunction  to 
prevent  the  collection  of  the  cost  of  the  im- 
provement. They  claimed  that  the  ordinance 
was  void,  as  the  city  had  not  complied  with  the 
formalities  necessary  to  make  an  assessment 
for  a  street  or  sewer  improvement. 

The  supreme  court  held  that  the  statute  under 
which  the  ordinance  is  authorized  and  the  im- 
provement made  contemplates  a  police  control 
of  the  city  over  such  matters  as  the  sewer  and 
water  connections  and  that  it  was  not  neces- 
sary to  serve  notice.  The  court  in  passing  on 
the  question   said: 

"The  statute  provides  that  the  assessment, 
when  fixed  on  property,  shall  be  collectible  as 
other  assessments  for  street  and  sewer  as- 
sessments, but  this  has  reference  to  the  man- 
ner in  which  the  assessment  shall  be  collected 
and  not  to  the  procedure  by  which  it  shall  be 
created. 

"It  was  the  evident  purpose  of  the  legislature 
to  confer  the  power  on  cities  to  enforce  the 
making  of  these  connections  in  summary  way 
under  the  police  power.  The  legislature  de- 
termined in  advance  that  each  lot  affected 
would  be  specially  benefited  to  the  amount  of 
the  cost  of  such  connections.  It  empowered 
the  city  to  make  the  improvement  and  con- 
sider the  cost  thereof  a  lien  against  the  prop- 
erty benefited,  on  default  of  the  owner's  making 
such  connection." 


Engineers  Continue  Recruiting 

Campaign 

The  Twenty-second  Corps  of  Engineers,  Na- 
tional Guard  of  New  York,  is  appealing  to 
engineers  to  join  the  engineer  regiments  of 
the  National  Guard.  A  pamphlet  describes  the 
duties  of  members  of  the  engineer  corps  and 
further  emphasizes  as  essential  to  the  great- 
est success  of  such  organizations  the  neces- 
sity of  field  service  rather  than  the  perusal 
of  text  books.  Letters  from.',f.  Waldo  Smith, 
chairman  of  the  Military  Engineering  Com- 
mittee of  New  York;  R.  S.  Buck,  chairman  of 
the  executive  committee  of  the  engineers' 
training  battalion,  and  William  Barclay  Par- 
sons, chairman  of  the  Joint  Committee  of  the 
Engineering  Societies,  enumerate  the  advan- 
tages of  joining  the  depot  battalion. 


Lake  Spaulding  Dam   Is  Being  Raised 

to  Height  of  260  Feet 

The  Pacific  Gas  &  Electric  Company,  San 
Francisco,  July  25  awarded  a  contract  to 
Twohy  Brothers  for  raising  the  Lake  Spauld- 
ing dam  25  ft.  That  will  bring  the  total 
height  to  260  ft.  and  increase  the  capacity 
from  43,500  to  about  65,000  acre-feet.  The 
work  is  to  be  finished  by  Dec.  1.  This  increase 
in  height  is  in  accord  with  the  original  pro- 
gram, which  called  for  a  raise  of  35  ft.  and 
another  increase  of  45  ft.  to  make  the  ulti- 
mate total  height  305  ft. 


Flood-Control  Bill  Held  Over  by 
Senate  Until  December 

The  flood-control  bill  passed  by  the  House 
of  Representatives  May  17  has  been  laid  over 
by  the  Democratic  caucus  until  the  December 
session.  The  bill  provides  for  the  expendi- 
ture by  the  Mississippi  River  Commission  of 
$10,000,000  annually  for  improvement  of  the 
Mississippi  until  the  total  of  $45,000,000  is 
reached.  Provision  is  also  made  for  the  ex- 
penditure of  $5,600,000  at  the  rate  of  $1,000,- 
000  annually  for  the  improvement  of  and  cor. 
trol  of  floods  on  the  Sacramento  River. 


What  Engineers  and 
Contractors  Are  Doing 


769  Pass  Latest  Examination  for 
Valuation  Positions 

Of  1448  who  took  the  examination  last  No- 
vember for  senior  positions  in  the  lower  grade 
for  the  government  valuation  work,  769  passed. 
The  detailed  results  are  as  follows: 

Title  of  position  Ellglbles     Ineligibles     Total 

Senior   civil   engineer 254  1»4  43S 

Senior    architect 82  23  105 

Senior  electrical  engineer.  20  69  89 
Senior  land  appraiser....  220  178  398 
Senior     mechanical     engi- 
neer      13  47  60 

Senior   signal   engineer.  .  .  13  5  18 

Senior  structural  engineer  93  58  151 

Senior  telegraph  engineer.  6  38  44 

Senior  telephone  engineer.  68  77  145 

Totals    769  679  1448 


San  Fernando  Water  Bonds  Invalidated 

by  Error  in  Boundary  Description 

Los  Angeles  will  be  compelled  to  call  two 
special  elections,  one  in  the  Hollywood  and 
Colegrove  district  and  another  in  the  Mission 
land  district,  to  revote  bonds  for  water-dis- 
tributing systems.  An  error  in  the  descrip- 
tion of  boundaries  in  the  recent  proceedings 
is  the  cause  of  the  action.  It  has  been  an- 
nounced by  City  Attorney  Stephens  and  Spe- 
cial Counsel  Mathews  of  the  Los  Angeles 
water  department  that  because  of  this  error 
the  $1,020,000  bonds  voted  for  the  Hollywood 
waterworks  system  and  the  $300,000  bonds 
for  the  Mission  land  system  are  invalid. 


President  Signs  Harbors  Bill 

President  Wilson  July  27  signed  the  rivers 
and  harbors  bill  appropriating  approximately 
$42,000,000  for  several  new  projects  and  the 
continuance  of  old  ones. 


Engineering  Society  Activities 


The  Engineers'  Club  of  St.  Louis  will  hold 
the  annual  steamboat  excursion  Aug.  11  on 
the  steamer  "Alton."  The  society  is  taking  an 
active  part  in  military  engineering  prepared- 
ness and  recruiting  a  battalion  of  engineers. 

The  Associated  Technical  Men,  Chicago,  re- 
cently elected  the  following  officers:  President, 
H.  J.  McDargh;  secretary,  C.  C.  Hotchkiss; 
treasurer,  J.  G.  Mensch. 

The  Engineers'  Club  of  New  York,  at  a  spe- 
cial meeting  of  the  board  of  management  this 
month,  resolved  that  the  dues  of  members  who 
answered  the  call  of  Mexico  shall  be  remitted 
for  such  period  as  they  may  be  absent  on 
duty.  The  names  of  those  members  will  also 
be  placed  on  a  roll  of  honor  and  posted  on  the 
club's  bulletin  board. 

The  City  Engineers  of  Washington  held  a 
meeting  July  17  in  Seattle,  at  which  Hans 
Mumm,  city  engineer  of  Everett,  presided.  A 
resolution  was  adopted  providing  for  a  com- 
mittee of  three  to  arrange  for  future  meetings 
and  prepare  a  plan  for  the  organization  of  all 
city  engineers  in  the  state.  'The  plan  will  be 
thoroughly  discussed  at  the  meeting  of  the 
League  of  Washington  Municipalities  to  be 
held  in  Everett  Oct.  17. 


H.  O.  K  E  L  L  E  Y,  whose  promotion  from  as- 
sistant to  division  engineer  of  the  Evansville 
&  Indianapolis  Railroad  was  noted  in  the  June 
3  issue,  has  been  made  engineer  maintenance  of 
way.  The  change  is  in  title  only  and  does  not 
affect  Mr.  Kelley's  duties.  He  will  continue 
to  make  his  headquarters  at  Terre  Haute,  Ind 

B.  B.  Shaw,  formerly  assistant  engineer 
for  the  Chicago,  Rock  Island  &  Pacific  Rail- 
way, has  been  promoted  to  the  position  of 
engineer  of  the  Arkansas  division.  His  head- 
quarters are  at  Little  Rock. 

W.  R.  A  R  M  STRONG  has  resigned  as  chief 
engineer  and  general  manager  of  the  Salt 
Lake  &  Utah  Railroad  to  become  engineer 
maintenance  of  way  for  the  Union  Pacific 
Railroad,  with  office  at  Omaha.  After  nearly 
fourteen  years'  experience  in  the  engineering 
and  operating  departments  of  different  rail- 
roads, Mr.  Armstrong  went  to  the  Oregon 
Short  Line  in  1905.  He  was  employed  on  spe- 
cial engineering  work  during  his  first  year 
with  that  road  and  later  had  charge  of  con- 
struction of  the  Yellowstone  Park  branch  and 
of  the  line  from  Huntington  to  Homestead, 
Ore.  His  promotion  to  the  superintendency 
of  the  Montana  division  followed  in  1908.  He 
was  made  chief  engineer  and  general  manager 
in  1913. 

F.  T  A  P  L  E  Y,  formerly  assistant  engineer 
for  the  Canadian  Pacific  Railway,  has  taken 
a  similar  position  with  the  Canadian  Govern- 
ment Railways  (Intercolonial)  at  Moncton, 
N.   B. 

Charles  F.  Hinchman,  assistant 
engineer  maintenance  of  way  at  Mount  Car- 
mel,  111.,  since  January,  1914,  has  been  made 
engineer  maintenance  of  way  of  the  newly 
created  Indianapolis  terminal  of  the  Cleveland. 
Cincinnati,  Chicago  &  St.  Louis  Railway.  He 
was  born  at  Detroit  in  1882  and  was  gradu- 
ated from  the  University  of  Michigan  in  1904. 
His  first  experience  in  railroad  engineering 
was  with  the  Big  Four  in  1908  as  assistant  on 
the  engineering  corps.  For  two  years,  from 
1909  to  1911,  Mr.  Hinchman  was  employed 
on  interlocking  and  bridge  work,  after  which 
he  was  again  made  assistant  on  the  engi- 
neering corps.  His  appointment  as  assistant 
engineer  followed  in  1914. 

Frank  Scotten,  construction  supei-- 
intendent  for  the  Montana  Power  Company, 
Holter,  Mont.,  is  now  engaged  on  the  con- 
struction of  a  66,000-hp.  hydroelectric  plant 
near  that  city.  The  length  of  the  dam  and 
intake  is  about  1300  ft.  and  the  maximum 
height  130  ft.  The  station,  which  is  designed 
to  use  6000  cu.  ft.  per  second,  will  be  in  oper- 
ation about  September,  1917. 

F.  D.  Batchellor,  district  engineer 
maintenance  of  way  of  the  Cincinnati,  Ham- 
ilton &  Dayton  and  the  Baltimore  &  Ohio 
Southwestern  railroads  at  Cincinnati,  has  had 
his  jurisdiction  extended  to  include  the  North- 
west district  of  the  Baltimore  &  Ohio.  Early 
in  1913  he  was  promoted  from  division  engi- 
neer to  assistant  to  the  general  superintendent 
at  Cincinnati.  Later  in  that  year  he  was 
made  assistant  superintendent  of  the  Toledo 
division,  and  from  there  was  transferred  to 
Cincinnati  as  district  engineer. 

E.  G.  Lane,  formerly  engineer  of  the 
Northwest  district  of  the  Baltimore  &  Ohio 
Railroad,  has  been  appointed  engineer  main- 
tenance of  way  of  the  Western  lines  of  the 
Baltimore  &  Ohio  and  the  Cincinnati,  Hamil- 
ton &  Dayton. 

K.  J.  C  0  R  R  E  L  L  has  been  promoted  from 
division  engineer  of  the  Baltimore  &  Ohio 
Southwestern  to  district  engineer  maintenance 
of  way  of  the  Southwest  district. 
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Prof.  A.  N.  Talbot  of  the  University 
of  Illinois  and  Prof.  George  F.  Swain  of  Har- 
vard University  and  Massachusetts  Institute 
of  Technology  have  been  chosen  as  two  of  the 
arbitrators  of  the  dispute  that  has  arisen  over 
plans  for  the  rehabilitation  of  the  Galveston 
causeway.  The  three  steam  railroads  inter- 
ested asked  Professor  Talbot  to  serve  on  the 
committee.  Professor  Swain  was  the  choice 
of  the  interurban  railway  and  the  county,  who 
oppose  the  plans  advocated  by  the  three  steam 
roads.  Professors  Talbot  and  Swain  are  to 
agree  upon  a  third  member  of  the  arbitration 
board. 

E.  E.  H  E  R  T  H  has  been  promoted  from 
assistant  division  engineer  for  the  Baltimore 
&  Ohio  Southwestern  Railroad  at  Seymour, 
Ind.,  to  division  engineer  at  Flora,  111. 

F.  A.  NoETZLi  has  resigned  as  instruc- 
tor in  civil  engineering  at  Lehigh  University 
to  become  associated  with  Charles  C.  Hopkins, 
consulting  engineer,  Rochester,  N.  Y.  He  is 
employed  as  resident  engineer  on  the  con- 
struction of  a  reinforced-concrete  filtration 
plant  at  Perry,  N.  Y.  After  graduation  from 
the  Swiss  National  Polytechnic  Institute  at 
Zurich  in  1911  Mr.  Noetzli  made  a  topographic 
map  of  a  part  of  the  Swiss  National  Park. 
He  was  later  connected  with  the  surveying 
department  of  the  Loetschberg  railroad,  fol- 
lowing which  he  spent  a  year  as  designing 
engineer  and  inspector  on  reinforced-concrete 
construction  in  Rome.  He  was  a  professor 
at  his  alma  mater  for  the  year  preceding  his 
coming  to  the  United  States.  His  first  posi- 
tion in  this  country  was  with  the  Carnegie 
Steel  Company  at  Baltimore.  He  went  from 
there  to  Lehigh  University. 

Wills,  Ludwig  &  Company,  a  new 
building-contracting  firm,  have  opened  offices 
in  the  Middle  City  Building,  Philadelphia.  A. 
E.  Wills  has  for  the  last  10  years  been  con- 
nected with  the  firm  of  Henry  L.  Brown  of 
that  city.  E.  E.  Ludwig,  structural  engineer, 
was  until  recently  employed  by  the  city  ot 
Philadelphia. 

George  W.  Norris,  director  of 
wharves,  docks  and  ferries  of  the  city  of 
Philadelphia,  has  been  named  by  President 
Wilson  as  one  of  the  members  of  the  Farm 
Loan  Board  of  the  new  federal  farm-loan  sys- 
tem created  by  the  rural  credits  act  of  July 
17.  After  graduation  from  the  University  of 
Pennsylvania  Mr.  Norris  spent  six  years  in 
newspaper  work.  He  began  the  practice  of 
law  in  1886  and  later,  in  1894,  entered  the 
bond-investment  business.  He  was  made  di- 
rector of  wharves,  docks  and  ferries  in  1911 
and  in  that  position  became  quite  well  known 
to  engineers  interested  in  harbor  development. 

W.  R.  M  c  C  A  N  N,  after  serving  for  a  year 
as  private  secretary  to  Commissioner  Walter 
A.  Shaw,  has  been  appointed  by  the  State 
Public  Utilities  Commission  of  Illinois  as  its 
valuation  engineer.  Prior  to  joining  the 
Illinois  commission  Mr.  McCann  spent  several 
years  on  the  Panama  Canal  in  charge  of  elec- 
trical desigfn  and  construction. 

Dion  Martinez,  who  has  been  em- 
ployed by  the  city  of  Philadelphia  since  1912, 
has  been  made  principal  assistant  engineer 
of  subway  construction  in  the  department  of 
city  transit.  Mr.  Martinez  assisted  in  the 
•  preparation  of  the  report  presented  by  the 
Philadelphia  transit  commission  in  1912,  and 
when  the  department  of  city  transit  was  or- 
ganized in  1913  he  was  placed  in  charge  of 
the  acquisition  of  field  data.  Later  he  pre- 
pared specifications  for  and  had  charge  of 
the  construction  of  the  subway  and  elevated 
lines  and  the  sewers  necessary  to  drain  the 
subway  loop.  Before  entering  the  Philadel- 
phia transit  department  Mr.  Martinez  was 
engaged  by  various  United  States  government 
commissions  in  Spanish-American  countries 
and  carried  on  a  private  consulting  engineer- 
ing practice  in  Cuba. 

Charles  F.  Puff  has  been  promoted 
from   surveyor  and  regulator  in  the  Bureau 


of  Surveys  of  Philadelphia  to  assistant  engi- 
neer in  that  bureau.  He  first  took  up  engi- 
neering work  in  1900,  and  after  a  year's  field 
work  studied  mathematics  and  engineering  at 
Temple  University.  From  1903  to  1905  he 
was  employed  by  the  Philadelphia  Bureau  of 
Filtration,  and  the  American  Pipe  &  Construc- 
tion Company  claimed  him  as  resident  engi- 
neer for  the  following  three  years.  He  joined 
the  Bureau  of  Surveys  in  1908,  but  resigned 
in  1912  to  become  city-planning  engineer  for 
Newark,  N.  J.  After  a  short  experience  there 
he  returned  to  the  Philadelphia  Bureau  of 
Surveys,  where  he  has  since  been  employed. 

Robert  M.  Patterson,  special  agent 
in  the  general  manager's  department  of  the 
Pennsylvania  Railroad,  was  recently  placed 
on  that  road's  "Roll  of  Honor."  Mr.  Patter- 
son was  educated  at  the  University  of  Penn- 
sylvania and  after  graduation  in  1870  joined 
the  engineer  corps  of  the  Northern  Pacific 
Railroad.  He  went  to  the  Pennsylvania  three 
years  later  as  assistant  supervisor  and  as- 
sistant trainmaster.  After  five  years'  service 
he  resigned  to  practise  engineering  in  Vir- 
ginia. The  year  1882  found  him  once  more 
engaged  in  railroad  work,  as  division  superin- 
tendent for  the  Buffalo,  New  York  &  Phila- 
delphia Railroad.  He  returned  to  the  Penn- 
sylvania in  1885  as  special  agent  in  the  office 
of  the  general  superintendent  of  transporta- 
tion. He  was  successively  superintendent  of 
the  Kensington  and  New  York  divisions,  gen- 
eral superintendent  of  the  Pittsburgh  terminals 
and  superintendent  of  freight  transportation. 
His  appointment  as  special  agent  in  the  gen- 
eral manager's  department  came  in  May  of 
this  year,  preceding  his  retirement  by  only 
a  few  months. 

Col.  John  Millis,  Corps  of  Engineers, 
U.  S.  A.,  has  been  transferred  from  Newport, 
R.  I.,  to  become  engineer  of  the  Southeastern 
division,  with  office  at  Savannah,  Ga.  Colonel 
Millis  has  had  charge  of  the  Newport  dis- 
trict since  1912,  and  while  stationed  there 
served  as  senior  member  of  the  special  board 
that  made  surveys  for  a  barge  canal  from 
Toledo  to  Chicago. 

Col.  William  E.  Craighill, 
Corps  of  Engineers,  U.  S.  A.,  stationed  at 
Boston,  has  been  temporarily  appointed  to  suc- 
ceed Col.  John  Millis  at  Newport,  R.  I. 

Stuart  K.  Knox,  who  for  the  last  eight 
years  has  been  principal  assistant  engineer 
for  Nicholas  S.  Hill,  Jr.,  consulting  engineer, 
of  New  York  City,  has  been  made  a  member 
of  the  firm  of  Nicholas  S.  Hill,  Jr.,  and  S.  F. 
Ferguson.  Mr.  Knox  was  grraduated  from  the 
University  of  Michigan  in  1903,  after  which 
he  joined  the  U.  S.  engineer's  office  at 
Muskegon,  Mich.  In  the  spring  of  1904  he 
went  to  Texas,  where  he  was  employed  on  sur- 
veys during  that  summer.  He  came  to  New 
York  City  in  the  fall  to  enter  the  employ  of 
the  Thompson-Starrett  Company  as  time- 
keeper. After  eleven  months  in  that  capacity 
he  was  promoted  to  superintendent  of  con- 
struction, and  his  appointments  as  engineer 
and  estimator,  and  superintendent  in  full 
charge  followed  shortly.  Mr.  Knox  entered  the 
employ  of  the  Foundation  Company  late  in 
1907,  but  resigned  after  a  few  months  to  be- 
come  associated   with   Mr.   Hill. 

W.  C.  A.  Palmer,  who  has  been  engaged 
in  engineering  work  in  the  Philippines  for  the 
last  eight  years,  is  now  in  the  United  States 
on  extended  leave  of  absence.  He  has  just 
completed  an  extensive  tour  of  Spain  and  the 
Orient.  Mr.  Palmer  has  for  the  past  year 
been  the  district  engineer  of  the  Province  of 
Occidental  Negros,  one  of  the  richest  islands 
of  the  Philippines.  He  will  leave  the  United 
States  about  the  first  of  the  year. 

Howard  W.  Morgan  has  resigned  as 
senior  engineer  for  the  Milwaukee  (Wis.) 
Sewerage  Commission  to  become  associated 
with  the  Dorr  Company,  engineers.  New  York 
City.  Mr.  Morgan  is  a  graduate  of  the  Mich- 
igan College  of  Mines  and  was  for  several 
years    engaged    in    mining    and    metallurgical 


work.  He  joined  the  Milwaukee  Sewerage 
Commission  early  in  1914.  He  will  now  spe- 
cialize on  sewage-sedimentation  problems. 

L.  L.  B  R  0  c  K  M  a  N,  who  has  been  in  the 
employ  of  the  Louisville  &  Nashville  Rail- 
road, the  U.  S.  Government  and  the  Robert 
Bruce  Construction  Company,  Indianapolis, 
was  last  heard  of  in  Cleveland.  His  relatives, 
who  have  had  no  communication  from  him 
since  last  March,  have  requested  the  Engineer- 
ing Record  to  publish  this  note,  hoping  that 
any  of  Mr.  Brockman's  friends  who  know  his 
whereabouts  will  assist  his  family  in  locating 
him.  Letters  addressed  to  this  journal  will 
be  forwarded  to  the  proper  persons. 

John  V.  W.  Reyndbrs,  who  recently 
resigned  as  vice-president  of  the  Pennsylvania 
Steel  Company  in  charge  of  the  Steelton  plant, 
has  opened  consulting  engineering  offices  in 
the  Equitable  Building,  New  York  City.  His 
experience  in  steel  construction  covers  a  period 
of  30  years.  He  is  largely  responsible  for 
the  prominent  place  the  Steelton  plant  now 
holds,  and  it  was  through  his  efforts  that  those 
properties  remained  operative  when  they  were 
acquired  by  the  Pennsylvania  and  other  rail- 
road interests.  Mr.  Reynders  was  graduated 
from  Rensselaer  Polytechnic  Institute  in  1886, 
and  in  the  fall  of  that  year  entered  the  employ 
of  the  Pittsburgh  Bridge  Company.  After 
nearly  two  years  with  that  firm  he  had  a  brief 
experience  with  Snead  &  Company,  which  was 
followed  by  his  appointment  in  1888  as  de- 
signer and  computer  for  the  Pennsylvania 
Bridge  Company.  The  following  year  he  was 
made  shop  inspector  under  George  S.  Morison 
for  the  Union  Bridge  Company  at  Buffalo, 
N.  Y.,  and  Athens,  Pa.  Early  in  1890  he  was 
appointed  to  a  position  with  the  Pittsburgh 
Testing  Laboratories,  but  resigned  after  about 
eight  months'  service  to  become  engineer  in 
the  bridge  and  construction  department  of  the 
Pennsylvania  Steel  Company.  He  was  pro- 
moted to  the  superintendency  of  that  depart-- 
ment  in  1892  and  a  few  years  later  was  placed 
in  complete  charge  of  the  Steelton  plant. 


Obituary  Notes 


Frank  H  Britton,  president  of  the 
St.  Louis  Southwestern  Railroad,  died  last 
week  at  his  home  in  St.  Louis.  He  was  66 
years  old  and  had  been  president  of  the  Cot- 
ton Belt  for  seventeen  years. 

Ernest  G.  Barrow,  city  engineer  of 
Hamilton,  Ontario,  for  thirteen  years,  died  at 
Toronto  July  22.  He  was  employed  on  the 
construction  of  the  first  sewage-disposal  plant 
in  Canada  and  also  assisted  in  planning  the 
high-level  bridge  at  Hamilton.  Since  1909  he 
has  been  a  member  of  Barrow  &  Hunting,  con- 
tractors, of  Toronto. 


Civil  Service  Examinations 

United  States. — Examinations  will  be  held 
Aug.  8  at  the  usual  places  for  structural-steel 
draftsmen  at  $4  to  $8  per  day.  Another  for 
senior  highway  engineer,  salary  $2,200  to 
$4,000,  will  be  held  Aug.  8.  An  examination 
for  mechanical  draftsman,  salary  $1,000  to 
$1,200,  will  be  held  Aug.  22.  One  for  labora- 
tory assistant,  salary  $900  to  $1,200,  will  take 
place  Aug.  23  and  24.  Form  1312  should  be 
filled  in  by  applicants  for  these  positions.  Ex- 
aminations for  aid  in  U.  S.  Coast  and  Geodetic 
Survey  and  draftsman  in  the  engineer  depart- 
ment will  be  held  Sept.  13.  Further  informa- 
tion may  be  obtained  at  the  usual  places. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Aug.  5.     Assistant  Sanitary  Engineer, 

Illinois   July  8 

Aug.  21-25.  Second  Lieutenant,  civilian 

candidates    April  1 
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Trench  Pump  Operated  by  Gaso- 
line Engine  or  by  Hand 

Those  of  our  readers  who  have  excavatinj^ 
problems  will  be  interested  in  a  new  optional 
power  or  hand  pump  suitable  for  excavating 
soft  or  fluid  materials,  recently  placed  on  the 
market  by  the  Edson  Manufacturing  Company 
of  Boston,  Mass.  The  outfit  consists  of  an 
Edson  air-cooled  gasoline  engine  attached  to 
an  Edson  No.  3  diaphragm-trench  pump, 
which  in  turn  is  mounted  on  a  wooden  skid 
(as  shown  in  the  illustration)  or  a  four- 
wheeled  hand  truck,  depending  on  the  in- 
tended use. 

The  engine  is  bolted  to  the  pumphead   in 


PUMP    MOUNTED   ON    SKID 

such  a  way  as  to  be  readily  detached  should 
it  be  necessary  to  operate  the  pump  by  hand. 
It  will  exert  a  pull  or  lift  of  1000  lb.  per  stroke 
and  is  guaranteed  to  drive  the  pump  to  its 
full  capacity  at  a  fuel  cost  of  two  to  five 
cents  per  hour.  In  order  to  limit  the  weight 
as  much  as  possible,  an  air-cooled  type  ot 
motor  was  adopted,  with  the  result  that  the 
complete-  outfit  may  be  readily  transported 
from  place  to  place  by  two  men.  "Drawn-into- 
gear"  accidents  have  been  entirely  eliminated 
by  carefully  guarding  all  gears. 

In  a  recent  test  conducted  by  D.  A.  Suther- 
land, superintendent  of  the  water  department 
of  Lynn,  Mass.,  two  of  these  Edson  outfits 
were  used  continuously  for  sixty-six  days,  and 
in  this  time  pumped  9,000,000  gal.  of  water 
and  sand.  One  gallon  of  gasoline  was  suffi- 
cient to  run  a  pump  12  hours  and  the  work 
of  each  was  equivalent  to  that  of  four  men 
using  a  hand  pump. 

John  H.  Allen  Is  Dead 

John  H.  Allen,  for  the  past  fifteen  years 
president  of  the  John  F.  Allen  Company,  New 
York  City,  died  July  22  at  his  home  on  Katts- 
kill  Bay,  Lake  George,  N.  Y.  Mr.  Allen  was 
in  his  fifty-eighth  year  and  was  for  many 
years  an  active  member  of  the  board  of  trade 
of  the  Borough  of  the  Bronx,  New  York  City. 


Organize  New  Turbine  Company 

The  Moore  Steam  Turbine  Corporation, 
Wellsville,  N.  Y.,  has  been  organized  with  an 
authorized  capitalization  of  $160,000  to  build 
an  improved  type  of  single  and  multi-stage 
steam  turbine  in  sizes  from  5  to  1000  hp. 

The  officers  of  the  corporation  are:  J.  L. 
Moore,  president,  formerly  chief  engineer  of 
the  Kerr  Turbine  Company;  J.  B.  Laird,  vice- 
president,  formerly  factory  manager  of  the 
Kerr  Turbine  Company;  E.  D.  Spicer,  secre- 
tary and  treasurer,  formerly  chief  draftsman 
and  acting  chief  engineer  of  the  Kerr  Turbine 
Company. 

Plans  have  been  drawn  and  the  contract  will 
be  let  at  once  for  a  modern  fireproof  rein- 
forced-concrete  factory  building,  power  house 
and  testing  plant. 


Spark  Plug  Has  Heat-Proof 
Composition  Insulator 

Contractors  who  use  motor  trucks  and  other 
gasoline  engine  equipment  have  no  doubt  ex- 
perienced trouble  with  broken  spark-plug  in- 
sulators. A  plug  designed  to  eliminate  that 
trouble  has  been  designed  by  the  Hartford 
Machine  Screw  Company,  Hartford,  Conn. 
That  company's  "Master  Calorite"  spark  plug 
has  been  heated  white  hot  and  plunged  in  cold 
water  several  times  in  succession  without 
breakage.  The  steel  shell  is  designed  to  give 
ample  space  for  expansion  and  contraction. 
As  proof  that  Master  Calorites  will  stand  the 
heavy  service  demanded  by  contractors,  their 
continued  use  by  the  Fifth  Avenue  Bus  Com- 
pany, New  York  City,  and  other  large  com- 
panies is  cited. 


For  more  than  five  years  suits  between  the 
Sanitary  Street  Flushing  Company  and  vari- 
ous infringers  have  been  fought  in  the  fed- 
eral courts.  The  Ottofy  patent,  which  covers 
"any  flushing  machine  made  or  that  can  be 
changed  or  adjusted  to  deliver  a  flat  stream 
of  water  under  pressure,  forward  and  later- 
ally, at  an  angle  of  20  deg.  or  less,"  was  re- 
cently sustained  and  almost  immediately  pur- 
chased by  the   Studebaker   interests. 


To  Study  South  American  Materials 

and  Machinery  Markets 

The  U.  S.  Bureau  of  Foreign  and  Domestic 
Commerce  is  completing  arrangements  for  an 
investigation  of  the  markets  for  construction 
materials  and  machinery  in  South  America. 
W.  W.  Ewing,  a  civil  engineer  with  27  years' 
experience  in  engineering  and  construction 
work,  will  spend  the  next  three  months  con- 
ferring with  manufacturers  in  the  United 
States,  after  which  he  will  sail  for  South 
America. 


Fifty  Years  of  a  Business  Man's  Life 

In  a  fifty-page  booklet,  Frederick  A.  Riehle, 
of  the  Riehle  Brothers'  Testing  Machine  Com- 
pany, relates  his  business  experiences  during 
a  period  of  fifty  years.  The  narrative  tells 
of  the  beginning  of  the  present  Riehle  com- 
pany and  discusses  the  scale  and  testing  ma- 
chine businesses  in  general.  Several  pages 
are  also  devoted  to  personal  reminiscences  by 
Mr.   Riehle. 


Spot  Ground  Saves  Labor  and 
Supports  500-Lb,  Load 

A  comparatively  new  spot  ground  is  that 
manufactured  by  the  United  States  Spot 
Ground  Corporation,  Omaha,  Neb.  The  device 
is  made  in  two  types — one  for  use  on  floors 
and  the  other  for  walls  and  ceilings.  The 
Merritt  spot  ground,  as  illustrated,  consists 
of  a  metal  plate  on  which  is  fastened  a  wood 
block  to  which  base  boards,  carpet  strips,  elec- 
tric-light fixtures  and  furring  can  be  nailed. 
The  device  eliminates  anchoring,  bracing, 
wedging  and  cutting  plugs.  It  also  makes  un- 
necessary the  digging  out  of  mortar  joints  so 
that  plugs  can   be  driven   into  the  wall  with 


Business  Notes 

W.  R.  Hulbert,  sales  manager  of  the  Gold- 
schmidt  Thermit  Company,  New  York  City, 
gave  an  illustrated  lecture  July  25  before  the 
members  of  the  Clinchfield  Railway  Club  at 
Erwin,  Tenn.  The  theory  and  practicability  of 
making  thermit  welds  were  discussed  and  prac- 
tical demonstrations  made. 

Melbert  W.  Taber  has  resigned  as  manager 
of  maintenance  and  construction  for  the  Pack- 
ard Motor  Car  Company  to  become  manager  of 
the  Detroit  office  of  the  Asbestos  Protected 
Metal  Company. 

The  Hollow  Building  Tile  Manufacturers'  As- 
sociation has  moved  its  offices  from  Cleveland  to 
Chicago.  Charles  T.  Harris  has  resigned  as 
secretary. 

Keuffel  &  Esser  Company,  Hoboken,  N.  J., 
has  perfected  a  new  flexible  curve  rule  made  of 
black  xylonite.  On  one  edge  is  a  ruling  strip 
of  the  black  material  and  on  the  other  a  wire 
for  retaining  the  rule  in  the  curve  to  which  it 
is  bent.    Each  extremity  ends  in  a  tangent. 

The  General  Filtration  Company,  Rochester, 
N.  Y.,  is  doubling  the  capacity  of  its  works  to 


WALL  SPOT  GROUND 
ON  LEFT ;  FLOOR 
GROUND      ON       RIGHT 


the  accompanying  breakage  in  plugs  and  pos- 
sibly in  the  wall  itself. 

A  quick-setting  molding  plaster  is  applied 
to  the  back  of  the  metal  plates.  The  spot 
ground  is  then  pushed  against  the  wall  until 
the  plaster  is  forced  through  the  holes  in  the 
plate  and  the  face  of  the  ground  brought  to 
the  desired  alignment.  Portland-cement  mor- 
tar is  used  in  applying  the  spot  grounds  to 
floors.  One  Merritt  ground  has  withstood  a 
straightway  pull  of  more  than  500  lb.,  and 
grounds  placed  on  walls  have  supported  a 
load  of  nearly  600  lb. 


meet  the  increasing  demand  for  air  diffusers 
used  in  the  activated-sludge  process  of  sewage 
treatment. 


Studebaker  Buys  Ottofy  Patent 
on  Street  Flushers 

The  Studebaker  Municipal  Utilities  Com- 
pany has  bought  the  Ottofy  patents  on  street- 
flushing  machines  from  the  Sanitary  Street 
Flushing  Machine  Company.  Flushers  manu- 
factured under  that  patent  will  be  marketed 
through  the  vehicle  division  of  the  Studebaker 
organization. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

American  Blower  Company,  Detroit.  Series 
3  and  4  of  Bulletin  17.  Devoted  to  heaters  for 
industrial  buildings. 

Ingersoll-Rand  Company,  New  York  City. 
Catalog,  6x9  in.,  124  pages,  illustrated  and 
indexed.  Printed  in  Spanish  and  describes  full 
line  of  that  company's  pneumatic  drills,  ham- 
mers, turbines,  pumps  and  other  appliances. 

W.  A.  Zelnicker  Supply  Company,  St.  Louis, 
Mo.  Bulletin  200,  3x8  in.,  24  pages.  Lists 
equipment  for  sale. 

Toch  Brothers,  New  York  City.  Catalog,  6x9 
in.,  32  pages.  Pictures  of  large  structures  on 
which  R.  I.  W.  preservative  compounds  have 
been  used. 
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Helping  the  Young  Engineer 

APROPOS  of  the  suggestions  outlined  in 
the  Engineering  Kecord  of  June  24  for 
improving  the  service  which  the  American 
Society  of  Civil  Engineers  renders  its  mem- 
bers, it  seems  worth  while  to  call  attention 
to  the  part  local  associations  can  play  in 
helping  the  young  engineer.  At  the  last 
meeting  of  the  San  Francisco  Association 
of  Members  of  the  society  it  was  proposed 
that  once  a  year  a  meeting  be  held  espe- 
cially for  juniors,  whether  affiliated  with 
the  association  or  not,  with  the  idea  of 
helping  them  broaden  their  acquaintance 
among  their  seniors.  It  was  found  that  al- 
though 250  students  in  civil  engineering 
have  been  graduated  from  two  colleges  near 
San  Francisco  in  the  past  four  years  there 
are  now  registered  in  the  San  Francisco 
district  only  74  junior  members  of  the  so- 
ciety, and  of  this  small  number  less  than 
8  per  cent  have  affiliated  with  the  local  as- 
sociation. Cause  and  effect  in  this  situation 
are  probably  closely  related.  The  San  Fran- 
cisco organization  is  a  live  one,  however, 
and  in  the  territory  it  serves  this  condition 
is  being  changed.  Inducements  to  junior 
membership  are  to  be  offered  and  plans  are 
being  discussed.  Through  this  sort  of  ac- 
tivity the  society  may  expect  to  gain  new 
members  and  strengthen  its  hold  on  the 
territory.  The  Pacific  Coast  is  so  far  re- 
moved from  the  society  headquarters  that 
were  there  no  local  associations  the  society 
would  make  only  an  indirect,  impersonal 
appeal  to  an  engineer  who  did  not  find  its 
publications  useful  and  could  not  expect  to 
command  prestige  by  virtue  of  his  standing 
in  the  society.  That  is  particularly  true  of 
most  of  those  eligible  to  junior  member- 
ship. 

Flood  Protection  for  Erie 

AFTER  some  big  catastrophe  there  are 
a  general  bustling  about  of  officials, 
countless  inquiries  and  "probes"  and  other 
time-consuming  formalities  which  drag 
along  until  finally  the  public  forgets  all 
about  the  matter  until  the  next  accident 
occurs.  Occasionally,  however,  the  lesson  of 
a  great  disaster  is  taken  to  heart  and  con- 
structive work  done  to  prevent  a  repetition 
of  it.  A  case  in  point  is  that  of  Erie,  Pa., 
which  was  inundated  by  the  flood  in  Mill 
Creek  about  a  year  ago.  Thirty-nine  lives 
were  lost  and  the  property  damage  was 
estimated  at  $3,000,000.  Last  week,  on  the 
date  of  the  anniversary  of  the  flood,  flood- 
control  works  were  formally  inaugurated. 
The  main  feature  of  the  project  is  a  rein- 
forced-concrete  tube,  22  ft.  wide  and  18  ft. 
high,  which  will  be  bedded  into  solid  rock 
the  entire  length  of  the  city,  about  2  miles, 
and  will  cost  approximately  $1,000,000.  It  is 


expected  that  the  main  portion  of  this  work 
will  be  well  under  way  this  fall.  With  the 
completion  of  this  project  the  flood  menace 
in  Erie  will  be  effectively  removed.  There 
is  a  moral  here  for  other  cities  where  the 
possibility  of  flood  damage  still  exists.  Erie 
is  profiting  by  its  harrowing  experiences  of 
a  year  ago.  Other  towns  can  begin  the 
construction  of  flood-prevention  works  now, 
without  waiting  for  a  toll  in  lives  and 
property. 

Failures  in  Army  Examinations 

WHY  have  so  large  a  percentage  of 
civilian  candidates  failed  to  pass  the 
examinations  for  commissions  in  the  Corps 
of  Engineers  of  the  U.  S.  Army?  In  some 
quarters  this  question  is  answered  by  stat- 
ing that  the  tests  have  been  unduly  difficult 
— made  so  purposely,  in  fact,  because  of  a 
reluctance  on  the  part  of  the  officers  of  the 
corps  to  admit  citizens  to  this  branch  of 
the  service.  In  the  light  of  these  comments 
and  the  fact  that  examinations  for  commis- 
sions in  the  corps  are  to  be  held  week  after 
next,  the  letter  from  General  Black,  on 
page  210,  is  interesting  and  timely.  Gen- 
eral Black  disclaims  emphatically  any  preju- 
dice against  the  commissioning  of  techni- 
cally qualified  civilians.  In  fact,  he  has 
been  making  a  special  effort  to  secure  a 
supply  of  officers  from  the  country's  leading 
technical  schools.  He  holds — and  in  his 
contention  he  is  supported  by  the  dean  of  a 
prominent  engineering  college — that  the 
examinations  are  not  too  severe.  In  his 
opinion  the  failure  of  40  per  cent  of  the 
candidates  at  a  recent  test  must  be  ac- 
counted for  either  by  the  fact  that  the  edu- 
cation now  given  by  our  technical  schools  is 
not  thorough  or  else  that  the  candidates 
who  tried  this  examination  were  not  really 
representative  graduates. 

Working  with  the  Public 

WHAT  is  the  best  way  to  convince  a 
skeptical  public  that  a  certain  munici- 
pal improvement  is  necessary,  and  to  secure 
funds  for  its  construction?  Chicago's 
method  is  illustrated  by  the  activities  of  its 
Association  of  Commerce  in  support  of  the 
plan  for  filtering  the  city's  water  supply 
and  installing  meters.  The  association 
publishes  in  the  Chicago  Examiner  each 
week  a  four-column  article  on  some  civic 
subject.  'In  the  case  of  the  water-filtration 
project  an  engineer  of  experience  was  em- 
ployed to  make  the  necessary  investigations. 
The  data  were  well  digested  and  the  result- 
ing "stories"  were  examples  of  some  of  the 
best  publicity  engineering  works  in  Chicago 
ever  received.  Coupled  with  the  filtration 
proposition  was  a  plea  for  meters,  for  Chi- 
cago wastes   60  per  cent  of  the  250  gal. 


credited  daily  to  each  individual.  Only  one 
citizen  in  fifteen  purchases  water  by  meter. 
To  engineers  and  waterworks  officials  no 
arguments  for  meters  are  necessary,  but  the 
layman  must  be  educated  to  realize  the 
necessity  for  their  installation.  Articles 
from  authoritative  sources  such  as  the  ones 
published  in  the  Chicago  papers  will  make 
the  acquisition  of  desirable  public  improve- 
ments much  easier.  Other  cities  with  simi- 
lar problems  could  well  afford  to  copy  Chi- 
cago's publicity  methods. 

Engineer  as  "Silent  Partner" 

DURING  the  construction  period  of  the 
Panama-Pacific  Exposition  engineers 
were  made  the  executives  in  administering 
the  $18,000,000  budget.  The  result  was 
completion  on  time  and  within  the  funds 
assigned — a  world's  record.  In  the  "de- 
struction period,"  now  well  advanced,  engi- 
neers are  still  handling  the  funds  and  man- 
aging the  business  affairs  with  great  satis- 
faction to  the  exposition  company.  Dyna- 
mite is  being  used  in  a  way  which  causes 
only  slight  loss  of  salvable  material  and 
makes  it  possible  to  get  out  the  remainder 
for  less  than  1  per  cent  of  what  it  would 
cost  to  dismantle  and  dismember  the  struc- 
tures by  hand.  A  review  of  the  entire 
wrecking  project  is  presented  on  page  203 
of  this  issue.  The  executive  responsibility 
intrusted  to  engineers  in  the  exposition 
work  marks  a  long  stride  toward  a  higher 
standing  for  the  profession  among  financial 
interests ;  but  with  the  less  thoughtful  pub- 
lic the  engineer  played  his  usual  role  of 
"silent  partner."  The  monumental  achieve- 
ments of  the  engineering  department  were 
entirely  finished,  and  for  the  most  part  cov- 
ered up,  before  the  opening  date.  Visitors 
came  then  to  marvel  at  the  work  of  sculptor, 
architect  and  landscape  gardener,  but  com- 
prehended little  of  the  prodigious  under- 
taking which  the  engineer  had  to  carry  out 
— ^the  transformation  of  600  acres  of  bay 
and  tide  flats  into  an  "enchanted  city,"  with 
every  modern  convenience.  With  the  clos- 
ing of  the  gates  it  was  popularly  considered 
that  the  exposition  was  history.  Not  so 
with  the  engineer.  He  had  stood  in  the 
background  during  the  festal  season,  but 
after  the  last  visitor  had  gone  decorations 
were  stripped  off  and  wrecking  and  salvag- 
ing operations  transformed  the  exposition 
into  a  scene  of  devastation  and  chaos.  The 
engineer  is  now  fulfilling  the  second  half  of 
his  commission  to  build  up  and  then  to  tear 
down.  His  work  will  not  be  finished  until 
the  site  is  restored  on  the  first  of  next  year. 
Meantime  it  is  his  part  to  care  little  for  the 
absence  of  popular  attention  and  to  find 
sufficient  reward  in  showing  a  gross  salvage 
income  of  $550,000,  with  a  wrecking  cost  of 
only  $250,000. 
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Admission  to  Reserve  Corps 

IN  PRESCRIBING  definite  requirements 
for  admission  to  the  grades  of  first  and 
second  lieutenants,  captain  and  major  of 
the  Engineer  Officers'  Reserve  Corps  of  the 
U.  S.  Army  the  War  Department  has  taken 
the  initial  step  in  building  up  a  nation-wide 
organization  of  technically  trained  men  as 
a  defense  measure.  General  Black's  an- 
nouncement on  page  193  will  be  widely  read 
by  engineers  who,  during  the  past  year, 
have  been  eager  to  place  their  services  at  the 
disposal  of  the  nation.  Before  the  National 
Defense  Act  was  passed  last  month  there 
was  no  ofikial  federal  channel  into  which  the 
military  enthusiasm  of  engineers  could  be 
turned.  Nevertheless  this  interest  sought 
outlets  through  attendance  at  military 
engineering  lectures,  in  courses  of  read- 
ing and  in  armory  drill  and  outdoor  ma- 
neuvers. Technical  men  who  have  par- 
ticipated in  preliminary  work  of  this  sort 
now  have  an  opportunity  of  receiving  offi- 
cial recognition  in  the  Officers'  Reserve 
Corps. 

The  proper  procedure  to  follow  in  ap- 
plying for  examination  is  explained  in  de- 
tail by  General  Black  elsewhere  in  this 
issue.  It  is  important  to  note  that  pro- 
vision has  been  made  for  two  grades  of  ser- 
vice— combatant  and  special.  The  former 
is  intended  primarily  for  the  younger  men 
of  the  profession,  physically  capable  of  per- 
forming rigorous  duty  at  the  front;  the 
latter  for  the  senior  members,  not  so  robust, 
but  still  well  qualified  technically  to  per- 
form invaluable  service  on  lines  of  commu- 
nication, at  sea-coast  defenses  or  in  other 
special  duties.  The  age  limits  applicable  to 
other  branches  of  the  Officers'  Reserve 
Corps,  as  set  forth  in  the  new  Army  Act, 
do  not  apply  to  the  engineer  section,  so  that 
men  of  ripe  experience  in  design  and  con- 
struction   are    eligible    for    appointment. 

When  the  bill  was  first  drafted  a  maxi- 
mum age  limit  was  specified  which  would 
have  stripped  the  Reserve  Corps  of  some  of 
its  most  valuable  material.  At  that  time  the 
Engineering  Record,  in  an  editorial,  made  a 
plea  for  the  revision  of  this  feature  of  the 
bill.  Before  the  bill  became  a  law  this  re- 
vision was  made.  The  gates  to  the  Engi- 
neer Officers'  Reserve  Corps  are  now  open. 
Those  who  are  qualified  to  pass  them  should 
lose  no  time  in  sending  in  their  applica- 
tions for  examinations. 


Business  Basis  Advocated  for  New 
York  Street  Cleaning 

IT  IS  fairly  certain  that  any  private  cor- 
poration engaged  in  work  involving  the 
regular  employment  of  7000  men  and  the 
expenditure  of  $9,000,000  annually  would, 
first  of  all,  decide  upon  a  definite  policy  of 
administration  for  its  business,  then  select 
as  general  manager  a  man  qualified  by  past 
experience  to  produce  result.s,  and,  finally, 
keep  this  executive  in  office  as  long  as  he 
"made  good."  The  New  York  Street  Clean- 
ing Department  is  an  organization  whose 
activities  are  on  precisely  the  scale  outlined 
above.  Yet  during  the  last  seventeen  years 
its  administrative  control  has  changed,  on 


an  average,  once  every  two  years,  while  in 
the  four-year  term  of  one  mayor  there  were 
five  street-cleaning  commissioners.  The 
most  astonishing  fact,  from  a  business  point 
of  view,  however,  is  that  of  all  the  commis- 
sioners who  have  held  office  since  the  de- 
partment was  created  in  1881  only  one,  the 
present  commissioner,  had  any  previous  ex- 
perience in  conducting  street-cleaning  oper- 
ations. These  and  other  important  facts 
are  cited,  in  a  report  on  New  York  street- 
cleaning  methods  and  personnel,  which 
Richard  T.  Fox  has  submitted  to  Commis- 
sioner John  T.  Fetherston,  to  indicate  why 
so  few  improvements  in  personnel,  methods 
of  work  or  equipment  have  been  made  dur- 
ing almost  a  score  of  years,  in  spite  of  the 
fact  that  the  department's  employees  have 
the  Jiighest  pay  and  best  working  condi- 
tions, as  to  vacations,  sick  time  and  pen- 
sions, of  any  labor  of  this  class  in  the  United 
States.  What  New  York  City  needs  most, 
Mr.  Fox  finds,  is  a  continuous  street-clean- 
ing policy,  and  this  will  be  possible  only 
when  the  commissionership  is  regarded  as 
a  job  demanding  expert  qualifications  and 
long  tenure  of  office,  rather  than  as  a  means 
for  the  payment  of  political  debts.  The 
taxpayers  of  New  York,  who  are  saddled 
with  the  burden  of  the  city's  huge  bill  for 
street  cleaning  and  snow  removal,  will  do 
well  to  give  Mr.  Fox's  recommendations 
more  than  passing  notice.  It  will  mean 
money  in  their  pockets. 

So  much  for  the  general  administrative 
phase  of  the  department's  activities.  As  to 
methods  of  work  Mr.  Fox  makes  a  number 
of  constructive  criticisms,  which  are  ap- 
plicable to  street  cleaning  in  other  cities  as 
well  as  in  New  York.  Under  the  present 
condition  of  affairs  the  cleaning  and  flush- 
ing of  sidewalks  is  nobody's  business.  Mr. 
Fox  would  place  this  work  under  the  control 
of  the  street-cleaning  department.  Few 
cities  to-day,  it  is  believed,  follow  this  prac- 
tice. 

One  of  the  department's  most  pressing 
needs  is  improved  and  up-to-date  street- 
cleaning  equipment.  To-day  there  are  avail- 
able many  improved  mechanical  devices,  but 
no  funds  have  been  provided  for  their  pur- 
chase, and,  with  a  few  exceptions,  the  meth- 
ods of  work  and  the  equipment  of  to-day  are 
the  same  as  were  used  in  Colonel  Waring's 
time,  seventeen  years  ago.  Contractors 
in  private  practice  have  not  been  slow  to 
avail  themselves  of  the  many  labor-saving 
devices  which  manufacturers  have  developed 
in  the  field  of  general  engineering  construc- 
tion. They  realize  that  investment  in  first- 
class  plant  eventually  results  in  increased 
profits,  but  in  the  case  of  the  work  of  the 
New  York  Street  Cleaning  Department  the 
municipal  pursestrings  apparently  have 
been  tightened  regularly  at  any  suggestion 
of  purchases  of  improved  equipment. 

Mr.  Fox  finds  need  for  a  system  by  which 
th?  accountability  of  men  and  machines  may 
fairly  be  fixed  and  by  which  comparisons 
of  costs  may  be  made.  Another  of  his  sug- 
gestions is  that  a  school  of  instruction  for 
both  officers  and  men,  dealing  with  the 
best  methods  of  work  and  the  best  use  of 
equipment,  be  encouraged.  This  is  highly 
desirable,  and  it  could  be  organized  some- 


what on  the  lines  of  noncommissioned  offi- 
cers' schools  in  military  organizations. 

If  city  officials  with  appointive  power 
really  wish  to  give  the  people  the  "business 
administration"  which  they  promise  so 
glibly  in  their  stump  speeches  before  elec- 
tion day,  they  must  realize  that  real  effi- 
ciency is  not  a  mushroom  growth.  It  is  the 
result  of  continuous  application  in  the  in- 
vestigation and  study  of  organization,  of 
the  control  and  direction  of  men,  of  scien- 
tific methods  of  work  and  of  equipment. 
This  general  principle  applies  not  merely 
to  street  cleaning  but  to  the  operations  of  all 
public-works  departments. 


Intelligent  Publicity 

TIME-HONORED  custom  dictates  that 
when  a  railroad  suffers  a  wreck,  or  a 
washout,  or  a  bridge  collapse,  the  company's 
officials,  big  and  little,  immediately  assume 
a  clamlike  attitude.  They  know  nothing 
about  it,  or  the  reports  have  been  greatly 
exaggerated,  or  a  statement  will  be  issued 
later — -"later"  being  far  enough  off  so  that 
the  public  will  have  lost  interest  and  will  be 
content  with  a  short  cut-and-dried  story. 
Meanwhile  reporters,  photographers  and 
other  born  maligners  of  the  hapless  rail- 
road are  held  off,  as  far  as  possible.  And 
by  this  very  means  the  railroad  company 
goes  far  to  convince  the  public  that  what- 
ever the  accident  or  its  cause  the  railroad 
was  to  blame. 

A  most  interesting  violation  of  tradition 
has  been  committed  by  the  Cincinnati,  New 
Orleans  &  Texas  Pacific  Railway,  better 
known  as  the  Queen  &  Crescent  route.  Last 
week's  issue  of  this  journal,  page  170,  de- 
scribed the  replacing  of  a  span  of  that  com- 
pany's bridge  over  the  Tennessee  River,  de- 
stroyed by  a  blow  or  blows  from  a  shifted 
load  on  a  car.  This  description  and  the 
illustrations  were  taken  from  a  52-page 
booklet  issued  by  the  railroad  company, 
labeled  "Accident  at  Tennessee  River 
Bridge." 

Eight  pages  are  devoted  to  a  short  ac- 
count of  the  accident  itself,  being  followed 
by  a  complete  story  of  the  repair  work. 
Pages  9  to  51  inclusive  are  full-page  views 
of  the  successive  stages  of  reconstruction, 
while  on  the  last  page  are  the  names  and 
titles  of  the  thirty-eight  officials  "who  took 
part  in  removal  of  wreckage,  rebuilding  of 
span  and  handling  of  traffic."  True,  the 
booklet  is  addressed  to  the  officers  of  the 
Queen  &  Crescent  route,  but  the  copy  that 
came  to  this  office  was  not  accompanied  by 
instructions  that  it  be  kept  under  lock  and 
key  and  read  only  in  a  dark  room.  And 
yet,  think  of  the  risk  the  company  took! 
The  very  word  "accident"  puts  it  on  the  de- 
fensive. What  right  has  a  railroad  to  have 
accidents?  Are  they  not  proof  of  ineffi- 
ciency and  watered  stock?  If  the  evidence 
was  incontrovertible  that  the  bridge  span 
was  knocked  down  and  did  not  merely  fall 
down  from  overwork,  it  may  be  asked  how 
the  load  on  the  car  came  to  shift.  In  fact 
in  certain  advanced  localities — advanced  in 
rail  road  baiting — the  question  why  the 
bridge  was  not  designed  to  withstand  such 
blows  as  it  received  would  probably  be  her- 
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aided    as    highly    pertinent    and    public- 
spirited. 

The  Engineering  Record  is  glad,  never- 
theless, that  the  Queen  &  Crescent  decided 
to  run  this  risk  and  give  out  the  facts  of 
the  case  in  such  an  interesting  way.  The 
public  is  bound  to  be  benefited  by  the  truth. 
The  engineering  world  is  enlightened  by  the 
account  of  how  the  bridge  was  repaired  so 
quickly.  The  men  who  effected  the  repair 
are  helped  by  the  credit  given  therefor,  and 
this  in  turn  must  inure  to  the  railroad  by 
improving  the  esprit  de  corps.  The  exam- 
ple of  the  Queen  &  Crescent  is  a  shining 
light.     Will  other  roads  follow  it? 


A  Step  in  the  Right  Direction 

THE  Rio  Grande  irrigation  project  is  one 
of  the  number  of  privately  controlled 
projects  which  were  taken  over  by  the 
United  States  Reclamation  Service.  Projects 
of  this  type,  it  will  be  remembered,  were 
severely  criticised  in  the  report  of  the  Cen- 
tral Board  of  Review  in  its  discussion  of 
the  Carlsbad  project,  and  also  by  this 
journal  when  it  commented  upon  the  board's 
review  in  its  issue  of  July  15,  page  66. 
To  just  what  extent  speculative  interests 
have  profited  on  the  Rio  Grande  project 
this  journal  does  not  know.  The  organiza- 
tion, however,  by  the  Elephant  Butte  Water 
Users'  Association  of  a  co-operative  land 
selling  bureau,  for  the  express  purpose  of 
eliminating  the  speculator  and  his  methods, 
indicates  that  he  was  probably  just  as  much 
a  pest  and  an  obstacle  to  the  best  progress 
of  the  project  that  he  has  proved  on  other 
government  developments,  either  wholly  or 
largely  under  private  ownership.  The  step 
of  the  Elephant  Butte  Water  Users'  Asso- 
ciation is  in  the  right  direction,  and  a  knowl- 
edge of  what  it  is  doing  is,  therefore,  of  in- 
terest to  all  engineers  who  follow  the 
progress  of  private  and  public  irrigation 
work. 

The  scheme  is  extremely  simple.  Owners 
of  land  on  the  Rio  Grande  project  have  been 
invited  to  list  their  properties,  when  for 
sale,  with  the  secretary  of  immigration  of 
the  association.  The  secretary,  in  turn,  en- 
deavors to  get  in  touch  with  those  seeking 
to  buy  land,  and  when  he  has  located  a 
prospective  purchaser  he  takes  him  imme- 
diately to  the  landowner,  and  negotiations, 
therefore,  are  directly  between  the  princi- 
pals. The  brokers  and  the  speculators,  who 
have  little  thought  for  the  ultimate  success 
of  those  who  settle  on  the  project,  are  elim- 
inated. Furthermore,  since  the  secretary 
of  immigration  is  a  representative  of  all  of 
the  water  users,  and  therefore  concerned  in 
the  success  of  the  project  as  a  whole,  it  is 
to  the  interest  of  his  employer— the  whole 
community— to  see  that  the  prospective  set- 
tler gets  a  tract  on  which  he  will  probably 
"make  good"  and  be  an  asset  in  the  upbuild- 
ing of  the  community.  The  water  users' 
association  well  knows  that  the  projects 
profit  nothing  if  settlers  come  in,  lose  all 
they  have  and  are  obliged  to  abandon  the 
land.  Under  the  speculators'  system  the 
holdings  again  enter  the  market  and  once 
more  a  failure  crop  is  the  result. 

The  immigration  secretary  is  not  inter- 
ested—at least  primarily— in  selling  land. 


His  business  is  to  secure  promising  settlers, 
home  makers,  community  builders.  Conse- 
quently he  interests  himself  in  the  avail- 
able capital  of  the  prospective  settler,  in  his 
experience,  even  in  his  mental  attitude.  He 
advises  him  against  taking  a  holding  that 
is  beyond  the  financing  power  of  his  oper- 
ating capital.  He  tries  to  find  a  farm  that 
will  yield  best  under  the  newcomer's  previ- 
ous experience.  Such  a  course,  it  is  need- 
less to  say,  if  persisted  in  will  be  a  boon  to 
the  project.  It  has  not  been  in  operation 
long  enough  to  warrant  much  talk  about  re- 
sults, but  in  its  brief  life  of  about  a  year 
it  has  fulfilled  the  expectations  of  its  pro- 
moters— has  been  a  home-finding  rather 
than  a  real-estate  speculating  bureau.  It 
has  received  the  endorsement  of  the  Rec- 
lamation Service  and  has  become  the  pat- 
tern of  similar  co-operative  land-selling 
bureaus  on  several  other  projects. 

The  West  knows  well  the  value  of  co- 
operation. Its  purchasing  and  selling  or- 
ganizations are  the  model  for  the  agricul- 
tural sections  of  the  entire  country.  More- 
over, new  ideas  get  a  respectful  hearing 
much  quicker  there  than  they  do  east  of  the 
Mississippi  River.  Once,  therefore,  the 
benefits  of  co-operative  land  selling  are 
fully  demonstrated,  there  is  but  little  doubt 
that  bureaus  established  to  apply  the  scheme 
will  appear  on  practically  every  project. 
Many  of  the  mistakes  that  have  been  made 
in  our  reclamation  policy  cannot  be  recti- 
fied, but  there  are  enough  left  that  will 
yield  to  sounder  policies,  firm  administra- 
tion and  co-operation  of  the  right-minded 
settlers  to  bring  about  a  new  era  in  our 
irrigated  West. 

The  speculator  must  be  eliminated,  the 
Central  Board  of  Review  said.  The  co- 
operative land  selling  of  the  Elephant  Butte 
Water  Users'  Association  is  the  first  im- 
portant step  in  that  direction. 


The  Other  Eighty  Per  Cent 

A  MOVEMENT  that  may  go  far  toward 
convincing  Congress  of  the  folly  of  the 
present  lack  of  legal  restraint  on  the  four 
brotherhoods  of  railroad  men,  though 
started  scarcely  two  weeks  ago,  is  rapidly 
gathering  momentum.  The  movement  is  a 
monster  petition  to  Congress  from  the  80 
per  cent  of  railroad  employees  not  members 
of  the  brotherhoods.  It  points  out  that  they 
are  threatened  with  curtailment  of  income 
by  the  proposed  general  strike  and  that 
they,  as  well  as  the  general  public,  have  a 
clear  and  definite  right  to  be  protected 
against  such  destructive  methods  of  a  few; 
and  it  urges  "that  some  definite  legislative 
action  be  taken  whereby  the  vast  majority 
of  the  people  of  the  country  shall  be  pro- 
tected from  a  destructive  interruption  of 
interstate  commerce  due  to  the  wholly  selfish 
action  of  a  small  group  of  men,  and  that  all 
differences  which  may  arise  between  rail- 
way and  employee  shall  be  settled  by  proper 
arbitration.  In  this  way,"  concludes  the 
petition,  "you  would  recognize  the  funda- 
mental principle  of  the  republic  that  no 
small  group  of  men  ought  to  be  permitted 
direc+ly  or  indirectly  to  conspire  to  an  end 
calculated  to  benefit  them  only  and  directly 


or  indirectly  work  wrong  and  loss  upon  the 
great  majority." 

If  this  petition  accomplishes  anything,  as 
the  Engineering  Record  hopes  it  will,  a 
liberal  measure  of  credit  must  go  to  Robert 
T.  Frazier,  an  engineer  in  the  valuation  de- 
partment of  the  Nashville,  Chattanooga  & 
St.  Louis  Railway.  He  was  the  originator 
of  the  plan,  and  no  longer  ago  than  July  27 
he  secured  the  first  signature  to  his  petition. 
In  four  days  he  states  that  5500  signatures 
had  been  secured  on  his  own  road,  and  then 
he  went  to  Chicago.  Two  days'  work 
brought  him  4000  Rock  Island  signatures, 
and  at  the  end  of  a  third  he  had  enlisted 
lieutenants  to  cover  the  Chicago  and  St. 
Louis  railroads.  This  journal's  representa- 
tive saw  him  shortly  after  he  reached  New 
York,  where  he  hoped  to  conduct  a  similar 
campaign  before  proceeding  to  Philadelphia, 
Baltimore  and  Washington.  There  is  no 
day-to-day  canvass  of  the  signatures,  and  it 
is  not  known  how  many  have  been  secured. 
It  is  hoped,  however,  that  in  a  very  short 
time  100,000  will  have  signed,  when  the 
petition  will  be  submitted  to  Congress. 

Two  points  emphasized  are  that  the  move- 
ment does  not  attempt  to  pass  judgment 
upon  the  merits  of  the  trainmen's  conten- 
tions, but  only  points  out  the  unfairness  of 
their  peremptory  methods,  and  that  it  is 
strictly  an  employees'  movement.  At  the 
same  time  it  has  the  approval  of  the  railroad 
managements,  for  its  success  will  benefit 
the  companies  as  well  as  the  80  per  cent  and 
the  public. 

The  signatures  represent  employees  of 
low  and  high  degree.  Of  about  1400  in  the 
main  shops  of  the  Nashville,  Chattanooga 
&  St.  Louis,  1289  signed.  On  the  other 
hand,  the  name  of  at  least  one  high  official 
of  the  road  can  be  found  there. 

As  this  page  goes  to  press  the  crisis  in 
the  basic  eight-hour  demand  of  the  train- 
men is  at  hand.  The  vote  of  the  trainmen, 
announced  Tuesday,  was  overwhelmingly 
for  giving  the  brotherhood  leaders  author- 
ity to  declare  a  strike  if  they  saw  fit.  The 
leaders  have  "put  it  up  to  the  railroads," 
and  the  railroads  have  not  yet  replied. 
Pressure  will  doubtless  be  brought  to  force 
the  brotherhoods  to  arbitrate,  but  there  is 
grave  doubt  as  to  the  outcome. 

Whether  or  not  the  80-per  cent  movement 
started  in  time  to  be  effective  in  the  present 
crisis,  it  seems  admirably  designed  to  spur 
a  dilatory  Congress  to  action.  The  men  are 
not  organizing  to  make  any  demands  on  the 
railroads.  To  do  so  would  only  antagonize 
their  employers  to  no  good  end,  as  their 
demands  would  hardly  reach  the  public.  The 
railroads  are  not  fathering  the  movement; 
if  they  were  they  would  be  accused  of  cloud- 
ing the  trainmen's  issue.  It  is  the  voluntary 
act  of  the  80  per  cent  and  the  weight  of 
their  signatures  that  ought  to  make  their 
impress  on  public  opinion  and  Congress. 
The  petition  simply  points  out  in  a  sane  way 
what  nobody  who  stops  to  think  can  gainsay, 
and  the  number  of  signatures,  if  the  cam- 
paign is  as  successful  as  it  bids  fair  to  be, 
will  be  striking  proof  of  the  large  number 
of  men  and  families  concerned.  The  Engi- 
neering Record  wishes  the  movement  speedy 
and  complete  success. 
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Steel  Spans  and  Concrete  Arches  Combined  to  Form 
Unusual  Bridge  at  Ninetieth  Street,  Cleveland 

Spans  Crossing   Diverted  Holton  Avenue    and    the    Pennsylvania    Tracks    Are    So 
Limited  by  Clearance  Requirements  That  Complex  Skew  Construction  Is  Necessary 


OWING  to  the  unusual  conditions  fixing 
overhead  and  lateral  clearances  in  the 
layout  of  the  four-track  bridge  of  the  Cleve- 
land &  Youngstown  Railroad  crossing  East 
Ninetieth  Street,  Holton  Avenue  and  the 
Pennsylvania  Railroad  in  Cleveland,  it  was 
necessary  to  adopt  steel-truss  and  deck- 
girder  spans  in  combination  with  reinforced- 
concrete  arches.  In  one  case  steel  deck- 
girder  spans  for  the  two  north  tracks  are 
contrasted  with  the  concrete  arch  spans 
carrying  the  two  south  tracks. 

The  limits  in  clearance,  both  overhead 
and  lateral,  were  fixed  by  the  necessity  for 
carrj'ing  the  two  sets  of  double  tracks  of 
the  Cleveland  &  Youngstown  Railroad  over 
the  Pennsylvania  Railroad  and  over  Holton 
Avenue,  as  well  as  Ninetieth  Street,  with 
the  additional  requirement  that  provision 
should  be  made  for  the  future  depression 
of  Holton  Avenue  to  pass  under  the  Penn- 
sylvania tracks.  It  will  be  seen  by  the  plan 
view  herewith  that  both  abutments  and  all 
piers  are  skew  structures,  that  Holton  Ave- 
nue had  to  be  diverted  in  order  to  make  the 
crossing  feasible  and  that  variable  span 
lengths  for  the  arches  were  a  necessity. 
The  special  construction  of  the  piers  and  the 
details  of  the  82-ton  double  cross-girder 
supporting  the  expansion  ends  of  deck  gir- 
der spans  are  illustrated. 

General  Plan  and  Layout 

The  four-track  bridge  of  the  Cleveland  & 
Youngstown  electric  railroad  is  built  as  two 
adjacent  double-track  structures  practically 
independent  of  each  other  except  at  the 
through-truss  span  over  the  Pennsylvania 
Railroad  tracks,  where  three  main  trusses 
are  used — two  of  the  same  length,  147  ft.  3 
in.,  and  one  170  ft.  41/2  in.  long  on  account 


of  the  skew.  The  next  spans  to  the  east  are 
deck-plate  girders  of  109-ft.  span  for  the 
north  track,  deck-plate  girders  of  53-ft.  span 
for  the  next  track  to  the  south  and  two  arch 
ribs  with  a  reinforced-concrete  beam-and- 
slab  floor  for  the  two  south  tracks.  As 
shown  by  the  plan,  clearance  over  Holton 
Avenue  is  provided  by  cross-girders   sup- 


design,  was  used,  as  seen  in  the  elevation 
and  in  one  of  the  photographs.  Separate 
piers  for  each  of  the  four  arch  ribs  were 
built  on  monolithic  foundations,  as  illus- 
trated by  Pier  1. 

The  bridge  was  designed  for  Cooper's 
E-60  live  loading,  using  the  specifications 
of  the  New  York  Central  Lines,  1910,  with 


FIVE  CONCRETE  ARCH  SPANS  AT  EAST  END  OF  BRIDGE   SEEN   FROM   THE   SOUTH 


porting  the  ends  of  the  deck-plate  girder 
spans  indicated  on  the  drawing. 

In  general,  reinforced  concrete  was 
found  to  cost  no  more  than  steel,  and  it 
was  used  wherever  possible.  Limited  by 
the  side  and  overhead  clearance  require- 
ments, reinforced-concrete  arch  spans  were 
adopted  for  the  east  end  of  the  bridge.  The 
most  easterly  span,  of  88  ft.  4  in.  clear 
opening,  crosses  East  Ninetieth  Street. 
Where  the  piers  were  too  close  for  arches, 
a  solid  paneled  connecting  wall,  of  effective 


VIEW    FROM    EAST    NINETIETH    STREET    LOOKING  WEST  SHOWS  FOUR  RIBS  AT  PIER  1 


the  exception  that  impact  was  allowed  for 
on  the  steel  spans  by  a  formula  giving 
lower  impact  factors;  that  is,  a  factor  of 
225/ (L  -f-  300)  was  used  instead  of  300/ (L 
+  300). 

For  the  concrete  parts  of  the  structure 
an  impact  of  50  per  cent  was  adopted,  and 
the  unit  compressive  stress  in  concrete 
caused  by  combined  bending  and  direct 
thrust  was  kept  within  650  lb.  per  square 
inch.  An  allowable  shear  in  the  concrete 
of  50  lb.  per  square  inch  was  used. 

Truss  and  Girder  Spans 

The  west  span  over  the  railroad  tracks 
consists  of  three  subdivided  panel  trusses 
of  standard  type,  with  Bethlehem  I-beam 
stringers,  the  panel  lengths  varying  from 
14  ft.  71/3  in.  to  18  ft.  2%  in.  All  trusses 
are  32  ft.  deep  between  centers  of  chords, 
providing  22  ft.  overhead  clearance  and  7 
ft.  6  in.  side  clearance  for  the  trains  cross- 
ing the  structure,  and  21  ft.  6  in.  minimum 
clearance  above  the  tracks  below,  which 
will  be  raised  in  the  future  to  allow  Holton 
Avenue  to  be  carried  beneath  them.  A 
timber  open  floor  is  used  on  this  part  of  the 
bridge,  with  2-in.  planking  outside  of  the 
tracks,  and  maximum  open  spaces  of  1  in. 

The  deck-plate  girder  spans  are  also  of 
typical  construction,  except  the  reinforced- 
concrete  floor,  which  is  lightened  by  the 
use  of  6  x  12-in.  pyrobar  between  the  steel 
beams  in  the  reinforced-concrete  slab  deck. 
As  shown  on  the  plan  view  and  the  detail 
drawing,  varying  span  lengths  fixed  by 
clearance  requirements  for  Holton  Avenue, 
which  located  the  piers,  had  to  be  adopted. 
The  109-ft.  girders  for  the  north  track  were 
made  10  ft.  deep  and  supported  at  the  ex- 
pansion end  on  51-ft.  cross-girders  over  the 
street,  as  noted.  The  other  spans,  of  53, 
56  and  76  ft.,  for  the  girders  were  made  as 
economical  as  the  conditions  permitted. 
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I 


South  Elevation 


PLAN  AND  ELEVATION  SHOW  INFLUENCE  OF  CLEARANCE    REQUIREMENTS    ON    DESIGN 


The  heavy  51-ft.  cross-girder,  9  ft.  deep, 
composed  of  two  plate  girders  on  6-ft.  cen- 
ters, was  riveted  up  complete  in  the  shop 
and  shipped  to  the  site.  The  total  shipping 
weight  was  82  tons.    As  shown  in  the  detail 


drawing,  this  cross-girder  carried  the  ex- 
pansion pedestals  of  the  main  girders,  the 
roller  nests  resting  upon  1^-in.  plates  on 
the  24-in.  I-beams  between  the  two  girder 
webs. 


The  top  and  bottom  flanges  of  these  two 
girders  are  securely  braced  by  12-in.  chan- 
nels spaced  to  clear  the  pedestals  of  the  lon- 
gitudinal girder  spans.  Cross-frames  be- 
low the  girder  seats  and  an  end  cross-frame. 


Ties     — 


TS'Bfihl 


T'Holffar 
Drainage' 


Part  Plan  of  Steel  Fuoor,  109'  Span 


Part  Elevation  Showing  Floor 


Part  Top  View  of  Cross  Girders 

Boffom  Flange  Bracing  Same  as  Top 


LONGITUDINAL   DECK    GIRDERS,    WITH    REINFORCED-CONCRETE   FLOOR   SUPPORTED   AT   EXPANSION   ENDS    BY   HEAVY  CROSS-GIRDERS 


192 


ENGINEERING     RECORD 


Vol.  74,  No.  7 


•**«*  ^^:f?^,..ni?ii) 


Section  BB 


Sectional  Plan 


DETAILS   OF  PIER   1,   SHOWING   SPECIAL  CONSTRUCTION,    WITH   MONOLITHIC  BASE   SUPPORTING  SEPARATE  ARCH-RIB  PILASTERS 


as  shown,  provide  the  necessary  rigidity  for  requirements  for  girders  of  unequal  depth 
unsymmetrical  loading  caused  by  expansion,  are  used  to  transmit  the  load  through  a 
Cast-steel  shoes  designed  to  conform  to  the     S^/^-in.   pin  to  the  built-up   steel  pedestal. 
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East  Elevation 


DETAILS  OF  PIER  BETWEEN  TRUSS  SPAN  ON  WEST   AND  GIRDER  AND  ARCH  SPANS 


The  typical  arch  span  is  88  ft.  4  in.  clear 
between  springing  lines,  with  a  rise  of  19 
ft.  The  crown  thickness  of  each  of  the 
four  main  ribs  is  5  ft.,  and  the  thickness  at 
the  pier  is  8  ft.  3  in.  The  ribs  are  of  con- 
stant width,  7  ft.  throughout,  and  the  rein- 
forcement consists  of  fourteen  1-in.  square 
twisted  rods  top  and  bottom. 

The  spandrel  columns  are  of  the  usual 
type,  3  ft.  6  in.  wide,  reinforced  with  eight 
1-in.  square  twisted  rods,  and  supporting 
reinforced-concrete  transverse  floorbeams 
on  7V2-ft.  centers.  A  slab  11  in.  thick,  re- 
inforced with  %-in.  square  twisted  bars  in 
the  longitudinal  direction,  with  alternate 
rods  bent  up  over  the  beams  to  resist  nega- 
tive moment,  supports  the  ballasted  road- 
way for  the  tracks. 

The  design  of  the  skew  piers  involved 
many  special  problems.  The  drawing  indi- 
cates the  solution  of  these  problems  for 
Pier  1,  west  of  Ninetieth  Street,  and  for 
the  east  pier  of  the  Pennsylvania  crossing. 
Pier  1,  with  its  double  connecting  cross- 
girders  and  economical  central  opening  with 
reinforced  walls,  is  particularly  complex. 
The  projecting  rods  for  the  connection  of 
the  main  arch  ribs  are  indicated  in  the 
drawing. 

The  lateral  clearance  requirements  for 
Holton  Avenue  at  the  east  pier  of  the 
Pennsylvania  crossing  made  it  necessary  to 
cantilever  the  north  end  of  this  pier  slight- 
ly, as  is  seen  in  the  east  elevation,  to  sup- 
port the  north  truss  of  the  west  span.  The 
reinforcement  for  this  part  of  the  pier  is 
indicated.     The  top  of  the  pier,  with  bridge 
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seats  at  various  elevations  for  the  truss  and 
the  girder  span,  is  further  complicated  by 
the  stringer  seats  for  the  two  south  tracks. 
The  bridge  was  designed  by  Wilbur  J. 
Watson  &  Company  of  Cleveland,  bridge 
engineers  of  the  Cleveland  &  Youngstown 
Railroad,  of  which  W.  E.  Pease  is  chief  en- 
gineer. The  contractor  was  the  Walsh  Con- 
struction Company,  and  the  structural  steel 
was  fabricated  by  the  American  Bridge 
Company. 


Engineer  Officers'  Reserve 
Requirements  Fixed  j:^ 

General  W.  M.  Black,  Chief  of  Engineers,  U.  S- 

Army,     Explains     Proper     Procedure     to 

Follow  in  Applying  for  Commissions 

REQUIREMENTS  for  admission  to  the 
Engineer  Officers'  Reserve  Corps  of  the 
U.  S.  Army,  for  which  provision  was  made 
in  the  new  National  Defense  Act,  have  been 
fixed  by  the  War  Department.  The  follow- 
ing information  regarding  the  procedure  in 
making  appointments  to  this  branch  of  the 
service  has  been  sent  to  the  Engineering 
Record  by  Brig.-Gen.  W.  M.  Black,  Chief 
of  Engineers,  U.  S.  A.: 

A  copy  of  the  complete  regulations  will  be 
furnished  on  request,  which  should  be  ad- 
dressed to  the  Chief  of  Engineers,  U.  S. 
Army,  Washington,  D.  C. 

Principal  Requirements 

Applicants  commissioned  in  the  Officers' 
Reserve  Corps  will  rank  in  the  various  sec- 
tions according  to  grades  and  to  length  of 
service  in  their  grades.  Commissions  will 
be  issued  for  periods  of  five  years.  No  age 
limits  apply  to  the  Engineer  Officers'  Re- 
serve Corps. 

Except  as  otherwise  herein  provided,  a 
member  of  the  Officers'  Reserve  Corps  shall 
not  be  subject  to  call  for  service  in  time 
of  peace,  and  whenever  called  upon  for 
service  shall  not,  without  his  consent,  be  so 
called  in  a  lower  grade  than  that  held  by 
him  in  said  reserve  corps.  In  time  of  actual 
or  threatened  hostilities  the  President  may 
order  members  of  the  Officers'  Reserve 
Corps,  subject  to  physical  examination,  to 
temporary  duty  with  the  Regular  Army,  or 
as  officers  in  volunteer  or  other  organiza- 
tions that  may  be  authorized  by  law,  or  as 
officers  at  recruit  rendezvous  and  depots  or 
on  other  duty.  They  may  be  promoted  to 
vacancies  in  volunteer  organizations  or  to 
temporary  vacancies  in  the  Regular  Army, 
as  prescribed  in  the  act.  While  reserve 
officers  are  on  such  service  they  shall  be 
entitled  to  the  pay  and  allowances  of  the 
corresponding  grades  in  the  Regular  Army. 

Department  commanders  and  the  chief 
of  engineers,  when  authorized  by  the  Secre- 
tary of  War,  may  order  reserve  officers  of 
their  departments  or  corps  to  duty  with 
troops  in  the  field  or  at  field  exercises  or 
for  instruction  for  periods  not  to  exceed 
15  days  in  any  one  calendar  year.  While 
so  serving  such  officers  shall  receive  the  pay 
and  allowances  of  their  respective  grades 
in  the  Regular  Army.  These  periods  will 
not  be  extended  except  with  the  consent  of 
the  reserve  officers  concerned. 

Enlisted  men  of  the  Regular  Army  and  of 
the  National  Guard,  both  active  and  retired, 
if  citizens  of  the  United  States,  are  eligible 
for  examination  for  commissions  in  the  En- 
gineer Officers'  Reserve  Corps.  No  appli- 
cant will  be  examined  who  is  an  officer  of 
the  Regular  Army  on  the  active  list  or  of 


the  National  Guard  or  who  is  not  a  citizen 
of  the  United  States. 

The  examining  boards  will  ordinarily  be 
composed  of  one  officer  of  the  Corps  of  En- 
gineers, one  member  of  the  Engineer  Offi- 
cers' Reserve  Corps,  and  one  officer  of  the 
Medical  Corps  or  Medical  Officers'  Reserve 
Corps. 

The  mental  examination  of  no  applicant 
will  be  undertaken  who,  in  the  judgment  of 
the  board,  is  not  physically  qualified  to  dis- 
charge in  active  service  all  the  duties  of  an 
officer  of  the  grade  in  which  the  applicant 
seeks  a  commission  in  the  Officers'  Reserve 
Corps;  nor  of  anyone  who  has  any  mental 
infirmity  or  deformity  of  body,  or  whose 
moral  fitness  has  not  been  duly  established. 

No  person  shall  be  examined  for  appoint- 
ment in  the  Engineer  Officers'  Reserve 
Corps  unless  he  has  a  letter  from  the  Chief 
of  Engineers  authorizing  his  examination. 
Such  a  letter  to  an  applicant  will  be  the 
acknowledgment  of  the  receipt  of  his  ap- 
plication. 

If  an  applicant  has  served  in  the  Regu- 
lar Army  of  the  United  States,  or  in  any 
of  the  volunteer  forces  of  the  United  States, 
or  in  the  organized  militia  of  any  state  or 
territory  or  the  District  of  Columbia,  he 
shall  submit  his  discharge  papers  for  each 
term  of  service;  if  still  in  service  of  any 
of  the  organizations  named,  he  shall  submit 
recommendations  of  his  immediate  and 
higher  commanders. 

If  an  applicant  has  attended  or  pursued 
a  regular  course  of  instruction  in  any  mili- 
tary school  or  college  of  the  United  States, 
or  has  graduated  from  any  educational  in- 
stitution to  which  an  officer  of  the  Army  or. 
Navy  has  been  detailed  as  superintendent 
or  professor  pursuant  to  law,  he  shall,  if  a 
graduate,  be  required  to  present  a  diploma 
or  certificate  of  graduation  from  such  mili- 
tary school,  college,  or  educational  institu- 
tion, or,  if  not  a  graduate,  a  certificate 
showing  the  amount  and  character  of  train- 
ing, theoretical  or  practical,  satisfactorily 
completed  thereat. 

Every  applicant  will  be  subjected  to  a 
rigid  physical  examination,  which  shall  in- 
clude the  ordinary  analysis  of  the  urine, 
and  if  there  be  found  to  exist  any  cause  of 
disqualification  which  might  in  the  future 
impair  his  efficiency  as  an  officer,  he  will 
be  rejected.  Defects  of  vision  resulting 
from  errors  of  refraction  which  are  not  ex- 
cessive, and  which  may  be  entirely  cor- 
rected by  glasses,  do  not  disqualify  unless 
they  are  due  to  or  are  accompanied  by  or- 
ganic disease. 

Combatant  and  Special  Services 

Candidates  for  appointment  in  the  Engi- 
neer Officers'  Reserve  Corps  will  be  exam- 
ined either  (a)  for  duty  with  combatant 
Engineer  troops  or  other  duties  in  the  serv- 
ice of  the  front,  or  (b)  for  special  service 
on  the  lines  of  communications  or  other 
points  in  rear,  including  Engineer  work  in 
connection  with  seacoast  defenses,  as  here- 
inafter indicated.  Officers  appointed  under 
(b)  will  not  ordinarily  be  assigned  to  com- 
batant duties,  but  will  be  subject  to  such 
assignment  whenever  needed.  The  exami- 
nations shall  be  especially  directed  to  as- 
certain the  practical  capacity  of  the  appli- 
cant, and  the  record  of  previous  service  and 
training  of  the  applicant  shall  be  consid- 
ered as  a  part  of  the  examination. 

Military  experience  or  training  in  the 
Regular  Army,  Volunteers,  or  National 
Guard,  or  at  training  camps  or  educational 
institutions  will  be  noted  and  reported  by 


the  board  and  considered  in  making  the 
recommendations. 

(A)  Qualifications  for  reserve  officers, 
service  of  the  front: 

First  and  Second  Lieutenants 

(a)  The  applicant  must  be  an  engineer 
in  the  active  practice  of  his  profession  or 
some  business  immediately  connected  with, 
or  concerned  in,  engineering  matters. 

(b)  He  must  either  hold  or  have  qualf- 
fied  for  the  grade  of  junior  engineer,  civil, 
electrical,  or  mechanical  or  higher  grade  in 
the  civil  service,  or  he  must  be  a  graduate 
from  an  approved  engineering  college,  or 
have  been  in  the  active  practice  of  engi- 
neering for  at  least  two  years. 

Captains 

(a)  The  applicant  must  be  an  engineer 
in  the  active  practice  of  his  profession  or 
some  business  immediately  connected  with, 
or  concerned  in,  engineering  matters. 

(b)  He  must  either  hold  or  be  eligible 
for  the  grade  of  assistant  engineer  in  the 
Engineer  Department  at  large,  or  a  corre- 
sponding Engineer  grade  in  the  civil  service 
in  another  department  of  the  government 
service,  or  have  held  a  commission  in  the 
Corps  of  Engineers  of  the  Regular  Army, 
or  shall  be  a  professional  engineer  not  less 
than  28  years  of  age,  who  shall  have  been 
in  the  active  practice  of  his  profession  for 
at  least  eight  years  and  have  had  responsi- 
ble charge  of  work  as  principal  or  assistant 
for  at  least  two  years.  "The  graduation 
from  a  school  of  engineering  of  recognized 
reputation  shall  be  considered  as  equivalent 
to  two  years'  active  practice. 

(c)  Knowledge  of  the  principles  of  mili- 
tary organization  and  operations,  as  illus- 
trated in  Infantry  Drill  Regulations,  Parts 
I  (to  include  School  of  the  Company)  and 
II,  and  Field  Service  Regulations,  Part  I 
and  Part  II  (Articles  I,  II,  IV,  VI) ;  and 
of  the  general  principles  of  field  fortifica- 
tions, as  illustrated  in  the  Engineer  Field 
Manual,  Chapter  V. 

Majors 

(a)  The  applicant  must  be  an  engineer 
in  the  active  practice  of  his  profession  or 
some  business  immediately  connected  with, 
or  concerned  in,  engineering  matters. 

(b)  He  must  hold  the  grade  of  Assistant 
Engineer  in  the  Engineer  Department  at 
large,  or  corresponding  Engineer  grade  in 
the  civil  service  in  another  department,  or 
have  held  a  commission  in  the  Corps  of  En- 
gineers of  the  Regular  Army  not  more  than 
two  grades  below  that  for  which  he  desires 
to  be  listed,  or  shall  be  a  professional  en- 
gineer not  less  than  35  years  of  age,  and 
shall  have  been  in  the  active  practice  of  his 
profession  for  fifteen  years,  who  shall  have 
had  responsible  charge  of  work  for  at  least 
five  years,  and  shall  be  qualified  to  design 
as  well  as  to  direct  engineering  work.  Grad- 
uation from  a  school  of  engineering  of  rec- 
ognized reputation  shall  be  considered  as 
equivalent  to  two  years  of  active  practice. 

(c)  In  addition  to  fulfilling  the  qualifica- 
tions given  in  paragraph  3  (a)  and  (b), 
the  candidate  will  be  required  to  pass  an 
examination  on  the  following  subjects: 

Drill  Regulations— Parts  I  (School  of  the 
Company  and  Battalion  only),  II,  III,  In- 
fantry Drill  Regulations. 

Field  Service  Regulations,  entire  text. 

Duties  of  Engineer  officers  and  troops  in 
war,  as  illustrated  in  the  Engineer  Field 
Manual  and  Bulletin  No.  4,  Vol.  I,  of  the 
office  of  the  Chief  of  Staff. 
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Co-operation  between  the  various  arms 
of  the  service,  as  illustrated  in  "Technique 
of  Modem  Tactics"  (Bond  and  McDon- 
ough),  Chapters  VIII,  IX,  XI,  and  XII. 

All  examinations  will  be  oral. 

(B)  Qualifications  for  reserve  officers, 
special  services: 

Candidates  desiring  appointment  in  spe- 
cial services  must  be  qualified  for  at  least 
one  of  the  duties  assigned  to  the  Corps  of 
Engineers  by  the  following  extracts  from 
Army  Regulations: 

"1493.  The  duties  of  the  Corps  of  Engi- 
neers comprise  reconnoitering  and  survey- 
ing for  military  purposes,  including  the  lay- 
ing out  of  camps;  selection  of  sites  and 
formation  of  plans  and  estimates  for  mili- 
tary defenses;  construction  and  repair  of 
fortifications  and  their  accessories;     .     .     . 


LSTTKR  OP  Application  for  Examination  foe  Com- 

HissiON  IN  Engineer  Officers'  Reserve  Corps 

19 

The  Chief  of  Engineers,  U.  S.  Array, 

Washington,  D.  C. 
Sir:    I  have  the  honor  to  apply  for  examination  for 

a    commission    as     (1) of    Engineers,    in    the 

Officers    Reserve  Corps,  organized  under  the  author- 
ity of  congress. 

I  have  served years  in    (2) 

I  have  pursued  a  regular  course  of  instruction  for 
■ . . .years  in  (3) 

I  graduated  in  the  year.  . .  .from  (4) after 

havmg  creditably  pursued  the  course  of  military  in- 
struction therein  provided. 

I  w-as  born i..,  and  am    (5) a  citi- 
zen of  the  United  States.     My  business  is   

My  experience  is 


(6)    I    Inclose    letters    of   recommendation    and    ad- 
dresses of  three  citizens  who  know  me,  as  follows : 


Respectfully, 


Permanent  P.  O.  Address  :...'.'.['.[['.'.'.'.'.[['.'. 

The  correctness  of  the  statements  above  made  was 
sworn  to  and  subscribed  before  me,  19 

(7).:'. ..;.". .., 


(1)  Insert  grade — 1st  or  2d  Lieutenant.  Captain 
or  Major. 

(2)  Insert  service  in  Regular  Army  of  the  United 
States,  or  volunteer  forces  of  the  United  States,  or 
Organized  Militia  of  any  State,  Territory,  or  Dis- 
*'"'5L°T^°'"'"*''^  •  ^'^°  ^"^'^  '"  what  capacity 

(J)    Insert   name   and    location    of   the   schc 
college. 


of   the   school    or 

•    W    I"sert  name  and  location  of  the  educational 
institution. 

(5)  Insert  "not"  if  in  accordance  with  fact. 

(6)  If  a  member  of  an  engineering  society,  state 
society  and  grade  of  membership. 

(7)  Oath  to  be  taken  before,  and  signature  to  be 
made  by.  officer  authorized  by  law  to  administer 
oatns. 


the  installation  of  electric  power  plants  and 
electric  power  cable  connected  with  seacoast 
batteries;  .  .  .  construction  and  repair 
of  military  roads,  railroads,  and  bridges; 
military  demolitions;  ...  In  time  of 
war  within  the  theater  of  operations  it  has 
charge  of  the  location,  design,  and  con- 
struction of  wharves,  piers,  landings,  store- 
houses, hospitals,  and  other  structures  of 
general  interest,  and  of  the  construction, 
maintenance  and  repair  of  roads,  ferries, 
bridges,  and  incidental  structures,  and  of 
the  construction,  maintenance,  and  oper- 
ation of  railroads  under  military  control, 
including  the  construction  and  operation  of 
armored  trains." 

No  oral  or  professional  examinations  will 
be  required,  but  recommendations  of  boards 
will  be  required  in  lieu  of  such  examina- 
tions. Candidates  will  submit  evidence  of 
their  actual  employment  in  corresponding 
or  higher  positions  in  civil  life  and  refer- 
ences to  persons  under  whom  they  have  been 
or  are  employed.  The  boards  will  com- 
municate with  such  persons  and  with  any 
others  that  they  deem  fit,  and  upon  all  the 
evidence  submitted  or  otherwise  obtained 
will  base  their  recommendations  and  recom- 
mend the  appropriate  grades  for  which  they 
deem  the  successful  candidates  qualified. 

Reserve  oflScers  from  the  following  civ- 


ilian occupations  will  be  required  for  the 
special  services  of  the  Corps  of  Engineers: 
Bridge  ergineers ;  constructing  engineers 
(.earth  and  concrete)  ;  constructing  engi- 
neers (wharves,  piers,  and  buildings)  ;  elec- 
trical engineers  (for  small  plants  and  power 
lines);  highway  engineers;  mining  engi- 
neers (skilled  in  tunneling  and  use  of  ex- 
plosives) ;  railroad  engineers  (construction 
and  maintenance)  ;  railroad  operating  offi- 
cials; sanitary  engineers;  topographical  en- 
gineers. 

Special  Strain  Gage  Has  One- 
Piece  Welded  Frame 

D.  E.  Hooker,  of  Seattle  Building  Department, 

Designs   Instrument   for  Measuring 

Reinfcrced-Concrete  Buildings 

A  SPECIALLY  constructed  strain  gage 
to  measure  strains  in  reinforced- 
concrete  buildings  has  been  purchased 
by  the  Seattle  Building  Department  from 
Prof.  H.  C.  Berry  of  the  University  of 
Pennsylvania.  The  unusual  features  of 
this  Berry  gage  include  a  frame  without 
rivets  or  screws,  the  side  plates  being 
joined  to  the  spacing  lugs  by  the  electric 
welding  process;  checkered  side  plates  to 
give  a  better  grip  for  the  hands ;  a  clear- 
ance of  3  in.  to  enable  readings  to  be  made 
on  steel  embedded  deep  in  the  concrete,  and 
a  special  fulcrum  joint  for  the  movable  leg. 
The  one-piece  frame  is  so  rigid  that  side 
pressure,  given  unconsciously  when  making 
observations,  has  comparatively  little  effect 
on  the  readings,  and  there  are  no  rivets  or 
screws  to  work  loose  or  throw  unequal  in- 
terior strains  in  the  frame.  The  3-in.  legs 
allow  measurements  on  the  deepest  layer 
of  steel  in  four-way  flat  slabs  and  the 
checkered  plates  reduce  the  strain  of  con- 
tinued reading  by  giving  a  better  grip  of 
the  hands  on  the  instrument. 

Trunnions  Held  by  Spring 

The  trunnions  of  the  movable  leg  are 
held  up  into  position  in  the  notches  of  the 
frame  by  a  spring,  guarded  by  a  cover 
plate.  Both  the  spring  and  the  cover  plate 
are  square,  with  a  square  hole  in  the  center 
of  each  through  which  the  movable  leg 
passes.  The  cover  plate  is  held  in  place  by 
four  countersunk  screws,  which  are  screwed 
home  in  the  frame,  and  thus  have  no  ten- 
dency to  work  loose. 

As  the  instrument  is  to  be  used  only  in 
testing  buildings,  the  gage  length  is  nxed 
at  8  in.,  this  length  being  considered  most 
practicable  for  general  use.  It  is  construct- 
ed throughout  of  invar  steel.  The  dial  can 
be  revolved  any  part  or  all  of  a  revolution 
to  eliminate  parallax  in  reading  on  floors, 
ceilings  or  columns,  and  to  permit  the  dial 
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end  of  the  instrument  to  be  held  in  either 
the  right  or  left  hand.  The  dial  is  an  Ames 
gage,  graduated  to  thousandths  of  an  inch, 
and  as  the  proportions  of  the  movable  leg 
are  one  to  five,  the  instrument  records 
strains  of  0.0002  in. 

The  complete  instrument  is  shown  in  the 
photograph  herewith.  The  gage  was  de- 
signed by  D.  E.  Hooker,  assistant  superin- 
tendent, Seattle  Building  Department,  and 
constructed  by  F.  F.  Metzger,  of  Phila- 
delphia. 


Graduates  in  Engineering 
Hold  to  Profession 

Investigation   Shows  That   More  Than  90  Per 

Cent    Remain    in    Engineering — About    60 

Per  Cent  Leave  States  Where  Educated 

CONTRARY  to  generally  expressed  opin- 
ion, only  a  small  percentage  of  gradu- 
ates of  engineering  schools  leave  the  pro- 
fession, according  to  the  results  of  an  in- 
vestigation of  more  than  fifty  representa- 
tive   engineering    colleges    in    the    United 
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PERCENTAGES   OF   GRADUATES   REMAINING   IN   EN- 
GINEERING AND  IN   STATE   WHERE  EDUCATED 

States  made  by  A.  A.  Potter,  dean  of  the 
division  of  engineering,  and  M.  R.  Bower- 
man,  instructor  in  machine  design,  Kansas 
State  Agricultural  College.  Nearly  23,000 
comparatively  recent  graduates  (from  1901 
to  1914  inclusive)  whose  occupation  and  res- 
idence were  known,  including  all  sections 
of  the  country,  have  been  included  in  this 
investigation,  and  the  result  by  sections  is 
shown  on  the  accompanying  diagram. 

The  total  general  average  of  all  gradu- 
ates shows  that  90.1  per  cent  of  all  the 
graduates  for  these  years  remain  in  engi- 
neering occupations  as  practising  engineers, 
engineering  draftsmen  and  designers,  con- 
struction engineers,  engineering  salesmen, 
teachers  of  engineering  and  engineering  ex- 
ecutives. Of  the  total  graduates,  only  41.1 
per  cent  remained  in  the  state  where  they 
were  educated — a  fact  of  great  significance 
to  the  state  institutions  largely  supported 
by  state  taxation.  The  diagram  shows, 
however,  that  larger  percentages  of  the 
northern  and  western  sections  where  such 
state  institutions  are  found  remain  in  the 
state  where  their  education  was  received. 
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Arched  Gravity  Dams  to  Be  Built  at  Lower 
Otay  and  Barrett  Sites 

San  Diego  City  Council  Accepts  Recommendation  in  Report  of 
M.  M.  O'Shaughnessy  for  Immediate  Construction  of  Two  Dams 


SINCE  the  failure  of  the  Lower  Otay 
dam  on  Jan.  27,  noted  in  the  Engineer- 
ing Record  of  Feb.  12,  page  225,  San  Diego, 
Cal.,  has  faced  the  necessity  of  immediately 
providing  new  reservoirs  in  which  to  store 
the  city's  water  supply.  M.  M.  O'Shaugh- 
nessy, city  engineer  of  San  Francisco,  was 
retained  as  consulting  engineer  to  advise 
the  city  in  the  matter,  and  his  report  to 
the  city  council  of  San  Diego  recommends 
the  immediate  construction  of  two  arched 
gravity  dams,  one  to  be  built  at  the  point 
where  the  Lower  Otay  dam  formerly  stood 
and  the  other  to  be  at  Barrett  site  on  Cot- 
tonwood Creek.  This  report  was  accepted 
by  the  city  council  on  July  17,  and  arrange- 
ments are  being  made  for  the  required 
bond  issue. 

The  principal  features  of  Mr.  O'Shaugh- 
nessy's  report  are  presented  in  the  follow- 
ing extracts: 

Two   Excellent   Sites  Available 

"At  present  the  city  owns  in  fee  simple 
two  excellent  dam  sites,  available  for  im- 
mediate occupation  and  use,  namely,  Bar- 
rett and  Lower  Otay,  and  I  recommend  that 
work  on  these  sites  be  immediately  under- 
taken. 

"A  reservoir  at  Barrett,  with  7,000,000,- 
000  gal.  capacity,  will  more  than  conserve 
7,000,000  gal.  daily  average  waste  now 
taking  place  at  that  point  from  lack  of 
adequate  storage,  and  is  the  cheapest  stored 
water  that  can  be  added  to  San  Diego's 
supply.  The  dam  at  Lower  Otay,  besides 
collecting  water  from  its  adjacent  water- 
shed, can  also  be  used  to  hold  such  over- 
flow from  Cottonwood  Creek  as  may  be  di- 
verted by  the  Dulzura  conduit,  and  conserve 
the  same  in  a  balancing  reservoir  within 
20  miles  of  San  Diego. 

"There  has  been  a  substantial  amount  of 
preliminary  work  finished  for  the  two 
above-named  sites,  such  as  roads  which 
make  the  work  readily  accessible,  diversion 
tunnel,  partial  foundation  explorations,  the 
Dulzura  conduit  from  Barrett  and  the  pipe 
line  and  distributing  branches  from  the 
Lower  Otay.  Should  the  city  of  San  Diego 
attempt  to  initially  utilize  some  of  the  other 
available  sites,  of  which  there  are  several 
in  the  county,  practically  all  of  the  above- 
mentioned  work  or  its  equivalent  would 
have  to  be  duplicated,  water  rights  and 
rights-of-way  would  have  to  be  obtained 
either  by  direct  purchase  or  condemnation 
proceedings,  with  the  consequent  legal  en- 
tanglements, etc. — all  of  which  would  en- 
tail unnecessary  expense  and  delay  at  this 
time. 

"The  city  should  therefore  realize  the 
importance  of  immediately  beginning  and 
diligently  prosecuting  the  work  on  the  Bar- 
rett and  Lower  Otay  dams  in  order  to  meet 
the  needs  of  the  rapidly  increasing  popu- 
lation. 

Barrett  Dam  Given  Preference 

"The  most  desirable  program  of  construc- 
tion would  be  to  carry  on  both  dams  simul- 
taneously. However,  should  the  city  decide 
to  build  only  one  dam  immediately,  I  rec- 
ommend that  Barrett  dam  be  given  pref- 
erence.    The  Barrett  reservoir  would   act 


not  only  as  a  balancing  unit  for  the  Lower 
Otay  reservoir,  but  would  also  make  full 
use  of  the  completed  Dulzura  conduit  and 
bring  into  immediate  service  the  water  now 
wasting  at  Cottonwood,  thus  supplying  a 
very  desirable  link  in  the  ultimate  plan  of 
development. 

"It  is  clearly  evident  from  the  location 
and  physical  characteristics  of  these  two 
watersheds,  and  from  measurements  here- 
tofore made,  that  the  runoff  from  Barrett 
is,  in  normal  years,  much  more  than  that 
from  the  Lower  Otay  shed,  while  exactly 
the  reverse  is  true  of  the  available  eco- 
nomic storage  at  the  two  dam  sites — 15,- 
000,000,000  gal.  at  Lower  Otay  and  7,000,- 
000,000  gal.  at  Barrett.  This  condition 
demands  that  the  excess  waters  of  Barrett 
reservoir  be  transmitted  by  means  of  the 
Dulzura  conduit  and  stored  in  the  Lower 
Otay.      This    in   turn   will   make   available 


more  storage  space  for  waters  from  the 
Cottonwood  shed. 

"With  these  two  dams  built,  a  much 
more  complete  utilization  of  the  waters 
from  the  two  sheds  now  in  city  ownership 
will  be  possible,  and  the  available  city  sup- 
ply will  be  increased  in  average  years  by 
approximately  10,000,000  gal.  per  day. 

"If  the  Barrett  dam  alone  be  built  at 
present,  the  stored  water  from  the  same 
can  be  passed  down  to  the  Upper  Otay  and 
the  lower  smaller  city  reservoirs  near  San 
Diego  and  practically  directly  into  the  city 
distributing  system  by  the  direct  connec- 
tion to  the  Dulzura  conduit. 

Types  of  Dams 

"The  type  of  dam  proposed  for  both  the 
Barrett  and  Lower  Otay  sheds  is  the 
'arched  gravity,  cyclopean  concrete.'  Pre- 
vious exploration  work  at  the  two  sheds 
(for  the  original  dam  in  the  case  of  Lower 
Otay)  has  proved  that  the  foundations  are 
amply  able  to  withstand  all  the  pressures 
and  thrusts  which  may  develop.  These  pres- 
sures will  not  exceed  10  or  11  tons  per 
square  foot  for  either  structure.  For  both 
dams  there  is  a  central  portion  made  lower 
than  the  remainder  in  order  to  pass  the 
flood  waters.  This  portion  of  the  dams  will 
be  of  the  'overflow  type.'  " 

The  proposed  Barrett  dam  is  to  be  built 
in  a  narrow  canon  on  Cottonwood  Creek 
where  it  will  be  possible  to  store  6,750,- 
000,000  gal.  by  building  a  structure  140  ft. 
above  the  stream  bed.  A  typical  cross- 
section  and  elevation  of  the  Lower  Otay 
Dam,  showing  the  provisions  for  drainage, 
are  reproduced  herewith.  The  designs  call 
for  an  arched  dam  with  a  400-ft.  radius 
which  is  to  be  640  ft.  long  on  the  crest.  A 
242-ft.  spillway  is  to  be  made  12  ft.  deep, 
calculated  to  pass  30,000  sec.-ft.     The  out- 
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PROFILE 


MAXIMUM     CROSS-SECTION    AND    LONGITUDINAL     ELEVATION    OF    LOWER    OTAY    DAM 
Barrett  dam  is  designed  with  exactly  similar  outlines  and  provisions  for  drainage. 
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let  tower  is  provided  with  30-in.  valves  for 
drawing  off  water  either  at  the  bottom  of 
the  reservoir  or  at  a  point  45  ft.  above. 
From  the  tower  the  water  flows  in  a  tunnel 
around  the  west  end  of  the  dam  and  empties 
into  the  main  channel  below.  A  concrete 
roadway  15  ft.  wide  is  to  be  built  along  the 
crest  of  the  dam,  supported  on  piers  across 
the  spillway  section.  The  volume  of  ma- 
sonry required  in  the  dam  will  be  about 
89,000  cu.  yd.  and  the  cost  is  estimated 
at  $690,400. 

Proposed  Lower  Otay  Dam 

The  proposed  Lower  Otay  dam  is  to  be 
built  on  the  site  of  the  structure  that 
failed  last  January.  At  this  point  a  dam 
137.5  ft.  above  stream  bed  will  afford  a 
storage  capacity  of  15,000,000,000  gal. 
Mr.  O'Shaughnessy  recommends  an  arched 
dam  with  a  radius  of  325  ft.  and  which 
will  be  750  ft.  long  on  the  crest.  The  sec- 
tion, illustrated  herewith,  is  to  be  very 
similar  to  that  of  the  Barrett  dam.  The 
outlet  tower  will  be  provided  with  24-in. 
valves  for  drawing  off  water  at  four  levels 
to  be  passed  through  a  48-in.  steel  pipe  set 
in  concrete-lined  tunnel.  It  is  planned  to 
concrete  the  inside  of  this  pipe  later.  The 
spillway  capacity  is  to  be  26,000  sec.-ft. 
and  the  roadway  will  be  carried  across  its 
267-ft.  length  on  concrete  piers.  The  vol- 
ume of  the  dam  will  be  approximately 
86,000  cu.  yd.  and  the  cost  is  estimated  as 
$682,200. 

The  probable  time  required  for  con- 
structing these  dams  is  estimated  to  be 
about  15  to  18  months  if  the  construction 
of  both  is  carried  on  simultaneously.  If 
they  are  built  in  sequence  the  time  allotted 
for  construction  is  from  30  to  36  months. 


Public  Speaking  Made  Part 
of  Engineering  Course 

"Discussion  Classes"  Are  One  of  Several  De- 
partures Introduced  at  Swarthmore  to 
Develop  Executive  Ability 
By  MARC  P.  DOWDELL 
Swarthmore  College,  Swarthmore,  Pa. 

"T   WANT  you  to  help  me  find  a  fifteen- 

1.  thousand-dollar  man  for  this  job," 
said  the  president  of  a  large  public-service 
corporation  to  Prof.  George  F.  Blessing, 
head  of  the  department  of  engineering  at 
Swarthmore  College,  a  number  of  years  ago. 

"What's  the  matter  with  Jones?"  asked 
the  professor,  referring  to  the  man  in 
charge  of  the  technical  work  of  the  corpora- 
tion. "It  seems  to  me  that  he  is  admirably 
fitted  to  fill  your  position." 

"I've  been  considering  Jones,"  replied  the 
president,  "but  he  won't  do.  He's  a  first- 
rate  mechanical  man ;  but  the  man  I  am 
looking  for  must  be  something  more;  he 
must  have  technical  ability,  of  course,  but 
his  chief  work  will  be  executive,  and  he  will 
have  to  be  especially  prepared  to  meet 
boards  of  trade,  town  councils  and  other 
bodies  of  business  men.  He  will  have  to  do 
this  impressively — be  a  creditable  represen- 
tative of  our  company." 

The  president  searched  for  more  than 
three  months  before  he  found  the  man  he 
could  pay  fifteen  thousand  dollars  a  year. 
This  incident  deeply  impressed  Professor 
Blessing  and  he  began  to  examine  his  de- 
partment to  see  what  were  the  business 
qualities  of  the  students  he  was  graduat- 
ing. He  immediately  discovered  that  few 
of  them  could  talk  in  public,  that  very  few 


of  them  could  stand  before  a  class  and  ex- 
plain an  engineering  problem  with  ease  or 
assurance;  they  hesitated,  and  stammered, 
and  made  anything  but  clear-cut  recita- 
tions. On  inquiring  of  Prof.  Paul  M.  Pear- 
son, head  of  the  public-speaking  depart- 
ment, he  learned  that  there  were  few  engi- 
neering students  enrolled  in  public-speaking 
courses. 

"I  have  been  working  on  a  plan,"  said 
Professor  Pearson,  "which  I  think  will  help 
to  solve  your  problem.  Public  speaking 
should  be  a  valuable  study  for  every  stu- 
dent who  intends  to  enter  business  or  pro- 
fessional life,  and  next  year  we  will  begin 
a  course  in  extemporaneous  speaking  which 
will  have  such  students  especially  in  mind." 

"That's  the  very  thing  I  want,"  said  Pro- 
fessor Blessing.  "I  want  my  men  to  learn 
to  talk  about  their  business  in  public ;  I 
want  them  to  be  able  to  talk  about  engi- 
neering so  that  an  ordinary  audience  can 
understand  them  and  be  interested  in  what 
they  have  to  say." 

Professor  Blessing  kept  his  promise  to 
send  his  students  to  enroll  in  the  new 
course.  The  other  departments  had  also 
been  consulted  about  it,  and  they,  too,  seized 
the  opportunity.  Students  crowded  "Pub- 
lic Speaking  88,"  as  it  was  officially  known, 
from  its  very  inception. 

Public-Speaking  Classes  Organized 

The  method  employed  in  this  course  was 
to  divide  the  class  into  sections  of  a  half- 
dozen  students  each.  They  studied  at  first 
an  outline  text  written  especially  for  the 
work  in  hand,  but  commenced  actual  prac- 
tice in  speaking  almost  with  the  first  meet- 
ing of  the  class.  Each  department  of  the 
college  furnished  a  list  of  subjects  from 
which  the  students  drew  suggestions,  and 
the  instructors  encouraged  "talking  shop" 
— at  first  only  for  five  minutes  at  a  time, 
but  as  proficiency  developed,  for  longer 
periods,  until  twenty-minute  extempore 
speeches  wound  up  the  year's  work. 

The  students  named  the  conditions  for 
their  speeches  in  every  case  before  they  be- 
gan, and  were  judged  according  to  what 
they  tried  to  do.  "I  will  give  a  toast  at  a 
chamber  of  commerce  luncheon,"  one  stu- 
dent would  announce,  whereupon  the  re- 
mainder of  the  class  would  resolve  itself 
into  the  group  of  supposed  "lunchers"  and 
would  demand  to  be  entertained,  congratu- 
lated and  convinced  that  the  speaker  was  a 
"good  fellow"  and  that  his  business  was  "all 
right."  Salesmanship  often  occupied  the 
attention  of  the  class,  and  many  a  bill  of 
merchandise  was  disposed  of  to  critical 
boards  of  directors.  An  engineer  inter- 
ested in  certain  improvements  on  his  fa- 
ther's farm  gave  a  series  of  talks  on  the 
construction  of  sanitary  pig  pens.  A  girl 
interested  in  grand  opera  spent  most  of  the 
year  in  telling  the  stories  of  the  operas 
which  were  appearing  from  week  to  week. 
Economics  and  political-science  students  ex- 
pounded the  doctrines  of  every  school  of 
belief,  from  Herbert  Spencer  to  H.  G.  Wells. 
Biologists  spouted  "survival  of  the  fittest" 
and  "evolution."  After  each  speech  the 
class  spent  a  few  minutes  to  discuss  it  and 
to  decide  whether  it  was  a  success  or  a 
failure. 

While  the  public-speaking  department 
solved  one  of  his  difficulties.  Professor 
Blessing  worked  out  several  problems  in  his 
own  department.  In  order  to  develop  ex- 
ecutive ability  among  the  men  he  introduced 
a  system  of  shop  accounting  designed  ac- 
cording to  the  principles  of  the  Emerson 


school  of  scientific  management.  The  men 
made  their  first  acquaintance  with  this  sys- 
tem through  actually  "ringing  in"  on  the 
time  clock.  At  first  they  did  not  take  very 
kindly  to  it,  and  a  second  supply  of  "de- 
merit slips"  had  to  be  ordered  from  the 
printer  in  a  very  short  time;  but  the  stu- 
dents soon  began  to  be  more  careful,  and 
"demerit  slips"  became  a  rarity.  In  operat- 
ing the  system  the  department  provided 
that  every  man  spend  some  part  of  his  time 
in  the  shop  office,  where  he  learned  to  see 
efficiency  methods  from  the  executive's  point 
of  view. 

Professor  Blessing  also  introduced  "dis- 
cussion classes"  for  all  the  junior  and  senior 
engineers.  In  these  classes  the  students 
met  their  professors  informally  and  brought 
up  practical  problems  encountered  in  lab- 
oratory or  field  work  during  the  week.  The 
students  did  the  talking,  and  helped  one  an- 
other to  solve  the  difficulties.  Quite  fre- 
quently the  professors  absented  themselves, 
or  when  they  did  attend,  did  more  listening 
than  talking.  Comfortable  leather  uphol- 
stery of  the  engineering  library  furnished 
the  environment  for  these  classes,  and  per- 
haps helped  create  the  atmosphere  of  a  con- 
ference between  factory  foremen  and  the 
shop  superintendent. 

Personal-Record  Cards 

This  is  the  system  as  thus  far  developed; 
but  beginning  next  year  a  file  of  "personal- 
record  cards"  will  enable  Professor  Bless- 
ing to  keep  track  of  every  phase  of  the  ac- 
tivity of  his  men.  In  addition  to  the  record 
of  a  man's  scholarship,  these  cards  will 
provide  space  for  "extra-curricular"  activi- 
ties. If  he  belongs  tor  a  fraternity,  the  card 
will  state  that  fact ;  if  he  becomes  manager 
of  the  Phoenix — the  student  weekly — or 
manager  of  an  athletic  team,  or  a  player, 
his  card  will  show  that  fact.  At  the  end  of 
four  years  the  department  will  have  an 
accurate  index  of  the  qualities  of  the  man. 
Professor  Blessing  will  be  able  to  tell 
whether  any  particular  man  will  be  likely 
to  make  good  as  an  executive,  and  will  be 
able  to  place  him  in  line  for  such  a  posi- 
tion ;  while,  on  the  other  hand,  he  will  know 
whether  his  man  is  best  suited  to  enter  a 
field  where  technical  ability  alone  will  count. 

It  has  taken  six  years  to  bring  this  work 
of  Professor  Blessing's  to  its  present  stage 
— too  short  a  time  to  foretell  just  what  per- 
centage of  improvement  it  is  effecting.  A 
judgment  based  on  the  qualities  of  the  un- 
dergraduates themselves  points  to  its  suc- 
cess. The  enthusiasm  these  men  display  to- 
ward their  work  is  greater  than  the  enthu- 
siasm of  any  other  group  of  students  in  the 
college.  Recent  graduates,  placed  since  this 
system  has  been  working,  have  made  excep- 
tionally good  records  for  the  short  periods 
of  their  employment.  The  houses  which 
employed  them  are  asking  for  more  Swarth- 
more graduates.  The  next  decade,  how- 
ever, will  show  the  real  results  of  this  work. 
It  will  require  a  long  period  for  the  men 
now  graduating  to  reach  their  high  planes 
of  earning  power,  and  when  they  do,  many 
of  them  will  be  found  in  the  fifteen-thou- 
sand-dollar class. 


Gasoline  Engines  May  Supplant  Mules 

Gasoline  engines  are  being  tried  as  a 
substitute  for  mules  on  road  work  near 
Sherman,  Tex.  Demonstrations  in  two  pre- 
iJncts  have  shown  that  the  amount  of  work 
accomplished  with  mules  is  just  half  of 
that  when  gasoline  engines  are  employed. 
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Interesting  Concrete  Plants  Illustrate  Modern  Methods 


Tall  Spouting  Plant  Used  on 
Railroad  Bridge 

Main  Tower  280  Feet  and  Tail  Tower  110  Feet 

High  Place  Concrete  in  Arch  Structure 

Across  River  at  Pottstown,  Pa. 

PERHAPS  the  highest  concrete  tower  on 
record  has  been  used  in  building  the 
bridge  of  the  Pennsylvania  Railroad  across 
the  Schuylkill  River  at  Pottstown,  Pa.  The 
double  track,  reinforced-concrete  arch 
bridge  contains  seven  84-ft.  spans. 

Five  of  the  piers  were  constructed  in 
cofferdams,  the  shale  rock  being  about  12 
ft.  below  normal  river  stage.  The  other 
pier  and  the  abutments  did  not  require  cof- 
ferdams. One  of  the  coffers  was  made 
with  a  single  row  of  steel-sheet  piling,  and 


the  other  four  consisted  of  double  lines  of 
wood  sheeting  filled  with  cornstalks  and 
clay.  The  excavation  was  handled  by  a 
derrick  boat  built  at  the  site. 

The  concrete  plant  at  the  base  of  the 
main  tower  was  located  100  ft.  south  of 
the  south  abutment  at  the  base  of  the  ex- 
isting railroad  fill.  A  side  track  over  the 
material  bins  made  it  possible  to  dump 
sand  and  stone  into  them  from  railroad 
cars,  but  little  stone  was  received  in  this 
way.  A  quarry  was  opened  about  500  ft. 
from  the  plant,  and  stone,  brought  to  the 
mixer  in  narrow-gage  cars,  was  hoisted 
into  the  bins  by  a  stiffleg  derrick  using  a 
clamshell  bucket.  Cement  was  shot  direct 
to  the  charging  platform  from  cars  on  the 
siding  or  from  the  cement  shed  at  the  same 
elevation. 


The  tail  tower  was  located  about  800  ft. 
from  the  main  tower  on  the  opposite  bank 
of  the  river.  The  north  abutment,  near 
the  base  of  this  tower,  was  750  ft.  from 
the  main  tower.  Concrete  was  distributed 
from  three  points  on  the  main  tower,  de- 
pending on  the  distance  it  had  to  be 
spouted.  It  is  stated  that  the  chutes 
worked  satisfactorily  on  a  slope  as  flat  as 
1  to  2.7. 

The  piers  were  completed  first  through 
the  umbrella  sections.  The  arches  were 
then  poured,  one  at  a  time,  the  full  double- 
track  arch  being  poured  in  one  operation. 
Each  complete  arch  is  poured  in  three  sec- 
tions, varying  from  70  to  400  cu.  yd.  each. 

The  bridge  is  being  built  for  the  Penn- 
sylvania Railroad  by  the  James  McGraw 
Company  of  Philadelphia. 


Mixer  Train  and  Novel  Bucket  Handled  by  Crane  Used  at  Baltimore  &  Ohio's  Chicago  Freight  Terminal 


BUCKET   FOR   THIN    WALL   FORMS 


CKOSS-RUNWAYS  KEPT  LOADING  FROM  DELAYING  WHEELERS 


BULK   CEMENT   WAS   USED   HERE 


198 


ENGINEERING    RECORD 


Vol.  74,  No.  7 


Concrete  Plants  in  the  Vicinity 
of  New  York  City 

The  upper  photographs  show  the  plant  at 
the  west  shaft  of  the  Hudson  siphon,  Catskill 
Aqueduct.  Materials  were  received  in  barges 
and  unloaded  by  derrick  to  a  hopper  over  an 
inclined  belt  conveyor,  which  delivered  them  to  a 
cross-conveyor  on  top  of  the  bins  at  the  shaft. 
Sand  and  stone  were  proportioned  in  a  steel 
car  which  was  drawn  up  an  incline  to  the 
cement  shed  and  mixer  at  the  shaft.  The  plant 
was  built  by  the  T.  A.  Gillespie  Company. 

The  lower  photographs  show  another  Cats- 
kill  Aqueduct  plant — that  used  by  the  Amer- 
ican Pipe  Company  in  concreting  several  miles 
of  open-cut  section  near  Walden,  N.  Y.  Dry 
cement,  sand  and  stone  were  drawn  into 
buckets  on  flat  cars  at  the  crushing  and  pro- 
portioning plant,  handled  by  locomotive  to  the 
mixer  car  at  the  point  of  work  and  fed  to  the 
mixer  by  crane.  Another  crane  dumped  the 
mixed  concrete  into  the  forms. 

The  center  picture  shows  a  mounted  con- 
crete plant  on  railroad  work,  which  is  supplied 
by  wheelbarrows  from  piles  of  material  on 
the  ground.  Consequently  it  does  not  require 
a  work  train  in  operation.  A  work  train  is 
out  of  the  question  in  this  case,  as  the  plant  is 
busy  widening  from  two  to  four  tracks  a  mile 
of  the  Brighton  Beach  rapid-transit  line  in 
Brooklyn.  This  work,  between  Prospect  Park 
and  Church  Avenue,  is  being  done  by  the  Inter- 
Continental  Construction  Company. 
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Two  Plants  of  the  Ferro-Concrete 

Construction  Company  at 

Cincinnati 

1 — Endless  bucket  conveyor,  with  a  capacity 
of  20  yd.  an  hour,  feeds  gravity  storage  bins 
of  spouting  plant  from  200-yd.  hopper  under 
delivery  track.  Building  for  Ubiko  Mining 
Company. 

2 — Gravity  rollers  handle  cement  in  this 
plant.  Dry  batch  is  drawn  into  measuring  car 
running  on  platform  above  mixer.  Reinforc- 
ing and  form  lumber  are  also  unloaded  by 
rollers. 

3 — Layout  of  plant  (shown  in  photographs  2 
and  4)  for  concreting  the  East  Side  High 
School.  Five  main  buildings  (within  outline 
of  group)  and  small  bridge  (not  shown)  re- 
quire 7700  cu.  yd.  of  concrete,  on  which  basis 
labor  cost  of  erecting  plant  amounted  to  41 
cents  a  yard.  Plant  designed  for  average 
speed  of  40  yd.  an  hour. 

4 — Hoist  elevated  so  runner  can  see  into 
car.  Capacity,  300  cu.  yd.  a  day.  Space  be- 
tween main  bins  and  siding  taken  advantage 
of  for  extra  storage. 
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Ultra -Violet  Ray  Purifies 
Water  at  Cement  Plant 

River  Water  Filtered,  Refrigerated  and  Steril- 
ized— Supply    to    Employees    Coets    Less 
Than  Former  Distribution  in  Barrels 

RIVER  WATER  is  filtered,  refrigerated 
and  sterilized,  then  circulated  through 
12,000  ft.  of  1-in.  galvanized  pipe  to  thirty- 
five  sanitary  drinking  fountains  in  the 
plant  of  the  Atlas  Portland  Cement  Com- 
pany at  Hannibal,  Mo.,  by  a  supply  system 
recently  installed  at  an  expense  less  than 
the  old  system  of  supplying  the  workmen 
with  cooled  water  in  barrels. 

The  refrigerating  plant  consists  of  a 
7Vi  X  7V'2-in.  two-cylinder,  vertical  single- 
acting,  inclosed,  self-oiling,  12-ton  York  am- 
monia compressor,  driven  by  a  variable- 
speed  20-hp.  motor  and  a  Shipley  double- 
pipe,  flooded  condenser.  The  cooling  tank 
contains  1200  ft.  of  l^/i-in.  pipe  in  expan- 
sion coils.  Besides  refrigerating  the  drink- 
ing water,  the  plant  freezes  600  lb.  of  ice 
daily  for  use  around  the  plant. 

The  12,000  ft.  of  pipe  through  which  the 
water  is  circulated  is  broken  up  into  loops 


PIPES  INSULATED  BY  CORK  LAGGING 

through  which  the  refrigerated  water  is 
pumped.  The  longest  of  these  loops  con- 
tains about  5000  ft.  of  pipe.  Most  of  the 
pipe  is  laid  3  ft.  under  the  ground,  with 
no  other  insulation  than  the  clay,  the  pip- 
ing above  the  ground  being  covered  with  a 
cork  lagging. 

Fifteen  hundred  gallons  of  water  is  cir- 
culated per  hour,  leaving  the  pump  at  an 
average  temperature  of  40  deg.  Fahr.  and 
returning  to  the  cooling  tank  at  tempera- 
tures fluctuating  between  50  and  55  deg. 
Fahr.  Thus  a  fairly  uniform  temperature 
is  obtained  at  the  fountains,  varying  be- 


tween 40  and  50  deg.  Fahr.,  depending  on 
their  location  in  the  several  loops. 

The  sterilization  of  the  water  is  one  of 
the  unique  features  of  the  installation. 
The  apparatus,  known  as  an  RUV  sterilizer, 
utilizes  the  ultra-violet  ray  as  produced  by 
a  special  mercury-vapor  lamp  sending  its 
rays  into  the  water  through  a  quartz  tube. 
The  new  drinking  water  system  reduced 
the  expense  and  trouble  connected  with 
supplying  the  workmen  with  water  and  ice 
in  barrels,  at  the  same  time  giving  the 
employees  the  benefit  of  a  drinking  water 
that  is  both  pure  and  cold. 


Make  Compression  Tests  of 
Electric  Conduits 

Conduits  Embedded  in  Floor  of  Railroad  Build- 
ing,   St.    Paul,    Show    Strength   Ekjual   to 
That  of  Concrete 

By  W.  E.  KING 
Treasurer,  Toltz  Engineering  Company,  St.  Paul 

TESTS  made  to  determine  whether  it 
would  be  safe  to  embed  electric  conduit 
in  the  compressive  side  of  the  concrete 
floors  in  the  Railroad  Building,  St.  Paul, 
show  that  the  conduits  tested  developed 
ample  strength  as  compared  with  the  con- 
crete displaced.  By  avoiding  the  necessity 
for  a  3-in.  cinder  fill  in  which  to  embed  the 
conduit,  an  estimated  saving  of  10  per  cent 
in  the  cost  of  the  tile  arch  floors  was  ob- 
tained. 

In  the  Railroad  Building  now  being  con- 
structed in  St.  Paul  there  will  be  an  area 
of  more  than  700,000  sq.  ft.  of  reinforced- 
concrete  floor.  The  framework  of  the  build- 
ing is  the  usual  steel-skeleton  type,  with 
steel  beams  extending  between  the  columns 
only.  The  floors  consist  of  4-in.  concrete 
joists,  separated  by  12-in.  tile.  The  con- 
crete above  the  tile,  forming  the  "tee"  of 
the  joist  construction,  is  3  in.  thick.  The 
usual  construction  would  provide  for  a  2-in. 
thickness  of  concrete  over  the  top  of  the 
tile. 

How  Economy  Was  Attained 

This  additional  thickness  of  1  in.  was  al- 
lowed in  order  to  provide  a  space  for  the 
electric  conduits,  which  are  to  be  placed  be- 
fore the  concrete  floors  are  poured.  This 
arrangement  results  in  a  considerable  sav- 
ing over  the  usual  plan  of  placing  the  con- 
duits in  a  3-in.  cinder  fill  above  the  top  of 
the  rough  slab.  In  this  case  the  cinder  fill 
was  rendered  unnecessary  for  fastening  the 
floor  surface  down,  because  the  floor  finish 
is  to  be  1%-in.  cement  or  "Terrazza."  The 
use  of  this  construction  results  in  a  saving 
of  about  10  per  cent  over  what  the  cost 
would  be  for  tile  arch  floors  with  3-in. 
cinder  fill  on  top  for  bedding  the  conduit. 

As  this  construction  makes  it  necessary 
to  embed  the  electric  conduits  on  the  com- 
pression side  of  the  slab,  the  conduits  as 
hollow  tubes  must  resist  a  compressive 
stress  of  about  650  lb.  per  square  inch,  in 
approximately  the  same  manner  as  a  boiler 
flue. 

Conduits  Tested  in  Compression 

The  question  was  raised  as  to  what  is 
the  safe  crushing  strength  of  such  electric 
conduit.  The  writer  was  unable  to  find 
records  of  any  tests  having  been  made  to 
determine  this,  so  it  was  decided  to  make 
an  accurate  test.  For  this  purpose  six 
samples  of  %-in.  "Greenfield  Duct,"  manu- 
factured by  the  Sprague  Electric  Company, 


were  cut  in  pieces  3  in.  long.  Three  of 
these  pieces,  Al,  A2  and  A3,  were  tested 
by  placing  them  between  the  two  halves 
of  block  A  and  subjecting  them  to  com- 
pressive pressure  in  a  testing  machine. 
Block  A  consists  of  two  pieces  of  3  x  3-in. 
cast  iron  with  a  hole  drilled  through  as 
shown  in  the  accompanying  sketch.  A  strip 
of  sheet  lead  was  inserted  around  the  con- 
duit in  order  to  reproduce,  as  nearly  as 
possible,  the  conditions  of  uniform  pressure 
under  which  the  conduit  would  act  when 
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BLOCKS  AND  SPECIMENS  USED  FOB  TESTS 

embedded  in  the  concrete.  The  experiment 
was  varied  in  the  three  specimens  by  turn- 
ing the  weld  in  the  conduit  to  a  different 
point  on  the  circumference  relative  to  the 
slot  between  the  two  cast-iron  blocks. 

None  of  these  test  pieces  were  tested  to 
destruction,  but  the  test  was  carried  far 
enough  to  show  that  the  strengh  of  the  con- 
duit was  considerably  greater  than  the  ulti- 
mate strength  of  the  concrete  in  which  it 
was  to  be  used,  as  shown  in  the  accompany- 
ing table. 

In  order  to  duplicate  the  condition  of  a 
conduit  coming  close  to  the  outer  surface 
of  the  concrete,  slab  test-block  B  was  pre- 


MEASURBD    DlAMirrERS     AND    AI>PLIB1D    LOADS    IN 

Electric  Conduit  Tests 

Outside  Diameter         Load 
Orisrinal,    After  test,     applied. 
Specimen      Weld  at  In.  In.  lb. 

Al Top  1.042  1.072  38,000 

A2 Side  1.057  1.063  14.000 

A3 Side  1.056  1.058  7,000 

Bl Top  1.042  1.101  15,600 

B2 Side  1.056  1.128  14,400 

B3 Side  1.056  1.128  14,400 

Seam  opened  for  32  and  B3  at  load  of  14,400  lb. 
The  maximum  load  applied  to  Bl  was  32,000  lb. ;  to 
B2,  about  18,000  lb. ;  and  to  B3,  about  17,000  lb. 


pared.  It  differs  from  block  A  only  in  the 
fact  that  the  slot  between  the  two  halves 
of  the  block  is  made  considerably  greater. 
As  was  expected,  the  B  specimens  were  dis- 
torted at  a  less  load  than  the  A  specimens. 

Attention  is  called  to  the  fact  that  the 
position  of  the  weld  with  reference  to  the 
unsupported  part  of  the  conduit  greatly  af- 
fected the  strength  of  the  conduit;  that  is, 
in  the  cases  of  specimens  B2  and  B3,  where 
the  weld  was  brought  opposite  the  slot  be- 
tween the  two  blocks,  the  strength  of  the 
conduit  was  found  to  be  a  little  more  than 
one-half  that  of  specimen  Bl,  where  the 
weld  was  placed  at  the  top. 

The  elastic  limit  of  the  conduit  is  reached 
at  a  load  of  about  3600  lb.  per  square  inch, 
and  failure  thereafter  is  at  a  very  gradual 
rate.  The  strength  of  all  three  specimens 
H  is  above  the  ultimate  compressive 
strength  of  1:2:4  concrete. 

Six  pieces  of  conduit  were  cut  6  in.  long 
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and  embedded  in  6-in.  cubes  of  mixer-run 
1:2:4  gravel  concrete.  These  cubes  were 
tested  at  the  age  of  28  days  and  failed  by 
the  crushing  of  the  concrete  without  dam- 
age to  the  conduit.  The  strength  of  the 
cubes  averaged  a  little  more  than  2500  lb. 
per  square  inch. 

No  tests  were  made  to  determine  whether 
the  insertion  of  conduits  running  crosswise 
of  a  concrete  beam  will  lessen  the  shear 
strength  of  the  beam.  This  factor  should 
be  taken  into  consideration  in  case  the  con- 
duits occur  close  to  the  support  and  in  case 
the  area  cut  out  represents  any  consider- 
able portion  of  the  shear  value  of  the  slab 
or  beam.  Larger  sizes  of  conduit  would 
probably  show  a  less  compressive  strength 
in  crushing  than  the  %-in.  size  tested. 

These  tests  were  made  under  the  direc- 
tion of  the  writer  by  J.  O.  Meyer,  chemist, 
and  O.  B.  Robbins,  assistant  engineer,  of 
the  Great  Northern  Railway  Company.  The 
designs  for  the  floor  slabs  were  prepared 
by  the  Toltz  Engineering  Company,  con- 
sulting engineer  for  the  Railroad  Building, 
under  the  direction  of  R.  Budd,  assistant 
to  the  president  of  the  Great  Northern 
Railway  Company. 


Kinks  and  Operating  Costs 
at  Small  Pumping  Plant 

Concrete    Mufflers    Replace    Ordinary    Type, 

While  Simple  Device  Supplies  Warmth 

for  Engine  Room 

DEEP-WELL  pumps,  a  lighting  system 
and  commercial  motors  are  supplied  in 
the  village  of  Downer's  Grove,  111.,  by  a 
municipal  electric  plant  consisting  of  two 
horizontal  two-cycle  120-hp.  Snow  Diesel 
engines.  To  cut  down  the  noise  of  the 
exhaust  the  original  mufflers  were  replaced 
by  large  reinforced-concrete  mufflers  de- 
signed by  H.  A.  Gardiner,  superintendent. 
They  have  conical  roofs  and  a  steel  stack 
projecting  3  ft.  above  the  top.  The  outside 
diameter  is  8  ft.  and  the  height  10  ft.  The 
structure  rests  on  six  concrete  piles,  be- 
cause if  set  on  a  solid  foundation  the 
ground  in  the  vicinity  starts  vibrating  in 
harmony  with  the  exhaust.     The  size  of 


NEW   TYPE   OP   PUMP  IS   USED 


the  mufflers  was  determined  by  the  piston 
displacement  and  scavenger  air  volume  per 
stroke.  The  exhaust  enters  at  the  bottom 
and  on  the  side,  where  a  circular  brick- 
work makes  the  gases  whirl  about  the 
center  of  the  muffler.  This  circular  motion 
has  a  tendency  to  pull  a  vacuum  behind  the 
gases.  On  top  of  the  brickwork  forming 
the  first  stage  is  a  system  of  grate  bars, 
and  on  top  of  these  are  ordinary  brick  in 
loose  layers  which  act  as  a  baffle  to  break 
up  the  noise  of  the  exhaust.  On  top  of 
this  is  a  fine  wire  screen  with  a  layer  of 
crushed  stone  to  further  break  up  the  re- 
port. The  conical-shaped  top  is  merely  to 
keep  out  the  rain.  A  connection  to  the 
sewer  is  made  to  drain  the  interior  con- 
densation. 

In  order  to  keep  the  concrete  from  get- 
ting too  hot  when  running  continuously 
under  heavy  load,  a  y2-in.  pipe  is  tapped 
into  the  exhaust  pipe  just  outside  of  the 
muffler.  Water  is  thus  carried  into  the 
muffler  as  steam  and  keeps  the  temperature 
down.  Frequently  an  accumulation  of  car- 
bon in  the  muffler  will  catch  fire,  but  it 
is  allowed  to  burn  out  until  the  concrete 
begins  to  get  too  hot,  when  water  is  turned 
on  full  in  the  small  pipe  to  put  out  the 
fire.  This  process  makes  the  muffler  self- 
cleaning.  The  mufflers  are  so  effective  that 
the  exhaust  cannot  be  heard  or  any  vibra- 
tion of  the  air  or  ground  felt  when  stand- 
ing immediately  beside  them. 

Engine  Intake  Makes  Heating  Problem 

When  both  engines  are  running  their  in- 
takes exhaust  about  4000  cu.  ft.  of  air  per 
minute  from  the  room.  After  the  installa- 
tion was  made  it  was  found  to  be  prac- 
tically impossible  to  keep  the  engine  room 
warm  enough  in  winter.  This  was  in- 
geniously overcome  by  making  an  air  in- 
take to  .the  room  and  at  the  same  time 
utilizing  a  portion  of  the  waste  heat  of  the 
exhaust.  The  iron  exhaust  pipe  on  one  side 
of  the  station  was  bricked  in,  leaving  about 
a  6-in.  space  around  the  pipe  and  with  the 
outer  end  of  the  brickwork  open.  The 
inner  end  of  this  brickwork  opens  into  the 
floor  of  the  engine  room  near  the  intake 
ports  of  the  engine.  The  air  is  thus  drawn 
in  over  the  hot  exhaust  pipe.  The  advan- 
tage is  twofold — the  warmed  air  produces 
a  better  mixture  for  the  cylinders  and 
gives  the  needed  warmth  for  the  engine 
room. 

The  exhaust  pipe  from  the  other  engine 
is  carried  through  the  oil-tank  room  and 
the  whole  room  is  used  as  an  intake  flue 
for  the  engine.  Incidentally  this  heat  in 
the  oil-tank  room  keeps  the  oil  in  good 
shape  in  the  coldest  weather. 

Water  Supply  Provided  by  Deep  Wells 

The  village  water  requirements  are  sup- 
plied from  two  deep  wells,  and  in  order 
that  the  pumping  could  be  done  entirely  by 
electrical  means  a  special  type  of  deep-well 
pump,  manufactured  by  the  Deming  Com- 
pany, was  used.  These  two  deep-well 
pumps  are  belt  driven  by  15-hp.  variable- 
speed  motors.  These  were  the  first  pumps 
of  the  kind  to  be  installed  and  their  opera- 
tion is  considered  very  satisfactory.  Dur- 
ing peak  load  on  the  electric  system  the 
deep-well  pumps  are  slowed  down  to  the 
bare  requirements  of  the  system.  They 
discharge  into  a  60,000-gal.  cistern  from 
which  the  water  is  supplied  under  60-lb. 
pressure  to  the  mains  and  standpipe  by  two 
centrifugal,  two-stage,  350-gal.-per-minute 
pumps,    driven    by    20-hp.    variable-speed 


CONCRETE    MUFFLER    FOR    DIESEX   En<7GINE        ■ 

motors,  which  are  also  slowed  down  during 
peak-load  periods. 

Scalped  oil  is  purchased  in  10,000-gal. 
lots  from  the  Texas  Company  and  stored  in 
the  12,000-gal.  tank  in  the  station.  The 
average  fuel  cost  for  the  year  1915,  placed 
in  the  tank  at  Downer's  Grove,  was  2.94 
cents  per  gallon.  The  average  cost  of  oil 
at  the  switchboard  for  the  same  period,  in- 
cluding that  used  in  trial  runs,  testing  out, 
tuning  up,  etc.,  was  0.331  cent  per  kilo- 
watt-hour. The  oil  consumption  was  found 
on  test  to  be  0.50  lb.  of  oil  per  brake  horse- 
power hour  full  load;  0.52  lb.  of  oil  per 
brake  horsepower  hour  three-quarters  load, 
and  0.60  lb.  of  oil  per  brake  horsepower 
hour  one-half  load,  for  oil  having  a  heat 
value  of  19,000  B.t.u.  per  pound.  The  over- 
all efficiency  of  the  station  is  above  30  per 
cent. 

Absorbing  Overhead 

California's  state  highways  are  fast  be- 
ing completed  and  the  overhead  is  there- 
fore rapidly  being  absorbed.  According  to 
the  July  BvUetin,  1320  miles  of  road  have 
been  built  at  a  cost  of  $13,746,396,  with 
84.32  per  cent  going  directly  into  the  roads. 
The  cost  of  administration,  technically 
known  as  "overhead,"  amounts  to  $604,926, 
or  4.41  per  cent.  In  this  "overhead"  are 
included  the  purchasing,  auditing  and  dis- 
bursing departments,  the  commission's  at- 
torney and  its  secretary,  the  engineering 
assistants  at  headquarters,  the  division  en- 
gineers and  their  assistants,  and  the  cler- 
ical force,  both  at  headquarters  and  in  the 
divisions,  including  salaries,  expense  ac- 
counts, rentals,  etc.  The  greater  part  of 
the  15.68  per  cent  other  than  the  technical 
"overhead"  has  been  apportioned  and 
charged  directly  where  it  originated.  The 
technical  "overhead"  cannot  be  so  charged 
until  the  completion  of  the  work  makes 
possible  a  proportional  distribution.  Fig- 
ured in  the  gross  percentage  is  1.19  per 
cent  for  equipment  and  stores  on  hand,  also 
1.9  per  cent  for  field  and  drafting  work 
for  850  miles  of  highway  in  advance  of 
contracts.  Deducting  these  items  leaves 
12.59  per  cent  on  an  expenditure  of  a 
trifle  more  than  two-thirds  of  the  original 
$18,000,000. 
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Depreciation  as  Applied  to 
Valuation 

Normalty,    in    Well-Maintained    Railroad,    No 

Indication  of  Withdrawal  of  Capital,  and 

Should  Not  Be  Deducted 

By  R.  R  SHEPARD.  JR. 
Office  Engineer,  Valuation  Department,  Atlan- 
tic Coast  Line  Railroad,  Wilmington.  N.  C. 

THE  WORK  now  being  done  by  the  en- 
gineering department  of  the  Division  of 
Valuation,    Interstate    Commerce   Commis- 
sion— namely,    that    of    inventorying    and 
pricing  the  units  of  physical  property  of 
the  railroads  and   estimating  the  physical 
condition   thereof — is    in    compliance   w^ith 
that  section  of  the  Valuation  Act  which  en- 
joins the  ascertainment  of  the  cost  of  re- 
production new  and  the  cost  of  reproduc- 
tion less  depreciation.     The  data  collected 
under  this  provision  of  the  act  are  to  be 
considered,   among  other   "relevant  facts," 
in  fixing  the  final  values  of  the  properties; 
and,  for  the  uses  to  which  the  federal  valu- 
ation  is  most  likely  to  be  put,  will  prob- 
ably be  given  predominant  consideration  as 
representing  the  present-day  equivalent  of 
capital  retained  in  railroad  service,  the  in- 
terest on  which  forms  part  of  the  cost  of 
conducting  transportation.     It   is  the  fea- 
ture of  capital  equivalent  retained  in  trans- 
portation service  that  it  is  desired  to  em- 
phasize, and  especially  its  bearing  on  the 
logical  treatment  to  be  accorded  deprecia- 
tion. 

An  owner  of  any  manufacturing  plant  has 
certain  obligations  to  the  business  which 
constitute  "prior  liens"  on  the  raceipts  from 
operation  and  must  be  discharged  before  he 
can  take  any  portion  of  the  earnings  for 
himself.  Included  in  these  obligations  are 
running  expenses,  labor  and  supplies; 
maintenance  of  plant,  embracing  renewals 
of  parts  worn  out,  damaged  or  destroyed  in 
service,  and  pecuniarj'  liabilities  arising 
from  the  use  of  borrowed  capital.  There 
are  certain  inexorable  economic  laws  which 
enforce  the  meeting  of  these  obligations 
under  penalty  of  sure  bankruptcy  or  loss  of 
control  of  the  plant.  It  is  not  necessary, 
though  it  may  be  advisable,  to  be  able  to 
show  on  the  books  of  the  industry  at  any 
instant  that  the  accrued  operating  liabili- 
ties have  been  charged  to  operating  ex- 
penses and  credited  to  appropriate  reserve 
accounts,  though  it  is  absolutely  essential 
to  show  ability  and  intent  to  meet  them 
when  they  fall  due.  Past  performance  and 
the  condition  of  the  property  taken  in  con- 
junction with  the  temper  of  the  manage- 
ment are  sufficient  indications  of  the  policy 
of  the  company  toward  maintenance  and 
the  ability  to  fulfill  its  requirements. 

Purpose  of  Depreciation   Accounts 

That  depreciation  is  part  of  the  main- 
tenance expense  no  one  denies,  and  the  ad- 
vocates of  special  depreciation  accounts 
merely  claim  that  such  accounts  tend  to 
more  conservative  bookkeeping  in  that  they 
reduce  the  surplus  which  would  otherwise 
appear  and  prevent  the  loading  of  operating 
expenses  in  years  of  heavy  renewals  with 
charges  which  accrued  over  a  period  of  pre- 
ceding years.  This,  of  course,  is  good 
theory,  but  is  very  much  more  applicable  to 
plants  of  a  comparatively  small  number  of 
relatively  large  units  than  to  a  railroad, 
made  up  as  it  is  of  a  vast  number  of  units 
of  all  degrees  of  magnitude.  In  the  case 
of  a  railroad  the  charges  due  to  renewals 


and  replacements  are  very  nearly  uniform 
from  year  to  year;  or  rather  are  not  sub- 
ject to  violent  fluctuations.    It  is  extremely 
doubtful  that  years  of  heavy  renewals  for 
any    well-managed    railroad   can    be   deter- 
mined from  inspection  of  the  total  charges 
to  operating  expenses  over  any  number  of 
years,  although  depreciation  accounts  have 
been  decidedly  exceptional.     The  reason  is 
that  after  a  railroad  has  been  in  operation 
for  a  sufficient  length  of  time  to  have  be- 
come settled  and  adapted  to  the  work  to  be 
performed  the  maintenance  feature  has  be- 
come   so    systematized    that    excessive    re- 
newals   do   not    become   due   in    individual 
years;    the   expenditures   for   replacements 
being  fairly  evenly  distributed  from  year 
to  year  producing  results  identical,  so  far 
as  operating  expenses  are  concerned,  with 
those  which  depreciation  accounts  are  cal- 
culated to  effect.     The  practical   result   is 
that  renewals  are  charged  directly  to  oper- 
ating expenses  instead  of  indirectly  through 
depreciation   accounts   which   have   become 
constant  because  of  approximate  balancing 
of  yearly  credits  and  debits,  releasing  any 
depreciation  funds  which  may  have  been  ac- 
cumulated. 

Depreciation  and  Capital  Retained 
IN  Property 

The  interest  of  valuation  engineers  in 
the  subject  of  depreciation  is  wholly  in  re- 
spect to  its  effect  on  capital  equivalent  re- 
tained in  the  property  after  construction 
has  been  completed  and  through  the  years 
of  operation.  The  effort  to  determine  the 
cost  of  reproducing  the  railroads  is  purely 
an  endeavor  to  reveal  the  capital  which  is 
confined  in  them,  or  which  it  would  be  nec- 
essary to  withdraw  from  other  fields  in  or- 
der to  replace  them  were  they  to  cease  to  ex- 
ist. It  follows  that  depreciation  is  impor- 
tant from  the  valuation  viewpoint  only  inso- 
far as  it  affects  the  volume  of  capital  held 
in  service,  or  rendered  unavailable  for 
other  uses.  The  mere  fact  of  the  existence 
of  accrued  depreciation  is  no  more  signifi- 
cant nor  objectionable  than  the  fact  of  ac- 
crued taxes,  or  interest,  or  wages,  or  any 
other  of  the  numerous  charges  that  continu- 
ously result  from  the  operation  of  the  prop- 
erty; nor  is  it  any  more  possible  to  elimi- 
nate the  one  than  the  others.  They  are  all 
operating  liabilitie?  to  be  met  when  due  and 
are  sustained  by  the  same  economic  laws. 
Default  in  one  or  all  is  visited  with  the  same 
inevitable  penalties. 

There  is  one  circumstance,  and  one  only, 
which  could  justify  the  reduction  of  the  cost 
of  reproduction  new  by  the  amount  of  ac- 
crued depreciation  in  estimating  the  capital 
equivalent  of  the  property;  namely,  that  an 
amount  equal  to  the  theoretical  depreciation 
reserve  had  been  withdrawn  from  the  plant 
nrd  made  availablo  for  other  service. 
Should  it  be  developed  that  it  has  been  cus- 
tomary in  the  past,  or  would  be  the  prac- 
tice in  the  event  of  reconstruction,  to  with- 
draw this  fund  when  it  had  become  no 
longer  necessary,  because  of  the  balancing 
of  its  debits  and  credits,  or  that  mainte- 
nance had  been  neglected  to  the  detriment 
of  the  property,  then  an  appropriate  reduc- 
tion in  the  statement  of  capital  retained  in 
service  should  be  proper.  In  the  former 
case  the  amount  of  depreciation  might  be 
regarded  as  a  loan  by  the  owners  to  the 
property  to  be  repaid  with  interest  when  it 
could  safely  be  withdrawn  from  service ;  in 
the  latter  there  would  exist  an  obligation  on 
the  part  of  the  owners  which  would  certain- 
ly have  to  be  met  in  some  way  some  day,  but 


which,  while  it  existed,  constituted  a  fact  of 
withdrawal  of  capital  of  an  amount  neces- 
sary completely  to  rehabilitate  the  property ; 
this  amount,  in  a  specific  instance,  to  be  de- 
termined from  consideration  of  relevant 
facts. 

Early  Deficits  of  Railroads 
The  proposition  that  the  amount  of  the 
accrued  depreciation  fund  might  be  re- 
turned to  the  owners  seems  to  be  effectively 
refuted  by  the  early  financial  histories  of 
all  railroads  and  of  newly  constructed 
branches  of  old  roads.  It  is  common  knowl- 
edge that  during  the  early  years  of  opera- 
tion few  railroads  or  branches  have  made 
ordinary  operating  expenses  and  fewer  have 
made  fixed  charges.  It  is  obvious  that  any 
depreciation  reserve,  naturally  built  up, 
must  have  been  provided  from  revenues 
earned  during  this  early  or  development  pe- 
riod, further  increasing  the  negative  mar- 
gin between  earnings  and  expenses.  It  is 
also  fairly  well  established  that  a  sum  is  to 
be  added  to  the  product  of  physical  units 
into  prices  to  provide  for  development  ex- 
penses, and  that  this  expense  shall  include, 
among  other  items,  the  deficit  resulting 
from  operation  during  the  initial  period  of 
service. 

It  follows,  therefore,  that  a  depreciation 
fund,  provided  out  of  earnings  which  them- 
selves were  deficient,  would  have  caused  a 
further  sacrifice  on  the  part  of  the  owners 
and  constituted  a  corresponding  investment 
in  the  property  to  be  capitalized  as  a  devel- 
opment expense.  The  real  origin  of  the  de- 
preciation reserve  can  be  traced  still  further 
back,  or  into  the  construction  period,  when 
it  should  properly  have  been  charged  to  the 
construction  account;  but  it  certainly  has 
not  been  the  custom  to  charge  construction 
with  depreciation  of  rail,  ties,  equipment  or 
other  units  to  be  retained  in  the  operating 
service.  Thus,  had  depreciation  funds  been 
provided,  they  would  have  been  at  the  ex- 
pense of  the  owners  and  an  appropriate 
charge  to  capital  account. 

It  seems  very  clear  that  normal  deprecia- 
tion in  a  well-maintained  railroad  is  no  in- 
dication that  there  has  been  a  withdrawl 
of  capital;  and  as  it  is  with  the  requisite 
permanent  capital  to  replace  the  railroads 
were  they  to  cease  to  exist  that  the  "re- 
production" feature  of  the  valuation  has  to 
do,  it  follows  that  there  can  be  no  subtrac- 
tion of  normal  "accrued  depreciation"  to 
subserve  its  ends. 


One  Motor  Truck  Collects  Manure  and 

Waste  Bedding  from'1300  Horses 

For  the  last  two  years  one  5-ton  motor 
truck  has  collected  the  manure  and  waste 
bedding  from  1300  horses  stabled  through- 
out the  city  for  use  in  the  Baltimore  parks. 
The  horses  are  those  of  the  various  fire  de- 
partments, street-cleaning  and  street-rail- 
way stables,  contractors  and  other  large 
owners  of  horses  scattered  about  the  city. 
The  park  department  owns  three  5-ton 
trucks — two  Fierce-Arrows  and  one  White. 
Though  no  careful  detail  records  have  been 
kept  in  connection  with  the  operating  ex- 
penses and  work  accomplished,  William  S. 
Manning,  general  superintendent  of  the  de- 
partment, states  that,  from  a  practical 
standpoint,  it  is  known  they  are  an  economy. 
For  the  manure  and  waste-bedding  work  one 
of  the  Pierce-Arrows  was  first  used  exclu- 
sively, working  16  hours  every  day  except 
Sunday  and  using  two  shifts  of  four  men 
each. 
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Dynamite  Proves  EflFective  in  Wrecking  of 
Panama-Pacific  Exposition 

Use  of  Explosive  with  But  Slight  Breakage  Keeps  Wrecking  Cost 
Down  to  $250,000— Site  Will  Be  Restored  as  Required  by  Jan.  1,  1917 


IN  WRECKING  the  building  and  other 
physical  improvements  of  the  Panama- 
Pacific  International  Exposition  and  re- 
storing the  site  there  are  the  same  ele- 
ments of  unique  conditions  that  were  so 
often  met  in  the  construction  work.  An 
engineering  organization  is  in  full  charge  of 
the  disposal  and  dismantling  of  structures, 
and  the  work  is  being  expedited  in  a  manner 
carefully  calculated  to  return  the  maximum 
revenue  to  the  exposition  company  and  at  the 
same  time  comply  with  the  agreement  which 
calls  for  the  complete  restoration  of  the  site 
by  Jan.  1,  1917.  The  post-exposition  work 
is  divided  into  two  independent  classes — • 
salvage  operations  and  restoration  of  the 
grounds. 

No  Good  Bids  for  Entire  Job 

Shortly  after  the  close  of  the  exposition 
it  was  decided  to  prepare  an  elaborate  bill 
of  sale  covering  the  disposition  in  a  single 
contract  of  all  improvements  not  involved 


ments  east  of  the  Palace  of  Fine  Arts, 
which  cost  upward  of  $11,000,000,  for  a 
sum  under  $5,000  would  have  created  un- 
favorable comment.  Furthermore,  it  was 
believed  that  a  very  substantial  net  sum 
could  be  realized  by  the  exposition  in  doing 
the  wrecking  itself.  This  was  borne  out 
by  an  estimate  prepared  at  this  time  show- 
ing a  net  income  from  salvage  operations 
of  about  $200,000.  Since  the  exposition 
would  have  to  engage  in  a  great  deal  of 
work  in  restoration,  and  an  overhead  or- 
ganization would  be  required  for  this,  it 
was  decided  that  wrecking  operations  could 


RAZING  THE  ARCH   OF 
THE   RISING  SUN 


Under  the  scheme  proposed  the  Tower 
of  Jewels  was  sold  for  $9,000  in  place. 
This  structure  is  being  dismantled  piece 
by  piece,  and  the  purchaser  expects  to  save 
intact  some  1400  tons  of  structural  steel. 
It  will  be  recalled  that  the  tower,  which 
had  a  total  height  of  435  ft.,  was  supported 
on  a  two-hinged  steel  arch  frame  which 
extended  the  full  height  of  the  structure. 
The  exposition  company  estimated  that  it 
would  cost  about  $20,000  to  get  out  the 
salvable  material  in  the  tower. 

Among  the  other  more  important  con- 
tracts were  the  floors  and  roofs — that  is, 
the  joists,  girders,  sheathing,  flooring,  roof- 
ing material  and  glass  of  the  eight  exhibit 
palaces  of  the  main  group — which  were 
sold  for  $26,500;  the  pipe  and  fittings  in 
these  eight  buildings  and  in  the  palace  of 
machinery,  which  were  sold  for  $25,000; 
the  street  mains,  including  the  high  and 
low  pressure  water  systems,  and  the  auxil- 
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FELLING   ONE  OF  THE 
ITALIAN   TOWERS 


in  preservation  schemes.  With  minor  ex- 
ceptions no  large  improvements  west  of  the 
Palace  of  Fine  Arts  were  owned  by  the  ex- 
position. It  was  therefore  decided  to  solicit 
proposals  for  the  purchase  of  all  physical 
property  exclusive  of  real  estate  owned  by 
the  exposition  east  of  the  Palace  of  Fine 
Arts,  except  only  the  California  Building, 
which  is  being  retained  for  a  proposed 
State  Normal  School,  and  the  Palace  of 
Fine  Arts  itself,  which  certain  organiza- 
tions nurpose  to  preserve  as  a  permanent 
art  gallery,  provided  funds  are  forthcoming. 

Ihis  call  for  proposals  was  based  on  the 
plan  that  the  bidder  was  to  make  a  cash 
offer  for  all  the  improvements  in  question, 
which  were  to  be  removed  under  certain 
conditions  outlined  in  the  proposed  bill  of 
sale,  with  the  understanding  that  all  the 
salvable  material  was  to  become  the  prop- 
erty of  the  successful  bidder.  When  these 
proposals  were  opened  on  Dec.  31,  1915,  it 
developed  that  offers  ranged  from  $4,775 
to  nothing  and  up  as  high  as  $175,000, 
named  as  the  sum  for  which  the  bidder 
would  remove  the  structures.  These  offers 
clearly  indicated  that  the  exposition  could 
not  expect  tenders  which  it  would  be  will- 
ing to  accept. 

To   sell   practically   all   of   the   improve- 


be  economically  conducted  by  the  exposition 
at   the   same   time. 

It  was  found,  however,  that  it  would  be 
very  desirable  to  contract  for  the  removal 
of  all  small  buildings,  certain  parts  of  most 
of  the  structures  and  a  few  structures  in 
their  entirety.  Also  it  was  desired  to  sell 
in  place  as  much  of  the  salvage  as  would 
command  a  price  near  its  actual  value,  in 
order  that,  so  far  as  possible,  the  funds 
of  the  purchasers  rather  than  those  of 
the  exposition  would  be  employed  in  the 
wrecking. 

Classification  of  Accounts 

Having  settled  this  policy,  it  was  found 
desirable  to  classify  all  post-exposition  ex- 
penditures as  follows: 

1.  Wrecking  of  exposition  improve- 
ments. 

2.  Restoration  of  leased  lands,  federal, 
municipal,  and  corporation  properties;  re- 
turn of  leased  apparatus. 

3.  The  conduct  of  remaining  utilities. 

4.  General  overhead  expense  to  conduct 
the  three  classes  of  work  named  above. 

5.  Maintenance  accounts. 

Of  the  foregoing,  the  only  two  which 
have  corresponding  income  accounts  are  1 
and  3. 


iary  water-supply  system,  which  brought 
$23,000;  and  the  Palace  of  Horticulture, 
sold  for  $5,000.  All  these  contracts  required 
the  purchaser  to  remove  the  material. 

In  removing  the  structural  frames  of  the 
several  buildings  it  was  first  intended  to 
pull  them  down  section  by  section  and  bent 
by  bent,  by  means  of  donkey  engines  and 
the  necessary  winches  and  lines.  This  plan 
was  abandoned  after  it  had  been  employed 
to  some  extent,  and  the  frames  are  now 
being  razed  by  dynamite,  as  it  was  found 
possible  to  do  this  with  but  little  more  loss 
of  material.  In  many  cases,  such  as  in 
taking  down  the  domes  of  the  main  palaces, 
the  cost  of  dynamiting  is  less  than  1  per 
cent  of  what  it  would  have  been  if  the 
structures  were  dismembered  and  disman- 
tled by  hand. 

To  explain  the  wrecking  operations,  it 
should  be  said  that  the  heavy  timber  col- 
umns and  tiusses  are  each  made  up  of  a 
number  of  unit  members  separated  by  spac- 
ers and  rigidly  bolted  together.  This  con- 
dition naturally  tends  to  prevent  shattering, 
so  that  when  one  of  the  heavy  trusses  falls 
and  is  broken,  it  is  practically  always  found 
that  the  break  is  local  so  far  as  the  timber 
is  concerned.  This  means  that  the  broken 
section  of  the  timber  can  be  cut  out,  usu- 
ally leaving  about  80  per  cent  of  the  piece 
uninjured  by  the  fall.  Of  course  the  long 
tension  rods  are  badly  twisted  when  the 
trusses  fall,  but  as  their  junk  value  is 
measured  only  in  pounds  it  does  not  matter. 
All  splintered  timbers  and  small  trash  are 
being  left  where  they  fall  in  the  expecta- 
tion of  burning  them  after  all  salvable  tim- 
ber is  removed.     After  the  burning  there 
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will  be  a  second  combing  of  the  grounds 
for  old  iron  from  the  burned  timbers,  and 
then  the  concrete  fire  walls  will  be  wrecked, 
probably  by  dynamite,  and  the  reinforcing 
rods  recovered. 

The  usual  procedure  of  bringing  down 
the  domes,  which  stand  162  ft.  high  and 
cover  an  area  of  102  ft.  square,  is  to  cut 
the  dome  and  its  supporting  columns  en- 
tirely free  from  other  portions  of  the  struc- 
ture and  dynamite  the  two  corners  on  the 
side  toward  which  the  dome  should  fall. 
Previous  to  the  falling,  all  of  the  walls, 
studding  and  braces  are  stripped  from  the 
skeleton,  leaving  only  the  heavy  timber  col- 
umns which  carry  the  weight  of  the  dome 
proper.  The  dome  itself  consists  of  seg- 
mental timbers  supported  on  a  circular 
girder,  which  in  turn  rests  on  four  trusses 
each  carried  by  two  columns.  At  each  cor- 
ner of  the  dome  there  are  thus  two  col- 
umns, each  consisting  of  four  12  x  12-in. 
timbers.  The  method  of  dynamiting  is  to 
bore  each  timber  and  insert  a  stick  of 
dynamite  about  6  ft.  from  the  base,  con- 
necting all  eight  sticks  by  wire  for  simul- 
taneous firing  by  battery.  Bringing  down 
the  domes  this  way  costs,  for  labor  and 
powder,  about  $6.50  for  each  dome.  From 
the  dynamited  domes  about  60  per  cent  of 
the  timber  in  the  trusses  is  salvaged  and 
about  70  per  cent  of  the  timber  in  the 
columns. 

Much  Material  Salvable 

Lumber  in  the  larger  dimensional  sizes  is 
salvable  if  not  less  than  6  ft.  long,  and  all 
the  structural  iron,  such  as  bolts,  rods, 
washers,  plates  and  nuts,  is  collected  and 
sold  as  scrap  iron.  The  value  of  the  sal- 
vaged lumber  varies  from  $5  to  $20  per 
thousand,  according  to  condition,  size  and 
length,  the  average  being  about  $8.  The 
iron  brings  about  $16.25  per  ton.  It  is 
notable  that  in  the  skeleton  structure  of 
the  domes  and  supporting  columns  about  1 
lb.  of  iron  is  salvaged  with  every  board  foot 
of  timber,  and  in  the  skeleton  columns  and 
trusses  of  the  structures,  other  than  in  the 
domes,  the  iron  averages  about  %  lb.  per 
board  foot  of  timber  recovered.  The  timber 
which  was  recovered  by  these  operations  is 
sold  direct  to  individual  purchasers,  if  they 
are  available;  if  not,  the  same  is  classified 
and  yarded  for  future  disposition.  Before 
lumber  is  yarded,  all  bolts,  keys  and  plates 
are  removed.  The  average  cost  of  sal- 
vaged lumber  in  the  yard  is  $5.50  per 
thousand ;  the  cost  of  recovering  steel,  f .o.b. 
cars  Exposition  Grounds,  is  $10  per  ton. 

The  work  of  restoring  the  site  consisted 
of  bringing  the  land  up  to  specified  grade, 
repairing  and  replacing  streets  and  side- 
walks, installing  utility  mains  which  had 
been  removed,  and  other  similar  work.  Dur- 
ing this  time  certain  general  overhead  and 
maintenance  expenses  go  on.  These  consist 
of  guards,  ground  lighting  and  other  oper- 
ations which  are  required  as  long  as  phys- 
ical property  remains. 

In  bringing  the  site  up  to  grade,  fills 
ranging  up  to  a  maximum  of  11  ft.  will 
be  required  in  some  sections.  Some  of  this 
filling  and  that  required  for  smaller  parcels 
of  land  will  be  obtained  from  available  ma- 
terial on  the  site,  some  from  inorganic 
debris  resulting  from  wrecking  operations, 
such  as  sand,  loam,  clay,  gravel  and  crushed 
rock,  and  the  remainder  from  the  bay  by 
dredging  operations,  unless  the  required 
amount  of  suitable  fill  may  be  obtained  by 
making  the  Exposition  Grounds  a  free  dump 
for  excavation  operations  in  San  Francisco 
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TYPICAL  VIEW  OF  DOME  WRECKAGE 

during  1916.  Wood,  paper,  organic  matter 
and  other  similar  rubbish  will  not  be  used 
by  the  exposition  for  filling  materials,  nor 
will  it  permit  the  participants  or  their 
wrecking  contractors  to  leave  upon  the 
grounds  such  debris  as  may  accumulate 
from  wrecking  operations. 

It  is  the  intention  to  leave  piles  which 
were  driven  for  support  of  buildings,  the 
idea  being  to  cut  them  off  IVo  ft.  below 
the  uniform  ground  level  at  which  the  ex- 
position is  required  to  leave  the  surface  of 
the  various  blocks.  The  piles  can  be  pulled 
for  about  their  value,  which,  as  far  as  the 
exposition  is  concerned,  would  result  in 
neither  profit  nor  loss.  However,  as  a 
matter  of  economy,  it  was  thought  far 
better  to  leave  the  piles  in  place,  which 
would  thus  become  of  some  value  to  the 
owners  of  the  property,  without  at  the  same 
time  resulting  in  any  loss  to  the  exposition. 

Some  work  must  be  done  to  restore  cer- 
tain properties  belonging  to  public-service 
corporations,  including  pole  lines,  gas  and 
water  mains  and  railroad  tracks.  In  gen- 
eral, the  site  will  be  restored  to  its  original 
condition,  in  addition  to  filling  in  to  speci- 
fied grade  those  portions  not  so  filled  be- 
fore the  exposition  period.  Overhead-main- 
tenance expense  consists  largely  of  the  gen- 
eral office,  guard  service,  fire  protection, 
health  service  and  sanitation,  and  general 
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work  about  the  buildings  and  grounds,  all 
of  which  will  decrease  continually  and  will 
cease  with  the  closing  of  operations. 

It  is  expected  that  the  wrecking  expense 
will  be  approximately  $250,000  and  the  in- 
come from  salvage  about  $550,000.  The 
restoration  expense  proper  will  be  about 
$310,000;  utility  expense,  about  $95,000 
(with  a  post-exposition  income  from  this 
source  of  $18,000),  and  the  overhead  ex- 
pense a  total  of  $55,000,  with  a  mainte- 
nance expense  of  about  $200,000. 

The  wrecking  of  the  exposition  and  the 
restoration  of  the  site  are  being  done  under 
the  direction  of  the  division  of  works,  of 
which  H.  D.  H.  Connick  is  director  of 
works  and  A.  H.  Markwart  assistant  di- 
rector of  works  and  chief  of  construction. 
William  Waters  is  in  immediate  charge  of 
wrecking  and  restoration  work,  with  L.  I. 
Fulcher  conducting  field  operations.  C.  H. 
Munson  is  in  immediate  charge  of  salvage 
sales. 

Argues  for  Fuller  Use  of 
Niagara  Water 

True  Conservation,  Dr.  Edward  Acheson  Says, 

Uses  Inexhaustible  and  Preserves 

Exhaustible  Power 

ON  July  13  the  committee  on  foreign  rela- 
tions of  the  House  of  Representatives 
visited  Niagara  Falls  in  order  to  study  the 
power  situation.  At  a  meeting  under  the 
auspices  of  the  Niagara  Falls  Board  of 
Trade  leading  men  in  Niagara's  electro- 
chemical plants  explained  to  the  congress- 
men the  influence  which  the  Niagara  prod- 
ucts had  on  the  industries  and  the  welfare 
of  our  country.  Though  most  interesting, 
space  will  not  allow  their  reprinting  here. 
They  will  be  found  in  full  in  the  Aug.  1 
number  of  Metallurgical  and  Chemical  En- 
gineering. Moreover,  a  brief  summary  of 
the  products  depending  on  hydroelectric 
energy  appeared  in  this  journal  May  20,  this 
year,  page  679. 

One  of  the  addresses  at  Niagara  Falls, 
however,  was  especially  pertinent.  It  re- 
ferred to  a  larger  use  of  Niagara  water,  a 
proposal  which  has  had  the  hearty  endorse- 
ment of  the  Engineering  Record.  The 
speaker  was  Dr.  Edward  Acheson,  the  dis- 
coverer of  carborundum  and  of  artificial 
graphite,  with  its  various  adaptations.  He 
spoke  in  part  as  follows: 

A  National  Question 

"My  purpose  in  giving  you  statistics  re- 
garding these  enterprises  [carborundum 
and  graphite  production]  is  not  with  the 
hope  of  your  rendering  me  assistance  to  ad- 
vance my  own  interests,  except  as  they  may 
be  advanced  with  others.  I  am  presenting 
them  to  illustrate  what  may  be  done  with 
Niagara  Falls  power  in  furthering  the  in- 
terests of  our  country  at  large.  Many  of 
the  products  produced  in  this  city  are  abso- 
lutely essential  to  the  successful  operation 
of  industries  in  cities  and  towns  far  re- 
moved from  Niagara  Falls. 

"You  may  say  this  is  all  very  good,  but 
why  not  manufacture  these  materials  some- 
where else  and  preserve  the  Falls?  This 
brings  us  to  the  very  heart  of  this  whole 
matter.  Previous  speakers  have  already 
answered  this  question  better  than  I  am 
prepared  to  do.  This  subject  is,  however, 
very  much  greater  than  the  simple  matter 
of  supplying  more  power  and  greater  facili- 
ties to  the  factories  of  Niagara  Falls.  It 
is  nation-wide  in  importance.     You,  as  a 


August  12,  1916 


ENGINEERING     RECORD 


205 


committee  of  the  national  congress,  have  a 
duty  to  perform  and  a  great  responsibility 
rests  upon  you. 

An  Industrial  Community 

"While  you  are  with  us,  you  will  not  fail 
to  be  impressed  with  the  fact  that  this  is  a 
novel  industrial  community.  Niagara  Falls 
is  no  longer  the  pleasure  resort  of  former 
years.  The  scenic  beauty  of  the  Falls  is 
still  with  us,  but  the  true  value  of  the  Falls 
and  this  community,  in  so  far  as  the  country 
at  large  is  concerned,  consists  in  the  vast 
quantities  of  manufactured  products  dis- 
tributed throughout  the  world  from  our  local 
factories,  many  of  which  were  only  made 
possible  of  commercial  production  by  the 
generation  of  electricity  through  the  diver- 
sion of  water  from  the  Niagara,  and  in  the 
invisible,  vibrating  current  of  power  sent 
out  on  radiating  threads  of  copper  to  cities, 
towns  and  villages  within  a  radius  of  100 
and  more  miles.  Many  of  the  factories  lo- 
cated here  on  account  of  the  power  being 
cheaper.  They  have  grown  to  large  magni- 
tude, and  it  is  not  an  easy  matter  to  move 
them  to  other  localities. 

"I  wish  I  had  the  gift  of  ready  language, 
that  I  might  better  impress  you  with  what 
appears  to  me  to  be  your  opportunity  to 
use  your  great  influence  and  directing  power 
in  bringing  about  a  movement  which  would 
be  of  incalculable  benefit  to  our  entire  coun- 
try, and  more  particularly  to  our  posterity. 
Would  that  I  might  make  one  small  remark 
that  would  cause  you  to  depart  from  what, 
to  me,  seems  a  wicked  course — the  failure  to 
properly  use  our  great  natural  resources. 
We  are  at  the  present  moment  within  hear- 
ing of  the  roar  of  one  of  the  most  stupen- 
dous forces  in  the  world.  Magnificent  and 
grand  from  the  scenic  point  of  view  it  cer- 
tainly is,  but  to  me  it  would  be  much  gran- 
dei;  and  more  impressive  were  a  large  por- 
tion of  this  vast  power  being  utilized  for 
the  present  and  future  welfare  of  man. 

"I  consider  it  a  veritable  crime  against 
our  posterity  to  preserve  this  great  natural, 
inexhaustible  resource  in  its  entirety,  or  as 
it  now  is,  for  reason  of  its  scenic  beauty, 
while  we  at  the  same  time  press  forward  to 
the  exhaustion  of  the  coal  deposits  of  our 
country. 

Exhaustion  of  Coal  Supply 

"We  are  advised  our  coal  supply  will  be 
exhausted  in  another  century.  Certainly  a 
goodly  time,  but  still  not  great  as  we  meas- 
ure the  life  of  nations.  There  is  nothing 
visionary  or  fanciful  about  this  early  ex- 
haustion of  our  coal  supply.  True,  we  are 
told  of  immense  coal  fields  in  Alaska,  but 
one  cannot  readily  imagine  the  factories  of 
New  York,  Pennsylvania,  Ohio,  or,  in  fact, 
any  of  the  states  being  supplied  from  these 
deposits  in  the  frozen  North.  Let  me  im- 
press upon  you  the  fact  that  a  century  is 
not  a  long  period.  Three  generations  will 
more  than  cover  it.  An  instance  in  my  own 
family  will  well  illustrate  this.  Among  the 
treasures  of  the  family  is  an  invitation 
from  President  Washington  to  one  of  my 
grandfathers  to  dine  with  him,  my  grand- 
father at  that  time  being  a  member  of  the 
Pennsylvania  Legislature,  and  this  was  more 
than  a  century  ago.  Our  ovm  grandchildren 
may  witness  the  practical  exhaustion  of  our 
coal  if  no  steps  are  taken  to  conserve  it. 

"I  have  here  a  few  statistics  coming  from 
the  U.  S.  Geological  Survey:  The  produc- 
tion of  anthracite  coal  in  1913  was  91,524,- 
927  metric  tons.  Compare  these  figures 
with  the  production  in  1820,  which  I  find 


was  no  more  than  365  tons,  and  this  was 
two  years  after  the  birth  of  my  father. 
Here  are  figures  on  the  production  of  bitu- 
minous coal  in  the  United  States:  In  1895 
it  amounted  to  124,627,000  metric  tons.  In 
1900  it  had  increased  to  191,256,000  tons, 
and  in  1913  it  had  jumped  to  the  great  fig- 
ure of  478,523,000  metric  tons.  You  will 
not  find  it  difficult  to  see  the  exhaustion  of 
the  coal  deposits  a  century  hence. 

"Perhaps  you  are  not  interested  in  the 
welfare  of  the  people  who  will  live  a  century 
hence,  but  I  assure  you  that  if  those  people 
find  that  a  great  natural,  inexhaustible  re- 
source for  power,  as  is  the  Falls  of  Niagara, 
has  been  preserved  to  them  on  account  of 
its  scenic  beauty,  while  at  the  same  time  the 


country  has  been  denuded  of  its  coal  supply 
to  produce  power,  these  faraway  people  will 
be  very,  very  much  interested  in  what  you 
and  all  of  us,  of  this  present  generation,  have 
been  doing.  Unless  we  have  already  done 
80,  they  will  find  themselves  under  the  neces- 
sity of  diverting  the  water  from  the  river 
for  power  purposes;  hence  they  vnll  have 
neither  coal,  which  we  will  have  used,  nor 
scenic  beauty,  which  we  are  trying  to  pre- 
serve. 

"In  closing,  gentlemen,  permit  me  to 
leave  with  you  the  question,  What  is  the 
true,  the  real  conservation  of  our  natural 
resources?  Is  it  not  the  full  and  economic 
use  of  the  inexhaustible  for  the  preserva- 
tion of  the  exhaustible?" 


Mission  Bridge  in  Canadian  Northwest  Designed 
as  Adornment  to  Its  Location 

Special  Provision  Made  Against  Abutment  Sliding,  While  Falsework  Scheme 
Saves  Lumber— Unusual  Flood  Successfully  Passed  Before   Completion 

By  JOHN  F.  GREENE 
Bridge  Engineer,  City  of  Calgary,  Canada 


ONE  OF  THE  FIRST  bridges  in  the 
Canadian  Northwest  to  be  constructed 
of  reinforced  concrete  is  the  Mission  bridge 
at  Calgary.  A  highway  arch  structure 
containing  massive  piers  designed  in  sim- 
ple lines  to  emphasize  the  historical  mis- 
sion style,  with  adequate  provision  for  un- 
balanced thrust  between  the  unequal  arch 
spans,  the  bridge  demonstrated  its  stabil- 
ity even  before  completion  by  successfully 


BRIDGE   SUCCESSFULLY     PASSES     FLOOD     WATER   IN 
JUNE,   1915,  BEFORE  COMPLETION 

withstanding  an  unusual  fiood.  Although 
the  sidewalk  forms  were  washed  out,  the 
concrete  only  a  few  days  old  showed  no 
cracks  or  signs  of  failure. 

The  bridge,  located  on  a  main  highway 
running  south  from  Calgary,  Alberta,  Can- 
ada, spans  the  Elbow  River  at  a  point 
about  a  mile  and  a  half  from  the  center  of 
the  city.  It  replaces  a  three-span  light 
steel  bridge  which  stood  near  the  site  of 
a  ford  leading  to  an  old  Catholic  mission, 
from  which  the  bridge  derives  its  name. 

Determining  Conditions 

The  bridge  floor  connects  with  paved 
streets  at  both  ends,  therefore  rendering  it 
desirable  to  make  the  connection  between 
these  paved  streets  with  a  straight  grade. 
The  former  bridge  floor  stood  4  ft.  above 
that  of  the  new  bridge,  with  steep  ap- 
proaches at  both  ends.  A  careful  inves- 
tigation of  conditions  led  to  the  conclu- 
sion that,  although  the  Elbow  River  was 
subject  to  sudden  and  excessive  floods,  it 
would  be  feasible  to  adopt  the  ideal  straight 
grade  and  still  provide  enough  waterway 
under  the  arch  openings,  by  excavating 
portions  of  the  river  bed,  to  pass  the  floods. 


The  city  electors  had  appropriated  sufl[i- 
cient  money  to  build  a  bridge  which  would 
not  only  carry  traffic  but  also  conform 
to  the  surroundings,  both  natural  and  arti- 
ficial. The  bridge  stands  in  a  very  desir- 
able residential  district;  the  banks  of  the 
river  are  wooded  and  a  boulevard  skirting 
the  river  affords  a  good  view  of  the  bridge 
from  both  the  upstream  and  downstream 
sides.  The  Elbow  River  forks  about  800 
ft.  above  the  bridge  and  flows  past  the  site 
in  two  streams,  with  a  wooded  island  be- 
tween. Only  during  extraordinary  floods 
is  this  island  submerged. 

With  this  thought  in  mind,  in  addition 
to  the  historical  consideration  mentioned, 
the  bridge  was  laid  out  along  its  present 
lines.  The  piers  and  abutments  were  made 
wide  and  massive,  to  accord  with  the  mis- 
sion type,  and  all  outside  faces  were  left 
simple,  with  only  enough  projections  to  re- 
lieve the  monotony  of  the  dull  concrete 
surfaces.  Two  small  arches  were  used  on 
the  island  because  of  the  fact  that  floods 
of  sufl^icient  magnitude  to  submerge  the 
island  are  of  rare  occurrence  and  because 
a  long  span  would  be  an  apparent  incon- 
gruity. This  was  done  even  though  it  en- 
tailed an  increase  in  the  cost  of  about 
$1,200  over  the  estimated  cost  with  one 
span  over  the  island.  A  concrete  baluster 
handrail  of  effective  design  was  adopted. 

General  Dimensions 

The  bridge  consists  of  four  arch  spans 
carrying  a  roadway  40  ft.  wide,  with  two 
cantilever  sidewalks  each  6  ft.  wide.  The 
arches  are  of  the  barrel  type,  with  earth 
backing;  one  span  of  86  ft.,  two  of  34  ft. 
and  one  of  76  ft.  The  arches  have  been 
designed  to  carry  50-ton  cars  on  two  tracks, 
with  the  line  of  resistance  inside  of  the 
middle  third.  Stresses  were  determined 
for  a  temperature  drop  of  100  deg.  and 
steel  provided  for  the  tension  existing 
under  this  condition. 

Unusual  methods  were  adopted  to  ob- 
tain increased  resistance  against  sliding. 
In  the  abutments  at  both  ends  of  the 
bridge,  with  an  earth  backing  of  14  ft., 
concrete  bulkheads  10  ft.  high  were  placed. 
On  the  island  ends  of  both  of  the  longer 
spans  a  reinforced-concrete  core  wall  ex- 
tending 6  ft.   below  the  base  offered  in- 
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creased  resistance  against  both  sliding  and 
the  possibilitj'  of  undermining  through 
scour.  The  lack  of  earth  backing  behind 
these  foundations  and  the  undesirability  of 
transmitting  thrusts  from  the  longer  arch 
spans  through  the  smaller  made  some  extra 
provision  necessary.  In  addition  to  the 
foregoing,  battered  piles  were  driven  in 
the  foundations  at  both  ends  of  both  of 
the  longer  spans. 

Expansion  joints  were  placed  at  the  third 
points  and  haunches  in  both  the  spandrel 
walls  and  the  overhanging  sidewalk,  and 
lead  strips  12  in.  wide  were  used  over  each 
joint  to  intercept  water.  Drains  were  pro- 
vided for  the  earth  backing  at  all  sumps. 

Special  Falsework  Details 

An  unusual  feature  of  the  falsework,  is 
the  combination  of  planed  boards  for 
stringers  carrying  the  load  from  bent  to 
bent,  with  cross-blocks  resting  on  the  bents 
to  give  the  proper  arch  in  the  panel.    The 


The  bridge  was  designed  and  constructed 
under  the  direction  of  George  W.  Craig, 
city  engineer  of  Calgary,  with  the  writer 
in  charge  of  the  design,  assisted  by  Lieut. 
Frank  Lawson,  56th  Canadian  Overseas 
Contingent.  C.  M.  Arnold  was  resident  en- 
gineer on  construction  and  J.  Patterson  was 
superintendent. 


Difficult  Construction  in 
Sewer  Changes 

General  Electric  Company  Makes  System  Con- 
form   to    That     of    Schenectady   Without 
Interference   with   Usual  Activities 

By  PAUL  G.  KOCH 

TO  MAKE  its  sewerage  system  conform 
to  the  general  plan  of  the  system  of  the 
city  of  Schenectady,  undertaken  to  prevent 
the  pollution  of  the  Mohawk  River,  the  Gen- 
eral Electric  Company  recently  completed 


The  pumping-station  excavation  was 
mostly  in  fine  sand  with  large  quantities  of 
water,  and  had  to  be  sheeted  all  the  way 
round  with  3-in.  splined  piling,  braced  with 
12  X  12  timbers  across  the  opening.  The 
bottom  of  the  excavation  was  about  25  ft. 
below  the  surface  of  the  ground,  or  about 
17  ft.  below  the  surrounding  ground-water 
level.  The  building  is  about  22  x  28  ft.  on 
inside  lines  and  is  entirely  of  concrete. 
Windows  and  doors  are  steel  covered.  The 
station  is  equipped  with  three  centrifugal 
pumps,  motor  driven,  and  the  operation  is 
entirely  automatic.  The  electrical  equip- 
ment was  designed  and  furnished  by  the 
General  Electric  Company. 

One  of  the  motors  is  supported  on  a  base 
somewhat  different  from  the  other  two.  The 
thrust  bearing  is  placed  beneath  the  floor 
and  its  normal  place  occupied  by  a  pulley,  so 
that  in  case  of  emergency  a  gasoline  engine 
can  be  attached  to  the  shaft  to  operate  the 
pump.     The  starting  switches  are  so  ar- 
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lagging  was  nailed  to  longitudinal  planks 
sprung  to  the  curve,  these  planks  in  turn 
resting  on  the  cross-blocks.  The  advan- 
tage of  the  method  lay  in  the  fact  that  in  a 
region  of  expensive  lumber  the  waste  in- 
cident to  cutting  ribs  to  curves  and  the 
extra  caps  used  with  wedges  was  elimi- 
nated. The  cross-blocks  were  odds  and 
ends  from  previously  used  form  lumber, 
and  served  the  purpose  of  wedges  for  strik- 
ing centers.  Stringers  and  longitudinal 
p.anks  came  out  intact. 

On  June  26,  1915,  after  a  period  of  six 
weeks  during  which  daily  rains  had  been 
pievalent,  the  Elbow  River  experienced  a 
severe  flood.  At  the  Mission  bridge  the 
supports  holding  the  cantilever  sidewalk 
forms  and  resting  on  piles  were  washed 
out.  The  concrete  thus  deprived  of  support 
w.-.s  from  one  to  three  days  old.  A  thor- 
ough examination  revealed  no  cracks,  and 
after  two  weeks  the  walk  was  loaded  with 
no  evidence  of  failure.  With  much  of  the 
waterway  restricted  with  falsework  and 
rubbish,  the  bridge  passed  the  flood  with 
only  a  slight  backing  up  of  the  stream. 
At  the  crest  of  the  flood  a  wooden  trestle 
br'dge  which  had  been  washed  out  several 
miles  upstream  was  thrown  against  the 
north  arch,  broken  to  pieces  and  dragged 
through  the  arch  opening. 

The  bridge  was  thrown  open  for  traffic 
on  Sept.  1,  1915,  the  construction  work  hav- 
ing been  done  by  day  labor,  and  was  com- 
pleted at  a  cost  of  $3.10  per  square  foot. 
The  following  prices  for  labor  and  material 
prevail  in  Calgary :  Common  labor,  30  cents 
an  hour;  carpenters,  50  cents;  lumber,  $22 
to  $25  a  thousand ;  cement,  $2.40  a  barrel ; 
sand,  $1.70  a  yard;  gravel,  $1.60  a  yard; 
steel,  $51  a  ton. 


changes  at  its  own  expense  that  involved 
the  expenditure  of  $100,000  and  included 
the  construction  of  7  miles  of  sanitary  sew- 
ers and  a  sewage  pumping  station.  The 
work  was  carried  out  without  interfering 
with  the  customary  activities  of  the  plant. 
The  system  serves  20,000  employees,  besides 
providing  for  the  usual  wastes  in  such 
works.  The  pumping  station  has  several  in- 
teresting features,  notably  an  ejector  for 
removing  the  screenings. 

Construction  of  Sewers 

In  the  excavation,  water  was  encoun- 
tered 8  ft.  below  the  surface.  The  material 
was  mostly  sand.  This  combined  with  the 
presence  of  pipes  of  all  kinds,  for  water, 
gas,  oils,  steam  and  air,  already  installed, 
made  the  laying  of  the  new  sewers  ex- 
tremely difficult.  Many  of  the  lines  were 
located  beneath  storage  yards  filled  with 
tons  of  castings  and  lumber,  and  serious 
difficulties  were  encountered  in  avoiding  in- 
terference with  the  network  of  industrial 
tracks  about  the  plant,  a  condition  in  prose- 
cuting the  work  being  that  the  business  of 
the  plant  should  not  be  interfered  with  in 
any  way.  All  sewers  below  ground-watar 
hvel  were  laid  with  watertight  joints,  most- 
ly of  Jointite;  and  tests  made  after  con- 
struction showed  that  the  allowable  infiltra- 
tion of  1  gal.  per  24  hr.  per  foot  of  sewer 
was  more  than  lived  up  to. 

The  average  quantity  of  sewage  from  the 
works  is  about  1,250,000  gal.  per  day,  with 
maximum  rates,  of  course,  much  greater 
than  this.  Previous  to  designing  the  sys- 
tem, measurements  were  taken  in  the  old 
system  with  Bristol  recording  gages  to  de- 
termine as  nearly  as  possible  the  flow  of 
sewage  and  trade  wastes. 


ranged  that  the  pumps  will  start  at  different 
elevations  of  the  sewage  to  provide  for 
varying  rates  of  flow  and  for  emergency 
conditions  should  anything  happen  to  put 
one  or  more  of  the  pumps  out  of  condition. 

Ejectors  Remove  Screenings 

The  unique  feature  of  the  design  is  the 
installation  of  an  ejector  for  removing  the 
screenings.  Trouble  is  usually  experienced 
in  these  small  pumping  stations  in  taking 
care  of  the  suspended  matters  removed 
from  the  sewage.  In  industrial  plants  such 
as  this,  this  removal  would  be  particularly 
objectionable.  The  sewage  reaches  the  sta- 
tion in  a  very  fresh  state,  solids  not  being 
appreciably  broken  up,  and  the  quantity  of 
screenings  is  large.  Burying  of  this  matter 
is  not  practicable  and  incineration  is  costly 
and  otherwise  objectionable.  The  ejector  is 
located  in  the  pump  room,  and  there  are  12- 
in.  connections  to  a  depression  in  the  floor 
in  front  of  each  of  the  screens.  When  the 
screens  become  clogged  the  operator  pumps 
the  sewage  down  to  a  low  level  in  the  pump 
well,  pushes  the  matter  collected  on  the 
screens  to  the  depression  in  the  floor  with 
a  rake  and  opens  the  hydraulic  valves  to 
the  ejector,  forcing  the  screenings  to  the 
ejector  pot.  The  valves  on  the  inlet  pipes 
are  then  closed,  the  discharge  opened  and 
the  screenings  forced  by  compressed  air 
into  the  force  main.  Generally  this  opera- 
tion is  repeated  until  the  screens  and  floor 
are  perfectly  clean. 

The  new  layout  and  the  pumping  station 
were  designed  by  James  C.  Harding,  con- 
sulting engineer.  New  York  City,  and  con- 
structed by  Brown  &  Lowe,  contractors,  of 
Schenectady,  N.  Y.  Mahlon  G.  Milliken  was 
resident  engineer. 
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New  Harbor  Basin  at  Copenhagen  Formed  by 
Long  Caissons  Floated  to  Place 

Reinforced-Concrete    Units    162    Feet   Long,    with    Fourteen 
Compartments,  Are  Built  in  a  Drydock  and  Towed  to  the  Site 

By  O.  BLUME 
Engineer,  Harbor  Department,  Copenhagen,  Denmark 


a  day.  The  lagging  and  steel  for  the  upper 
3  in.  are  now  placed,  all  lagging  below  this 
removed,  and  about  80  tons  of  sand  is  loaded 
into  each  caisson  to  steady  it.  The  scaffold- 
ing is  removed,  the  dock  is  filled  and  the 
caissons,  whose  draft  at  this  stage  is  about 


HUGE  reinforced-concrete  caissons,  built 
in  a  large  drydock  and  floated  to  posi- 
tion, form  the  walls  of  the  new  basin  being 
constructed  at  Copenhagen,  Denmark,  to  in- 
crease the  harbor  facilities  at  that  port. 
When  completed,  a  harbor  of  31  ft.  depth 
of  water  will  have  been  created.  Many 
special  details  in  the  design  and  construc- 
tion will  be  found  unusual  and  of  particular 
interest  to  American  engineers. 

General  Dimensions 

The  basin  will  be  of  rectangular  shape, 
with  three  sides  respectively  876  ft.,  407  ft. 
and  202  ft.  long— in  all  3304  ft.  of  wall. 
The  front  part  consists  of  a  row  of  twenty- 
two  reinforced  -  concrete  caissons.  The 
length  of  each  typical  caisson  is  about  162 
ft.  The  caissons  in  the  corners  and  one  end 
are  shorter.  Each  caisson  is  over  32  ft. 
high  and  over  16  ft.  wide,  with  a  toe  on 
each  side.  Fourteen  compartments  are 
formed  by  cross-walls  running  the  full 
height  of  the  caisson,  as  shown  in  the  draw- 
ing herewith,  built  with  three  large  open- 
ings in  order  to  save  weight.  Reinforce- 
ment consists  of  plain  round  rods  of  diam- 
eters varying  from  %  to  15/16  in.  The 
caissons  contain  about  13,900  cu.  yd.  of 
concrete  and  700  tons  of  steel.  The  con- 
crete is  of  1 :2 :3  proportions. 

In  order  to  construct  the  caissons  a  dry- 
dock  was  built.  This  dock  has  at  one  side 
a  narrow  tongue  of  land,  separating  part  of 
the  existing  harbor  from  the  Sound.  Each 
of  the  other  three  sides  was  constructed  by 
driving  two  rows  of  6  x  6-in.  timber,  16.4 
ft.  apart.  These  were  sheathed,  connected 
with  cross-rods  and  the  space  between  them 
filled  with  sand.  A  gate  was  constructed 
in  one  end.  The  dock  was  then  pumped  out, 
the  bottom  leveled  and  covered  with  gravel 
about  1  ft.  thick,  the  upper  surface  of  this 
gravel  being  nearly  15  ft.  below  near  water 
level.  Room  is  provided  in  this  dock  for 
three  caissons  of  the  usual  size,  the  dimen- 
sions of  the  dock  being  115  x  177  ft. 

Construction  op  Caissons 

Forms  are  erected  in  the  dock,  one  row 
along  each  side  and  two  rows  near  the 
middle  in  such  a  way  that  each  caisson  is 
being  built  with  forms  on  each  side.  These 
forms  and  scaffolding  are  built  in  three 
stories.  On  both  the  lower  and  the  upper 
stories  are  tracks  for  concrete  cars,  which 
are  readily  brought  to  and  from  the  mixer 
and  over  turntables,  an  elevator  raising  and 


lowering  them.  The  mixer  as  well  as  the 
cement  house  and  silo  for  sand  and  gravel  is 
situated  on  one  of  the  end  walls  of  the 
dock.  Cement  from  a  Danish  firm  is  de- 
livered by  steamer;  sand  and  gravel  are 
pumped  from  the  sea  bottom  in  Danish 
waters  and  hoisted  from  the  steamer  di- 
rectly into  the  silo,  from  which  they  go  to 
the  mixer  by  gravity.  All  machinery  is 
driven  by  electricity. 

Bsfore  any   concrete  is  poured,   a  thin 
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DETAILS  OF  REINFORCED-CONCRETE  CAISSON   USED   IN    COPENHAGEN    HARBOR 


layer  of  sand  is  laid  on  the  gravel ;  on  this 
sand  is  placed  one  layer  of  thick  wrapper 
paper,  on  which  is  poured  about  3  in.  of 
concrete.  The  bottom  sheet  is  placed  on 
this  and  the  rest  of  the  bottom  is  poured. 
The  concrete  is  now  carried  up  in  the  usual 
way,  pouring  3.3  ft.  at  a  time  until  the 
caisson  is  22.3  ft.  high.  The  Smith  mixer 
used  is  capable  of  producing  118  cu.  yd.  in 


14  ft.,  are  hauled  out.  The  dock  is  now 
pumped  out,  forms  again  erected  and  the 
next  set  started. 

After  the  caissons  have  left  the  dock  they 
are  moved  close  to  the  place  where  they 
are  to  be  sunk — about  1300  ft.  from  the 
dock — and  the  rest  of  the  concreting  is  done 
from  a  floating  plant,  while  sufficient  ballast 
to  steady  them  is  put  in  as  required.    When 


ONE    CAISSON    SUNK,    ANOTHER    READY    TO    SINK  INTO  POSITION 


APPEARANCE  OF  CAISSONS  AFTER  REMOVAL  FROM    THE   DRYDOCK 


208 


ENGINEERING     RECORD 


Vol.  74,  No.  7 


finished,  the  caissons  are  hauled  into  posi- 
tion. The  sea  bottom  where  they  are  to 
stand  has  previously  been  dug  out,  leveled 
and  covered  with  a  layer  of  gravel,  and  on 
this  they  are  sunk.  When  ready  for  sink- 
ing, their  bottom  is  only  1  ft.  over  sea  bot- 
tom, and  they  are  sunk  by  letting  a  floating 
crane,  moored  at  each  of  the  ends,  drop  a 
heavy  load  on  them.  The  caissons  that  have 
been  sunk  at  the  time  of  writing  stand 
within  ^2  in.  of  their  correct  position.  Each 
end  has  a  key  fitting  close  to  the  next  end 
key,  and  these  keys  are  later  filled  out  with 
grout. 

The  caissons,  when  set,  are  filled  with 
sand,  although  1 :5 :10  concrete  is  poured  the 
full  height  and  length  of  the  caissons  with  a 
thickness  behind  the  face  wall  of  3.28  ft. 
The  dock  wall  proper,  consisting  of  1:3:5 
concrete,  with  granite  face,  is  now  erected 
and  the  space  behind  the  caissons  filled  in 
partly  with  the  material  previously  dug  out. 
The  new  basin  and  warehouses  are  erected, 
railroad  tracks  laid,  and  modern  appurte- 
nances pertaining  to  a  dock  installed. 

The  work  is  being  done  by  two  Danish 
contracting  firms,  N.  G.  Monberg  and  Chris- 
tiani  &  Nielsen,  both  of  Copenhagen.  The 
former  is  doing  the  digging  and  filling,  the 
latter  the  concrete  work.  The  contract  was 
let  by  the  Copenhagen  Harbor  Department, 
of  which  G.  Lorenz  is  chief  enginer.  It  was 
signed  in  May,  1915,  and  the  work  is  to  be 
completed  by  August,  1917.  The  writer,  in 
the  employ  of  the  Harbor  Department,  is 
supervising  the  concrete  work. 


Protecting  a  Beach  Highway 
from  the  Sea 

Sheet   Piling   Along   Dike   Carrying  Roadway 
Xear    San    Diego,    California,    Will    Ulti- 
mately Support  Toe  of  Concrete  Paving 

ABOUT  30  miles  north  of  San  Diego  a 
natural  dike  parallels  the  shore  just 
above  the  high-tide  line,  and  has  withstood 
the  winter  storms  since  the  earliest  records 
of  local  conditions.  The  main  highway 
from  San  Diego  to  Los  Angeles  was  laid 
out  on  top  of  this  dike  because  of  its  repu- 
tation for  permanence  and  because  the  best 
alternative  route  would  have  been  consider- 
ably longer  and  construction  would  have 
cost  about  $100,000  more,  exclusive  of  right- 
of-way.  Furthermore,  it  was  estimated 
that  protection  of  the  dike  along  the  beach, 
in  case  it  became  necessary,  would  cost  only 
about  150,000. 

Early  in  1915,  for  the  first  time,  a  series 
of  heavy  storms  began  to  cut  away  the  dike. 
About  $1,500  was  spent  in  protecting  three- 


STORM  DAMAGE  ON  THE  LAND  SIDE  OP  THE  DIKE 


quarters  of  a  mile  of  its  length  with  bags  of 
sand,  but  in  spite  of  all  that  could  be  done 
the  road  foundation  was  seriously  damaged 
in  places.  An  accompanying  illustration 
shows  how  severe  was  the  cutting  action  on 
the  land-  side  of  the  dike.  Plans  were  im- 
mediately prepared  for  protecting  the  road- 
way from  further  damage  of  this  sort,  and 


is  to  be  put  in  the  sheet  piling  will  be  cut 
off  and  the  toe  of  the  paved  slope  supported 
upon  it.  This  plan  of  doing  the  work  in  two 
stages  was  adopted  because  of  the  limited 
funds  now  available  for  highway  work. 

The  triple-lap  sheet  piling  is  made  up  of 
three  2  x  12-in.  planks,  18  ft.  long,  and  is 
driven  to  a  depth  of  8  ft.  below  the  toe  of 
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the  first  stage  of  the  protection  work  has 
been  completed. 

The  design  of  the  structure  for  protect- 
ing the  roadway  shown  in  the  drawing 
is  that  which  it  is  intended  to  use  ulti- 
mately. The  present  protection  consists  of 
the  triple-lap  sheet  piling  driven  along  the 
line  of  the  toe  of  the  proposed  concrete  pav- 
ing, the  idea  being  that  when  the  concrete 


SCHEME  FOB  PROTECTING  ROAD  FROM  WAVE  ACTION 

the  projjosed  concrete  paving.  At  the  pres- 
ent time  there  is  behind  the  sheet  piling  and 
extending  nearly  to  its  top  a  fill  of  sand  and 
gravel.  It  is  expected  that  this  temporary 
wooden  structure  will  prevent  damage  to 
the  road  from  wave  action  until  the  more 
permanent  work  can  be  undertaken.  The 
2700  ft.  of  completed  concrete  work  and  fill 
is  estimated  to  cost  about  $50,000. 

The  recent  work,  as  well  as  the  original 
construction  of  the  highway,  was  under  the 
supervision  of  Austin  B.  Fletcher,  chief  en- 
gineer, California  Highway  Commission. 


THIS  DIKE   AFFORDED  THE  ONLY   PRACTICABLE    HIGHWAY  ROUTE 


Template    Should    Be    Used    to    Shape 
Crown  in  Resurfacing  Old  Macadam 

In  resurfacing  old  macadam  with  Topeka 
specification  or  other  bituminous  surfaces 
of  similar  type  it  is  best  to  shape  the  crovra 
by  using  a  template,  according  to  a  state- 
ment made  by  J.  H.  Huber,  resident  engi- 
neer of  the  New  York  State  Highway  Com- 
mission, in  a  paper  presented  at  Good  Roads 
Week  at  Cornell  University.  This  can  be 
done  by  spiking  down  side  forms  of  timber 
at  least  6  in.  in  width,  and  of  the  necessary 
thickness.  Holes  should  be  bored  to  take 
an  ordinary  boat  spike  fitted  with  a  large 
washer.  On  these  side  forms  a  wooden 
template  should  be  run.  This  is  not  for 
screeding  purposes,  but  merely  to  aid  in 
spreading  and  raking  the  material  for 
depth  and  crown,  which  not  only  insures  a 
better  crown  for  every  foot  of  the  high- 
way, but  also  eliminates  the  wavy  appear- 
ance so  often  seen  in  this  type. 
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New  Publications 


Structural  Timber  Handbook  on  Pacific  Coast 
Woods.  By  O.  P.  M.  Goss,  assisted  by  Carl  Hein- 
miller.  Flexible  leather,  5x8  in.;  2is9  pages; 
illustrated.  Seattle,  Wash.,  West  Coast  Lumber- 
men's Association.     $1. 

Spirit  Leveling  in  West  Virginia,  1896  to  1915. 
By  R.  B.  Marshall,  chief  geographer.  Bulletin 
632,  U.  S.  Geological  Survey.  Paper,  6  x  9  in. ; 
168  pages ;  illustrated.  Washington,  Government 
Printing  Office. 

Geology  and  Ground  Waters  of  Northwestern 
Arkansas.  By  L.  W.  Stevenson  and  A.  F.  Crl- 
der,  with  discussion  by  R.  B.  Dole.  Water  Sup- 
ply Paper  No.  399,  U.  S.  Geological  Survey.  Pa- 
per, 6  X  9  in. ;  309  pages ;  illustrated.  Washing- 
ton, Government  Printing  Office. 

Waterworks  Handbook.  Compiled  by  Alfred  Doug- 
las Flinn,  deputy  chief  engineer,  Board  of  Water 
Supply,  New  York  City ;  Robert  Spurr  Weston, 
professor  of  public  health  engineering,  Massachu- 
setts Institute  of  Technology,  and  Clinton  Lathrop 
Bogert,  assistant  engineer.  Board  of  Water  Sup- 
ply, New  York  City.  Flexible  cloth.  6  x  9  in.  ; 
S24  pages;  illustrated.  New  York,  McGraw-Hill 
Book  Company,  Inc.    $6  net. 

Handbook  for  Highway  Engineers.  Part  1, 
Principles  of  Design  ;  Part  2,  Practice  of  Design 
and  Construction.  By  Wilson  G.  Harger,  first 
assistant  engineer,  and  Edmund  A.  Bonney, 
supervising  engineer,  New  York  State  Department 
of  Highways.  Second  edition,  entirely  revised 
and  enlarged.  Flexible  leather.  4  x  7  in.  ;  609 
pages;  illustrated.  New  York,  McGraw-Hill 
Book  Company,  Inc.  $3  net. 

Strength  of  Webs  of  I-Bkamb  and  Girders.  By 
H.  F.  Moore  and  W.  M.  Wilson.  Bulletin  86, 
Engineering  Experiment  Station.  University  of 
Illinois.  Paper,  6  x  9  in. ;  50  pages ;  illustrated. 
Urbana,  111.,  Engineering  Experiment  Station, 
University  of  Illinois. 

Railway  Expansion  in  Latin  America.  By 
Frederic  M.  Halsey,  statistician,  James  H.  Oli- 
phant  &  Company,  New  York  City.  Stiff  paper, 
5  X  7  in. ;  170  pages ;  illustrated.  New  York, 
James  H.   Oliphant   &  Company. 

Heavy  Timber  Mill  Construction  Buildings.     By 
C.     E.     Paul,     construction     engineer,     Chicago. 
Paper,  6  x  9  in. ;  66  pages ;  illustrated.     Bulletin 
2.       Chicago,     National    Lumber    Manufacturers' 
Association,   Engineering  Bureau. 
Issued   as  a  special   edition   for   members   of  the 
National  Fire   Protection   Association.     Gives  clear 
description       of       timber-mill       construction,       dis- 
tinguishes   it    from    the    "slow-burning"    type    and 
covers  in  detail  the  design  of  walls,  floors,  columns 
and   roof.      Fire   protection   methods   are   discussed, 
and   comparative   costs   of   mill   construction   given. 
A   short   chapter   is   devoted   to   the   standard    mill 
oonstruction    recommended   by   the   Associated    Mu- 
tual   Fire   Insurance   Companies   of   New    England. 
Formulas   and    tables    to   aid    in   design    are   given 
in  complete  detail  in  the  last  15  pages.     Engrineers 
win   And    in   this   booklet   much    valuable   informa- 
tion,  covering  all   phases   of  the  subject  of  timber 
mill    buildings,    with    special    reference    to    flre-re- 
sistive  construction. 


Books  Reviewed 


Theory  and  Practice  of  Modern 
Framed  Structures 

Authors,  the  late  J.  B.  Johnson,  C.E. ;  C.  W. 
Bryan,  C.E.,  chief  engineer  of  the  American  Bridge 
Company,  and  P.  E.  Turneaure,  C.E.,  dean  of  the 
College  of  Mechanics  and  Engineering.  University 
of  Wisconsin.  Ninth  edition,  rewritten  by  F.  E. 
Turneaure  and  W.  S.  Kinne,  associate  professor  of 
structural  engineering,  University  of  Wisconsin. 
Cloth,  6  X  9  in. ;  486  pages ;  illustrated.  New  York, 
John  Wiley  &  Sons,  Inc.     $4  net. 

Reviewed  by  F.  H.  Constant 

Professor   of   Civil    Engineering,    Princeton 
University,  Princeton,  N.  J. 

Although  the  pre.sent  volume  is  called  the 
ninth  edition,  it  is  in  reality  the  third  and 
last  of  the  new  series  which  constitutes  the 
complete  rewriting  of  "Modern  Framed 
Structures,"  first  published  in  1893.  The 
first  two  volumes,  pertaining  to  stresses  in 
simple  and  indeterminate  structures,  issued 
several  years  ago,  are  well  known  to  the 
engineering   public.      The   present    volume 


covers  design  and  replaces  Part  II  of  the 
original  large  book.  It  bears,  however,  no 
resemblance  to  the  earlier  work.  Many  of 
the  topics  treated  there,  relating  especially 
to  building  construction,  elevated  tanks, 
swingbridges  and  trestles,  are  omitted.  One 
misses,  likewise,  the  pleasing  chapter  on 
aesthetic  bridge  design.  On  the  other  hand, 
it  comes  up  to  all  expectations  in  the  thor- 
oughness and  modernness  of  its  treatment 
of  the  detailed  analysis  of  bridge  design.  In 
this  field  it  presents  much  new  material 
and  methods  based  upon  present-day  accu- 
rate knowledge  of  stress  distribution 
throughout  all  parts  of  a  structure. 

This  is  noticeably  so  in  regard  to  sec- 
ondary stresses,  in  which  field  the  authors 
have  themselves  made  important  experi- 
mental and  analytical  investigations.  While 
it  is  generally  permissible  to  neglect  the 
calculation  of  secondary  stresses  in  ordi- 
nary designing,  some  knowledge  of  how 
they  act,  and  of  their  relative  magnitudes 
and  importance  in  various  types  of  struc- 
tures, is  essential  if  they  are  to  be  kept 
within  reasonable  limits.  Subconsciously 
they  should  be  present  in  the  mind  of  the 
designer  as  he  works  with  the  primary 
stresses.  In  large  and  important  struc- 
tures they  must,  of  course,  be  separately 
calculated.  This  attention  to  secondary 
stress  strikes  a  new  note  in  bridge  design 
and  to  a  certain  extent  forms  a  background 
for  the  present  work. 

The  book  contains  486  pages.  The  first 
half  deals  with  fundamental  principles. 
Chapter  1  gives  a  brief  discussion  of  styles 
of  structures  and  determining  conditions. 
Chapter  2  discusses  working  stresses,  the 
effects  of  impact,  vibration  and  repetition, 
alternating  stresses  and  tension  members. 
Chapter  3  gives  the  fundamental  principles 
of  column  action  and  reviews  the  various 
working  formulas.  The  theory  of  the  ec- 
centrically loaded  ideal  column  is  developed 
and  the  strength  of  the  ordinary  column  is 
related  thereto  by  the  selection,  from  col- 
umn tests,  of  an  equivalent  eccentricity  (or 
eccentric  ratio)  to  cover  the  effect  of  im- 
perfections in  the  column,  or  imperfect 
centering.  The  extreme  fiber  stresses,  the 
effect  of  secondary  stresses  on  the  bending 
strength,  and  shear  in  columns  are  readily 
deduced  therefrom.  The  design  of  latticing 
and  tie  plates  follows  from  the  discussion 
of  the  shear. 

Chapter  4  covers  combined  direct  and 
bending  stresses  and  secondary  stresses. 
The  latter  include  bending  stresses  in  the 
plane  of  the  main  truss  due  to  rigidity  of 
the  joints,  stresses  in  members  of  a  trans- 
verse frame  due  to  deflection  of  floor  beams, 
stresses  in  a  horizontal  frame,  especially 
in  floor  beams  and  their  connections,  due  to 
the  longitudinal  deformation  of  chords,  and 
variation  of  axial  stress  in  different  ele- 
ments of  a  member.  Diagrammatic  sketches 
clearly  show  (by  shaded  areas)  the  nature 
and  percentage  of  the  secondary  stresses  in 
all  members  of  the  common  types  of  bridge 
trusses.  From  these  the  designer  is  en- 
abled to  draw  general  conclusions  and  is 
gu'ded  in  the  choice  of  design. 

Chapter  5   is  on   riveted  joints  and   in- 


cludes the  principles  of  stress  transmission, 
friction  of  joints,  eccentric  connections  and 
the  reduction  of  section  by  rivet  holes. 
Chapter  6  contains  a  very  adequate  treat- 
ment of  the  plate  girder.  The  moment-of- 
inertia  method  for  flange  areas  and  rivet 
spacing  is  given  and  compared  with  the 
usual  approximate  formulas.  Thirty-five 
pages  are  devoted  to  the  detailed  numerical 
designs  of  70-ft.  deck  and  through  girders. 

Chapter  7  is  mainly  descriptive  of  the 
general  features  of  truss  design.  In  the  re- 
maining four  chapters  the  principles  of  de- 
sign discussed  in  the  preceding  chapters  are 
illustrated  by  detailed  designs  of  a  pin-con- 
nected railway  bridge  (Chapter  8),  a  riv- 
eted railway  bridge  (Chapter  9),  a  riveted 
highway  bridge  (Chapter  10),  and  a  steel 
roof  truss  and  building  frame  (Chapter 
11).  In  the  last  chapfer  special  attention 
is  given  to  the  design  of  beam  purlins  where 
the  plane  of  bending  does  not  correspond 
with  a  principal  axis  of  the  section.  The 
theory  of  unsymmetrical  bending  is  worked 
out  at  length  in  an  interesting  manner  in 
Appendix  C  by  the  aid  of  the  "S"  (or  sec- 
tion-modulus)  polygons. 

The  General  Specifications  for  Steel  Rail- 
way Bridges,  adopted  by  the  American 
Railway  Engineering  Association,  1910,  are 
reprinted  in  Appendix  A.  Several  tables  of 
the  most  frequently  used  standards  follow 
in  Appendix  B. 

The  book  is  intended,  primarily,  as  a  text 
book  on  bridge  design.  It  is  clearly  writ- 
ten and  abundantly  illustrated  by  com- 
pletely worked  out  numerical  examples.  At 
the  same  time  the  original  treatment  of 
many  parts  of  the  work  and  the  practical 
introduction  of  the  results  of  recent  tests 
and  researches  will  give  the  book  an  inter- 
est and  value  to  the  older  engineers.  The 
book  contains  many  text  drawings  and 
eight  folding  plates.  The  typographical 
work  is  excellent. 


Mechanical  Engineer's  Handbook 

Based  on  the  Hiitte  handbook  prepared  by  a  staff 
of  specialists,  Lionel  S.  Marks,  professor  of  me- 
chanical engineering.  Harvard  University  and  Mas- 
sachusetts Institute  of  Technology,  editor-in-chief. 
Limp  leather,  4^4x714  in.;  1836  pages;  illustrated. 
New  York,  McGraw-Hill  Book  Company,  Inc.    }5  net. 

Although  this  handbook  is  based  upon 
the  well-known  German  standard  work  by 
Hiitte,  in  only  a  few  of  the  more  theoretical 
sections  is  the  original  text  followed  at  all 
closely.  The  greater  part  of  the  book,  espe- 
cially that  dealing  with  engineering  prac- 
tice, is  wholly  new,  and  is  contributed  by 
specialists  of  this  country,  who  cover  their 
particular  fields  in  contributions  to  each  of 
the  fifteen  main  sections  into  which  the 
book  is  divided.  This  most  satisfactory 
procedure  for  developing  a  modern  and  au- 
thoritative handbook  is  similar  to  that 
adapted  by  Professor  Merriman  in  prepar- 
ing the  American  Civil  Engineer's  Pocket 
Book.  The  new  book  gives  every  evidence 
of  a  most  comprehensive  and  satisfactory 
treatment  of  the  whole  field  of  mechanical 
engineering. 

No  attempt  to  give  in  detail  the  nature 
of  the  treatment  of  the  many  fields  covered 
can  be  made  in  this  short  review.  It  is 
sufliicient  to  state  that  among  the  contri- 
butions in  fields  which  directly  interest 
civil  engineers  will  be  found  the  names  of 
Prof.  W.  K.  Hatt  of  Purdue  University,  on 
strength  of  materials,  including  the  theory 
of  reinforced-concrete  design ;  Sanford  E. 
Thompson,  on  materials  of  engineering, 
treating  the  subject  of  cement,  mortar  and 
concrete;   Prof.  Hugo  Diemer  of  Pennsyl- 
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vania  State  College,  on  cost  and  other  fac- 
tory accounts;  H.  A.  Gardner  of  the  Insti- 
tute of  Industrial  Research,  Washington,  on 
paints  and  protective  coatings;  Richard 
Moldenke,  consulting  metallurgist,  on  iron 
and  steel  castings;  Prof.  W.  G.  Raymond 
of  the  State  University  of  Iowa,  on  survey- 
ing; Prof.  E.  Schmidt  of  the  University  of 
Illinois,  on  railway  engineering;  Prof.  E. 
W.  Schoder  of  Cornell  University,  on  hy- 
draulics, and  Dr.  Hermann  von  Schrenk, 
consulting  timber  engineer,  on  wood. 

It  is  evident  from  the  foregoing  names 
and  topics  that  the  book  not  only  covers 
mechanical  engineering  subjects,  but  con- 


tains much  of  interest  to  the  civil  engineer. 
It  undoubtedly  presents  the  most  compre- 
hensive and  authoritative  data  on  all  sub- 
jects connected  with  the  work  of  mechan- 
ical engineering  in  condensed,  tabular  form, 
put  in  excellent  shape  typographically,  and 
with  especially  careful  attention  to  details, 
such  as  references  and  listed  notation  in 
mathematical  discussions.  A  very  compre- 
hensive index  occupies  56  pages. 

Not  only  is  this  new  book  indispensable 
to  mechanical  engineers,  but  all  civil  en- 
gineers who  meet  mechanical  problems  in 
their  work  will  find  it  to  be  most  essential 
as  part  of  their  working  library. 


Letters  to  the  Editor 

Camment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Examinations  for  Corps  of 
Engineers  Not  Severe 

Sir:  The  law  passed  by  Congress  in  July, 
1911,  requires  as  a  prerequisite  to  taking 
the  examination  for  a  commission  in  the 
Corps  of  Engineers  of  the  Army  that  a  civ- 
ilian candidate  must  be  eligible  for  appoint- 
ment as  junior  engineer  in  the  Engineer 
Department  at  Large  in  accordance  with 
civil-service  regulations,  and  this  requires 
that  he  qualify  through  the  civil-service  ex- 
aminations for  appointment  as  junior  en- 
gineer in  the  Engineer  Department  at 
Large.  These  examinations  are  under  the 
United  States  Civil  Service  Commission. 
The  questions  are  prepared,  the  examina- 
tion held  and  the  marks  given  by  examiners 
under  the  sole  jurisdiction  of  the  com- 
mission. 

An  examination  of  this  character  was  held 
in  April,  1916,  and  the  fact  that  it  was  not 
unduly  hard  has  been  certified  to  recently  by 
the  dean  of  one  of  the  most  noted  engineer- 
ing colleges  in  this  country.  The  questions 
were  submitted  to  him,  and  he  stated  that 
they  were  very  fair,  and  he  could  not  un- 
derstand why  a  graduate  of  any  of  our 
technical  schools  should  not  be  able  to  pass. 

The  facts  are,  however,  that  more  than 
125  candidates  took  this  examination,  and 
of  these  only  about  60  per  cent  received  the 
passing  mark  of  70.  Omitting  the  cases 
where  schools  were  represented  by  only  one 
or  two  candidates,  there  remain  ninety- 
eight  candidates  distributed  among  sixteen 
of  our  most  noted  technical  schools,  each 
of  which  was  represented  by  no  less  than 
four  candidates. 

Of  the  candidates  who  had  graduated 
from  these  sixteen  schools,  only  63  per  cent 
passed  this  easy  examination,  and  from  this 
it  would  appear  evident  either  that  the  edu- 
cation now  given  by  our  technical  schools 
is  not  thorough  or  else  that  the  candidates 
who  tried  this  examination  were  not  really 
representative  graduates. 

The  facts  above  stated  have  a  bearing 
upon  some  articles  that  have  appeared  in 
the  recent  past  in  our  technical  journals  to 
the  effect  that  the  examinations  for  com- 
missions in  the  Corps  of  Engineers  of  the 
Army  were  unduly  severe  and  that  they 
were  purposely  made  so  because  the  officials 
of  that  corps  did  not  look  with  favor  upon 
admitting  civilians  into  the  corps. 

This  is  not  true,  for  the  Chief  of  En- 
gineers for  a  number  of  years  has  been 


making  special  efforts  to  obtain  a  supply 
of  officers  for  the  Corps  of  Engineers  from 
the  graduates  of  our  good  technical  schools. 
At  his  request  a  special  civil-service  exami- 
nation was  held  last  August  in  order  to  fur- 
nish an  opportunity  to  graduates  of  that 
year  to  become  eligible  for  the  examination 
for  second  lieutenant  to  be  held  in  the  fol- 
lowing October,  and  at  his  request  special 
arrangements  were  made  by  the  Civil  Serv- 
ice Commission  this  spring  enabling  those 
about  to  graduate  to  take  the  civil-service 
examination  so  that  they  might  become 
eligible  to  take  the  examination  for  com- 
mission in  the  Corps  of  Engineers  to  be 
held  throughout  the  country  on  Aug.  21-25, 
1916. 

The  results  of  the  civil-service  examina- 
tion noted  above  would  appear  to  indicate 
that  the  reason  why  a  greater  percentage 
of  civilian  candidates  have  not  heretofore 
passed  the  examination  for  commissions  in 
the  Corps  of  Engineers  has  not  been  due  to 
the  severity  of  these  examinations. 

W.  M.  Black, 
Chief  of  Engineers,  U.  S.  Army. 

Washington. 


Larceny 

Sir:  The  editorial  entitled  "Larceny"  in 
your  issue  of  July  22,  1916,  is  very  perti- 
nent in  calling  attention  to  a  regrettable 
evil  in  the  practice  of  engineers;  but  you 
fail  to  indicate  the  obvious  remedy.  The 
patent  laws  of  this  country  are  premised  on 
the  principle  that  the  laborer  is  worthy  of 
his  hire,  and  in  return  for  the  public  dis- 
closure of  his  invention  the  patentee  is 
granted  a  monopoly  for  the  limited  term  of 
17  years,  provided  the  inventor  is  so  for- 
tunate as  to  be  able  to  meet  the  expense  of 
necessary  litigation. 

Inspection  of  your  issue  for  July  22  dis- 
closes that  approximately  one-half  of  the 
advertising  space  (exclusive  of  the  Search- 
light Section)  is  devoted  to  patented  de- 
vices and  processes.  From  this  it  is  in- 
ferred that  civil  engineers  make  extended 
use  of  such  patented  devices  and  processes. 
In  fact  it  is  common  knowledge  that  civil 
engineers  are  quite  willing  to  u.se  patented 
H-beams  in  building  construction,  to  use 
patented  deformed  bars  in  bridges,  to  use 
patented  machinery  in  hydraulic  construc- 
tions. The  use  of  such  patented  devices 
can  be  justified  only  on  the  ground  that  the 
engineer  specifying  them  believes  their  use 


will  insure  a  better  structure  for  the  same 
money  or  an  equally  good  structure  for  less 
money. 

How  different  is  the  attitude  of  the  civil 
engineer  when  it  comes  to  a  Bone  patented 
retaining  wall,  a  Luten  patented  bridge  or 
a  Cameron  patented  sewage-disposal  plant. 
Use  of  any  of  these  secures  a  better  re- 
sult for  less  money,  but  the  civil  engineer 
is  opposed  to  such  patents.  Why  is  the  dp- 
position?  Is  it  that  the  engineer  who  "on 
ethical  grounds  is  opposed  to  patehts"  is  ' 
willing  to  pay  royalty  only  when  that  roy- 
alty is  concealed  from  his  client  by  reason 
of  being  included  in  the  purchase  price  of 
a  manufactured  article?  Is  it  that  the  civil 
engineer  makes  mobility  the  criterion  of 
patentability?  Or,  as  pointed  out  by  you, 
is  it  that  civil  engineers  are  opposed  only 
to  patents  on  such  new  and  useful  improve- 
ments as  can  be  easily  pirated? 

Indianapolis.  Daniel  B.  Luten. 


Engineers  and  the  New 
Nationalism 

Sir:  The  article  by  Frances  A.  Kellor 
entitled  "Engineers  and  the  New  National- 
ism," in  your  issue  of  July  1,  page  12,  has 
been  noted  with  considerable  interest.  With 
most  of  this  article  I  generously  concur. 
Personally,  however,  I  do  not  share  the 
general  feeling  of  most  American  engineers 
that  I  have  talked  with  on  the  question  as 
to  the  desirability  of  engineers'  aggressive- 
ness in  militarist  developments.'  I  should 
like  to  see  engineers  devote  considerable 
energy  to  the  study  and  the  elimination  of 
the  causes  which  have  made  militarism  a 
necessity. 

Is  there  not  a  great  opportunity  for 
American  engineers  to  lead  the  way  in  a 
movement  toward  the  elimination  of  the  eco- 
nomic causes  of  war?  Is  not  the  American 
engineer  better  qualified  to  study  and  to 
broadly  analyze  the  whole  question  which 
underlies  the  economic  causes  of  conflict? 
It  seems  to  me  that  although  this  problem 
has  usually  been  left  to  political  economists 
and  to  the  ministry,  it  could  be  more  con- 
structively treated  by  men  whose  mental 
processes  have  been  developed  by  engineer- 
ing training  and  practice  and  who  are  pe- 
culiarly trained  to  plan  and  co-ordinate  the 
intricate  problems  of  organization. 

Miss  Kellor's  deduction  that  the  "Ameri- 
canization pioneer  in  the  new  community  is 
the  engineer,"  although  perhaps  overstating 
the  case  somewhat,  yet  undoubtedly  is  the 
trend  of  the  time,  and  I  hope  that  the  young 
native-born  engineer  of  the  future  will  do 
his  share  in  preserving  American  traditions 
and  will  help  to  teach  them  to  the  strangers 
that  come  within  our  borders.  May  our 
technical  papers  lay  emphasis  upon  the  fact 
that  American  traditions  demand  the  de- 
velopment of  the  individual  and  not  en- 
courage, but  positively  discourage,  the  de- 
velopment of  a  top-heavy,  unwieldy  and 
dangerous  octopus — Militarism. 

D.  Robert  Yarnall. 

Philadelphia,  Pa. 


Brick  and  Tile  Production  in  1815 

The  value  of  the  brick  and  tile  products 
of  the  United  States  in  1915,  according  to 
a  bulletin  of  the  U.  S.  Geological  Survey, 
was  nearly  $125,800,000— a  decrease  of  3 
per  cent  compared  with  the  previous  year. 
The  product  that  showed  the  greatest  de- 
cline was  sewer  pipe,  although  common 
brick   and   terra  cotta   fell   slightly. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  constrtustion  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
fw.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


SuMMAiir  OF  Cost  or  Work  at  Doane'b  Crossinq. 

Concrete 


Field-Office  Accountiug: 
Finding  Costs 

By  BENJAMIN   L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 
Scranton,  Pa. 

ASSUMING  that  the  monthly  estimates 
rendered  by  the  engineer  for  the  owner 
are  at  least  approximately  correct,  the  fol- 
lowing method  may  be  followed  for  finding 
the  unit  c.osts  for  a  given  month.  An  equit- 
able proportion  of  the  local  office  expense, 
compensation  insurance,  charges  for  re- 
pairs and  other  incidentals,  is  added  to  the 
labor  and  material  cost  for  the  item  for  the 
month  and  divided  by  the  yardage  allowed 
for  that  class  of  work  on  the  estimate.   The 


Cement,  1587  bW.  at  $1.69 $2523.33 

Less  5760  sacks  redeemed 576.00 

Crushed  stone,  1085.75  tons  at  0.70 

Sand  and  gravel,  as  per  invoices 

Oil  and  fuel,  as  per  invoices 

Miscellaneous  items,  including  freight 

Lumber,  for    forms 

Cost  of  bond 

Conjpensation  and  liability  insurance 

18-in.  vitrified  pipe,  462  ft.,  including  bends  and  tees 

Explosives    as   per   invoices 

Labor,   as   per   payrolls 


Sewer 


Excavation 


1947.33 

iliO  03 
666.54 

54.32 

1173.33 

682.45 

65.00 
335.38 


4003.77 
$9688.15 


204.54 

'  'l'oV.69 

$314.23 


337.8'1 
1011.12 

's'o.oo 

570.49 

'  '255.66 
5704.90 

$7929.37 


1307.5  cu.  yd.   concrete  totalling   9688.15    figures  cost   per  cubic  yard $7.41 


462  ft, 
19408.0  cu. 


sewer,   totalling   314.23,   figures  cost  per   foot    0.68  plus 

yd.  excavation  totalling  7929.37,  figures  cost  per  cubic  yard 0.41 


Unit 
Quantities  Cost 

1307.5     concrete 7.41 

402  sewer    0.68 

1!)40^  O'J     e.^cavation.  .  .    0.41 


Contract 

Unit 

Total 

Price 

Profit 

Cost 

8.47 

1.06 

9688.15 

0.80 

0.12 

314.23 

0.59 

0.18 

7929.37 

$17931.75 


Contract 

Total 
11074.53 
369.60 
11451.25 

$22895.38 
17931.75 

$4963.63 


Total 
Profit 

1386.38 
55.37 

3521.88 

$4963.63 


Excavation,    19408..9    cu.    yds.    @    .59 

18"  sewer  pipe  in  place,  462  ft.,   @  .80... 
Concrete  masonry.  1307.5  cu.  yds.,  @  8.47 


$11451.25 

369.60 

11074.53 

$22895.38 


Less  previous  payments,  etc.,  etc. 

quotient  represents  the  approximate  unit 
cost,  excluding  interest  on  the  investment 
in  equipment,  general  office  expense  and 
other  overhead  charges  with  which  the 
local  agent  or  manager  cannot  be  expected 
to  be  familiar.  These  additional  charges 
should  be  taken  into  consideration  by  the 
contractor  in  connection  with  the  reports 
furnished  from  the  job. 

Such  an  approximate  unit  cost  obtained 
each  month  will  probably  turn  out  to  have 
no  permanent  value,  though  it  may  serve  to 
indicate  the  fact  if  any  foremen  in  the 
organization  have  not  produced  results  pro- 
portionate  to   the   expense   involved.     The 


unit  cost  from  month  to  month  will  fluctuate 
considerably,  as  it  will  be  affected  by 
weather  conditions,  variations  in  the  charac- 
ter of  material  excavated,  variations  in  the 
relation  between  volume  of  concrete  placed 
to  qrea  of  finished  surface,  and  other  fac- 
tors which  enter  into  the  actual  production. 
Moreover,  some  engineers  have  a  way  of 
making  up  their  monthly  estimates  any- 
where from  the  25th  of  the  month  to  the 
5th  of  the  following  month,  as  the  result 
of  which  a  very  fat  month  of  about  40  days 
may  be  followed  by  a  very  lean  one  of  about 
20  days. 

The  attempt  to  figure  monthly  unit  costs 
does  help  to  keep  a  line  on  the  situation, 
however,  and  the  average  taken  over  a 
period  of  three  or  four  months  will  prove 
fairly  accurate.  At  the  completion  of  the 
job,  with  the  final  estimate  taken,  a  correct 
tabulation  can  be  made.  Assuming  that  a 
final  estimate  has  been  compiled  giving  the 


TRUCKS  TAKE  STONE  TO  BINS,   INDUSTRIAL  TRAIN  DISTRIBUTES   IT  ALONG  ROAD 


quantities  in  the  small  table  shown  here- 
with, the  total  and  unit  cost  and  profit  may 
be  summarized  as  outlined  in  the  large 
table.  In  actual  practice  there  would  be 
many  more  divisions  of  the  work,  and  the 
final  summary  would  not  be  so  simple  as 
that  shown  herewith  for  the  purpose  of 
illustration. 

Of  course,  the  figures  assumed  are  used 
only  to  outline  the  methods.  Minor  dis- 
crepancies in  extension  result  from  the  unit 
costs  having  been  carried  out  only  to  the 
nearest  cent.  If  the  reader  objects  to  the 
profit  shown  of  more  than  25  per  cent,  he 
should  remember  that  although  we  cannot 
make  money  at  this  rate  on  a  real  contract, 
it  is  pleasant  to  visualize  such  possibilities 
on  paper. 

Transferring  Stone  from  Trucks  to 
Train  Simplifies  Road  Work 

THE  COMBINATION  of  motor-truck 
transportation  to  a  convenient  point  and 
distribution  along  the  work  from  this  point 
by  industrial  train  is  coming  into  favor 
with  contractors  for  concrete  roads.  On 
the  job  illustrated  in  the  photograph  a  nar- 
row road  with  a  street-car  line  at  one  side 
was  being  paved  with  concrete  16  ft.  wide. 
The  materials  for  this  concrete,  dumped  on 
the  subgrade  in  advance  of  the  mixer,  could 
scarcely  be  piled  so  as  to  avoid  blocking  the 
road.  This  feature,  aside  from  the  damage 
that  might  be  done  by  trucking  over  the 
subgrade,  made  it  necessary  to  provide 
some  other  way  for  keeping  the  mixer  sup- 
plied with  cement.  The  industrial  railway, 
with  fifteen  11/2 -yd.  cars  and  a  13-ton  loco- 
motive, was  therefore  installed  to  handle  all 
the  concrete  materials.  This  outfit  could 
make  a  iVa-mile  round  trip  in  20  minutes, 
including  the  time  consumed  in  dumping 
the  material. 

The  trucks  which  deliver  the  material  to 
the  transfer  bins  hold  2  yd.,  and  each 
trailer  holds  4  yd.  All  the  units  are  bottom 
dump.  The  road,  4V2  miles  long,  is  being 
built  from  Birmingham,  Ala.,  to  Pontiac 
by  R.  D.  Baker. 
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Leads  Bolted  to  Cantilevered  Floor 
Steel  to  Drive  Falsework 

By  T.  V.  GARNES 
Rome,  Ga. 

WITH  A  LIGHT  derrick  car  and  swing- 
ing leads  attached  to  floor  stringers 
cantilevered  out  from  the  last  bent  of  false- 
work erected,  the  writer  drove  the  piling 
for  and  erected  successfully  and  econom- 
ically two  150-ft.  fixed  spans  and  a  264-ft. 
swingspan  at  Macon,  Ga.  The  bridge, 
which  is  shown  in  the  photograph,  crosses 
the  Ocmulgee  River  and  was  erected  for  the 
Macon,  Dublin  &  Savannah  Railway. 

After  the  first  bent  of  falsework  was 
erected  and  the  first  panel  of  the  floor  sys- 
tem placed,  the  second  panel  of  stringers 
was  set,  overhanging  the  full  panel  length  of 
24  ft.  To  the  ends  of  these  stringers  were 
clamped  two  8  x  8-in.  timbers  to  which  the 
leads  could  be  bolted  at  the  location  of  each 
pile.  The  leads  were  carried  by  the  ham- 
mer in  moving,  and  it  was  only  a  matter  of 
a  few  moments  after  one  pile  was  down  to 
unbolt  them  and  set  them  in  the  next  posi- 
tion. A  runner  line  was  used  to  handle  the 
piles.  To  remove  the  entire  rig  after  a  bent 
of  falsework  was  driven,  the  leads  were  un- 
bolted, the  four  bolts  securing  the  cross- 
timbers  were  loosened  and  slipped  off  the 
ends  of  the  stringers,  the  car  was  run 
ashore  and  the  driving  rig  set  down.  The 
bents  could  then  be  capped  and  the  next 
panel  of  floor  system  erected. 

It  was  necessary  to  maintain  a  35-ft. 
channel  in  the  river  for  small  boats.  In 
order  to  do  this  two  panels  of  the  floor 
system  were  allowed  to  overhang  at  once, 
being  guyed  back,  as  shown  in  the  photo- 
graph, with  two  sets  of  falls.  The  bent  of 
piles  at  the  end  of  this  cantilevered  section 
was  then  driven  and  capped,  and  sufliicient 
long  timbers  were  placed  on  it  and  on  the 
last  bent  driven,  two  panels  behind,  to  carry 
the  intermediate  panel  point. 


30-Foot    Horizontal    Test  Boring 
Made  with  Hand-Hammer  Drill 

By  H.  L.  HICKS 
Great  Neck,  N.  Y. 

THE  Portland  Contracting  Company 
of  PottsviUe,  Pa.,  in  driving  a  tunnel 
for  the  Harleigh-Brookwood  Coal  Co.,  at  its 
Stanton  Colliery  was  approaching  some  old 


TWO  PANELS  OF  FLOOR  SYSTEM   SET  IN  ADVANCE  OF   DRIVING   FALSEWORK 


workings.  The  exact  depth  at  which  these 
would  be  encountered  was  not  known,  and 
to  make  sure  that  they  did  not  contain  wa- 
ter it  was  decided  to  drill  a  test  hole. 

No  prospecting  drill  was  available,  and  as 
time  was  of  the  utmost  importance,  to  avoid 
the  delay  of  calling  in  a  drilling  contractor 
they  determined  to  try  drilling  a  deep  hole 
with  a  jackhamer. 

The  hole  was  started  with  four  pieces  of 
steel,  3,  6,  9  and  12  ft.  long,  sharpened  to  a 
2-in.  gage.  After  drilling  ahead  12  ft.  a 
bit  was  welded  into  a  2-ft.  length  of  1-in. 
pipe  and  a  shank  into  another  similar 
length.  With  some  extra-heavy  couplings 
these  were  connected  to  a  10-ft.  length  of 
the  same  size  pipe  and  drilling  was  re- 
sumed. 

It  was  expected  that  the  old  workings 
would  be  reached  at  any  time  after  drilling 
to  this  depth,  but  it  was  necessary  to  add 
successive  2-ft.  lengths  of  pipe,  resharpen- 
ing  the  bit  each  time,  until  a  30-ft.  steel 


was  being  rotated  by  the  little  40-lb.  jack- 
hamer. 

When  the  drill  ran  into  the  old  workings 
at  this  depth  the  drill  bit  was  1%  in.  in 
diameter.  The  extra-heavy  pipe  couplings 
were  beginning  to  bind  in  the  hole,  but  the 
operator  predicted  that  he  could  "go  a  few 
feet  more  if  he  had  to." 

This  hole  was  drilled  through  hard  slate 
formation  on  about  a  6-deg.  pitch. 


Forms  Knocked  Down  by  Cutting 
Wires  That  Hold  T-Posts 

EACH  of  the  posts  under  the  arch 
form  shown  in  the  photograph  is  made 
of  two  1  X  4-in.  plank,  one  placed  with  its 
edge  to  the  side  of  the  other,  giving  a  T- 
secticn,  and  wrapped  with  wire  at  suffi- 
ciently close  intervals  to  make  them  act  as 
one  member.  As  the  contractor  states  that 
the  nearest  commercial  size  of  post  that  can 
be  depended  on  to  carry  the  same  load  is 
4x4  in.,  he  estimates  that  his  lumber  bill 
for  the  formwork  has  been  reduced  by  the 
value  of  a  good  many  thousand  feet.  More- 
over, the  labor  cost  of  striking  the  centers 
is  believed  to  be  much  less  than  with  solid 
posts.  It  is  only  necessary  to  cut  some  of 
the  wire  ties  on  these  posts,  when  the  plank 
bend  out  under  the  load  and  release  them- 
selves. , 

These  posts  are  being  used  by  the  Na- 
tional Concrete  Company  in  building  a  large 
arch  bridge  on  West  Washington  Street  in 
Indianapolis. 


SHORES   MADE  OF  BOARDS  TIED  BY  WIRES  EASILY   REMOVED    BY    CUTTING    TIES 


Flag    Indicates    Location    of   Road 
Patrolman 

Each  patrolman  on  the  Maryland  state 
highway  service  is  furnished  with  a  cap  on 
which  is  stamped  in  gold  letters  "State 
Patrolman,"  a  number  which  he  wears  on 
his  arm  and  a  red  flag.  The  latter  he 
places  in  the  ground  on  the  section  on 
which  he  is  working  so  that  if  the  inspector 
or  resident  engineer  passes  he  knows  that 
the  patrolman  is  near  the  flag. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


State  Accepts  Cash  Bid  for 
Illinois  Water  Power 

Sanitary  District  of  Chicago's  Bid  of  $15.01  per 

Horsepower- Year  for  Power  at  Joliet 

Accepted — To  Develop  Present 

Flow  at  Once 

At  a  final  conference  on  the  transfer  of  the 
water-power  site  at  Jackson  Street,  Joliet,  111., 
formerly  leased  to  the  Public  Service  Company 
of  Northern  Illinois,  and  now  transferred  to 
the  Sanitary  District  of  Chicago,  Governor 
Dunne  accepted  the  cash  bid  of  the  Sanitary 
District.  The  action  completes  a  twenty-year 
lease  under  the  terms  of  which  the  state  will 
receive  $15.01  a  year  per  horsepower.  The 
Sanitary  District  is  under  obligation  imme- 
diately to  develop  7000  hp.  from  the  present 
flow. 

It  is  expected  that  a  suit  will  be  instituted 
enjoining  the  district  from  developing  the 
power,  as  its  state  charter  does  not  permit  it 
to  engage  in  such  work.  If  the  courts  rule  in 
favor  of  the  district,  work  will  probably  be 
started  early  next  year.  Otherwise  the  de- 
velopment will  be  indefinitely  postponed. 

Bids  Called  for  Site 

The  dam  and  power  site  at  Joliet  have  been 
developing  about  3000  kw.  and  for  sixty  years 
have  been  held  by  the"  Economy  Light  &  Power 
Company,  now  subsidiary  of  the  Public  Service 
Company  of  Northern  Illinois.  Sixty  years 
ago  the  Illinois  &  Michigan  Canal  Commission 
granted  the  Economy  Light  &  Power  Company 
a  twenty-year  lease  on  the  power  site,  with 
provisions  for  two  twenty-year  renewals,  for 
which  rights  the  Economy  company  paid  the 
state  approximately  $9,500  yearly.  The  last 
of  the  renewal  periods  expired  July  17. 

At  that  time  Governor  Dunne  decided  that 
the  lease  was  not  again  renewable  and  called 
for  bids.  When  they  were  opened  on  July 
15  Andrew  J.  Cook  was  the  sole  bidder,  offer- 
ing $1.50  per  horsepower-year  for  the  site.  At 
that  time  a  movement  was  being  discussed  at 
Washington  to  restrict  the  flow  of  water  to 
25,000  cu.  ft.  per  second  in  the  channel  of  the 
drainage  canal.  That  prevented  the  Sanitary 
District  from  bidding,  in  spite  of  the  fact  that 
in  1903  it  had  invested  $500,000  in  a  dam  at 
the  Economy  power  site. 

First  Bids  Rejected 

The  first  lone  bid  of  June  15  was  rejected 
and  bids  were  asked  again  for  July  17.  Be- 
fore that  date  the  Sanitary  District  succeeded 
in  defeating  the  movement  to  limit  the  flow. 
When  the  second  set  of  bids  was  opened  it  was 
found  that  Andrew  J.  Cook  had  bid  $3  per 
horsepower-year  and  that  the  Sanitary  Dis- 
trict had  presented  two  bids.  These  bids  were 
made  with  the  understanding  that  the  lessor 
should  put  in  machinery  and  develop  7000  hp. 
The  first  bid — the  one  that  has  been  accepted — 
was  a  cash  offer  of  $15.01  per  horsepower- 
year  for  all  power  that  could  be  developed. 
The  second  bid  offered  immediately  to  con- 
struct locks  at  Lockport  and  Joliet  as  a  step  in 
a  Lakes-to-Gulf  waterway,  and  do  other  work 
in  the  channels  of  the  Desplaines  River  and 
the  Illinois  &  Michigan  Canal  at  a  probable 
cost  of  $1,500,000.  In  addition  the  Sanitary 
District  was  to  pay  $1  per  horsepower  for  all 
power  developed  in  excess  of  7000  hp.  at  high- 
water  stages  and  at  any  other  times.  The 
lease  was  to  be  for  twenty  years,  at  the  end  of 
which  period  four-fifths  of  the 'plant  and  works 
would  go  to  the  state  and  the  remainder  to 
the  successful  bidder. 

It  is  understood  that  the  bid  offered  by 
Andrew  J.  Cook  was  made  for  the  Public 
Service  Company  of  Northern   Illinois.     The 


reasons  why  the  site  was  not  considered  more 
valuable  by  that  company  are:  That  it  does 
not  fit  in  with  the  company's  general  plan  of 
using  large  generating  stations  with  its  trans- 
mission and  distribution  systems;  that  energy 
can  be  made  in  its  steam  station  with  an  ulti- 
mate rating  of  60,000  kw.  now  under  construc- 
tion near  Joliet  almost  as  econonmically  as  in 
waterwheel  units,  and  that  the  water-power 
plant,  lying  in  the  center  of  the  city  as  it  does, 
presents  formidable  difficulties  in  high-tension 
line  construction. 


Strike  Averted— Trainmen  Will 
Treat  with  Mediation  Board 

The  danger  of  a  nation-wide  railroad  strike 
was  at  least  temporarily  averted  Wednesday  of 
this  week,  when  the  leaders  of  the  four  brother- 
hoods agreed  to  accept  the  proffer  of  the  Fed- 
eral Board  of  Mediation  and  Conciliation  of 
their  friendly  offices  "provided  it  was  promptly 
exercised."  The  railroad  managers  had  re- 
fused to  grant  the  employees'  demands,  and  had 
asked  the  brotherhoods  to  join  them  in  an  ap- 
peal to  the  federal  board  for  mediation.  The 
union  leaders  refused  to  join  in  the  appeal,  but 
accepted  the  offer  of  services  made  by  the 
board. 

As  the  matter  stands  now  the  mediators  may 
succeed  in  adjusting  the  controversy,  they  may 
bring  about  arbitration  or  they  may  be  unable 
to  accomplish  anything.  In  the  latter  event  it 
is  believed  that  President  Wilson  will  call  the 
leaders  of  both  sides  of  the  dispute  into  per- 
sonal conference  in  the  effort  to  avoid  a  strike. 


Erie,  Pa.,  Celebrates  Beginning  of 
Flood-Control  Work 

The  formal  inauguration  of  the  movement  to 
control  floods  in  Mill  Creek  was  held  Aug.  3  at 
Erie,  Pa.  It  was  just  a  year  before  that  day 
that  an  unprecedented  rainfall  transformed 
M'ill  Creek  into  a  raging  torrent  that  took 
thirty-nine  lives  and  destroyed  $3,000,000 
worth  of  property.  Mayor  Miles  B.  Kitts  de- 
posited a  few  shovelfuls  of  concrete  into  the 
foundation  of  one  of  the  piers  for  the  drift 
catcher,  the  initial  unit  of  that  flood-control 
work.  An  iron  box  containing  the  names  of 
the  ofl!icials  of  the  United  States,  Pennsylvania, 
Erie  County  and  the  City  of  Erie  and  news- 
paper accounts  of  the  flood  was  then  placed  in 
the  foundation. 

The  main  feature  of  the  Mill  Creek  project 
is  a  reinforced-concrete  tube  22  ft.  inside  width 
and  18  ft.  high,  which  will  be  bedded  into 
solid  rock  for  more  than  2  miles.  The  cost 
of  that  part  of  the  work  will  be  about  $1,000,- 
000.  Contracts  will  be  let  this  fall.  Farley 
Gannett,  consulting  engineer,  of  Harrisburg, 
Pa.,  has  charge  of  the  work. 


Plan  to  Develop  2,000,000  Horse- 
power Below  Niagara  Falls 

A  plan  to  dam  the  Niagara  River  below  the 
falls  and  thereby  develop  about  2,000,000  hp. 
has  been  submitted  to  the  government  of 
Ontario  by  the  Thomson-Porter  Cataract 
Company.  T.  Kennard  Thomson,  consulting 
engineer.  New  York  City,  and  Peter  A.  Porter 
are  at  the  head  of  the  project,  which  is  said 
to  involve  an  expenditure  of  $100,000,000. 

It  is  planned  to  build  a  dam  100  ft.  high 
about  6  miles  below  Niagara  Falls.  That 
would  eliminate  the  whirlpool  and  its  rapids 
by  making  a  long,  narrow  lake.  The  project 
will  be  investigated  by  a  commission  of  engi- 
neers of  the  Ontario  government  and  then 
presented  to  the  New  York  Legislature. 


Niagara  Hydroelectric 
Situation  Discussed 

New  York  State  Legislative  Committee  Advo- 
cating    Bill     Giving     State     Control     of 
Diversion  for  Electrical  Development 

Apparent  neglect  on  the  part  of  the  govern- 
ment to  foster  the  development  of  Niagara 
Falls  electrochemical  industries  has  caused 
members  of  the  joint  legislative  committee  of 
New  York  State  to  advocate  a  bill  giving  the 
state  absolute  control  of  water  diversion  for 
electrical  development.  The  joint  state  com- 
mittee, consisting  of  George  C.  Thompson  and 
George  W.  Simpson,  state  senators,  and  Jo.seph 
D.  Kelly,  assemblyman,  recently  held  a  series 
of  hearings  at  Niagara  Falls,  N.  Y.,  at  which 
much  evidence  was  submitted  to  show  the 
urgent  necessity  of  greater  diversion  for 
power  development.  At  the  close  of  the  hear- 
ing Chairman  Thompson  said  that  a  bill  will 
be  introduced  in  Congress  giving  New  York 
absolute  control  of  water  diversion  for  elec- 
trical purposes. 

Representatives  of  many  large  Niagara 
Falls  electrochemical  industries  told  how  they 
have  been  forced  to  establish  Canadian  and 
even  foreign  branches  because  of  the  great 
shortage  of  power  on  the  American  side. 
Water-power  authorities  expressed  the  opin- 
ion that  the  scenic  beauty  would  not  be  im- 
paired by  doubling  or  even  tripling  the  water 
diversion. 

Probably  the  most  important  witness  before 
the  committee  was  F.  A.  J.  FitzGerald  of 
Niagara  Falls,  N.  Y.,  president  of  the  Amer- 
ican Electrochemical  Society.  Mr.  FitzGerald 
urged  immediate  legislation  to  extend  the 
diversion  limit  for  power  to  20,000  sec.-ft. — 
the  maximum  fixed  by  treaty.  That  would 
give  an  additional  4400  sec.-ft.,  capable  of 
generating  about  80,000  hp.  While  the  ad- 
ditional power  would  meet  present  needs,  Mr. 
FitzGerald  said  this  would  not  provide  for 
future  requirements. 

Reviews  Niagara  Development 

In  reviewing  the  history  of  electrical  de- 
velopment at  Niagara  Falls,  Mr.  FitzGerald 
said  that  in  1895  the  only  industry  dependent 
upon  electricity  for  its  product  was  the  Pitts- 
burgh Reduction  Company,  now  the  Aluminum 
Company  of  America.  The  Niagara  Falls 
Power  Company  then  had  only  three  gener- 
ators in  operation.  Now  there  are  twenty, 
most  of  them  vastly  larger  than  the  first  units. 
Yet,  Mr.  FitzGerald  said,  there  is  not  suflScient 
power  to  meet  the  requirements  of  industrial 
establishments  on  the  American  side  of  the 
Niagara  Riyer. 

The  Carborundum  Company  and  the  Norton 
Company  both  have  branch  plants  in  Ger- 
many, he  said,  and  they  are  of  the  utmost  im- 
portance to  the  German  Empire  in  the  present 
war.  The  Norwegians  are  receiving  the  aid 
of  the  government  in  the  establishment  of 
electrochemical  industries  in  that  country,  and 
no  doubt  the  Germans  have  plants  of  that 
nature  in  Norway.  It  is  possible  to  manu- 
facture products  in  Norway  and  sell  them  in 
New  York  City  as  cheaply  as  those  of  Niagara 
electrochemical  industries.  So  the  great  im- 
portance of  not  forcing  the  shortage  of 
Niagara  products  is  apparent. 

Mr.  FitzGerald  spoke  on  the  importance  of 
the  nitrates  and  of  the  necessity  in  the  United 
States  for  developing  the  fixation  of  atmos- 
pheric nitrogen.  Given  plenty  of  power,  he 
said,  Niagara  Falls  electrochemists  could  by 
developing  the  fixation  of  atmospheric  nitro- 
gen make  the  United  States  absolutely  inde- 
pendent in  the  matter  of  nitrates. 

Investigation   of  the  possibilities  of  estab- 
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lishing  a  large  electrochemical  industry  in  the 
State  of  Utah,  where  power  is  abundant, 
shows  that  it  would  cost  more  to  market  the 
product  manufactured  there  than  if  it  were 
manufactured  in  Norway. 

Show  Ne«d  for  More  Power 

Frank  J.  Tone  of  the  Carborundum  Com- 
pany, said  that  the  inability  of  American 
manufacturers  to  obtain  power  was  forcing 
American  industry  to  Canada  and  European 
countries.  He  said  that  not  only  the  Car- 
borundum Company  but  other  Niagara  Falls 
industries  have  established  large  branches .  on 
the  Canadian  side  of  the  river,  and  that  one 
branch  has  been  established  in  Germany.  His 
company  uses  10,000  hp.  and  needs  that  much 
more,  but  is  unable  to  get  it.  Other  com- 
panies also  are  unable  to  procure  the  desired 
amount  of  power. 

"Doubling  and  even  tripling  the  diversion  of 
water  at  Niagara  Falls  for  power  development 
would  not  impair  the  scenic  beauty  of  the 
cataract,"  said  W.  A.  Jamieson  of  the  William 
A.  Rogers  Company,  a  large  silver-plating 
establishment.  "We  want  to  double  our  ca- 
pacity, but  owing  to  the  great  shortage  of 
power  we  are  operating  far  below  our  maxi- 
mum. If  we  used  steam-gfenerated  electricity 
rather  than  Niagara  power  our  cost  of  pro- 
duction would  increase  225  per  cent." 

Former  Representative  Peter  A.  Porter  told 
of  the  junior  Niagfara  plan  of  power  develop- 
ment noted  elsewhere  in  this  issue.  James  S. 
Simmons,  former  representative  from  Niag^ara 
Falls,  also  told  of  plans  of  the  Lower  Niagara 
River  Power  Company. 

W.  L.  Bliss  of  the  United  States  Heat  & 
Ligfht  Corporation  told  the  committee  that 
while  his  company  uses  only  1000  hp.  the  cut- 
ting off  of  the  supply  of  cheap  power  would 
put  one  branch  of  the  company's  business  out 
of  existence.  He  declared  that  without  cheap 
Niagara  power  it  would  be  impossible  to 
operate  the  storage-battery  department. 

Favors  Joint  Conference 

H.  G.  Akers  of  Toronto,  Ont.,  an  electrical 
engineer  associated  with  the  Ontario  Hydro- 
electric Commission,  attended  the  hearing  to 
learn  the  demands  of  American  industries  as 
regards  future  power  developments.  Mr. 
Akers  expressed  himself  in  favor  of  a  joint 
conference  between  representatives  of  the 
United  States  and  Canada  for  a  new  inter- 
national treaty  regarding  water  diversion  for 
power  purposes.  He  said  the  two  countries 
could  develop  all  the  available  power  of  the 
Niagara  and  St.  Lawrence  Rivers  and  that 
the  Ontario  commission  is  desirous  of  bringing 
about  such  a  joint  conference. 


International  Committee  May 

Settle  Niagara  Power 

Question 

Hearings  begun  four  years  ago  by  the  House 
Foreign  Affairs  Committee  on  legislation  to 
regulate  diversion  of  water  at  Niagara  Falls 
for  generation  of  electricity  were  closed  last 
week.  Before  Congress  adjourns  the  com- 
mittee plans  to  report  a  bill  based  on  that  in- 
troduced by  Representative  Cline  of  Indiana 
for  co-operation  with  Canada  in  preserving  the 
scenic  beauty  of  the  falls  and  at  the  same  time 
developing  the  hydroelectric  resources.  In- 
dications are  that  a  joint  international  com- 
mission to  limit  the  diversion  of  water  will  be 
recommended. 

Final  statements  supporting  the  claim  of 
New  York  State  to  make  use  of  the  water 
diverted  were  presented  by  the  committee  of 
the  New  York  State  Legislature  mentioned  in 
the  preceding  article.  They  expressed  a  be- 
lief that  the  federal  government  may  control 
the  amount  of  water  which  shall  be  diverted, 
but  that  its  use  should  be  granted  to  the  state 
for  development  with  any  accruing  revenue. 
They  also  suggested  that  the  boundary  water- 
ways treaty  with  Canada  be  enlarged  to  de- 
velop power  projects  all  along  the  border. 


Form  Australia  Water  Commission 

Under  the  irrigation  amendment  act  which 
was  recently  made  a  law,  the  Water  Conser- 
vation and  Irrigation  Commission  of  Australia 
has  been  organized.  W.  C.  Grahame,  Minister 
of  Agriculture,  automatically  becomes  chair- 
man of  the  commission.  The  other  newly  ap- 
pointed members  are  H.  H.  Dare  and  W. 
Neville  Sendall.  The  water  department  was 
formerly  controlled  by  only  one  commissioner. 


Engineers  Investigate  Nitrate 
Plant  Locations  in  South 

Citizens  from  practically  all  of  the  Southern 
states  met  recently  at  Nashville,  Tenn.,  to 
formulate  plans  and  begin  the  collecting  of 
data  to  show  that  the  best  possible  location  for 
the  proposed  $1,000,000  government  nitrate 
plant  is  at  one  of  several  points  in  the  South. 
During  the  convention  $15,000  was  pledged  to 


Proposed  Dam  to  Raise 
Water  Level  300  Feet 

Irrigation  Project  on  Kings  River,  California, 
Involves  1,000,000-Cubic  Yard  Structure- 
Power  for  Drainage  Pumps  Planned 

All  the  irrigation  districts  supplied  with 
water  from  Kings  River  in  the  central-south- 
ern section  of  California  have  joined  in  plan- 
ning a  storage  reservoir  which  would  be  gen- 
erally beneficial  to  the  lands  affected.  The 
scheme  consists  of  a  storage  dam  across  the 
caiion  of  Kings  River  just  below  Pine  Flat, 
which  will  be  of  a  height  sufficient  to  store 
600,000  acre-feet.  The  dam  will  raise  the 
water  approximately  300  ft.,  which  is  said  to 
be  50  ft.  more  than  the  water-level  raise  be- 
hind any  dam  yet  constructed. 

An  arched  masonry  structure  is  contem- 
plated, the  volume  of  which  would  be  about 
two  and  one-half  times  that  of  the  Roosevelt 


MEMBERS  OF  ENGI- 
NEERING ASSOCIA- 
■?ION  OF  THE  SOUTH 
INSPECT  MUSCLE 
SHOALS'  POSSIBIL- 
ITIES AS  A  SITE 
FOR  NITRATE 
PLANT 

PICTURE  SHOWS 
AQUEDUCT  WHICH 
CARRIES  MUSCLE 
SHOALS  CANAL 
OVER  SHOAL  CREEK 


defray  the  committee's  expenses  in  presenting 
the  advantages  of  Muscle  Shoals  as  the  best 
site  for  a  nitrate  plant,  and  $3,500  was  voted 
for  an  investigation  by  engineers.  The  rela- 
tive merits  of  Muscle  Shoals,  Keokuk  Falls 
and  Priest  Rapids  as  sites  for  a  nitrate  plant 
will  be  set  forth  by  an  engineering  committee 
of  members  of  the  Eng:ineering  Association  of 
the  South. 

Preceding  the  c<5nvention  members  of  the 
Nashville  section  of  the  Engineering  Associ- 
ation of  the  South  made  a  trip  over  Muscle 
Shoals  on  the  Tennessee  River.  As  much  data 
as  possible  were  collected  and  a  report  made 
to  the  meeting  at  Nashville. 


Hearing  Aug.  16  on  Concrete  Bridge 

at  Ocean  City,  Md. 

Major  J.  C.  Oakes,  U.  S.  Airfny  engineer  in 
charge  of  the  Wilmington  (Del.)  division,  has 
arranged  with  H.  G.  Shirley,  chief  engineer  of 
the  Maryland  State  Road  Commission,  for  a 
hearing  Aug.  16  at  Ocean  City,  Md.,  on  the 
construction  of  a  concrete  bridge  to  connect 
Ocean  City  with  the  mainland.  The  last  legis- 
lature appropriated  $125,000  for  the  proposed 
structure  to  replace  the  present  wooden  bridge. 
The  plans  made  by  the  Maryland  Road  Com- 
mission are  claimed  to  necessitate  an  expendi- 
ture of  only  $95,000. 


$100  for  News  of  Engineer 

Edwin  S.  Hadlock,  a  civil  engineer  in  the 
employ  of  the  Baltimore  &  Ohio  Railroad,  has 
disappeared.  He  was  last  identified  in  Cin- 
cinnati on  June  21.  Mr.  Hadlock  had  drawn 
about  $700  from  a  bank  in  Cincinnati  and 
started  for  Portland,  Me.  Although  the  last 
news  of  him  came  from  Cincinnati,  his  trunk 
arrived  in  New  York  City  and  was  rechecked 
to  Boston.  Also,  someone  used  his  railway 
pass  from  Cincinnati  to  New  York.  Mr.  Had- 
lock is  thirty-nine  years  old,  5  ft.  7%  in.  tall 
and  weighs  about  170  lb.  His  father,  Samuel 
Hadlock,  of  Portland,  Me.,  offers  $100  for  in- 
formation as  to  the  whereabouts  of  the  son. 


dam.  About  1,200,000  acres  are  to  be  served, 
and  it  is  believed  that  the  cost  of  the  develop- 
ment can  be  kept  down  to  a  much  lower  figure 
per  acre  than  has  been  considered  feasible  in 
other  large  projects.  Only  about  4  miles  of 
railroad  construction  will  be  required,  and  the 
entire  work  could  be  finished,  it  is  thought,  in 
about  three  years. 

A  part  of  the  development  consists  of  the 
installation  of  pumping  units  to  keep  the 
water  plane  over  the  whole  area  down  to  a  de- 
sirable depth  and  at  the  same  time  to  utilize 
this  water  for  the  land  in  need  of  it.  A  power 
plant  located  at  the  dam  would  supply  power 
for  the  pumping  stations.  There  is  an  area 
of  approximately  100,000  acres  on  the  territory 
involved  where  the  water  plane  is  only  about 
4  ft.  from  the  surface,  and  in  a  large  tract 
south  and  west  of  Fresno  seepage  conditions 
are  said  to  have  become  a  serious  problem. 
The  average  annual  flow  of  Kings  River  for 
the  past  twenty  years  is  about  2,000,000  acre- 
feet.  It  is  considered  feasible  to  utilize  only 
1,700,000  acre-feet. 

No  borings  have  been  made  at  the  dam  site, 
but  bedrock  shows  on  both  side  walls  of  the 
caiion.  From  the  shape  of  the  bedrock  where  it 
passes  out  of  sight  under  the  river  it  is  be- 
lieved that  the  distance  to  bedrock  in  mid- 
stream would  not  be  great.  A  rough  estimate 
shows  that  the  probable  volume  of  the  dam 
will  be  about  1,000,000  cu.  yd.,  including  the 
masonry  which  will  go  into  the  spillway  and 
other  structures. 

The  water  users  of  the  district  organized 
and  appealed  to  Washington  for  aid  in  de- 
veloping the  Kings  River  reservoir  site.  At 
the  request  of  the  federal  government  Louis 
C.  Hill,  of  Los  Angeles,  investigated  the  pro- 
ject and  has  recently  submitted  a  report  in 
which  the  foregoing  information  is  embodied. 

Form  New  Engineer  Company 

Upon  the  discovery  that  twenty-nine  civil 
engineers  were  members  of  F  Company,  4th 
Pennsylvania  Infantry,  at  El  Paso,  Tex.,  orders 
were  issued  incorporating  the  company  into  the 
Pennsylvania  battalion  of  engineers.  The  new 
unit  will  be  known  as  Company  C. 
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Build  Dam  Across  the  Colorado 
River  in  Seven  Days 

As  the  Imperial  valley,  California,  has  been 
facing  a  shortage  of  water  because  of  the 
scour  and  rapid  falling  stage  of  the  Colorado 
River  emergent  measures  have  been  taken  to 
maintain  the  supply.  A  canal  has  been  rushed 
through  for  a  supplementary  supply  direct 
from  Volcano  Lake  and  a  rock  diversion  weir 
across  the  Colorado  River  just  below  the 
intake  was  built  to  raise  the  water  level  at  the 
heading. 

The  new  ditch,  known  as  the  Cerro  Prieto 
Canal,  is  20  miles  long  and  has  a  capacity  of 
1200  sec.-ft.  It  was  built  on  the  west  side  of 
New  River  and  involved  the  moving  of  more 
than  800,000  cu.  yd.  of  earth.  Construction 
was  begun  May  25  and  -on  Aug.  1  the  chief 
enginer  announced  it  would  be  ready  to  re- 
ceive water  in  a  few  days. 

There  was  some  opposition  on  the  Yuma 
project  to  the  construction  of  the  rock  weir 
below  Handlon  heading,  as  well  as  considerable 
delay  in  securing  permission  from  the  War 
Department.  Pile  driving  was  finally  com- 
menced on  July  27,  and  on  Aug.  1  it  was 
stated  that  the  structure  would  be  finished  on 
Aug.  3.  The  main  channel  where  the  pile 
trestle  and  rock  weir  were  thrown  across  the 
river  is  690  ft.  wide  and  about  15  ft.  deep. 

Charles  R.  Rockwood,  chief  engineer  of  the 
Imperial  Irrigation  District,  stated  that  when 
the  weir  was  completed  the  level  at  the  intake 
should  rise  within  48  hours  so  as  to  supply 
the  Imperial  canal  with  all  the  water  needed. 


Engineering  Society  Activities 


The  Engineers  Club  of  Seattle,  at  its  reg- 
ular weekly  meeting  Aug.  3,  was  addressed  by 
Frank  T.  Houlahan  on  brick  making  and  clay 
products. 

The  Seattle  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  held  its 
regular  monthly  meeting  July  31  at  the 
Northold  Inn.  The  relations  of  the  national 
engineering  societies  to  local  sections  were 
discussed. 

The  Tacoma  Branch  of  the  Naval  Consult- 
ing Board  of  the  United  States  was  recently 
organized  by  civil,  mechanical,  chemical  and 
electrical  engineers.  G.  L.  Parker,  district 
engineer  of  the  U.  S.  Geological  Survey,  Ta- 
coma, was  appointed  chairman  of  the  board. 
Capt.  A.  O.  Powell,  president  of  the  Seattle 
Association  of  Members  of  the  American  So- 
ciety of  Civil  Engineers,  outlined  the  work 
accomplished  by  the  Naval  Consulting  Board 
and  mentioned  the  necessity  of  quickly  getting 
the  data  in  the  hands  of  Washington  officials. 

The  Engineers  Society  of  Pennsylvania  will 
hold  an  outing  Aug.  26  at  Pine  Grove  Furnace, 
Pa.  Several  hundred  engineers  are  expected 
to  attend. 


What  Engineers  and 
Contractors  Are  Doing 


Austin  B.  Fletcher,  chief  engineer 
of  the  California  State  Highway  Commission, 
has  been  granted  a  forty-five  day  leave  of  ab- 
sence to  become  a  member  of  the  special  federal 
board  which  will  handle  the  government's 
$85,000,000  good-roads  appropriation.  The  ap- 
pointment was  made  at  the  request  of  the  Sec- 
retary of  Agriculture.  Mr.  Fletcher  has  been 
active  in  good-roads  work  since  his  graduation 
from  Lawrence  Scientific  School,  Harvard  Uni- 
versity, in  1893.  From  that  year  until  1909  he 
served  as  secretary  of  the  Massachusetts  High- 
way Commission,  resigning  to  join  the  high- 
way department  of  California.  To  his  efforts 
is  attributed  the  success  of  the  Massachusetts 


commission  with  which  he  was  so  long  asso- 
ciated. 

F.  C.  Hitchcock  has  resigned  as  vice- 
president  and  general  manager  of  the  Mac- 
Arthur  Brothers  Company  to  join  the  Siems 
Carey  Railway  &  Canal  Company  in  a  similar 
capacity.  He  will  be  engaged  on  extensive 
work  in  China.  Mr.  Hitchcock's  first  engineer- 
ing experience  was  acquired  in  1880,  in  the 
engineering  department  of  the  Toledo,  Delphos 
&  Burlington  Railroad.  The  following  year  he 
went  to  the  Delphos  &  Cleveland  Railroad, 
where  he  was  employed  for  a  year  on  location 
and  construction  until  his  resignation  in  1882 
to  become  assistant  engineer  for  the  Toledo  & 
Indianapolis  Railroad.  By  studying  in  such 
periods  as  were  available  for  that  purpose  Mr. 
Hitchcock  fitted  himself  for  a  position  in  the 
engineering  department  of  the  Toledo  &  Ohio 
Railroad,  with  which  company  he  remained 
from  1883  to  1887.  In  the  latter  year  he  was 
appointed  resident  engineer  in  charge  of  10 
miles  of  construction  for  the  Duluth,  South 
Shore  &  Atlantic  Railroad.  From  1888  Mr. 
Hitchcock  was  for  several  years  employed  by 
different  roads  on  construction  work,  finally 
becoming  assistant  engineer  on  the  Ohio  exten- 
sion of  the  Norfolk  &  Western  Railway  in 
1890.  He  was  later  promoted  to  the  position 
of  resident  enpneer,  in  which  capacity  he  had 
charge  of  the  construction  of  110  miles  of 
roadway,  including  location  and  the  design  of 
heavy  railway  structures.  He  was  for  a  time 
engineer  and  manager  for  George  S.  Wood  & 
Company,  contractors,  and  later  locating  en- 
gineer for  the  Choctaw  Coal  &  Railway  Com- 
pany. He  has  been  with  the  MacArthur 
Brothers  Company  for  more  than  ten  years. 

William  G.  Sloan,  formerly  chief  en- 
gineer for  the  MacArthur  Brothers  Company, 
has  been  made  vice-president  to  succeed  F.  C. 
Hitchcock,  whose  resignation  is  noted  elsewhere 
in  this  issue.  Mr.  Sloan's  promotion  comes 
after  nearly  fourteen  years'  service  with  the 
MacArthur  Brothers  Company.  After  gradu- 
ation from  Cornell  University  in  1899  he  en- 
tered the  employ  of  the  Illinois  Central  Rail- 
road as  assistant  engineer.  The  following 
year  he  was  transferred  to  the  Yazoo  &  Mis- 
sissippi Valley  Railroad  in  charge  of  construc- 
tion of  the  line  from  Grenada  to  Parsons,  Miss. 
He  gave  up  railroad  work  in  1901  to  become 
engineer  in  charge  of  masonry  construction  at 
Manchester,  England,  for  the  British  Westing- 
house  Electric  &  Manufacturing  Company, 
where  he  was  employed  until  his  appointment 
early  in  the  following  year  as  engineer  for 
James  Stewart  &  Company.  He  joined  the 
MacArthur  Brothers  Company  in  December, 
1902,  and  has  been  successively  superintendent. 
Eastern  manager  and  chief  engineer. 

M.  M.  M  A  B  S  H  has  been  promoted  from 
assistant  engineer  for  the  Northern  Railway 
Company  of  Costa  Rica  to  superintendent  main- 
tenance of  way  and  bridges.  Mr.  Marsh  took 
up  railway  engineering  in  1898  as  rodman  for 
the  Cleveland,  Lorain  &  Wheeling  Railway. 
When  that  road  was  absorbed  by  the  Balti- 
more &  Ohio  in  1901  he  was  made  instrument- 
man  in  charge  of  construction  of  the  Medina 
cutoff,  in  which  capacity  he  served  until  his 
resignation  in  1903  to  enter  the  real-estate 
business.  Two  years  later  he  again  entered 
the  field  of  railway  engineering,  with  the  St. 
Louis  South  Western  Railway,  where  he  won 
rapid  promotion,  and  a  year  later  was  placed 
in  charge  of  about  60  miles  of  grade-reduc- 
tion work.  February,  1908,  found  him  chief 
of  party  in  the  Culebra  district  of  the  Isthmian 
Canal,  from  which  position  he  resigned  in 
1913  to  become  assistant  engineer  for  the 
Northern  Railway  Company  of  Costa  Rica, 
C.  A. 

C.  G.  Jennings  has  resigned  as  rodman 
for  the  Morgan  Engineering  Company  to  be- 
come a  junior  engineer  in  the  bridge  depart- 
ment of  the  Illinois  Highway  Commission. 
While  with  the  Morgan  Company  Mr.  Jennings 
was  engaged  on  a  drainage  survey  in  north- 
eastern Kansas. 


E.  D.  Griffith,  who  has  served  as  test- 
ing engineer  for  the  California  State  Depart- 
ment of  Engineering  for  the  past  nine  years, 
was  July  1  appointed  testing  engineer  of  the 
State  Purchasing  Department. 

Thomas  Earle,  who  has  been  associ- 
ated with  the  Pennsylvania  Steel  Company's 
bridge  department  for  more  than  twenty-five 
years,  has  been  made  vice-president  of  the  re- 
cently organized  Bethlehem  Steel  Bridge  Corpo- 
ration. He  was  formerly  vice-president  of  the 
Pennsylvania  Steel  Company  of  Delaware. 

H.  B.  D  I  c  K  was  recently  made  district  valu- 
ation engineer  for  the  Baltimore  &  Ohio  Rail- 
road with  jurisdiction  over  the  Baltimore  & 
Ohio  Southwestern  and  the  Cincinnati,  Hamil- 
ton &  Dayton  Railway. 

C.  F.  Bennett  has  resigned  as  valuation 
engineer  for  the  Chicago  &  Western  Indiana 
Railroad  to  become  cost  engineer  for  the  valu- 
ation department  of  the  Baltimore  &  Ohio 
Railroad.  Mr.  Bennett  has  had  considerable 
railroad  experience  as  office  engineer  for  the 
Lehigh  Valley  Railroad,  assistant  office  engi- 
neer and  special  engineer  for  the  Canadian 
Pacific  and  as  office  engineer  for  the  Missis- 
sippi River  &  Bonne  Terre  Railroad. 

W.  L.  Havens,  a  recent  graduate  in  civil 
engineering  at  Cornell  University,  is  now  em- 
ployed by  the  division  of  sewage  disposal  of  the 
city  of  Cleveland,  Ohio. 

Albert  W.  Johnston,  who  was  re- 
cently promoted  from  general  manager  of  the 
New  York,  Chicago  &  St.  Louis  Railroad  to 
become  assistant  to  the  president,  obtained  his 
early  railroad  experience  in  the  engineering 
departments.  After  graduation  from  Massa- 
chusetts Institute  of  Technology  he  entered 
railway  service  as  clerk  and  draftsman  in  the 
general  superintendent's  office  of  the  Pitts- 
burgh, Cincinnati  &  St.  Louis  Railway.  He 
was  made  assistant  engrineer  in  1878  and 
served  in  that  capacity  until  his  appointment 
to  the  superintendency  of  the  St.  Louis  South- 
western Railway  in  1880.  He  was  appointed 
chief  engineer  for  the  Toledo,  Delphos  &  Bur- 
lington Railroad  early  in  1882  but  resigned  in 
April  of  that  year  to  go  to  the  Leavenworth, 
Topeka  &  Southwestern  Railroad  as  superin- 
tendent. He  went  to  the  New  York,  Chicago  & 
St.  Louis  as  division  engineer  in  1884.  From 
1884  to  1889  he  was  division  engineer  and  fol- 
lowing four  years  superintendent  of  the  East- 
ern division.  He  was  made  general  superin- 
tendent in  1893  and  general  manager  in  1906. 

R.  S.  Welch,  formerly  assistant  engineer 
of  the  Baltimore  &  Ohio  Railroad  in  the  office 
of  the  district  engineer  maintenance  of  way  at 
Cincinnati,  has  been  transferred  to  the  In- 
diana division  as  assistant  division  engineer. 

R.  W.  Gabriel  has  been  promoted 
from  assistant  engineer  of  the  Ohio  division 
of  the  Baltimore  &  Ohio  Railroad  to  assistant 
engineer  in  the  office  of  the  district  engineer 
maintenance  of  way  for  the  Southwest  district, 
with  headquarters  at  Cincinnati. 

W.  P.  Abbott,  formerly  assistant  super- 
visor of  the  Ohio  division  of  the  Baltimore  & 
Ohio  Railroad,  has  been  advanced  to  assistant 
division  engineer  of  the  Ohio  division,  with 
office  at  Chillicothe,  Ohio. 

Edgar  H.  Baker,  who  for  the  last  year 
has  been  employed  by  the  Interstate  Commerce 
Commission,  Southern  District,  division  of  val- 
uation, has  resigned.  He  is  now  in  the  valua- 
tion department  of  the  Baltimore  &  Ohio  South- 
western Railroad,  with  headquarters  at  Cin- 
cinnati. 

A.  H.  Myers  has  resigned  as  engrineer  for 
the  William  Russel  Smith  Company  of  York, 
Pa.,  to  take  a  similar  position  with  the  B.  F. 
Goodrich  Company,  Akron,  Ohio. 

L.  N.  MoELLER  recently  resigned  as  in- 
structor in  the  surveying  department  at  the 
Columbia  University  summer  school  to  enter 
the  technical  department  of  the  Atlas  Port- 
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land  Cement  Company,  Chicago.  He  was  con- 
nected with  the  Atlas  Portland  Cement  Com- 
pany for  nearly  four  years  previous  to  joining 
the  faculty  of  Columbia  University,  from  which 
he  has  just  received  the  degree  of  civil  en- 
gineer. 

John  S.  Randall,  whose  duties  in- 
clude the  supervision  of  the  erection  and  re- 
pair of  coast-guard  buildings,  jetties  and 
wharves,  is  now  located  at  Beaufort,  N.  C, 
where  he  is  superintending  construction  work. 

C.  P.  Griffith,  architectural  engineer 
for  Ray  &  Sons,  building  contractors,  of  Louisi- 
ana, Mo.,  is  superintending  the  erection  of  a 
$45,000  school  at  Roberts,  111.,  for  which  his 
company  was  recently  awarded  the  contract. 

S.  S.  Carroll,  for  five  years  deputy 
state  engineer  of  New  Mexico,  has  been  ap- 
pointed resident  engineer  for  the  Las  Vegas 
grant  board.  He  will  have  charge  of  the  con- 
struction of  the  Sanguijuela  irrigation  sys- 
tem. He  was  gfraduated  from  the  University 
of  Missouri  in  1898.  Mr.  Carroll  was  at  dif- 
ferent periods  employed  by  the  Slupp  Brothers 
Bridge  &  Iron  Company  and  the  Missouri 
Pacific  &  Iron  Mountain  Railroad.  He  served 
later  as  assistant  engineer  and  superintendent 
of  construction  at  Ignacio,  Col.,  and  Shiprock, 
N.  M.,  for  the  U.  S.  Reclamation  Service. 

Mblvin  C.  Hazen  has  been  appointed 
to  his  third  term  as  surveyor  for  the 
District  of  Columbia.  He  has  been  in  the 
employ  of  the  District  since  1889,  when  he 
entered  its  service  as  transitman.  He  rose 
to  the  position  of  assistant  engineer  in  1896, 
and  nine  years  later  became  assistant  sur- 
veyor. His  first  appointment  as  surveyor  was 
in  1908.  The  surveyorship  is  the  oldest  and 
the  only  office  in  the  enpneer  department,  ex- 
cept that  of  steam-boiler  inspector,  to  which 
appointment  is  made  for  a  definite  number  of 
years. 

James  W.  Billingsley,  consulting 
engineer,  of  New  Orleans,  was  recently  en- 
gaged to  plan  and  supervise  the  construction 
of  a  system  of  modern  highways  in  Louisiana. 
The  work  has  been  divided  into  two  districts, 
each  of  which  has  voted  a  $250,000  bond  issue. 
Carl  McHenry  is  chairman  of  the  first  road 
district;  T.  P.  Flournoy  has  charge  of  the 
second, 

W.  N.  Hall,  drainage  engineer  for  the 
U.  S.  Department  of  Agriculture,  has  been 
transferred  from  his  station  in  Texas  to  the 
Washington  office.  His  work  in  the  Southwest 
included  the  investigation  of  the  drainage  of 
irrigated  lands. 

A.  C.  S  H  E  P  a  R  D,  formerly  in  the  U.  S. 
engineer's  office  at  Cincinnati,  has  been  placed 
in  charge  of  the  improvement  of  the  mouth  of 
the  Big  Sandy  River,  with  headquarters  at 
Catlettsburg,  ky. 

G.  C.  Cay  WOOD,  in  the  employ  of  Zit- 
terell  &  Sullivan,  contractors,  of  Webster  City, 
Iowa,  is  now  located  at  Ackley,  Iowa,  where 
he  is  building  a  sewage-disposal  plant  for 
that  municipality. 

Samuel  J.  Hoexter  has  resigned 
from  the  faculty  of  the  University  of  Mich- 
igan and  from  the  secretaryship  of  the  Mich- 
igan Engineers'  Society  to  become  manager  of 
the  Engineers'  Society  of  Pennsylvania.  Mr. 
Hoexter  is  a  graduate  of  Stevens  Institute  of 
Technology,  class  of  1909.  He  has  been  a 
member  of  the  mechanical  engineering  faculty 
of  the  University  of  Michigan  for  the  last 
four  years. 

C.  H.  Howe,  division  engineer  for  the 
Baltimore  &  Ohio  Southwestern  Railroad,  has 
been  transferred  from  Flora,  111.,  to  Chilli- 
cothe,  Ohio. 

George  W.  Spencer,  city  engineer  of 
Huntington  Beach,  Cal.,  has  been  made  city 
manager. 

H.  L.  Wiley,  contract  manager  of  the 
Beers  Building  Company's  Seattle  office,  has 


resigned.     He  has  announced  no  plans  for  the 
future. 

Jay  H.  Keller,  consulting  engineer,  of 
Portland,  Ore.,  has  been  made  superintendent 
of  mechanical  equipment  in  the  new  munic- 
ipal auditorium  now  under  construction.  He 
is  to  serve  as  inspector  while  the  structure  is 
being  erected. 

Walter  H.  Graves,  consulting  engi- 
neer, of  Portland,  Ore.,  has  entered  the  employ 
of  the  Crawford  Point  Oregon  Townsite  Com- 
pany. Mr.  Graves  has  been  engaged  in  engi- 
neering since  his  graduation  from  Illinois 
Wesleyan  University  in  1872. 

Fr  E  D  W.  Osgood,  assistant  engineer 
under  Frank  H.  Stephenson  on  plans  and 
studies  for  the  Cleveland  (Ohio)  filtration 
plant  since  February,  1914,  is  on  temporary 
leave  from  the  city  service.  He  is  at  present 
engaged  on  work  at  Lima,  Ohio,  for  R.  Win- 
throp  Pratt,  of  Cleveland,  and  William  C. 
Clark,  of  Toledo,  consulting  engineers  for 
Lima's  new  waterworks.  A  survey  and  map 
of  the  new  130-acre  reservoir  will  be  made 
and  data  collected  from  which  to  prepare 
plans  for  the  filter  and  the  enlargement  of 
the  pumping  station. 

F.  X.  Bode  has  been  appointed  deputy  city 
engineer  of  Troy,  N.  Y.,  to  succeed  J.  C. 
Watts,  resigned. 

Robert  L.  Burwell  has  resigned 
from  the  Baltimore  (Md.)  Sewerage  Commis- 
sion upon  the  completion  of  that  project.  As 
assistant  engineer  he  had  charge  of  a  large 
amount  of  storm-water  and  sanitary  construc- 
tion, in  addition  to  being  resident  engineer 
during  the  erection  of  the  sewage-pumping 
station.  As  assistant  division  engineer  he  pre- 
pared contract  plans  and  specifications  for 
more  than  $3,000,000  worth  of  work.  He  ex- 
pects to  devote  his  time  in  the  future  to  work 
along  similar  lines.  He  was  with  the  commis- 
sion for  nine  years. 

R.  D.  W  A  u  G  H,  Mayor  of  Winnipeg,  Can- 
ada, has  been  appointed  chairman  of  the  Com- 
mission of  the  Greater  Winnipeg  Water  Dis- 
trict to  succeed  the  late  S.  H.  Reynolds. 

Fred  A.  Robertson  has  resigned  as  a 
member  of  the  eng^ineering  staff  of  the  Canada 
Cement  Company  to  accept  a  position  with 
the  Ontario  Hydroelectric  Power  Commission. 

James  F.  Tabler  has  resigned  as 
transitman  on  forest  surveying  and  timber 
estimating  for  the  Champion  Lumber  Com- 
pany, of  Crestmont,  N.  C.  He  is  now  transit- 
man  on  valuation  work  for  the  Marion  &  Rye 
Valley  Railway.  Mr.  Tabler  was  graduated 
from  the  Carnegie  Institute  of  Technology  in 
1913. 

Louis  E.  Ayres,  after  eight  years  of 
continuous  service  with  Gardner  S.  Williams, 
consulting  engineer,  of  Ann  Arbor,  Mich.,  has 
resigned  to  join  the  Belle  Isle  Bridge  Commis- 
sion of  Detroit.  The  commission  was  recently 
appointed  to  prepare  plans  and  estimates  for 
the  new  bridge  to  Belle  Isle. 

E.  G.  H  0  P  S  0  N,  of  Portland,  Ore.,  consult- 
ing enpneer  for  the  U.  S.  Reclamation  Service, 
has  been  appointed  by  Secretary  Lane  of  the 
Department  of  the  Interior  a  member  of  a 
board  that  will  review  irrigation  possibilities 
of  the  upper  Colorado  watershed  in  the  state 
of  Wyoming.  The  Secretary  of  the  Interior 
appoints  one  member,  the  Governor  of  Wyom- 
ing another  and  the  third  is  selected  by  the 
two  appointees.  Mr.  Hopson  has  been  engaged 
in  engineering  work  since  1886  and  has  been 
connected  with  the  U.  S.  Reclamation  Service 
since  1906.  He  was  for  five  years  engaged  on 
the  building  of  the  Hopkinton,  Whitehall  and 
Sudbury  reservoirs  for  the  city  of  Boston,  fol- 
lowing which  he  was  employed  on  the  Wachu- 
sett  reservoir  and  aqueduct  construction.  Dur- 
ing 1901-02  he  was  a  member  of  the  firm  of 
Hopson  Brothers,  Halifax,  Nova  Scotia.  He 
spent  the  following  year  as  engineer  in  the 
department  of  aqueducts  and  reservoirs  of 
New  York  and  then  became  chief  engineer  for 


the  National  Board  of  Fire  Underwriters.  His 
appointment  to  the  U.  S.  Reclamation  Service 
followed. 

Ralph  G.  Kirk  has  resig:ned  as  super- 
intendent of  construction  at  the  Steelton  plant 
of  the  Bethlehem  Steel  Company.  He  has  an- 
nounced no  plans  for  the  future. 

J.  M.  Johnson,  consulting  engineer,  of 
Louisville,  has  been  engaged  to  examine  and 
approves  plans  for  a  new  $750,000  pump  house 
for  the  Louisville  Water  Company. 

Lieut. -Col.  William  V.  Judson, 
Corps  of  Engineers,  U.  S.  A.,  has  been  trans- 
ferred from  Chicago  to  Baltimore  to  succeed 
Col.  C.  A.  F.  Flagler,  who  was  temporarily  in 
charge  of  that  district.  Since  his  graduation 
from  West  Point  in  1888  Lieutenant-Colonel 
Judson  was  in  charge  of  harbor  improvement 
at  Toledo,  improvement  of  the  Mississippi 
River  between  Clarksville,  Mo.,  and  the  mouth 
of  the  Missouri  River  and  jetty  construction 
at  Galveston,  Tex.  Since  1914  he  has  been 
in  charge  of  river  and  harbor  improvements  at 
Chicago. 


Obituary  Notes 


A.  B.  S  T  I  c  K  N  E  Y,  founder  of  the  Chi- 
cago Great  Western  Railroad,  died  Aug.  9  at 
his  home  in  St.  Paul.  He  entered  railway 
service  in  1871  and  was  for  several  years  an 
executive  of  the  St.  Paul,  Stillwater  &  Taylor 
Falls  Railway.  Following  his  connection  with 
the  St.  Paul,  Minneapolis  &  Manitoba  Railway 
as  superintendent  of  construction  he  was  gen- 
eral superintendent  for  the  Canadian  Pacific 
and  later  joined  the  Minneapolis  &  St.  Louis  in 
an  executive  capacity.  He  built  the  Minnesota 
Central  Railway  and  then  devoted  his  time  to 
the  Minnesota  &  Northwestern  Railway,  of 
which  he  was  president.  In  1892  he  became 
chairman  of  the  board  of  directors  of  the  Chi- 
cago Great  Western  Railway  and  later  was 
elected  to  its  presidency. 

Peter  S.  Gibson,  head  of  the  firm  of 
Peter  S.  Gibson  &  Sons,  engineers  and  land 
surveyors,  of  Toronto,  died  Aug.  8  in  that  city. 
He  was  for  thirty-five  years  engineer  for  York 
Township  and  a  member  of  the  board  of  ex- 
aminers of  the  Ontario  Land  Survey.  He  was 
a  graduate  of  the  University  of  Michigan. 

Thomas  Appleton,  founder  and  first 
president  of  the  Society  of  Constructors  of 
Federal  Buildings,  died  Aug.  3,  at  Gardiner, 
Me. 

Charles  A.  Stoess,  one  of  the  oldest 
civil  engineers  in  British  Columbia,  died  re- 
cently at  his  home  in  Vancouver.  He  came 
from  England  to  Canada  twenty-seven  years 
ago.  After  serving  in  the  civil  engineering 
department  of  the  Canadian  Pacific  Railway 
for  many  years  and  helping  build  the  line 
through  the  Rocky  Mountains  he  was  em- 
ployed on  the  Kelowna  irrigation  project. 

Arthur  Hider,  principal  assistant  en- 
gineer for  the  Mississippi  River  Commission, 
third  district,  died  at  Greenville,  Miss.,  July  28. 
Mr.  Hider  has  been  connected  with  Missis- 
sippi River  improvement  work  since  1879.  For 
the  past  twenty-five  years  he  was  assistant  in 
charge  of  all  the  bank-revetment  work  in  the 
third  Mississippi  River  district  and  was  also 
in  charge  of  the  design  and  construction  of 
towboats,  tugs,  hydraulic  graders  and  all  the 
various  items  required  for  river  improvement. 
In  addition  to  his  work  with  the  Mississippi 
River  Commission  Mr.  Hider  practised  consult- 
ing engineering.  Some  of  the  works  on  which 
he  so  engaged  include  waterworks  systems  at 
Greenville  and  Hollandale,  Miss.,  and  Lake 
Providence,  La.  He  was  also  a  member  of  a 
committee  to  determine  value  of  the  Memphis 
(Tenn.)  waterworks  system  when  it  was  taken 
over  by  the  city.  Before  joining  the  Missis- 
sippi River  Commission  Mr.  Hider  was  in  the 
city  engineer's  department  at  Louisville. 
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The  Health  Element  in  Preparedness 

ANOTHER  indication  of  the  co-operation 
which  the  War  Department  may  expect 
from  the  country's  technically  trained  men 
is  afforded  by  the  recently  published  an- 
nouncement of  the  annual  meeting  cf  the 
American  Public  H5alth  Association  at  Cin- 
cinnati, Oct.  24  to  27.  As  Dr.  John  F.  An- 
derson points  out  in  his  presidential  state- 
ment, national  preparedness,  to  the  great 
majority,  means  preparedness  as  to  muni- 
tions, army  supplies,  ships  and  all  the 
numerous  things  that  the  Army  and  Navy 
use.  To  a  lesser  number  of  people,  prepar- 
edness means  also  the  health  and  physical 
condition  of  the  men  at  the  front.  "It  is 
largely  with  us,  as  guardians  of  the  health 
of  the  nation,"  Dr.  Anderson  says,  "to  see 
that  this  vital  element  is  as  it  ought  to  be." 
It  is  the  intention  at  the  Cincinnati  con- 
vention to  devote  a  large  part  of  the  time 
to  a  consideration  of  measures  affecting  the 
vital  and  hunjan  element  of  national  de- 
fense. The  co-operation  of  such  a  body  as 
the  American  Public  Health  Association,  in 
the  event  of  any  crisis,  would  be  of  incal- 
culable benefit. 

Fine  Words 

IN  an  advertising  circular  being  sent  out 
by  the  American  Society  of  Municipal 
Improvements  are  found  these  words :  "The 
ideal  of  this  organization — ^the  public  be 
served  first — is  sincere  and  powerful. 
.  .  .  There  has  never  been  in  this  society 
a  disposition  to  follow  men  rather  than 
principles,  and  right  there  lies  its  strength. 
.  .  .  The  ideal  of  this  organization  that 
the  public  service  be  improved  is  the  highest 
ideal  that  could  possibly  dominate  in  an  as- 
sociation of  public  officials.  It  has  the  force 
of  righteousness  behind  it."  These  are  in- 
deed fine  words.  If  the  society  will  back 
them  up  by  reforming  its  present  loose  sys- 
tem of  committee  work,  by  strengthening 
its  backbone  so  that  it  will  not  go  counter 
to  its  own  rules,  and  by  setting  itself 
against  the  adoption  of  patented  pavement 
types  as  its  standard,  the  engineering  pro- 
fession will  have  more  faith  in  it.  Its  spec- 
ifications will  have  a  higher  standing.  It 
will  become  a  power  in  the  profession,  in- 
stead of  an  object  of  suspicion.  At  its  next 
convention  it  will  have  an  opportunity  to 
back  its  fine  words  by  equally  fine  deeds. 

Suspension  Bridge  Analysis 

SUPPLEMENTING  the  articles  by  the 
same  author  developing  graphical  solu- 
tions for  arches  with  fixed  ends  and  for 
reinforced-concrete  conduits  (Engineering 
Record,  Sept.  11,  1915,  page  324,  and  Oct. 
16,  1915,  page  486),  C.  S.  Whitney,  on  page 
234  of  this  issue,  presents  a  graphic  analysis 
for  stiffened  suspension  bridges  with  para- 


bolic cables.  This  analysis  is  based  upon 
the  theory  of  displacements  and  should  sim- 
plify the  work  of  complete  investigation  and 
design  of  such  bridges.  The  usual  assump- 
tions are  made;  that  is,  hanger  stresses  are 
considered  to  be  equal  under  varying  load- 
ings and  the  deflection  of  the  cables  from 
the  parabolic  form  and  the  deformation  of 
the  hangers  and  of  the  towers  are  neglected. 
Except  for  very  long  spans  and  light  stiff- 
ening trusses  these  assumptions  are  suffi- 
ciently accurate  for  all  practical  purposes. 
It  will  be  found  that  Mr.  Whitney's  analysis 
is  simpler  in  application  than  the  analysis 
usually  presented  in  text  books  on  the  sub- 
ject, where  the  principle  of  least  work  is 
applied  to  the  problem.  Influence  lines  by 
which  the  horizontal  component  of  the  cable 
tension  and  the  stresses  in  the  stiffening 
trusses  can  be  obtained  are  readily  drawn 
for  either  concentrated  or  uniform  loading, 
and  the  effect  of  change  in  temperature  is 
easily  computed.  This  simplified  analysis 
should  tend  to  increase  the  use  of  the  stiff- 
ened suspension  bridge,  especially  for  high- 
way spans  of  the  lengths  for  which  this 
type  is  most  economical. 

Work  Ahead  for  A.  R.  E.  A. 

A  PERUSAL  of  the  Bulletin  of  the  Amer- 
ican Railway  Engineering  Association 
announcing  the  work  assigned  to  the  various 
committees  is  sufficient  to  dispel  any  wonder 
that  may  have  existed  as  to  its  late  appear- 
ance. The  committee  on  outline  of  work 
seems  to  have  outdone  itself.  Instead  of 
three,  four  and  five  subjects,  one  finds  seven, 
ten  and  twelve  lines  of  investigation  as- 
signed to  most  of  the  committees.  Many  of 
these,  to  be  sure,  are  continued  from  last 
year,  as  "progress  only"  was  reported  in 
so  many  instances  at  the  last  convention. 
Fully  half,  however,  are  new  assignments, 
and  interesting  ones.  Apparently  all  of  the 
good  suggestions  made  at  the  last  conven- 
tion, either  by  the  committees  or  by  indi- 
viduals, were  absorbed  by  the  committee 
on  outline  of  work,  and  in  addition  numer- 
ous other  timely  subjects  are  brought  up. 
If  the  standing  and  special  committees  do 
justice  to  all  of  these  subjects  they  will 
have  a  busy  year,  and  next  year's  conven- 
tion should  be  most  instructive.  One  sub- 
ject for  investigation  that  the  Engineering 
Record  heartily  welcomes  is  that  of  grade 
crossings — their  protection  and  their  elimi- 
nation, and  the  distribution  of  their  cost 
between  carrier  and  public — assigned  to  the 
committee  on  signs,  fences  and  crossings. 
One  might  question  the  close  connection  be- 
tween the  general  grade-crossing  problem 
and  "signs,  fences  and  crossings,"  and  wish 
a  special  committee  had  been  created  to 
thrash  out  the  whole  matter.  The  com- 
mittee to  which  the  subject  has  been  given 
has,  however,  done  some  excellent  work  in 


the  past,  and  will  undoubtedly  produce  much 
food  for  discussion  at  future  conventions. 
The  Engineering  Record,  believing  that 
with  the  growing  feeling  against  grade 
crossings  this  is  a  matter  that  cannot  be 
allowed  to  drag  along  over  years,  hopes  the 
committee  will  present  definite  findings  next 
March. 

To  Stop  Reservoir  Seepage 

MANY  remedies  have  been  suggested  for 
sealing  the  Cedar  River  reservoir  of 
Seattle's  municipal  water  and  power  proj- 
ect, which  was  completed  late  in  the  year 
1914.  The  new  masonry  dam  apparently 
was  watertight,  but  great  quantities  of 
water  flowed  away  through  porous  material 
in  the  north  bank  of  the  basin  and  emerged 
as  springs  in  the  valley  about  a  mile  below 
the  structure.  Among  the  first  repairs  to 
be  suggested  was  a  cutoff  wall,  which  would 
have  involved  a  very  large  expenditure.  The 
lining  of  the  area  with  concrete  was  another 
alternative.  Recent  developments  indicate, 
however,  that  neither  of  these  methods  will 
be  adopted.  The  present  tendency,  as  in- 
dicated in  a  report  submitted  early  this 
month  by  A.  H.  Dimock,  city  engineer, 
seems  to  favor  a  repair  scheme  involving 
the  silting  of  the  porous  bottom  with  fine 
clay  and,  possibly,  the  laying  of  an  impervi- 
ous asphaltic  lining  over  a  portion,  or  all, 
of  the  area  to  be  submerged.  In  addition 
to  his  own  recommendation,  Mr.  Dimock 
includes  in  his  report  summaries  of  reports 
by  Frederic  P.  Stearns,  William  Mulholland 
and  R.  H.  Thomson,  consulting  engineers. 
A  resume  of  the  findings  of  these  experts 
appears  on  page  228.  It  is  interesting  to 
note  that  Mr.  Thomson  believes  that  sealing 
by  silting  will  be  sufficient  and  that  an  arti- 
ficial lining  will  be  necessary.  Mr.  Stearns, 
on  the  other  hand,  thinks  it  will  be  neces- 
sary to  line  the  entire  basin,  while  Mr.  Mul- 
holland occupies  an  intermediate  position, 
holding  that  it  will  be  necessary  to  line 
the  slopes  only  and  silt  the  bottom  of  the 
reservoir.  Experiments  by  Mr.  Dimock, 
the  report  states,  have  indicated  the  feasi- 
bility of  the  asphaltic  lining,  which  is  the 
novel  feature  of  the  scheme  proposed.  If 
the  plan  proves  successful  it  may  develop  in- 
teresting adaptations  on  other  work. 

Aesthetic  Bridge  Design 

WHILE  local  conditions  and  available 
funds  undoubtedly  modify  the  appli- 
cation of  the  general  principles  upon  which 
the  bridge  designer  should  select  the  type 
of  structure  for  a  given  crossing,  there  are 
cases  in  which  the  violation  of  aesthetic  re- 
quirements in  large  cities  seems  inexcusable. 
An  example  in  point  is  the  Ninetieth  Street 
bridge  in  Cleveland,  described  on  page  190 
of  last  week's  issue.  Conceding  the  diffi- 
culties of  this  problem  of  diverting  Holton 
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Avenue  and  providing  sufficient  clearances 
not  only  for  this  avenue  and  the  Pennsyl- 
vania Railroad  tracks,  as  at  present  located, 
but  to  allow  future  change  in  grades  in 
each  case  to  eliminate  the  grade  crossing, 
it  still  appears  to  this  journal  that  the  de- 
sign would  have  been  vastly  improved  by 
using  concrete  to  mask  the  steel  of  the 
girders  (see  Engineering  Record  of  Oct.  11, 
1913,  page  401,  and  Nov.  13,  1915,  page 
598)  and  by  adopting  a  through  arch  of 
the  same  tjTpe  as  that  at  Forty-second  Street 
in  Philadelphia  (see  Engineering  Record  of 
May  22,  1909,  page  648)  for  the  main  east 
span  over  the  Pennsylvania  Railroad  tracks. 
The  value  of  concrete  as  an  ornamental  and 
preservative  covering  for  steel,  making  un- 
necessary the  maintenance  cost  of  painting, 
has  been  successfully  demonstrated.  In  the 
interest  of  harmony  of  outline  and  appear- 
ance where  concrete  arch  spans  exist  beside 
the  steel  girder  spans,  a  relatively  small 
added  cost  for  concrete  incasement  of  the 
steel  would  be  amply  warranted.  A  city 
of  the  size  and  civic  pride  of  Cleveland 
should  insist  upon  proper  consideration  of 
aesthetic  principles  in  all  of  its  important 
structures.  The  Detroit-Superior  and  the 
Brooklyn-Brighton  viaducts  in  the  same  city 
both  serve  as  excellent  examples  of  the  type 
of  architectural  finish  in  such  structures 
which  cannot  fail  to  impress  observers,  and 
act  as  an  intangible  asset  to  the  city  itself. 


Fallacy  of  Average  Bid  in 
Awarding  Contracts 

A  PAVING  manufacturer  whose  product 
has  been  injured  by  being  used  in 
cheap  work,  done  by  men  who  bid  low  be- 
cause of  inexperience,  makes  on  page  240 
of  this  issue  an  interesting  suggestion  for 
the  overthrow  of  the  low-bid  fetish  so  com- 
monly worshipped  in  American  municipali- 
ties. Briefly,  the  method  advocated  is  that 
of  averaging  all  the  bids  and  awarding  the 
contract  to  the  bid  nearest  the  average.  It 
is  argued  that  this  practice  would,  at  least, 
absolve  public  officials  from  suspicion  of 
favoritism,  because  the  method  is  a  lottery, 
pure  and  simple.  Obviously,  no  man,  bidder 
or  official,  could  predict  the  amount  of  the 
average  bid,  unless,  of  course,  dummy  bids, 
excessively  high,  were  put  in  to  raise  the 
average.  Therefore,  without  the  possibility 
of  being  charged  with  maladministration, 
public  officers  could  award  contracts  at 
prices  which  would  make  fair  work  pos- 
sible and  leave  the  administration  engineers 
free  to  demand  it.  But  would  this  method 
make  it  any  more  certain  that  cities  would 
get  fair  work?  We  think  not.  Contractors 
progress.  They  are  alert  to  increase  their 
efficiency,  introduce  new  methods  and  do 
just  as  careful  work  for  less  money  than 
their  competitors.  The  proposed  system 
would  remove  the  premium  on  this  progress- 
iveness.  The  average  contractor  would  be 
as  successful  in  getting  work  as  the  up-to- 
date  man.  The  average  man  would  in  many 
cases  secure  work  at  prices  which  would 
yield  the  enterprising  contractor  big  profits, 
but  which,  because  of  his  slack  methods, 
would  yield  this  average  contractor  nothing. 
There  would  be  the  same  old  temptation  to 


"skin"  work.  The  net  result  would  be  a 
defeat  of  the  main  object  of  engineering 
through  increased  cost  of  public  work. 

It  might  be  argued  that  enterprise  among 
contractors  would  still  be  fostered  by  the 
tempting  profits  awaiting  the  efficient.  Not 
so.  The  reward  of  efficiency  in  the  con- 
tracting field  lies  not  in  large  profits  on 
single  operations  but  in  a  multitude  of  con- 
tracts. The  able  men,  the  strong  organiza- 
tions, must  be  paid  if  they  are  to  be  held. 
If  they  are  to  be  paid  they  must  be  kept 
busy.  Also,  if  they  are  to  remain  efficient, 
they  must  be  kept  busy.  Unused  tools  rust. 
The  enterprising  firm's  greatest  asset  is  its 
ability  to  get  the  business  because  it  can 
handle  the  business  at  the  least  expense. 
To  average  all  bids  is  to  wipe  out  this  chief 
advantage  of  enterprise. 

Thinking  men  will  not  agree  with  Mr. 
Carter  that  his  remedy  will  prove  effective. 
It  will  be  hard — some  deem  it  next  to  im- 
possible— to  teach  the  public  that  officials 
who  shun  irresponsible,  inefficient  contract- 
ors in  awarding  bids  are  not  always  crooked, 
but  it  must  be  done  without  resort  to  a 
system  of  averaging  bids. 


Invading  the  Domain  of  the 
Lawmaker 

A  WELL-KNOWN  ATTORNEY  discuss- 
ing matters  of  broad  public  interest 
recently  took  the  position  that  "the  work 
of  the  enginfeer  should  be  confined  particu- 
larly to  the  rollection  of  facts.  .  .  .  They 
should  not  attempt  to  invade  the  realm  of 
the  lawmaker  or  lawyer  in  the  preparation 
of  any  form  of  suggested  laws."  At  first 
thought  the  modest  engineer,  considering 
his  lack  of  experience,  expresses  acquies- 
cence, and  says,  "Of  course,  we  should  not 
go  outside  our  technical  lines."  Later  as 
he  begins  to  think  more  deeply  on  the  sub- 
ject and  to  inquire  into  the  fundamentals 
of  lawmaking,  it  dawns  on  him  that  so  far 
as  he  is  concerned  there  can  be  no  such 
thing  as  invasion  of  the  realm  of  the  law- 
maker, simply  because  there  is  no  such  ex- 
clusive realm  and  no  restricted  body  of  citi- 
zens to  whom  pertains  the  privilege  and 
duty  of  making  laws.  The  efficiency  of  a 
democratic  form  of  government  rests  upon 
the  devotion  of  each  and  every  citizen, 
especially  those  highly  educated,  to  the  duty 
of  lawmaking,  as  far  as  practicable. 

It  is  true  that  our  legislatures  and  Con- 
gress are  composed  of  70  per  cent  and  up- 
ward of  lawyers  and  there  is  a  prevailing 
conception  that  elective  offices  should  be 
filled  by  men  educated  in  the  law.  This 
idea  is  widely  diffused  and  lawyers  neglect 
no  opportunity  of  showing  to  the  world  that 
the  education  of  a  lawyer  develops  qualities 
best  suited  for  public  service  in  lawmaking 
and  in  executive  duties.  Among  other.s  the 
engineers  have  acquiesced  in  this  and  have 
not  presented  claims  which  should  be  as 
valid,  if  not  even  stronger,  for  an  engi- 
neering training  is  of  equal  or  even  greater 
importance  in  clearly  seeing  the  needs  of 
the  public  and  in  stating  these  in  plain 
terms  in  the  statutes.  As  the  matter  now 
stands,  the  laws  made  by  bodies  of  citizens 
composed  for  the  greater  part  of  lawyers 


are  not  particularly  well  adapted  to  modern 
conditions,  nor  are  they  consistent.  Neither 
are  they  wholly  intelligible  to  the  courts 
which  must  be  called  upon  to  interpret 
them.  Undoubtedly  the  laws  would  be  far 
better  adapted  to  the  actual  conditions  and 
far  more  intelligible  if  the  engineers  had 
a  larger  hand  in  the  matter.  It  is  to  be 
noted  that  while  lawyers  predominate  in 
lawmaking  bodies,  and  while  there  are  also 
bankers,  merchants,  doctors  and  nearly 
every  other  profession  and  trade,  the  most 
conspicuous  absence  is  that  of  the  engineer. 
There  is  something  wrong  with  a  profes- 
sion which  is  practically  unrepresented  in 
this  important  group  of  citizens. 

It  is  evident  that  an  erroneous  impres- 
sion has  prevailed  with  reference  to  "in- 
vading the  realm  of  the  lawmaker."  The 
engineer  cannot  "invade"  the  realm  simply 
because  that  is  his  proper  place,  but  one 
which  he  has  not  occupied  to  the  degree 
which  is  best  for  himself  and  for  the  public. 


The  Man  from  Home 

FROM  one  of  its  readers  the  Engineer- 
ing Record  has  received  a  letter  ob- 
jecting to  the  employment  of  nonresident 
consulting  engineers  to  report  on  problems 
which  could  be  solved  satisfactorily  by  local 
members  of  the  profession  at  less  cost.  In 
the  opinion  of  this  correspondent  the  prac- 
tice is  especially  true  of  large  corporations 
and  the  more  important  municipalities.  "I 
have  in  mind,"  he  says,  "the  president  of 
a  city  Business  Men's  League  who  always 
has  to  have  an  'expert'  engineer  from  a  dis- 
tant state  to  look  after  any  engineering 
projects  his  company  may  be  interested  in 
starting.  The  'expert'  usually  sizes  him  up 
and  charges  the  limit.  Nine  times  out  of 
ten  there  are  local  engineers  who  are  just 
as  capable  and  reliable  and  have  had  just 
as  much  practical  experience  as  the  'expert.' 
I  think  the  local  engineer,  everything  else 
being  equal,  should  be  patronized." 

The  point  raised  in  this  communication 
is  one  which  depends  so  greatly  upon  local 
conditions  that  it  is  not  possible  to  dispose 
of  it  in  any  general  terms.  The  report  of 
a  consulting  engineer  does  not  always  serve 
merely  as  a  solution  to  some  technical  prob- 
lem. It  has  many  other  uses.  Take  the 
case  of  some  sound  project  which  needs  for 
its  development  the  support  of  financial  in- 
terests. A  favorable  report  from  an  en- 
gineer of  national  reputation  will  enlist  this 
support  far  more  readily  than  the  findings 
of  a  more  obscure  local  man,  although  in 
the  intrinsic  value  of  the  two  reports  there 
may  be  nothing  to  choose.  In  another  case, 
the  failure  of  some  engineering  structure, 
it  is  common  practice  to  call  in  experts  from 
outside  even  though  there  be  engineers  in 
the  immediate  locality  well  qualified  to  re- 
port on  the  accident  and  the  possibility  of 
its  repetition.  Other  factors  than  mere 
engineering  enter  into  such  situations.  It 
may,  for  instance,  be  necessary  to  allay 
public  anxiety,  and  reports  by  outside  ex- 
perts often  prove  effective  remedies.  It  is 
all  as  much  a  matter  of  psychology  as  of 
pure  engineering,  and  gets  back  to  the  old 
adage  about  a  prophet  being  without  honor 
in  his  own  country.    Many  times,  of  course, 
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the  local  engineer,  because  of  his  intimate 
familiarity  with  conditions,  may  be  far 
better  qualified  to  express  an  opinion  than 
the  outsider.  On  the  other  hand,  it  is  some- 
times best  to  receive  an  opinion  based  upon 
an  entirely  fresh  and  unbiased  point  of 
view.  Too  close  proximity  may  distort  the 
vision  of  the  local  engineer,  while  the  man 
from  afar  may  be  able  to  see  the  situation 
in  its  true  perspective. 

This  journal  is  reliably  informed  that  in 
a  certain  section  of  the  country  local  en- 
gineers have  followed  one  another  almost 
blindly  in  the  design  of  concrete  reservoirs 
which  are  faulty  in  an  important  detail  of 
their  foundations.  _  Most  of  these  basins 
leak  badly.  Under  such  conditions  the  em- 
ployment of  an  outside  engineer  on  some 
new  waterworks  project  would  surely  have 
a  most  beneficial  effect. 

From  what  has  been  said  it  must  not  be 
inferred  that  this  journal  advocates  the 
universal  employment  of  the  out-of-town 
consulting  engineer.  The  local  man  is  often 
as  well,  if  not  better,  qualified  to  express  an 
opinion.  Each  case  must  be  decided  accord- 
ing to  the  local  conditions  which  govern  it. 
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That  Mantle  of  Charity 

A  REFRESHING  departure  from  the  ex 
post  facto  policy  that  seems  to  prevail 
among  most  of  those  who  attempt  to  regu- 
late railroads  is  found  in  an  opinion  written 
recently  by  Walter  A.  Shaw  of  the  State 
Public  Utilities  Commission  of  Illinois. 
Mr.  Shaw  does  not  believe  that  it  is  the  in- 
tent of  the  law  to  correct  all  the  evils  that 
grew  under  past  unregulated  conditions. 
The  case  in  question  was  one  of  additional 
capital,  and  Mr.  Shaw  thought  that  if  the 
desired  new  securities  were  represented  by 
new  property  that  was  sufficient.  The 
principle  applies,  however,  to  other  matters 
relative  to  valuation  and  ratemaking. 

It  is  unfair,  for  instance,  to  deduct  de- 
preciation in  evaluating  a  railroad  on  the 
ground  that  the  depreciation  funds  of  the 
past  have  been  dissipated  by  excessive  divi- 
dends. Even  to  this  day  there  is  no  very 
definite  provision  made  that  the  railroad 
may  earn  a  depreciation  reserve.  Only 
within  the  last  few  years  has  the  desir- 
ability of  such  a  reserve  been  agitated,  and 
in  that  time  the  uselessness  of  an  actual 
fund  of  any  considerable  size  for  a  large 
railroad  has  been  demonstrated  by  valua- 
tion experts.  On  the  other  hand  there  is 
no  blinking  the  fact  that  when  many  of  the 
railroads  were  built  both  public  opinion 
and  the  law  as  then  interpreted  put  them  in 
pretty  much  the  position  of  the  private  en- 
terprise, entitled  to  all  the  profits  they  could 
get  honestly.  Why  then  should  they  be  per- 
manently penalized  for  distributing  large 
profits  that  included  what  a  later  genera- 
tion says  should  be  set  aside  as  a  deprecia- 
tion fund?  Even  if  the  railroad  securities 
had  remained  in  the  hands  of  those  who  had 
reaped  the  large  profits,  the  public  ethics  of 
taking  back  what  had  once  been  given  under 
conditions  that  were  considered  right  would 
be  questionable.  But  many  of  these  secu- 
rities are  constantly  changing  hands. 
Their  market  prices  are  based  largely,  at 
least,  on  present  earnings  and  future  pros- 


pects, and  the  public,  by  keeping  its  hands 
off  for  so  long,  has  in  a  way  given  its  stamp 
of  approval  to  the  conditions. 

It  was  right  to  put  the  public  utility  on 
a  different  basis  and  regulate  its  earnings, 
but  it  is  not  right  to  extend  regulatory 
measures  backward,  and  thereby  alter  the 
conditions  under  which  the  securities  have 
changed  hands.  This  is  no  more  fair  than 
it  would  be  if,  as  may  .some  day  come  to 
pass,  we  were  to  regulate  the  price  of  shoes, 
and  should  then  oblige  the  dealer  to  sell  us 
three-dollar  shoes  for  one  dollar  on  the 
ground  that  he  had  been  getting  five  dollars 
all  these  years. 

Of  course  the  foregoing  is  not  to  be  in- 
terpreted as  an  indorsement  of  illegal  and 
crooked  practices  of  the  past.  Presumably 
Mr.  Shaw  would,  as  this  journal  would, 
punish  such  misdeeds  as  fully  as  possible, 
but  it  should  be  remembered  that  much  that 
is  now  illegal  was  once  legal.  The  burden 
of  the  proof  is  on  the  public  to  show  unlaw- 
ful acts,  and  not  assume  that  all  utilities 
have  been  guilty  of  them  because  some 
have. 


Laws  of  Chance  Adapted  to 
Engineering  Studies 

THE  value  of  a  numerical  record  of  any 
sort  depends  upon  the  fullness  and  accu- 
racy of  its  interpretation.  Records  such  as 
are  commonly  met  with  in  studies  along 
sanitary  lines,  when  examined  as  they  are 
taken  in  chronological  order,  often  fail  to 
give  the  clear  impression  desired  regarding 
any  particular  point  in  question,  as  the 
mind  fails  to  grasp  all  the  elements  of  the 
record  in  that  form.  Perhaps  the  com- 
monest aid  to  the  interpretation  of  such  a 
record  is  the  average,  to  which  is  some- 
times added  the  maximum  and  minimum. 
Another  step  in  the  direction  of  clear  in- 
terpretation is  in  the  graphical  representa- 
tion of  the  record.  To  those  who  are  used 
to  diagrammatic  presentations,  a  chrono- 
logical diagram  of  the  record  gives  a  clearer 
grasp  of  its  meaning  than  does  a  tabular 
statement,  but  those  who  have  to  make  fre- 
quent interpretation  of  such  records  realize 
the  shortcomings  of  this  method.  A  chrono- 
logical draft  sometimes  gives  a  confusing 
mental  picture,  whereas  clearness  is  the 
thing  most  desired. 

The  interpretation  and  comparison  of  all 
records  of  this  kind  is  facilitated  by  the 
simple  rearrangement  of  the  terms  of  the 
record  in  the  order  of  magnitude.  This 
treatment  at  once  converts  the  diagram  into 
a  smooth  line  of  some  characteristic  shape, 
and  a  curve  constructed  in  this  way  gives 
distinctly  more  information  about  the  rec- 
ord for  many  purposes  than  does  the  chrono- 
logical arrangement. 

In  studies  that  have  recently  been  made, 
involving  a  large  volume  of  records  of  this 
general  character,  Allen  Hazen  has  recog- 
nized the  fact  that  the  variations  of  man.v 
such  records  follow  substantially  the  laws 
of  probabilities.  This  may  be  interpreted 
to  mean  not  that  events  happen  without 
cause,  but  that  there  are  so  many  causes 
of  the  events  that  we  cannot  consider  each 
alone,  and  these  causes  operate  in  such  a 
way  that  the  combined  result  conforms,  in 


many  cases  very  closely  and  in  other  cases 
approximately,  to  the  laws  of  chance. 

Observing  this  peculiarity  about  various 
records,  Mr.  Hazen  conceived  the  idea  of 
preparing  a  plotting  paper  on  which  the 
curve  of  probability  would  plot  as  a  straight 
line.  Then  any  series  of  observations  which 
varied  in  accordance  with  this  probability 
would  also  plot  as  a  straight  line.  This 
plotting  paper  was  prepared  and  used. 

Along  similar  lines  of  study  Prof.  George 
C.  Whipple,  of  Harvard  University,  in  re- 
cent issues  of  the  Journal  of  the  Franklin 
Institute  (July  and  August,  1916),  de- 
scribes at  some  length  the  application  of 
this  method  to  various  problems  that  arise 
in  connection  with  sanitation.  He  shows 
that  a  record  of  variations  in  death  rates 
plots  as  a  straight  line  and  facilitates  the 
easy  and  accurate  comparison  with  other 
similar  records.  He  points  to  the  studies 
that  have  been  made  along  this  line  with 
stream  flows  and  annual  rainfalls  and  shows 
that  they  plot  as  straight  or  nearly  straight 
lines.  He  shows  that  the  variations  in  the 
percentage  of  different  constituents  in  milk 
analyses  and  in  water  analyses  plot  as 
straight  lines  and  enable  the  frequency  of 
a  variation  of  given  magnitude  to  be  clearly 
understood.  He  shows  that  the  numbers 
of  bacteria  in  water,  thus  arranged  and 
plotted,  form  a  line  that  is  direct  and  char- 
acteristic in  shape,  although  not  always 
quite  straight,  and  points  out  the  facility 
of  its  interpretation.  And  so  for  many 
other  records. 

The  use  of  this  method  has  many  advan- 
tages. It  indicates  at  a  glance  the  aver- 
age, and  also  the  median  observation,  which 
is  coming  to  be  recognized  as  having  an 
important  value.  It  shows  clearly  the  de- 
gree of  uniformity  of  the  terms  of  the 
record  and  especially  shows  the  magnitude 
of  the  variations  from  the  mean  at  any  and 
all  points  of  the  scale.  A  little  reflection 
will  indicate  that  this  latter  property  is  a 
most  valuable  one  in  any  record.  It  is  a 
means  of  predicting  with  reasonable  assur- 
ance the  magnitude  and  frequency  of  vari- 
ations larger  or  smaller  than  have  hereto- 
fore occurred. 

The  substance  of  Professor  Whipple's 
whole  paper  goes  to  emphasize  the  impor- 
tance of  the  use  of  the  principles  of  proba- 
bility to  engineers,  chemists,  health  offi- 
cers and  biologists.  As  he  states  in  con- 
clusion: "Oftentimes  direct  results  may  be 
obtained  by  using  the  laws  of  chance,  but 
perhaps  the  greatest  benefit  to  be  derived 
from  the  study  of  probability  is  the  state 
of  mind  which  it  is  likely  to  produce.  A 
realization  of  the  fact  that  oftentimes  many 
different  causes  are  involved  in  the  produc- 
tions of  an  event  will  prevent  one  from 
being  too  sanguine  in  drawing  conclusions 
from  tests,  analyses,  and  statistical  data  of 
all  sorts,  and  from  being  too  drastic  in  the 
enforcement   of   standards. 

"It  is  believed  that  in  the  probability 
paper  which  has  been  described  Hazen  has 
given  to  the  profession  a  new  and  very 
useful  tool.  Heretofore  the  laws  of  proba- 
bility have  been  usecf  with  difficulty; 
hereafter  they  may  be  used  with  greater 
facility." 
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WHEN  COMPLETED  THE  CALAVB31AS  DAM,  NEAR  SAN     FRANCISCO,   WILL  BE    THE    HIGHEST    EARTHFILL  DAM  YET   UNDERTAKEN 

Three  Million  Yards  Being  Pumped  to  Build  Calaveras 
Dam,  240  Feet  High,  by  Hydraulic  Method 

Highest  Earthfill  Structure  Yet  Undertaken,  to  Augment  San  Francisco's  Water  Supply,  One 
Third  Complete — Unit  Cost  of  First  Million  Yards,  Exclusive  of  Overhead,  25  Cents  Per  Yard 


By  G.  A.  ELLIOTT 

Engineer,  Spring  Valley  Water  Company,  San  Francisco 


HYDRAULIC  methods  are  being  used  in 
the  construction  of  the  Calaveras  dam 
near  San  Francisco,  the  highest  earth  dam 
yet  undertaken.  The  embankment  involves 
more  than  3,000,000  cu.  yd.  of  fill,  and  prac- 
tically all  of  the  material  has  to  be  pumped. 
To  date  about  a  third  of  the  embankment 
has  been  placed,  and  the  bare  cost  per  yard, 
exclusive  of  overhead,  has  been  about  25 
cents. 

The  location  of  San  Francisco  at  the 
northern  end  of  the  San  Mateo  peninsula 
and  the  local  climatic  conditions  make  the 
water-supply  problem  difficult.  The  pres- 
ent supply  of  44,000,000  gal.  daily  is  de- 
rived partly  from  surface  reservoirs  lo- 
cated about  20  miles  south  of  the  city  and 
partly  from  artesian  gravel  beds  in  Ala- 
meda County  on  the  east  side  of  San  Fran- 
cisco Bay.  This  water  is  carried  to  San 
Francisco  in  pipes  which  pass  under  the 
bay.  The  danger  of  the  more  or  less  fre- 
quent occurrence  of  dry  seasons  necessi- 
tates the  maintenance  of  a  large  storage 
reserve.  The  existing  storage  of  90,000 
acre-feet,  together  with  the  present  yield 
of  the  subterranean  sources,  insures  a  sup- 
ply for  three  years.  The  Spring  Valley  Wa- 
ter Company,  which  supplies  the  city  with 
water,  has  in  addition  to  the  developed  sup- 
ply a  large  potential  capacity  in  Alameda 
County.  The  development  of  additional  wa- 
ter involves  the  use  of  two  large  under- 
ground gravel-filled  basins  and  the  con- 
struction of  three  dams  which  will  form 
surface  reservoirs  with  a  storage  of  250,- 
000  acre-feet,  having  a  tributary  water- 
shed of  more  than  300  square  miles. 


The  Calaveras  dam,  the  construction  of 
which  was  begun  in  1913,  is  the  largest  of 
the  three.  It  is  located  about  45  miles 
southeast  of  San  Francisco  on  one  of  the 
branches  of  Alameda  Creek,  and  has  a  di- 
rect tributary  drainage  area  of  100  square 
miles,  which  will  be  increased  to  138  square 
miles  by  the  construction  of  a  tunnel  9000 
ft.  long.  It  will  have  a  capacity  of  162,700 
acre-feet  and  will  insure  a  daily  supply  of 
57,000,000  gal.,  more  than  doubling  the 
present  supply. 

Highest  Earthfill  Dam 

The  Calaveras  dam  is  the  highest  earth- 
fill  structure  yet  undertaken,  and  in  volume 
is  second  only  to  the  Gatun  dam.  The 
height  above  bedrock  at  the  center  is  240 
ft.,  the  crest  length  1300  ft.  and  the  base 
width  1300  ft.  The  upstream  face  slope 
is  3:1  and  the  downstream  2V2:1.  It 
will  contain  3,084,700  cu.  yd.,  of  which  1,- 
300,000  cu.  yd.  are  now  in  place.  To  pre- 
vent seepage  under  or  around  the  struc- 
ture, a  trench  25  ft.  wide  and  8  ft.  deep 
has  been  cut  in  the  bedrock  under  the  crest 
line.  On  the  west  side,  due  to  the  presence 
of  seamy  rock  in  the  abutment,  this  trench 
has  been  carried  50  ft.  below  the  ground 
surface. 

The  reservoir  outlet  consists  of  a  con- 
crete culvert  1300  ft.  long  with  an  area  of 
234  sq.  ft.,  following  the  original  stream 
channel  beneath  the  dam.  A  reinforced- 
concrete  tower,  225  ft.  high,  located  at  the 
upstream  end  of  the  culvert,  provides  an 
outlet  for  the  reservoir.  The  tower  was  de- 
signed to  withstand  a  possible  earthquake 


shock  haying  an  acceleration  of  6  ft.  per 
second  per  second.  The  design  was  made 
by  A.  V.  Saph. 

The  type  of  dam  was  decided  upon  after 
a  thorough  investigation  of  the  foundation 
conditions  and  with  due  respect  to  the  pos- 
sibility of  earthquake  effect.  Materials 
were  available  for  either  a  concrete  or  an 
earth  dam.  The  fault  line  of  the  earth- 
quake of  1906  passed  directly  through  the 
San  Adreas  and  Upper  Crystal  Springs 
earth  dams,  and  although  the  movement  was 
sufficient  to  change  the  position  of  nearby 
fences  more  than  6  ft.,  the  structures  were 
not  affected  in  any  way.  In  view  of  this 
experience,  it  was  decided  that  an  earth 
structure  built  on  liberal  lines  would  not 
offer  the  rigid  resistance  to  seismological 
disturbance  that  would  be  met  in  a  masonry 
dam. 

Reason  for  Hydraulic  Method 

The  hydraulic  fill  was  selected  on  account 
of  the  economy  of  the  method  as  compared 
to  the  ordinary  dry  fill,  and  also  for  the 
great  advantage  to  be  derived  from  the  au- 
tomatic selection  of  the  material,  which  by 
this  method  is  deposited  in  successive 
stages  of  quality  ranging  from  the  extreme- 
ly coarse  fill  on  the  outer  slopes  to  the  fine 
clay  in  the  core.  Test  pits  indicated  that 
workable  material  was  available. 

Work  was  started  in  May,  1913,  and 
during  that  year  the  culvert  was  completed. 
Surface  soil  and  gravel  were  removed  to  a 
depth  of  30  ft.  for  a  distance  of  65  ft.  on 
either  side  of  the  core  trench,  exposing  the 
bedrock.    The  material  removed  in  this  way 
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was  used  to  build  dikes  along  the  toes  of 
the  dam  to  retain  the  sluiced  fill.  Early  in 
1914  the  hydraulic  fill  was  begun  and  has 
been  carried  on  continuously  to  the  present 
time. 

Sluicing  Methods 

Practically  all  of  the  hydraulic  fill  in  the 
dam  has  been  pumped.  The  location  of  only 
one  of  the  eight  borrowpits  used  was  at  an 
elevation  sufficient  to  deliver  the  material 
by  gravity.  The  distance  of  transportation 
has  varied  from  1000  to  4500  ft.  The 
equipment  used  in  the  work  consists  of  mo- 
tor-driven centrifugal  pumps. 

At  the  present  time  two  sluicing  units 
are  used.  A  three-stage  8-sec.-ft.  cen- 
trifugal pump,  direct-connected  to  a  500- 
hp.,  2200-volt  induction  motor  running  at 
600  r.p.m.  is  mounted  on  a  barge  in  the 
reservoir  above  the  partly  completed  dam. 
The  water  is  pumped  through  12-in.  slip- 
joint  steel  pipes,  and  is  delivered  at  the  pit 
with  a  nozzle  pressure  of  75  lb.  Hendy 
giants,  with  discharge  tips  varying  from 
2V2  to  4  in.  in  diameter,  are  used  on  the 
end  of  the  line.  The  size  of  the  discharge 
tips  varies  with  the  material,  depending 
upon  the  cutting  force  necessary  to  bring 
down  the  banks. 

The  second  station  is  located  in  the  caiion 
below  the  dam  and  receives  its  supply 
through  a  suction  pipe  laid  through  the  out- 
let culvert.  This  installation  consists  of 
two  units,  one  with  a  capacity  of  8  sec.-ft. 
against  a  400-ft.  head  and  one  of  4  sec.-ft. 
against  a  550-ft.  head.  The  water  from  the 
smaller  pump  is  delivered  with  a  75-lb.  head 
and  is  used  to  cut  the  banks.  Water  from 
the  second  unit  is  delivered  at  the  pit  with- 
out head  and  simply  gives  a  volume  suffi- 
cient to  carry  the  material  to  the  dam.  By 
dividing  the  pumping  head  in  this  way  a 
considerable  saving  was  effected  in  the 
power  cost. 

Handling  of  Jets 

The  jets  are  directed  against  the  toe  of 
the  borrowpit  bank,  which  is  undermined, 
causing  it  to  cave  in.  This  results  in  the 
spoil  being  broken  up  and  allows  the  water 
to  carry  it  away.  The  soil-laden  water 
flows  to  the  lowest  point  in  the  pit,  passing 
through  a  grizzly  or  screening  device  made 
of  vertical  2-in.  pipe  set  4  in.  apart.  Rocks 
more  than  4  in.  in  diameter  are  screened  out 
and  passed  through  a  crusher  set  just  be- 
low the  grizzly.  From  this  point  the  ma- 
terial is  pumped  by  a  12-in.  mud  pump 
driven  by  a  300-hp.  motor  through  a  14-in. 
slip-joint  steel  pipe  to  the  toe  of  the  dam. 

The  pipes  discharge  their  contents  on  the 
outer  edges  of  the  toes.  The  flow  is  di- 
rected toward  the  center  of  the  dam  by  the 
work  of  one  man,  who  by  the  use  of  boards 
so  controls  the  discharge  from  the  pipe 
line  as  to  build  up  small  dikes  along  the 


THERE    IS    LITTLE    WASTE    AT    OUTLET    BOXES 

edge  of  the  toes.  The  coarser  fill  remains 
near  the  point  of  discharge,  the  remaining 
burden  of  the  water  being  deposited  auto- 
matically as  the  velocity  of  the  stream  de- 
creases, until  the  pond  is  reached.  Here 
the  fine  clay  is  settled  in  comparatively 
still  water.  The  point  of  discharge  is 
changed  along  the  toes  by  the  removal  of 
successive  pipe  lengths,  to  maintain  uni- 
form relation  between  the  widths  of  the 
dry  banks  and  pond.  Pipes  are  removed 
from  the  end  of  the  discharge  line  without 
interruption  to  the  pumps,  so  that  a  deliv- 
ery run  across  the  toe  is  always  begun  from 
the  end  furthest  from  the  pit. 

Operation  of  Mud  Pumps 

The  mud  pumps  will  operate  against  a 
head  of  80  ft.  When  the  head  exceeds  80 
ft.  a  booster  of  equal  capacity  is  cut  into 
the  line.  The  head  on  the  mud  pumps  de- 
pends largely  on  the  character  of  the  soil. 
With  an  excess  of  clay  the  friction  is  com- 
paratively low,  and  the  power  required  is  a 
minimum.  An  example  of  this  fact  may  be 
had  with  the  present  arrangement  at  Cal- 
averas. In  order  to  reduce  interruptions 
to  a  minimum,  duplicate  units  have  been 
installed,  so  that  should  work  be  discon- 
tinued for  any  reason  the  crew  can  be  im- 
mediately moved  to  another  location.  Two 
pits  at  the  same  elevation  and  the  same  dis- 
tance from  the  dam  are  used  alternately. 
One  of  these  pits  is  composed  of  about  65 
per  cent  clay  and  35  per  cent  shale  rock. 
In  the  other  these  percentages  are  reversed. 
When  using  the  first  pit  one  pump  is  suffi- 


cient. If  the  second  pit  is  used,  a  booster 
has  to  be  cut  in  and  the  power  is  doubled. 
One  of  the  problems  encountered  in  the 
work  was  to  reduce  the  wear  on  pumps  and 
pipes.  The  velocity  of  the  water  and  the 
character  of  material  which  it  carries  are 
the  factors  that  affect  the  life  of  the  car- 
riers. Although  a  high  velocity  is  desirable 
to  secure  the  maximum  carrying  power  of 
the  water,  it  was  found  that  the  minimum 
velocity  in  the  pipe  lines  which  would  keep 
the  material  in  suspension  caused  the  least 
wear  on  the  pipes,  and  although  the  output 
was  decreased  the  resulting  unit  cost  was 
lower.  With  the  installation  described  this 
critical  velocity  was  12  ft.  per  second.  On 
an  average  the  water  carries  8  per  cent  of 
its  volume  of  material. 

Wear  at  Bottom  of  Pipes 

All  the  wear  takes  place  on  the  bottom 
third  of  the  pipe  circumference.  This  fea- 
ture is  so  pronounced  that  the  coating  on 
the  interior  of  the  line  is  not  disturbed  on 
the  top  two-thirds  of  the  circumference 
even  when  the  plate  at  the  bottom  is  worn 
through.  High-carbon  steel  pipes  are  now 
being  tried,  and  the  result  has  justified  the 
slight  increase  in  initial  cost.  The  pipes 
are  turned  twice  during  their  life,  allowing 
full  use  to  be  made  of  the  metal. 

The  runners  or  impellers  in  the  pumps 
are  subject  to  excessive  wear.  A  worn-out 
runner  means  an  idle  crew  for  half  a  shift 
while  it  is  being  replaced.  Three  kinds  of 
material  have  been  used — cast  iron,  cast 
steel  and  manganese  steel.  Manganese- 
steel  runners  cost  about  six  times  as  much 
as  cast  iron;  but  the  cost  per  cubic  yard 
was  cut  almost  in  two  by  the  use  of  the 
former.  In  some  cases  it  was  found  that 
the  manganese-steel  runners  wore  uneven- 
ly, becoming  unbalanced  and  creating  ex- 
cessive vibration  of  the  pump. 

The  yardage  handled  through  the  life  of 
a  runner  varies  with  the  character  of  the 
material  pumped.  It  has  varied  from 
30,000  with  sand  and  gravel  to  200,000  with 
excessive  clay  and  soft  shale  rock. 

Removal  of  Water  from  Pond 

During  the  first  year  of  sluicing  the  ex- 
cess water  in  the  pond  was  allowed  to  flow 
out  through  a  vertical  pipe  in  the  center 
leading  to  the  culvert.  To  give  this  pipe 
stability  a  double  line  was  used,  consisting 
of  a  16-in.  pipe  set  inside  of  an  18-in.  pipe, 
the  space  between  the  two  being  filled  with 
cement  grout.  It  was  found  that  as  the 
length  of  this  pipe  increased  it  was  sus- 
ceptible to  the  movement  of  the  clay  core, 
and  this  scheme  was  abandoned  and  the 
pipe  filled  with  concrete. 


THE   DAM   IS   BEING   BUILT   MAINLY   BY   HYDRAULIC    METHODS,    BUT    A    SMALL    PART    IS    BEING    PLACED    BY   STEAM    SHOVEL 


222 


ENGINEERING     RECORD 


Vol.  74,  No.  8 


GIANTS  DIRECTED   AGAINST  THE  TOE  OP  THE  BORROWPIT   BANK   UNDERMINE  THE   MATERIAL  AND  CAUSE   IT  TO   CAVE   IN 


Two  trenches  4  ft.  wide  were  cut  through 
opposite  ends  of  the  upstream  toe  and  bot- 
tomless flumes  constructed  of  1-in.  boards 
with  4  X  6-in.  posts  and  2  x  4-in.  spreaders. 
Excess  water  from  the  pond  is  allowed  to 
flow  out  through  the  box  which  is  farthest 
from  the  point  where  the  pipes  are  dis- 
charging, and  runs  down  the  slope  of  the 
dam,  which  is  riprapped  up  to  the  outlet  to 
prevent  erosion  of  the  slope.  To  raise  the 
level  of  the  pond,  rock  and  gravel  are 
dropped  into  the  cut  to  the  required  height 
for  the  width  of  the  dry  toe.  The  amount 
of  clay  contained  in  the  discharge  from  the 
pond  varies  from  0.1  to  2  per  cent.  This 
depends  on  the  relative  amounts  of  ma- 
terial delivered,  clay  sometimes  being 
wasted  in  order  to  maintain  the  proper  re- 
lation between  the  dry  toes  and  the  clay 
core,  to  insure  the  stability  of  the  struc- 
ture. 

Partial  Change  in  Construction 
Method 

It  developed  after  the  beginning  of  hy- 
draulic operations  that  the  available  ma- 
terial contained  an  excess  of  clay,  and  that 
it  would  be  necessary  either  to  waste  this 
excess  or  to  add  coarse  material  by  other 
means.  A  sandstone  bluflf  opposite  the 
downstream  toe  suggested  the  use  of  steam 
shovels  and  the  deposition  of  this  material 
on  the  outer  slopes  of  both  toes.  Work  was 
started  early  in  1915  with  two  steam  shov- 
els, the  material  being  transported  with 
wagons.  This  has  resulted  in  a  substantial 
increase  in  the  width  of  the  dry  toes  and 
has  allowed  sluicing  to  be  carried  on  at  a 
greater  rate  of  speed,  through  eliminating 
the  necessity  for  wasting  in  the  pond  dis- 
charge any  of  the  clay  core. 

In  order  to  secure  storage  during  1916, 
it  was  decided  that,  to  obtain  the  maximum 
height  of  dam  with  the  yardage  to  be  de- 
posited in  the  time  intervening  before  the 
runoff  period  began,  the  lower  toe  should 
be  moved  toward  the  center  a  distance  of 
150  ft.  This  was  done,  leaving  a  bench 
between  the  final  slope  location  and  the 
temporary  toe,  which  will  be  filled  by 
steam-shovel  work  in  the  sandstone.  This 
is  now  being  done  by  contract,  using  a 
Model  65  Marion  shovel  and  15-yd.  air- 
dump  cars.  The  contract  covers  the  placing 
of  375,000  cu.  yd.  of  sandstone,  this  amount 
contemplating  a  fill  varying  from  150  ft. 
in  thickness  at  the  present  elevation  to  60 
ft.  within  40  ft.  of  the  crest  of  the  dam.  It 
is  the  intention  to  continue  placing  sand- 


stone on  the  upstream  toe,  unless  future 
borrowpits  develop  an  excess  of  rock  and 
coarse  material. 

Monthly  tests  are  made  of  the  clay  core 
by  taking  samples  of  the  fill  at  10-ft.  in- 
tervals. A  1%-in.  pipe  with  a  wooden  plug 
in  the  lower  end  is  forced  down  to  the  point 
at  which  the  sample  is  to  be  taken.  The 
plug  is  tapped  out  by  means  of  a  rod  put 
down  inside  of  the  pipe,  and  the  plastic 
clay  presses  into  the  end.  It  is  impossible 
for  four  men  to  force  the  pipe  any  deeper 
than  60  ft.  At  a  depth  of  60  ft.  below  the 
pond  surface  a  practically  constant  relation 
of  75  per  cent  of  clay  and  25  per  cent  of 
water  by  weight  is  found. 

In  addition  to  this  quantitative  test  a 
traverse  of  the  pond  between  the  upper  and 
the  lower  toe  is  also  made,  in  order  to  as- 
certain the  relative  compactness  of  the  fill. 
This  traverse  is  made  by  forcing  a  pipe  as 
far  down  as  possible  into  the  fill  at  50-ft. 
intervals.  The  comparison  between  the 
periodical  depths  and  distances  from  the 
edge  of  the  pond  are  indicative  of  the  con- 
solidation of  the  mass. 

Labor  and  Cost  Conditions 

Comparatively  few  men  are  employed  on 
the  sluicing  units.  Two  units  are  working 
two  shifts  each  and  the  total  number  of 
men  per  unit  per  shift  is  fifteen,  making 
sixty  altogether.  When  it  is  considered 
that  an  average  of  3600  cu.  yd.  of  material 
per  day  is  transported  a  distance  of  3000 
ft.  with  a  crew  of  this  size,  the  advantage 
of  this  method  of  excavating  and  placing 
fills  is  evident.  With  the  single  exception 
of  the  relative  quantity  and  quality  of  the 
fill,  nothing  is  left  to  the  judgment  of  the 
engineer. 

The  cost  of  excavating  and  placing  fills 
by  the  hydraulic  method  depends  as  much 
on  the  character  of  the  material  as  on  the 
cost  of  labor,  material  and  power.  The 
relative  coarseness  of  the  material  affects 
the  head  upon  the  pumps.  The  direct  cost 
of  sluicing  the  first  million  cubic  yards  of 
fill  was  about  25  cents  per  cubic  yard.  This 
is  the  bare  cost  of  the  work  and  includes 
only  the  expense  of  pipes,  pumps,  motors, 
belts,  power  and  labor  used  directly  on  the 
sluicing  work.  No  interest,  overhead, 
superintendence,  insurance  or  the  prorated 
auxiliary  costs  of  clearing  the  reservoir 
site,  building  and  maintaining  roads,  trails, 
camp,  etc.,  are  included  in  this  figure.  In 
this  connection  it  must  be  borne  in  mind 
that  the  work  accomplished  so  far  has  been 


on  the  base  of  the  dam,  and  that  as  the 
height  is  increased  the  unit  cost  of  placing 
the  sluiced  fill  will  also  increase. 

It  is  estimated  that  the  dam  will  be  com- 
pleted in  1918. 

The  work  is  being  carried  on  by  the 
writer  as  engineer  of  the  Spring  Valley 
Water  Company,  with  William  Mulholland 
as  consulting  engineer.  T.  W.  Espy  is  resi- 
dent engineer  in  charge  of  the  construction. 


Deflections  Obtained  by 
Means  of  Level  Bar 

H.  F.  Moore  and  W.  M.  Wilson  Report  Method 

of  Using  Micrometer  Screw  at  End  of  Level 

Bar  to  Measure  Beam  Deflection 

AMONG  various  forms  of  deflectometer 
used  in  the  series  of  tests  of  I-beams 
and  built-up  girders  reported  by  H.  F. 
Moore  and  W.  M.  Wilson  in  Bulletin  86  of 
the  Engineering  Experiment  Station,  Uni- 
versity of  Illinois,  the  most  convenient  was 
found  to  be  the  level  bar  and  micrometer 
apparatus  illustrated  herewith. 

The  point  A  of  the  instrument  is  set  on 
the  beam  over  the  end  bearing,  and  the 
point  B  at  the  end  of  a  micrometer  screw  M 
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LEVEL   BAR    MEASURES   DEFLECTION 

is  set  at  mid-span.  With  zero  load  on  the 
beam  the  micrometer  is  adjusted  by  rais- 
ing or  lowering  the  point  B  until  the  level 
bubble  L  is  centered.  With  any  given  load 
on  the  beam  the  same  process  is  repeated, 
and  the  difference  between  the  micrometer 
readings  gives  the  deflection  at  mid-span. 
The  point  A  is  placed  in  a  prick-punch  hole 
and  the  point  B  in  a  cold-chisel  mark  on 
the  flange  of  the  beam. 

Since  these  tests  were  made,  it  is  stated, 
a  new  form  of  level  bar  has  been  constructed 
according  to  the  design  of  H.  R.  Thomas. 
The  screw  micrometer  M  is  replaced  by  a 
leveling  screw  which  actuates  the  plunger 
of  a  direct-reading  dial  gage  micrometer. 
This  later  form  is  much  quicker  in  opera- 
tion than  the  earlier  one. 
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Much  New  Work  Outlined  for  American 
Railway  Engineering  Association 

Board  of  Directors  Announces  Many  Assignments  for  the  Com- 
ing Year  to  the  Nineteen  Standing  and  Three  Special  Committees 


ASSIGNMENTS  of  work  for  the  coming 
year  for  the  nineteen  standing  and 
three  special  committees  of  the  American 
Railway  Engineering  Association  have  just 
been  announced  in  Bulletin  186  of  the  as- 
sociation. There  are  numerous  new  studies 
proposed,  and  in  addition  the  committees 
are  instructed  to  continue  most  of  the  in- 
vestigations already  under  way.  The  as- 
signments, in  addition  to  one  to  each  com- 
mittee directing  it  to  make  critical  exam- 
ination of  the  subject  matter  in  the  Man- 
ual, are  as  follows: 

Roadway. — Special  reference  in  study 
of  Manual  to  shrinkage  or  expansion  of 
material  placed  in  embankments  by  ordi- 
nary methods  of  railway  construction  and 
to  settlement  thereafter;  also,  revisions  of 
recommendations  relating  to  steam-shovel 
work  and  roadbed  cross-sections. 

Unit  pressures  allowable  on  roadbeds 
of  different  materials,  co-operating  with 
special  committee  on  stresses  in  railroad 
track. 

Prevention  and  cure  of  water  pockets  in 
roadbed. 

Advisable  slopes  for  rock  cuts  40  ft.  or 
more  high. 

Advisable  widths  for  newly  constructed 
roadbed  on  embankments  50  ft.  or  more 
high. 

Advantages  and  disadvantages  of  track 
elevation  and  track  depression  in  cities 
where  many  street  crossings  make  it  neces- 
sary to  change  grade  of  railway.  Advan- 
tages and  disadvantages  in  depressing  or 
elevating  streets  where  few  crossings  are 
to  be  eliminated  with  but  slight  changes  in 
grade  of  tracks. 

Effect  of  fast  trains  on  cost  of  main- 
tenance of  way  and  cost  of  equipment. 

Ballast. — Ballast  sections,  with  particu- 
lar reference  to  use  of  sub-  and  top-ballast. 
Define  sub-  and  top-ballast. 

Proper  depth  of  ballast  of  various  kinds 
to  insure  uniform  distribution  of  loads  on 
roadway,  conferring  with  special  commit- 
tee on  stresses  in  railroad  track  and  com- 
mittee on  roadway. 

Methods  and  cost  of  applying  ballast, 
with  special  reference  to:  (a)  Organiza- 
tion of  most  economical  ballast  gang  of 
railway  company  forces;  (b)  use  and  lim- 
itation of  mechanical  tools,  such  as  the 
pneumatic  tamper  and  spreader  for  form- 
ing shoulder  and  path;  (c)  application  by 
contract. 

Comparative  merit  of  different  stones 
and  gravel  and  other  materials  for  ballast. 

Ties.— Effect  of  design  of  tieplates  and 
track  spikes  on  durability  of  crossties. 

Specifications  for  cross  and  switch  ties 
(a)  when  used  without  preservative  treat- 
ment, (b)  when  to  be  used  with  a  preserva- 
tive liquid. 

Trials  of  metal,  composite  and  concrete 
crossties,  and  results  to  date. 

Future  timber  supply  for  ties,  both  do- 
mestic and  foreign. 

/JoiL— Special  attention  in  study  of  Man- 
uai  to  rail  designs  recently  adopted,  and  to 
specifications  for  carbon-steel  rails  and 
joint  bars. 


Annual  statistics  of  rail  failures  and  con- 
clusions therefrom. 

Effect  on  rail  of  defective  equipment  and 
improper  maintenance. 

Special  investigation  of  rails. 

Track  bolts  and  nutlocks. 

Details  of  manufacture  and  mill  practice 
as  they  affect  rail  quality. 

Joint  bars  from  standpoint  of  oesign  and 
material,  together  with  laboratory  tests, 
including  strain-gage  measurements,  after 
having  established  uniform  method  for 
comparative  testing. 

Relative  value  of  material  for  joint  bars, 
quenched  only  versus  quenched  and  tem- 
pered, and  whether  most  advantageous  to 
quench  in  oil  or  water. 

Rational  relation  between  intensity  of 
pressure  due  to  wheel  load  and  resistance 
of  rail  steel  to  crushing  and  deformation. 

Investigation  and  development  of  meth- 
ods of  inspection. 

Federal  and  state  commission  rulings. 

Track. — Economics  of  track  labor. 

Specifications  and  designs  for  cut  and 
screw  spikes. 

Guard  rails  and  flangeways  and  effect  of 
increase  of  Vg-in.  thickness  of  wheel  flanges. 

Typical  and  detail  plans  of  turnouts, 
crossovers,  slip  switches  and  double  cross- 
overs, including  tieplates,  rail  braces,  riser 
plates,  etc.,  conferring  with  committee  on 
signals  and  interlocking. 

Design  of  and  specifications  for  man- 
ganese frogs  and  crossings. 

Reduction  of  tapered  tread  of  wheel  to 
1  in  38  and  on  canting  rail  inward.  Confer 
with  committee  on  M.  C.  B.  Association 
with  view  of  reducing  allowable  limit  for 
flat  spots  on  freight-car  wheels. 

Test  of  tieplates  subject  to  brine  drip- 
pings. 

Limit  of  rail-head  wear  on  curves. 

Specifications  for  relayer  rail  for  various 
uses. 

To  what  extent  frog  and  switch  designs 
recommended  by  association  are  being  used 
by  railways. 

Definition  of  "main  track." 

Buildings. — Special  reference  to  appro- 
priate definitions  in  .study  of  Manual. 

Coaling  stations. 

Freight  and  passenger  station  scales. 

Ash  pits. 

Classification  of  buildings  on  basis  of 
"Specification-Types."  Use  of  "cubic- 
foot,"  "square-foot,"  and  "bill-of-particu- 
lars"  method  for  ascertaining  approximate 
cost  of  new  construction. 

Safety-tread  devices  for  stations  exposed 
to  the  elements. 

General  subject  of  roadway  buildings. 

Design  and  merits  of  high  and  low  plat- 
forms at  passenger  stations. 

Design  of  shop  buildings. 

Comparison  of  umbrella  versus  butterfly 
sheds  at  through  stations. 

Wooden  Bridges  and  Trestles.- — Design 
of  dock  and  wharves,  including  floors;  coal 
and  ore  wharves. 

Comparative  merits  of  ballast-deck  and 
reinforced-concrete  trestles,  taking  into 
consideration  design  of  ballast  floors  for 
timber  trestles. 


Lagscrews  in  trestle  construction. 

Classification  of  wooden  bridges. 

Merits  of  galvanized-iron  fastenings  for 
timber  trestles  as  compared  with  plain  iron 
and  steel  fastenings,  especially  in  relation 
to  their  use  on  creosoted  structures. 

Masonry. — Cost  and  method  of  construct- 
ing concrete  piles;  how  and  where  to  be 
used.  Additional  typical  designs  for  con- 
crete piles  for  different  loading  and  rules 
for  driving  under  various  conditions  and 
loading. 

Cost,  appearance  and  wearing  qualities  of 
various  methods  of  surface  finish  for  con- 
crete. 

Typical  designs  of  foundations  for  piers, 
abutments,  retaining  walls  and  arches  in 
various  soils  and  depth  of  water  (not  in- 
cluding pneumatic  foundations). 

Principles  of  design  of  plain  and  rein- 
forced retaining  walls  and  abutments. 

Results  of  work  with  joint  committee  on 
standard  specifications  for  cement. 

Results  of  work  with  joint  committee  on 
concrete  and  reinforced  concrete. 

Wisdom  of  use  of  blast-furnace  slag  in 
reinforced-concrete  work,  taking  into  spe- 
cial consideration  its  probable  duration. 

Signs,  Fences  and  Crossings. — Special 
consideration  in  study  of  Manual  to  flange- 
ways,  both  when  street  or  highway  is  and 
is  not  occupied  by  street  or  interurban  rail- 
way tracks. 

Signs;  principles  of  design  and  rules  for 
their  use. 

Concrete  fence  posts. 

Reduction  of  number  of  roadway  signs 
and  adoption  of  standard  signs  for  general 
use  as  far  as  possible.  In  collaboration 
with  committee  on  signals  and  interlocking, 
design  of  suitable  day  and  night  (if  neces- 
sary) marks  or  signs  for  switch  signals, 
derail  switches,  stop  posts,  slow  posts, 
resume-speed  posts,  water  station  and 
track-pan  markers,  highway  crossing  sig- 
nals, etc.  Also  location  of  signs,  having  in 
mind  matter  of  safety  of  employees  obliged 
to  use  roadway. 

Legal  requirements  relative  to  provision 
of  fences  for  right-of-way  and  of  stock- 
guards. 

Classification  of  fences  into  types. 

Comprehensive  study  of  crossings: 

(a)  Grade  crossings:  Crossing  gates,  sig- 
nal bells,  warning  signals,  watch  houses. 

(b)  Overgrade  crossings:  Laws  of  the 
various  states  which  affect  distribution  and 
cost  between  carrier  and  public;  economic 
design  of  overhead  bridges  to  meet  require- 
ments of  public-service  commissions  and 
other  governmental  bodies. 

(c)  Undergrade  crossings:  The  same. 
Signals  and  Interlocking. — Economics  of 

labor  in  signal  maintenance. 

Problem  of  signaling  single-track  roads 
with  reference  to  effect  of  signaling  and 
proper  location  of  passing  sidings  on  ca- 
pacity of  line. 

Specifications  adopted  by  Railway  Signal 
Association  which  warrant  consideration, 
conferring  with  committee  on  track  on  any 
appliances  affecting  track. 

Requisites  for  switch  indicators,  includ- 
ing method  of  conveying  information  as  to 
condition  of  block  to  conductor  and  engine- 
man. 

Desirability  of  having  overlap  in  auto- 
matic signaling;  if  so,  is  it  best  to  have 
two  stop  indications  between  trains  or  two 
caution  indications  instead,  or  the  latter  in 
special  cases  only,  such  as  down-grade 
tracks  ? 
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Various  methods  of  giving  signal  indica- 
tions other  than  by  means  of  semaphore. 

Feasibility  of  separating  into  distinct 
types  of  their  own  (1)  signals  for  train 
operation  and  (2)  markers  or  signs  which 
indicate  the  location  or  position,  or  both, 
of  information  signs  and  switch  signals 
for  conveying  information  to  trainmen. 
(.1)  The  semaphore  is  now  almost  univer- 
sally used  for  governing  train  operation, 
therefore  (2)  design  suitable  day  and  night 
(if  necessary)  markers  or  signs  for  switch 
signals,  derail  switches,  stop  posts,  slow 
posts,  resume-speed  posts,  water  station  and 
track-pan  markers,  highway  crossing  sig- 
nals, etc.,  conferring  with  committee  on 
signs,  fences  and  crossings. 

Signal  schemes  presented  to  association. 
State  specifically  for  what  purpose  each 
aspect  and  indication  shall  be  used  and 
what  action  on  part  of  engineman  is  re- 
quired. 

Automatic  train  control. 

Comparative  merits  in  various  locations 
of  alternating  current  and  direct  current 
for  operation  of  automatic  signals. 

Applications  of  aspect  for  instructions  to 
trains  to  take  siding  at  non-interlocked 
switch. 

Records  and  Accounts. — Small  forms  on 
cardboard  or  other  suitable  material  for  use 
of  field  men  in  making  daily  reports. 

Interstate  commerce  classification  of  "In- 
vestment in  Road  and  Equipment"  and 
"Operating  Expenses."  Any  desirable 
changes. 

Various  methods  of  reproducing  maps 
and  profiles  on  tracing  linen  for  permanent 
record. 

Recording  and  reporting  cost  of  additions 
and  betterments. 

Specifications  for  maps  and  profiles,  co- 
ordinating with  previous  work  of  associa- 
tion. 

Valuation  forms  now  in  use.  Recom- 
mend forms  for  both  field  and  office  use. 

Rides  and  Organization. — Manual  of  in- 
structions for  guidance  of  engineering  field 
parties. 

Science  of  organization. 

Manual  of  rules  for  guidance  of  em- 
ployees of  maintenance-of-way  department. 

Water  Service. — Design  and  relative 
economy  of  track  pans  from  an  operating 
standpoint. 

Method  for  rejuvenating  driven  wells; 
cost  and  success,  as  compared  with  driving 
new  wells. 

Various  type  of  well  strainers  in  use  and 
service  secured  from  each. 

Methods  for  complying  with  federal  reg- 
ulations in  regard  to  purity  of  drinking 
water  supplied  to  public  and  employees  on 
interstate  trains. 

Design  of  impounding  reservoirs,  and 
conditions  under  which  they  are  economical. 

Relative  merits  of  continuous  and  inter- 
mittent water  softeners. 

Rules  or  examination  questions  for  care 
for  boilers  in  pumping  stations. 

Yards  and  Terminals. — Handling  of 
freight  in  double-deck  freight  houses  and 
cost  of  operation. 

Typical  situation  plans  for  passenger  sta- 
tions and  approaches;  methods  of  their  op- 
eration. 

Classification  yards. 

Track-scale  specifications. 

Suitable  profile  for  hurjip  yards. 

Iron  and  Steel  Strtictures. — Methods  of 
protection  of  iron  and  steel  structures 
against  corrosion. 


Relative  economy  of  various  types  of 
movable  bridges. 

Secondary  stresses  and  impact. 

Column  tests. 

Design,  length  and  operation  of  turn- 
tables. 

Construction  of  ballast-floor  bridges  and 
methods  in  use  for  waterproofing  same. 

Economics  of  Railway  Location. — Special 
consideration  in  study  of  Manual  to  revi- 
sion of  conclusions  in  Vol.  16,  pages  104  to 
109. 

Resistance  of  trains  running  between  35 
and  75  miles  per  hour. 

Efr<^ct  of  curvature  on  cost  of  mainte- 
nance of  way,  and  on  maintenance  of  equip- 
ment. 

Effect  of  train  resistance  on  amount  of 
fuel  consumed. 

After  study  of  effect  of  various  physical 
characteristics  of  railroad  locations  upon 
their  economy  of  maintenance  and  opera- 
tion has  been  made,  if  possible  to  do  so, 
state  conclusions  derived  in  a  formula  or 
series  of  formulas  which  can  be  used  by 
engineers  in  determining  efficiency  of  vari- 
ous locations. 

Entire  question  of  economics  of  location 
as  affected  by  introduction  of  electric  loco- 
motives. 

Extent  locating  engineer  is  justified  in 
making  additional  expenditure  in  getting 
nearer  to  medium-size  centers  of  popula- 
tion already  in  existence  in  territory  where 
road  is  to  be  built. 

Wood  Preservation. — Water  in  creosote. 

Relation  of  amount  of  preservative  and 
depth  of  penetration  to  resistance  of  mate- 
rials against  decay,  and  also  penetration  of 
preservatives. 

Service  tests  records,  to  include  structu- 
ral timbers. 

Drying  process  in  wood  preservation. 

Methods  of  accurately  determining  ab- 
sorption of  creosote,  and  temperature  in 
creosoting  process. 

Results  of  exposure  tests  of  material 
treated  with  water-gas  tar. 

Electricity. — Clearances  of  third-rail  and 
overhead  structures,  conferring  with  other 
committees. 

Electrolysis  and  insulation;  effect  upon 
reinforced-concrete  structures. 

Maintenance  organization  and  relation  to 
track  structures. 

Proper  type  of  overhead  catenary  con- 
struction, with  particular  reference  to  con- 
sideration of  providing  clear  vision  for  sig- 
nals, co-operating  with  committee  on  sig- 
nals and  interlocking. 

Water  power  for  electrical  railway  oper- 
ation, in  collaboration  with  committee  on 
conservation  of  natural  resources. 

Recommended  practice  for  eliminating, 
as  far  as  practicable,  interference  with  tele- 
phone and  telegraph  circuits  caused  by  use 
of  25-cycle  propulsion  circuit. 

Interference  with  telegraph  and  tele- 
phone circuits  caused  by  use  of  direct-cur- 
rent propulsion  circuit,  and  methods  of 
eliminating  this  effect  as  far  as  practicable. 

Co-operation  with  national  joint  commit- 
tee on  electrolysis  and  national  joint  com- 
mittee on  overhead  and  underground  line 
construction. 

Conservation  of  Natural  Resources. — 
Tree  planting  and  general  reforestation. 

Developments  in  methods  of  lumbering 
and  forestry  tending  to  prolong  timber  sup- 
ply- 
Statistics  on  extent  of  use  of  treated 
timber  and  of  permanent  materials  to  re- 
place untreated  timber  and  bare  steel. 


Conservation  and  utilization  of  water 
power  for  railway  purposes,  conferring 
with  committee  on  electricity. 

Coal,  fuel-oil,  timber,  iron  and  steel  re- 
sources. 

Relation  of  railways  to  different  con- 
servation projects ;  work  done  by  each  com- 
pany up  to  present  time.  Policies  econom- 
ical for  railways  to  follow. 

Uniform  General  Contract  Forms. — 
Forms  of  agreement  for  industry  tracks. 

Forms  of  agreement  for  interlocking  and 
railway  crossings,  conferring  with  commit- 
tee on  signals  and  interlocking,  including 
rights  and  obligations  of  interested  com- 
panies. 

Form  of  agreement  embodying  rules  gov- 
erning construction  of  undercrossings  of 
railways  with  electrical  conductors,  con- 
duits, pipe  lines  and  drains,  conferring  with 
committees  on  roadway  and  electricity. 

Form  of  leasing  agreement  for  industrial 
site. 

Grading  of  Lumber. — Classification  and 
grading  rules  for  all  lumber  and  timber 
used  in  construction  and  maintenance-of- 
way  department  of  railways. 

Specifications  for  construction  timbers 
and  building  lumber. 

Stresses  in  TrocA:.— No  new  assignments. 

Personnel  of  Committees 

A  number  of  the  committees  have  been 
enlarged.  Those  receiving  the  greatest 
number  of  new  members  are  the  commit- 
tees on  roadway,  buildings,  wooden  bridges 
and  trestles,  water  service,  and  economics 
of  railway  location.  John  D.  Isaacs  be- 
comes chairman  of  the  rail  committee. 
G.  J.  Ray  becomes  chairman  of  the  commit- 
tee on  track,  and  is  succeeded  as  vice-chair- 
man by  H.  R.  Safford.  F.  L.  Thompson 
is  made  chairman  of  the  committee  on  ma- 
sonry, and  is  succeeded  as  vice-chairman 
by  J.  J.  Yates.  Arthur  Crumpton  becomes 
vice-chairman  of  the  committee  on  signs, 
fences  and  crossings.  C.  Dougherty  is  made 
chairman  of  the  committee  on  rules  and  or- 
ganization. D.  J.  Brumley  becomes  vice- 
chairman  of  the  electricity  committee.  R.  C. 
Young  is  made  chairman  of  the  committee 
on  conservation  of  natural  resources  and  is 
succeeded  as  vice-chairman  by  Prof.  S.  N. 
Williams. 

Asphalt  Industry,  as  a  Whole,  Prospered 
in  1915 

The  asphalt  industry,  as  a  whole,  was 
prosperous  in  the  year  1915,  according  to 
the  U.  S.  Geological  Survey.  The  natural 
asphalt  produced  and  sold  at  mines  and 
quarries  in  the  United  States  in  1915 
amounted  to  75,751  short  tons,  valued  at 
$526,490.  Though  this  quantity  was  5  per 
cent  less  than  the  output  in  1914,  the  sales 
of  manufactured  asphalt  derived  from 
petroleum  of  domestic  origin  show  a  gain 
of  84  per  cent  over  the  quantity   sold   in 

1914.  The  total  sales  of  manufactured 
asphalt  amounted  to  664,503  short  tons, 
valued  at  $4,715,583.  In  addition  to  this  out- 
put, refiners  in  the  United  States  made  and 
sold  388,318  short  tons  of  asphalt,  valued  at 
$3,730,436,  that  was  derived  from  petroleum 
imported  from  Mexico.  Statistics  compiled 
under  the  direction  of  J.  D.  Northrop  show 
that,  of  the  quantity  of  manufactured 
asphalt  derived  from  domestic  petroleum  in 

1915,  a  total  of  417,859  short  tons,  valued 
at  $2,393,576,  was  marketed  as  road  asphalt 
and  flux,  and  246,644  short  tons,  valued  at 
$2,323,007,  marketed  as  residual  pitch,  was 
used  chiefly  for  paving. 
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Concrete  Arch  Rib  Supported 
While  Section  Is  Cut  Out 

steel  Centering  and  Jacks,  Adjusted  Under  142- 
Foot  Span  in  Cleveland  Bridge,  Prevent 
Relative  Motion 

ONE  of  the  steel  arch  centers  was  re- 
cently re-erected  to  support  300  5-ton 
screwjacks  which  held  up  the  two  sections 
of  the  north  rib  in  the  sixth  span  of  the 
Detroit-Superior  Bridge  in  Cleveland  while 
an  11-ft.  block  was  cut  out  of  the  rib  and 
replaced.  This  support  was  so  perfect  that 
no  relative  movement  of  the  two  parts  of 
the  rib  was  observed  during  the  repair 
work. 

The  section  replaced,  shown  on  the  ac- 
companying drawing,  contained  a  horizon- 
tal crack  resembling  a  shear  crack  extend- 
ing through  the  rib  from  side  to  side,  which 
had  opened  to  a  width  of  less  than  a  knife 
blade. 

Theoretically,  this  section  of  the  rib  is 
subject  only  to  direct  compression,  and  on 
four  of  the  ribs  in  the  entire  structure  the 
reinforcing  was  omitted  on  each  side  for 
the  distance  shown  in  the  drawing.  Small 
vertical  tension  cracks  developed  at  one  or 


plemented  by  reinforcing  of  the  hooped- 
column  type.  The  section  was  poured  on 
July  29  and  the  spandrel  column  was  poured 
at  the  same  time,  thus  providing  a  sufficient 
head  to  prevent  shrinkage  in  the  arch  rib 
section. 

The  repair,  which,  as  well  as  the  condi- 
tion that  necessitated  it,  is  believed  to  be 
unique,  was  carried  out  by  the  Hunkin- 
Conkey  Construction  Company,  of  which 
Harold  E.  Ketchum  is  superintendent.  It 
is  building  the  viaduct  sections  of  the 
bridge  for  Cuyahoga  County.  The  work 
was  done  under  the  immediate  supervision 
of  A.  W.  Zesiger,  bridge  engineer,  and  K.  D. 
Cowen,  resident  engineer  for  the  county. 


Annual  Report  Discusses 
Manhattan  Pavements 

Cliief  Engineer  Stem  of  Highway  Bureau  Re- 
cords Certain  Changes  in  Specifications — 
Mortar  Bed  Adopted  for  Granite  Block 

IN  outlining  last  year's  activities  of  the 
Bureau  of  Highways  of  the  Borough  of 
Manhattan,  New  York  City,  Eugene  W. 
Stern,  chief  engineer,  in  his  annual  report 
for   1915,  just  made  public,   discusses  the 
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ARCH  RIB  OF  142-FOOT  SPAN  SUPPORTED  WHILE  SECTION   11  FEET  LONG  WAS  REPLACED 


more  points  on  each  of  these  ribs  at  the 
upper  edge  in  the  sections  where  the  rein- 
forcing had  been  left  out,  but  in  this  one 
rib,  in  addition  to  the  tension  cracks,  there 
developed  the  horizontal  crack  referred  to. 
This  crack,  which  was  below  the  end  of  the 
upper  reinforcing  steel,  and  into  which  the 
tension  crack  extended,  increased  until  it 
was  8  ft.  long  after  it  made  its  first  appear- 
ance this  spring. 

Entire  Section  Removed 

As  the  crack  occurred  before  the  deck 
had  been  constructed,  it  was  found  best  to 
take  out  a  section  11  ft.  long  and  replace  it 
with  new  reinforced  concrete.  Three  of 
the  arch  centers  were  re-erected  under  the 
rib,  and  300  screwjacks  of  5-ton  capacity 
were  set  in  18  groups  under  the  rib.  The 
load  on  each  group  was  carefully  calculated, 
and  only  enough  jacks  of  each  group  were 
tightened  to  take  up  the  strain.  This 
method  was  successful  in  preventing  any 
relative  displacement  of  the  two  halves  of 
the  rib.  The  old  concrete  was,  in  fact,  cut 
away  until  only  a  section  the  size  of  a  man's 
finger  remained  joining  the  two  portions  of 
the  rib  without  any  movement  becoming  ap- 
parent. Cutting  was  started  on  July  19. 
The  concrete  proved  exceedingly  hard,  and 
eighteen  consecutive  shifts  were  required 
to  remove  the  section  with  air  hammers. 

A  form  was  then  built  around  the  rib,  the 
old  reinforcing  being  left  in  place  and  sup- 


merits  of  various  types  of  pavement  and 
calls  attention  to  several  changes  in  speci- 
fications and  construction  methods  which 
are  said  to  have  improved  the  general  qual- 
ity of  the  work  on  the  city's  streets.  Gran- 
ite, Mr.  Stern  says,  gives  the  best  results 
for  heavy-traffic  business  streets ;  sheet 
asphalt  for  light-traffic  streets  and  those 
thoroughfares  on  which  the  traffic,  although 
comparatively  heavy,  is  confined  largely  to 
moderate  weight  vehicles  on  rubber-tired 
wheels;  and  wood  block  for  streets  with 
heavy  traffic  where  it  is  essential  to  have 
quiet  on  account  of  schools,  courthouses, 
high  office  buildings,  etc. 

Concrete  Base 

In  recent  years  all  pavements  have  been 
laid  on  a  6-in.  concrete  base,  and  the  ques- 
tion is  often  raised  as  to  the  desirability  of 
increasing  this  depth  on  account  of  heavy 
traffic  and  to  provide  sufficient  .strength  in 
the  base  to  span  settlements,  cave-ins  and 
shrinkage  in  the  subgrade.  Investigation 
of  the  failures  in  concrete  foundation  in 
New  York,  according  to  the  report,  shows 
that  unless  there  is  reason  to  believe  that 
the  subgrade  is  a  recent  fill,  6  in.  is  ade- 
quate and  is  able  to  support  the  pavement 
under  normal  loads. 

The  policy  of  providing  all  main  thor- 
ou<?hfares  and  the  better  class  of  residence 
streets  with  granite  curbing  and  less  im- 
portant  streets   with   bluestone   has   been 


continued.  All  corner  curbs  and  headers 
are  of  granite. 

The  changing  of  curb  corners  from  6-ft. 
to  12-ft.  radii,  Mr.  Stern  believes,  has 
proved  to  be  of  such  great  advantage  that 
the  practice  has  been  continued  and  is  re- 
quired wherever  the  curb  is  disturbed  by 
repaving,  building  operations  or  sidewalk 
renewals. 

The  introduction  of  basins  and  inlets 
away  from  the  corner  at  the  building  line 
has  been  continued  with  resultant  improve- 
ment in  drainage,  dry  crosswalks,  shal- 
lower gutters  and  the  abolition  of  the  old 
corner  receiving  basin  with  its  gaping  jaws 
and  offensive  odors. 

The  co-operation  of  the  taxpayers  was 
invited  by  means  of  announcements  in  the 
newspapers  and  by  the  placing  of  signs 
along  all  the  streets  to  be  paved,  informing 
the  public  of  the  fact  and  asking  the  prop- 
erty owners  to  examine  their  water,  sewer 
and  lighting  connections  in  order  that  the 
necessary  repairs  might  be  made  while  the 
street  was  under  reconstruction. 

Specifications 

On  the  subject  of  specifications  Mr. 
Stern  presents  the  following  information: 

The  6-in.  concrete  foundations  under  all 
types  of  pavement  laid  in  1915  consisted  of 
1  part  Portland  cement,  3  parts  sand  and  6 
parts  broken  stone. 

Great  care  has  been  given  to  the  prepara- 
tion of  the  subgrade,  and  very  close  atten- 
tion has  been  paid  to  the  composition  and 
mixing  of  concrete  for  the  base.  Mixing 
must  be  done  in  a  revolving  batch  mixer, 
20  revolutions  as  a  minimum  being  speci- 
fied and  insisted  on. 

Granite  Block.— Until  recently  sand  has 
been  used  exclusively  as  a  bed  under  gran- 
ite pavements.  Experience  has  proved  that 
where  openings  had  been  made,  there  were 
places  where  water  would  percolate,  caus- 
ing a  sinking  of  the  blocks  into  the  sand 
bed.  This  also  happened  where  the  crown 
of  the  pavement,  being  flat  and  slightly  un- 
even, was  prevented  from  draining  off 
promptly.  To  obviate  the  formation  of 
these  depressions  a  mortar  bed,  consisting 
of  1  part  Portland  cement  to  3  parts  sand, 
has  been  substituted  for  the  sand  cushion. 
This  has  proved  entirely  satisfactory,  and 
the  resulting  improvement,  in  Mr.  Stern's 
opinion,  has  fully  demonstrated  that  the 
change  was  justified. 

For  some  time  it  has  become  apparent, 
the  report  states,  that  the  paving  pitch  for 
filling  the  joints,  made  of  coal  tar,  was  not 
giving  satisfaction.  At  the  end  of  even  one 
year  the  joints  would  not  remain  filled. 
This  was  due  to  the  fact  that  in  warm 
weather  the  coal-tar  filler  would  soften  and 
leave  the  joints,  and  in  cold  weather  it 
would  chip  out.  When  the  joint  does  not 
remain  filled,  the  paving  blocks  will  quickly 
wear  round  on  the  edges  and  soon  a  noisy, 
rough  pavement  will  be  the  result. 

To  improve  this  condition,  early  in  the 
year  1915  asphaltic  joint  filler  was  adopted, 
for  the  reason  that  it  had  greater  tenacity, 
was  less  brittle  in  cold  weather  and  not  so 
soft  in  warm  weather.  A  comparison  of 
those  streets  laid  last  year  with  asphaltic 
and  coal-tar  filler  proves  conclusively  the 
superiority  of  the  former,  according  to  Mr. 
Stern. 

The  granite-block  pavement  is  laid  on  a 
6-in.  concrete  foundation,  over  which  is 
spread  a  1-in.  mortar  bed.  The  blocks 
measure  from  6  to  10  in.  in  length,  S^->  to 
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4V^  in.  in  width  and  from  4%  to  5^4  in. 
in  depth.  They  must  show  no  irregulari- 
ties on  the  head  of  the  block  more  than  V4 
in.,  measured  from  a  straight  edge.  The 
blocks  are  laid  stone  to  stone,  and  the  joints 
must  not  exceed  %  in.  in  width.  They  are 
then  rammed  to  a  firm  bearing.  The  use  of 
pinch  bars  is  not  permitted  in  the  back- 
ramming.  A  mixture  of  fine  sand  and  pav- 
ing pitch  is  poured  into  the  joints  until 
full. 

Wood  Block. — To  avoid  bleeding,  the 
blocks,  besides  the  ordinary  treatment  when 
being  creosoted,  have  a  final  steaming  and 
vacuum  treatment,  and  the  amount  of  oil 
has  been  reduced  from  18  to  16  lb.  To 
avoid  bulging  of  the  pavement,  expansion 
joints  have  been  provided  along  the  curb. 
A  bituminous  filler  is  used  in  the  joints 
between  the  block. 

The  blocks  under  the  revised  specification 
are  4  in.  wide  by  4%  in.  deep,  and  vary  in 
length  from  8  to  12  in.  The  foundation  is 
6-in.  concrete,  over  which  is  spread  a  1/2-in. 
mortar  bed. 

Sheet  Asphalt  Pavement. — No  substan- 
tial changes  have  been  made  in  the  asphalt 
specification.  The  penetration  has  been  low- 
ered, varying  from  30  to  40,  depending  on 
the  traffic  conditions,  etc.  It  is  believed 
that  this  will  prevent  the  waves  and  rolls 
which  the  softer  asphalt  developed  under 
intense  automobile  traffic.  The  sheet 
asphalt  pavement  consists  of  I'o-in.  close 
binder  course  laid  on  a  6-in.  concrete 
foundation.  Over  the  binder  is  placed  a 
W-y-^n.  top  coat  or  wearing  surface.  It  is 
then  thoroughly  rolled  until  satisfactory 
compression  is  obtained. 

Asphalt-Block  Repairs 

On  the  subject  of  repairs  to  asphalt-block 
pavement  Mr.  Stern  makes  this  statement: 
"There  were  in  the  borough  on  Jan.  1,  1915, 
40  miles  of  asphalt  blocks  out  of  guarantee, 
and  early  in  1915  it  was  decided  to  make 
repairs  to  these  pavements  with  sheet 
asphalt,  instead  of  with  asphalt  block.  The 
result  of  our  experience  during  the  season 
has  proved  that  it  is  much  more  satisfac- 
tory, and  also  cheaper,  than  to  make  re- 
pairs with  asphalt  blocks,  as  a  smoother 
surface  can  be  obtained  owing  to  the  fact 
that  the  asphalt  blocks  were  uneven  and 
with  sheet  asphalt  the  patch  is  rolled  down 
to  conform  with  the  adjoining  pavement." 


Improper  Inlets  Damage 
Drainage  Ditches 

Scour  at  EInd  of  Culvert  Prevented  by  Head 

Wall — Cattle  Guards  in  Place  of   Fences 

Permit  Free  Passage  of  Driftwood 

MINIMUM  maintenance  cost  of  ditches 
in  the  Little  River  Drainage  District 
of  Missouri  is  sought  by  instructing  the 
abutting  property  owners  through  a  quar- 
terly bulletin  how  to  build  bridges  that  will 


of  galvanized-iron  pipe  ending  in  a  head 
wall  about  3  ft.  wide  and  extending  at  least 
18  in.  below  the  bottom  of  the  ditch. 

An  obstructing  fence  is  also  shown  with 
driftwood  piled  behind  it,  which,  in  time  of 
high  water,  will  cause  excessive  cutting  of 
the  section  at  some  point  and  a  silt  deposit 
for  many  feet  upstream.  A  cattle  guard 
of  the  type  illustrated  is  recommended. 

For  bridges  over  ditches  with  4  to  10-ft. 
base  widths  the  district  recommends  two 
bents  of  piling   driven   half   way   up  the 


www »- 

H — »   m    <t    ¥> 

-n — »-« — »«- 

« — >»■  K     W     W 


60d4'c.foc. 


5PURA 


5PURB 


Part  Plan 


DRAINAGE-DITCH    CATTLE    GUARD    ALLOWS    DRIFTWOOD    TO    PASS   THROUGH 


not  break  down  the  banks  or  fall  into  the 
ditch,  and  to  construct  proper  inlets  and 
cattle  guards.  The  shoaling  and  under- 
cutting due  to  an  entering  ditch  without 
any  special  provision  is  illustrated  in  one 
of  the  photographs.  The  standard  tile  in- 
let of  the  district  consists  of  a  16-ft.  length 


slopes  and  mud  sills  back  about  8  ft.  from 
the  top  edge  of  the  slope.  On  these  are 
placed  four  14  x  14-in.  stringers  for  the 
planking.  William  A.  O'Brien,  chief  engi- 
neer of  the  district,  supervises  the  work. 


THIS  FENCE  HOLDS  DRIFTWOOD  AND  THB  POOLED  WATER  BEHIND  DEPOSITS   SILT 


HEAD  WALL  WOULD  PREVENT  UNDERCUTTING 


August  19,  1916 


ENGINEERING    RECORD 


227 


Perform  All  Work  for  Double-Deck  Sewer 
from  Five  Mounted  Platforms 

Milwaukee  Interceptors  for  Gravity  and  Pressure  Flows  Built 
in  Soft  Material  with  Few  Men  and  Maximum  of  Equipment 


FIVE  portable  platforms  straddling  the 
sewer  trench  handle  all  the  different 
operations  in  the  construction  of  the  inter- 
cepting sewer  on  the  east  side  of  the  Mil- 
waukee River.  A  60-in.  cast-iron  pipe  is 
laid  on  top  of  a  concrete  conduit  supported 
on  30-ft.  wood  piles.  Each  platform  runs 
on  the  same  set  of  rails,  16  ft.  apart,  and 
the  work  is  so  bunched  that  only  about  375 
ft.  of  street  from  pavement  to  completed 
backfill   is  open  at  one  time. 

On  platform  1  is  a  Vulcan  steam  ham- 
mer with  which  the  25-ft.  Lackawanna  steel 
sheet  piling  is  driven  on  each  side.  This 
is  done  after  the  sandstone  block  pavement 
has  been  removed.  Although  the  blocks 
were  laid  with  cement  joints,  the  courses 


the  blow.  For  this  reason  it  was  possible 
to  break  the  base  rapidly  and  in  a  straight 
line  close  to  the  limit  of  the  pavement  cut. 

Platform  2  has  a  derrick  frame  and 
boom  and  operates  a  V^-yd.  Owens  clam- 
shell bucket.  Excavated  material  is  de- 
posited in  5-yd.  dump  cars  running  on  a 
narrow-gage  track  5  ft.  west  of  the  plat- 
form track  or  onto  a  10-ton  Foden  steam 
wagon.  The  narrow-gage  track  runs  back 
to  the  backfill  trench  and  beyond  to  the 
end  of  the  street  to  a  dock,  where  the  ma- 
terial is  dumped  into  a  pit,  from  which  a 
clamshell  bucket,  operated  by  an  A-frame 
derrick,  loads  it  on  a  scow,  which  is  dumped 
5  miles  out  in  the  lake. 

Platform  3  has  a  pile  driver  with  iy2-ton 


STEEL  FORMS  IN  SECTIONS  30  FEET  LONG  ARE  USED    FOR  THE   INVERTS 


were  easily  barred  apart  and  the  end  stones 
broken  in  half  with  a  hammer.  The  6-in. 
concrete  base  was  broken  up  with  a  3000-lb. 
drop  hammer,  which  seemed  to  punch 
through  the  concrete  and  not  to  crack  it 
materially  any  distance  from  the  area  of 
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ALL   WORK   IS   DONE  FROM   FIVE   PLATFORMS 

concrete  platform.  Only  excavation  and 
pile  pulling  are  attempted  at  night. 

The  reinforcing  rods  for  the  invert  are 
made  into  a  mat  in  place  and  left  on  the 
plank  base  until  the  30-ft.  section  of  Blaw 
forms  for  this  invert  and  6  In.  of  the  side 
walls  have  been  pulled  ahead  from  finished 
work  to  the  new  position.  Then  the  mat  is 
picked  up  and  wired  into  its  true  position. 
The  form  is  perforated  to  let  out  excess 
water  from  the  concrete,  which  is  mixed 
wet  and  chuted  to  place  directly  from  the 
mixer.  The  reinforcing  bars  for  the  side 
walls  are  stuck  in  after  the  concrete  has 
been  placed  and  becomes  sufficiently  stiff 
to  support  them  in  an  upright  position. 
Steel  forms  are  also  used  for  the  upper 
portion. 

The  work  is  being  carried  out  by  Jen- 
nings &  Ross  of  Montreal,  for  the  Mil- 
waukee Sewerage  Commission,  of  which  T. 
Chalkley  Hatton  is  chief  engineer.  George 
R.  Young  is  resident  engineer  on  this 
contract. 


PIPLo    ARE    HANDLED    AND    PILES    ARE    PULLED 
FROM    25-FOOT    GALLOWS    FRAME 


drop  hammer  for  driving  the  wooden  piles 
under  the  concrete  conduit.  These  piles 
are  driven  to  grade  and  are  not  cut  off. 

Mixer  Suspended 

There  is  no  house  on  platform  4,  for  the 
1/3-yd.  Smith  mixer  is  suspended  and  the 
aggregates  are  wheeled  from  the  stockpile 
along  the  opposite  side  of  the  street  onto 
the  platform,  which  is  about  3  ft.  high 
above  the  ground  level.  Steam  to  operate 
the  mixer  engine  is  piped  from  platform  3 
ahead. 

The  last  platform  carries  a  gallows  frame 
25  ft.  high  and  has  a  pair  of  15-in.  I-beams 
for  a  headblock,  so  that  the  trolley  sup- 
port for  the  block  and  fall  can  be  switched 
from  one  side  of  the  trench  to  the  other, 
to  pull  the  piles  or  to  handle  the  60-in. 
pipe.  The  piles  pull  quite  easily,  as  the 
material  is  fill  for  10  ft.  down  and  marsh 
mud  for  the  remainder  of  the  distance. 

Pressures  are  heavy  and  sets  of  8  x  8-in. 
wales  and  6  x  6-in.  braces  are  set.  The 
wales  are  18  ft.  long,  and  a  brace  is  placed 
at  the  ends  and  middle,  leaving  about  8  ft. 
in  the  clear  for  removing  the  excavation. 

Little  pumping  is  necessary,  a  2-in.  Nye 
steam  pump  in  the  sump  fed  from  the  tile 
underdrain  and  a  pulsometer  suspended 
from  platform  3  being  all  that  is  required. 

Light  for  the  night  shift  is  provided  by 
two  Prest-O-Lite  lamps  on  the  back  of  the 


SEWER     CONSISTS     OF     60-INCH     CAST-IRON     PIPE 
LAID  ON   CONCRETE   CONDUIT 
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Would  Silt  Cedar  River  Reservoir  with  Clay 
and  Place  Asphaltic  Lining 

Consulting  Engineers  Stearns,  Mulholland  and  Thomson  and  City  Engineer 
Dimock  Make  Independent  Recommendations  for  Seattle's  Leaking  Basin 


PLANS  for  sealing  the  Cedar  River  res- 
ervoir at  Seattle,  Wash.,  the  storage 
basin  from  which  large  volumes  of  water 
have  been  escaping  through  subsurface 
channels  and  reappearing  at  the  surface  of 
the  ground  in  the  form  of  springs,  have 
been  recommended  in  independent  reports 
submitted  recently  to  City  Engineer  A.  H. 
Dimock  by  three  consulting  engineers,  Fred- 
eric P.  Steams  of  Boston,  William  Mul- 
holland of  Los  Angeles  and  R.  H.  Thomson 
of  Seattle.  The  remedies  suggested  for 
making  the  reservoir  watertight  range  from 
silting  with  clay  to  the  placing  of  an  im- 
pervious lining  to  consist  either  of  con- 
crete or  of  a  mixture  of  hot  sand,  gravel 
and  asphaltic  oil.  In  a  communication  sub- 
mitted to  the  City  Council  of  Seattle,  Aug. 
4,  Mr.  Dimock  summarizes  the  reports  of 
the  three  consulting  engineers  and  also 
makes  recommendations  of  his  own.  He  fa- 
vors, as  the  initial  step  of  the  repair  work, 
clearing  the  reservoir  site,  cutting  down 
the  banks  and  sluicing  in  clay.  This  pro- 
gram, it  is  estimated,  would  cost  $410,000. 
If  the  basin  should  not  be  effectively  sealed 
by  this  process  he  would  place  over  a  por- 
tion or  all  of  it  an  asphaltic  lining  of  a 
type  developed  by  him  in  laboratory  experi- 
ments. Such  a  lining,  Mr.  Dimock  esti- 
mates, could  be  laid  at  a  cost  of  $3,000  per 
acre.  Digests  of  the  consulting  engineers' 
reports,  as  presented  by  Mr.  Dimock,  and 
Mr.  Dimock's  own  findings,  as  submitted  to 
the  City  Council,  are  given  below. 

Mr.  Mulholland's  and  Mr.   Stearns' 
Reports 

The  report  of  Mr.  Mulholland  states,  sub- 
stantially, that  Cedar  Lake  was  formed 
originally  by  a  great  deposit  of  morainal 
material  closing  the  valley.  This  material 
consists  of  sands  and  gravels  overlying  a 
base  of  coarse,  angular  rocks  and  wash 
boulders.  Cedar  Lake  was  undoubtedly 
much  larger  than  at  present  and  filled  the 
basin  to  about  the  height  to  which  it  is 
proposed  to  raise  it  by  the  masonry  dam — 
that  is,  to  El.  1590. 

The  basin,  Mr.  Mulholland  believes,  will 
not  seal  itself  by  natural  means  alone,  but 
it  may  be  made  available  for  use  by  the 
following  successive  steps: 

(a)  Clear  away  the  stumps  and  debris, 
sluice  down  the  steep  banks  to  a  flat  slope 
and  fill  the  bottom  to  a  depth  of  15  or  20  ft. 
This  preliminary  work  should  effect  a 
marked  improvement. 

(b)  Sediment  the  bottom  by  pumping 
clay  in  suspension  into  the  waters  of  the 
basin.  This  sedimentation  will  probably 
effect  a  permanent  cure  so  far  as  the  bot- 
tom of  the  reservoir  is  concerned. 

(c)  Protect  the  sides  of  the  basin  against 
seepage  and  wave  action  by  constructing 
an  impervious  lining,  preferably  of  some 
asphaltic  preparation. 

In  view  of  the  large  area  involved 
and  problems  presented,  it  would  be  wise 
at  the  present  time,  according  to  Mr.  Mul- 
holland, to  limit  operations  to  El.  1570,  leav- 
ing the  full  elevation  to  be  attained  at  a 
later  date  after  experience  has  been  ac- 
quired by  the  use  of  the  above  methods. 

Mr.  Steams  reports  as  follows :   The  lake 


at  one  time  extended  to  El.  1580  or  1590. 
The  bed  of  this  ancient  lake  (that  is  to  say, 
that  portion  of  the  new  reservoir  lying 
north  of  the  north  bank  of  Cedar  River) 
may  not  require  lining  to  make  it  reason- 
ably tight.  Further  experiments  are  sug- 
gested to  determine  this  point. 

The  basin  will  not  ever  seal  itself  by  nat- 
ural means  alone.  Some  improvement  may 
be  effected  by  clearing,  sluicing  down  the 
banks  and  filling  up  the  bottom,  but  not 
sufficient  to  make  the  reservoir  available 
for  use.  The  reservoir,  Mr.  Stearns  states, 
must  be  lined  throughout  with  some  im- 
pervious material.  The  experiments  made 
by  the  City  Engineer's  Department  are 
leading  in  the  right  direction.  The  work 
should  be  limited  at  the  present  time  to 
El.  1570.  The  penstocks  should  be  raised 
above  the  lining  before  beginning  work. 

Mr.  Thomson's  Report 

Mr.  Thomson's  report  does  not  discuss 
some  of  the  preliminary  questions  gone  into 
by  Mr.  Stearns  and  Mr.  Mulholland,  but 
enters  at  once  upon  the  problem  of  making 
the  reservoir  available  for  use.  He  also 
recommends  that  work  be  limited  for  the 
present  to  El.  1570.  He  then  discusses 
fully  the  plans  or  methods  for  accom- 
plishing this  result  and  gives  detailed  costs 
of  each.  These  methods  are  as  follows: 
(a)  Sealing  by  the  use  of  silt;  (b)  sealing 
by  the  use  of  some  form  of  asphaltic  appli- 
cation or  composition;  (c)  sealing  by  the 
use  of  standard  Portland  cement  concrete 
with  applications  of  liquid  asphalt;  (d)  a 
combination  of  some  of  the  above  methods. 

Mr.  Thomson  strongly  prefers  the  silting 
method  pure  and  simple,  which  he  esti- 
mates will  cost  $445,800.  If  a  lining  is  to 
be  placed,  he  prefers  a  two-course  concrete 
with  an  application  of  asphalt  between  the 
courses,  which  he  estimates  will  cost,  in- 
cluding the  preliminary  treatment  of  the 
basin,  $1,241,600. 

Mr.  Thomson  suggests  as  an  alternative 
to  these  two  propositions  the  lining  of  the 
westerly  half  of  the  reservoir  with  two- 
course  concrete  and  the  silting  of  the  east- 
erly half,  at  an  estimated  total  cost  of 
$829,200 

Mr.  Dimock's  Statement 

It  will  be  noted,  Mr.  Dimock's  report 
states,  that  these  three  reports  substan- 
tially agree  that  the  basin  may  be  made 
available  for  use.  They  agree  also  that  the 
first  work  to  be  done  is  to  clear  the  basin, 
cut  down  the  steep  north  bank  to  a  flatter 
slopfr — filling  up  the  bottom  with  the  ma- 
terial so  obtained — and  then  to  sluice  in 
clay. 

Mr.  Mulholland  has  great  faith  in  the 
virtue  of  clay  for  preventing  leakage.  His 
judgment  was  that  a  large  body  of  clay 
might  be  obtained  from  the  bed  of  Cedar 
Lake,  and  at  his  instance  borings  were 
made  to  ascertain  this  point.  These  bor- 
ings have  shown  the  correctness  of  his  con- 
clusion that  large  bodies  of  clay  may  be 
obtained  from  the  easterly  portion  of  the 
lake.  Very  recently,  however,  the  logging 
operations  around  the  lake  have  disclosed 
the  existence  of  a  large  body  of  practically 


pure  clay  lying  on  the  sidehill  above  the 
lake.  Preliminary  investigations  lead  to 
the  belief  that  this  body  of  clay  contains 
about  300,000  cu.  yd.  There  are,  therefore, 
fortunately,  two  sources  from  which  to  ob- 
tain cheaply  the  necessary  clay,  the  pref- 
erable source  being  the  bed  lying  above  the 
lake. 

The  reports  vary,  however,  as  to  the 
amount  of  artificial  lining  to  be  required, 
Mr.  Thomson  believing  that  sealing  by  silt- 
ing will  be  sufficient  and  that  an  artificial 
lining  will  be  unnecessary.  Mr.  Steams, 
on  the  other  hand,  thinks  it  will  be  neces- 
sary to  line  the  entire  basin,  and  Mr.  Mul- 
holland occupies  an  intermediate  position, 
believing  that  it  will  be  necessary  to  line 
the  slopes  only. 

Impervious  Asphaltic  Mixture 

Mr.  Dimock's  own  investigations  have  led 
him  to  the  firm  opinion  that  the  mere  cut- 
ting down  of  the  existing  banks  and  re- 
arranging of  existing  material  would  not 
accomplish  any  material  betterment  of  con- 
ditions. It  was  necessary,  therefore,  before 
proceeding  with  such  work  to  determine 
whether  or  not  an  impervious  lining  could 
be  applied  successfully  and  economically  to 
the  large  areas  necessary  to  be  covered. 

"Our  laboratory  experiments,"  Mr.  Di- 
mock reports,  "have  demonstrated  conclu- 
sively that  such  a  lining  can  be  made.  These 
experiments  show  that  by  the  use  of  fuel 
oil  emulsions,  or  preferably  of  the  heavier 
asphaltic  oils  mixed  with  hot  sand,  gravel 
and  dust  in  proper  proportions,  a  material 
can  be  made  which  shows  a  greater  degree 
of  impermeability  than  ordinary  concrete. 
Furthermore,  a  lining  of  this  character  will 
possess  sufficient  elasticity  to  adapt  itself 
readily  to  slight  settlements  of  the  founda- 
tion and  to  changes  of  temperature.  It  also 
has  sufficient  stability  to  resist  wave  action.' 
Preliminary  estimates  indicate  that  a  lin- 
ing based  on  the  use  of  a  heavy  asphaltic 
oil  may  be  laid  at  an  expense  of  approxi- 
mately $3,000  per  acre.  Even  if  experi- 
ence shows  that  it  may  be  necessary  to  ap- 
ply this  lining  to  the  entire  area  of  the  new 
basin,  the  total  cost  will  not  be  prohibitive 
— as  Mr.  Mulholland  remarks,  'when  the 
great  and  everlasting  benefits  of  this  reser- 
voir are  considered.' 

"I  concur  in  the  suggestions  of  the  three 
consulting  engineers  that  the  work  for  the 
present  be  limited  to  El.  1570.  The  area 
of  the  reservoir  south  of  the  north  bank 
below  El.  1570  is  190  acres. 

"I  would  recommend  that  sufficient  funds 
be  provided  at  this  time  to  carry  on  the 
preliminary  work  of  clearing,  cutting  down 
the  banks  and  sluicing  in  clay.  The  esti- 
mated cost  of  this  work  is  as  follows: 


Clearing  200  acres,  at  $200 J40,000.00 

Grading,  1.500,000  cu.  yd.,  at  12c 180,000.00 

Silting,  300,000  cu.  yd.,  at  20c 60,000.00 

Rebuilding  penstocks 65,000.00 

Raising  overflow  crest  of  dam  to  El.  1570  5,000.00 
Engineering,    superintendence    and    inci- 
dental expenses 60,000.00 

Total    , $410,000.00 


"When  the  work  included  in  this  estimate 
has  been  completed,  and  perhaps  prior  to 
its  completion,  it  will  be  possible  to  de- 
termine its  efficiency  and  to  decide  .just 
what  additional  measures — such  as  the 
placing  of  a  lining  over  a  portion  or  all  of 
the  basin — it  may  be  necessary  to  take.  It 
is  possible  that  it  may  develop  that  the 
lining  of  the  entire  basin  may  not  be  essen- 
tial, but  I  do  not  believe  this  can  be  accu- 
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rately  foretold  at  this  time  and  in  present- 
ing the  estimate  it  should  be  understood 
that  the  work  contemplated  is  not  expected 
to  effect  a  complete  solution  of  the  problem 
which  confronts  us,  but  that  it  is  an  essen- 
tial preliminary  and  first  step  to  any  oper- 
ations which  may  be  undertaken  to  secure 
a  tight  and  usable  basin,  and  that  when  this 
preliminary  work  has  been  done,  funds 
must  be  provided  to  carry  on  and  complete 
the  work." 

Bascule  Bridge  Survives 
Blow  from  Steamer 

Overhanging    Bow    of   Seagoing   Boat   Strikes 

Open  Span  at   Floorbeam  32  Feet  Above 

Water    and    Displaces    Lower    Chords 

AN  UNUSUAL  accident  occurred  to  the 
Strauss  bascule  bridge  over  the  Sabine 
Neches  Canal  at  Port  Arthur,  Tex.,  when 
it  was  struck  by  a  seagoing  steamer  last 
April.  That  the  structure  remained  stand- 
ing, although  badly  warped  by  the  severe 
impact  of  the  blow,  seems  to  be  excellent 
evidence  of  the  resisting  power  of  this  type 
of  bridge  against  a  force  which  no  bridge 
is  designed  to  withstand.  The  accompany- 
ing photographs  indicate  the  extent  of  the 
damages. 

The  structure  is  a  Strauss  heel  trunnion 
type  of  bascule  bridge,  taking  its  name 
from  the  fact  that  the  main  trunnions  are 
located  at  the  intersection  of  the  bottom 
chords  and  end  posts.  The  trunnion  bear- 
ings are  secured  to  the  base  of  the  tri- 
angular counterweight  tower,  footing  on 
the  piers.  The  main  span  of  the  bridge  is 
105  ft.  center  to  center  of  channel  piers; 
six-panel  through  riveted  Warren  trusses, 
24  ft.  apart  on  centers,  provide  a  21-ft. 
clear  roadway  and  two  6-ft.  clear  sidewalks 
are  carried  on  cantilever  brackets.  The 
roadway  has  3-in.  wooden  planking  sup- 
ported on  steel  stringers  and  provides  for 
a  double-track  electric  street  railway,  al- 
though only  one  track  is  in  use.  The  side- 
walk planking  is  carried  on  wooden 
stringers.  The  counterweight  tower  is 
supported  on  four  concrete  piers,  one  under 
each  comer  of  the  tower  base,  built  of 
concrete  pile  clusters  of  seven  piles  each, 
capped  with  a  hexagonal  block  of  concrete 
6  ft.  deep,  tied  together  transversely  by  a 


reinforced-concrete  beam  of  the  same 
depth  and  2  ft.  thick.  The  two  piers  at 
the  channel  line  are  protected  by  a  timber 
fender,  with  two  pile  clusters  at  each  end 
and  a  single  row  of  intermediate  piles. 

Details  op  Accident 

At  the  time  of  the  accident  the  bridge 
was  fully  raised  for  the  passage  of  the 
steamer  "Splendor,"  a  6000-ton  gasoline 
carrier.  In  beginning  its  passage  through 
the  open  bridge  the  steamer  sheared  off  to 
the  side,  coursing  diagonally  across  the 
stream,  and  the  overhanging  bow  rammed 
the  bridge  almost  broadside  at  the  second 
floor  beam,  32  ft.  above  the  water  level, 
displacing  this  point  7  ft.  south  and  5'/2  ft. 
west,  the  canal  running  north  and  south. 
The  bridge  at  this  point  did  not  overhang 
the  vertical  clearance  line  projected  up 
from  the  face  of  the  waling  on  the  fender, 
but  the  forward  overhang  of  the  bow  of 
the  boat  extended  over  the  top  of  the  fender 
when  the  boat  was  diverted  from  its  course. 
After  the  accident,  bracing  timbers  were 


BENT  LOWER  CHORDS  DAMAGED  BY  BOAT 


BENT   CHORDS  SEEN   BEYOND   MAIN   TOWER 

placed  to  strengthen  the  badly  bent  chords, 
and  the  upper  end  of  the  span,  which  over- 
hung about  16  ft.  beyond  the  normal  posi- 
tion, was  guyed  back  with  cables.  The 
timber  floor  was  then  removed  to  lessen 
the  effect  of  wind  load. 

It  is  claimed  by  the  designers  that  the 
separation  of  the  counterweight  from  the 
leaf  by  means  of  the  articulated  connec- 
tions largely  localized  the  damage  to  the 
moving  leaf  itself,  that  the  counterweight 
trusses  and  links  suffered  no  damage,  and 
the  counterweight  tower,  aside  from  some 
derangement  at  the  base,  remained  un- 
impaired, and  that  the  moving  leaf  pos- 
sessed maximum  stability,  having  a  secure 
connection  to  the  piers  through  the  trun- 
nions and  bearings  located  at  the  tops  of 
the  piers.  This  bridge  is  the  earlier  form 
of  this  type.  Since  its  design  improve- 
ments have  been  effected,  one  of  which  is 
the  location  of  the  operating  machinery  on 
the  fixed  triangular  tower  instead  of  on 
the  moving  leaf.     If  this  had  been  used 


OVERHANG  INCREASE  DUE  TO  WARPED  CONDITION 

here  the  work  of  repair  would  have  been 
facilitated. 

The  span  is  now  being  dismantled  and 
rebuilt,  new  members  being  supplied  where 
necessary.  The  contract  for  reconstruction 
was  let  to  the  original  contractor,  the 
Spence-Howe  Construction  Company  of 
Port  Arthur,  and  E.  B.  Van  de  Greyn  of 
Houston,  Tex.,  has  been  retained  as  con- 
sulting engineer.  The  bridge  was  origi- 
nally completed  by  the  contractor  in  1913. 
It  was  fabricated  by  the  Penn  Bridge  Com- 
pany of  Beaver  Falls,  Pa.,  according  to  the 
design  and  plans  of  the  Strauss  Bascule 
Bridge  Company  of  Chicago.  The  bridge 
was  built  at  a  cost  of  $35,000  for  the  Port 
Arthur  Pleasure  Pier  Company,  but  is  now 
under  the  control  of  the  city  of  Port  Arthur. 


Loose-Leaf  Methods  Applied 
to  Surveyors'  Notes 

Detachable  and  Duplicate  Records  Highly  De- 
sirable and  Easily  Taken  with  Proper 
Sort  of  Ekiuipment 

By  WILUAM  D.  SELL 
Civil  Engineer,  Charleston,  W.  Va. 

LOOSE-LEAF  SYSTEMS  have  proved 
their  advantages  in  most  lines  of  busi- 
ness and  professions.  Yet  it  would  seem 
that  some  points  might  be  well  emphasized 
when  it  comes  to  their  adaptability  to  sur- 
veying. Here,  I  think,  are  three  very 
strong  advantages:  (1)  The  ease  of  re- 
arranging and  combining  notes  taken  at 
different  times  and  places  by  different  corps 
in  a  logical  and  consistent  order,  which 
never  can  be  foreseen  and  provided  for 
when  tight-back  field  books  are  used;  (2) 
the  facility  with  which  portions  of  these 
notes  can  be  removed  for  future  field  work 
without  taking  a  burden  of  a  whole  knap- 
sack of  miscellaneous  bound  books;  (3) 
the  ease  of  indexing  and  referencing.  In 
my  opinion,  the  lack  of  suitable  binders  and 
holders  for  loose-leaf  sheets  has  been  the 
reason  that  they  have  not  been  more  largely 
used  in  our  profession. 

What  especially  impresses  me  is  the  ques- 
tion of  carbon  duplication.  Duplication  of 
notes  taken  on  engineering  work  should  be 
done  in  order  that  the  work  of  the  parties 
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in  the  field  may  be  available  for  the  office 
force  within  the  shortest  possible  interval 
for  mapping,  calculations  and  study,  and  in 
order  that  the  notes  taken  may  be  placed  at 
two  different  points  to  guard  against  the 
losing  of  the  original  notes  or  the  loss  of 
the  same  by  fire  or  theft. 

It  must  be  remembered  that  field  notes 
taken  have  a  first  value  at  the  immediate 
time  equal  to  the  sum  of  the  pay  of  the 
corps  taking  the  same  plus  all  the  attendant 
expense.  If  the  book  is  lost,  the  work  must 
all  be  done  over  again.  This  is  the  basic 
value,  and  each  unduplicated  field  book  un- 
til maps  and  reports  are  made  or  work 
completed  has  such  a  value.  There  will 
always  be  some  addition  to  this  basic  value 
on  account  of  delay.  What  might  be  the 
maximum  value  is  purely  conjectural;  if 
the  work  to  be  done  must  for  any  reasons, 
strategic  or  commercial,  be  rushed  to  a 
speedy  conclusion,  the  result  of  the  loss  of 
a  notebook  could  not  be  measured  in  dollars 
and  cents. 

The  present  form  of  duplicating  field 
books  as  sold  are  not  in  my  judgment  a  suc- 
cess. They  have  tight  backs  with  alternate 
leaves  perforated ;  the  pages  are  about  5x7 
in.,  the  open  two  pages  being  used  for  notes. 
They  contain  about  80  leaves  and  cost  in 
the  neighborhood  of  $1  each.  They  are 
somewhat  of  an  improvement  over  the  loose- 
leaf  ring  books  for  note  taking,  as  the  slip- 
ping of  the  carbon  sheet  in  the  latter  is  a 
continuing  source  of  annoyance. 

A  Convenient  System 

I  use  a  5  X  8  sheet,  which  fills  all  my  re- 
quirements a  great  deal  better,  and  with 
the  binders  and  holders  securable  are  ideal. 
On  this  sheet  there  is  a  writing  surface  of 
5  X  7  in.  which  serves  as  the  double  page 
of  the  ordinary  field  book.  In  the  field  a 
sufficient  number  of  sheets  are  placed  in  a 
clutch  holder,  using  the  kind  with  only  one 
cover  hinged.  This  holder  is  not  too  large 
for  the  pocket  of  the  ordinary  working 
jacket. 

For  my  original  notes  I  use  a  good  qual- 
ity of  ledger  linen,  the  best  procurable,  per- 
fectly plain.  Some  might  prefer  the  sheets 
ruled  on  standard  forms,  but  this  would  re- 
quire too  large  a  supply  to  be  kept  on  hand, 
and  a  plain  sheet  is  adaptable  in  a  minute 
or  two  to  any  arrangement  necessary.  The 
duplicate  sheet  may  be  a  cheaper  paper  and 
of  a  decidedly  different  color. 

In  place  of  a  lot  of  loose  papers  to  be 
sorted  over  and  unfolded  at  frequent  inter- 
vals, I  use  what  I  term  data  sheets.  These 
are  prepared  in  the  office  (with  colored 
duplicates),  and  on  them  is  written  infor- 
mation pertinent  to  the  field  work,  such  as 
conveyances,  surveys,  specifications,  detailed 
instructions,  tables  frequently  used  in  field 
calculations  and  the  like.  These  are  placed 
in  a  binder,  which  is  carried  in  the  field 
either  in  a  large  inside  coat  pocket  or  in  a 
knapsack.  In  this  binder  at  the  close  of  the 
day's  work  are  placed  the  original  field 
notes. 

Care  of  Notes 

Duplicates  of  the  field  notes  are  sent,  in 
some  safe  manner,  to  the  office  at  as  fre- 
quent intervals  as  possible.  There  they  are 
placed  in  a  binder  together  with  the  dupli- 
cate data  sheets.  If  the  field  party  is  in 
camp,  any  duplicates  on  hand  should  be 
placed  in  a  metal  despatch  box  and  left  in 
the  custody  of  the  cook,  with  proper  instruc- 
tion as  to  the  value  of  the  same.  If  the 
work  is  done  from  a  city  office,  the  dupli- 


cates should  be  placed  each  night  in  a 
vault  or  safe.  The  original  and  duplicate 
notes  should  not  be  left  at  the  same  place 
for  fear  of  destruction  by  fire. 

Every  sheet  should  be  dated  and  lettered 
at  the  top  with  the  title  of  the  engagement 
and  subtitled  with  the  particular  subject 
being  investigated.  Follow  the  business 
rule,  only  one  subject  to  the  sheet,  then 
later  they  can  be  properly  and  consistently 
rearranged,  and  any  number,  few  or  many, 
removed  for  temporary  use  in  field  or  office, 
with  no  difficulty  in  selecting  the  proper 
sheets.  If  there  is  any  information  secured 
in  the  field,  enter  a  memo  sheet  giving  par- 
ticulars in  full,  and  it  can  be  inserted  wher- 
ever it  belongs. 

For  the  field  supplies  take  about  twenty- 
five  sheets  of  each  paper,  original  and  dupli- 
cates, and  place  alternately  together  with 


four  carbon  sheets  of  the  same  size.  Se- 
curely wrap  these  and  paste  the  wrapping 
and  label  the  contents.  Several  of  these 
packages  will  be  an  ample  supply,  and  they 
can  be  carried  anywhere  without  any  ap- 
prehension of  finding  them  soilea.  The 
clutch  holder  will  take  about  this  amount 
very  comfortably. 

If  the  work  is  of  sufficient  magnitude  to 
justify  a  permanent  record,  this  can  be 
made  in  the  office  in  ink  on  ledger-linen 
sheets.  Much  of  it  can  be  typewritten,  but 
care  should  be  taken  that  a  record  ribbon 
is  used  on  the  machine. 

As  to  the  final  disposition  of  the  dupli- 
cates, when  everything  is  done,  reports  and 
maps  are  made,  construction  completed  and 
my  clients  have  made  a  final  settlement,  I 
destroy  them,  as  they  have  served  tlie  pur- 
pose for  which  they  were  made. 


Combine  Waterworks  Intake  and  Pumping 
Station  for  Standard  Oil  Refinery 

Erosion  Difficulties  and  Long  Suction  Line  Eliminated— Connection 
Made  to  Old  Station  Through  Centrifugal  Pumps  Without  Bypasses 


A  COMBINED  intake  and  pumping  sta- 
tion to  furnish  water  for  cooling  and 
condensing  purposes  to  the  Sugar  Creek 
refinery  of  the  Standard  Oil  Company  of 
Indiana,  10  miles  east  of  Kansas  City,  has 
recently  replaced  a  pumping  station  with 
3000  ft.  of  36-in.  suction  pipe  extended  into 
the  Missouri  River  on  a  pile  trestle. 

This  pile  trestle,  located  on  a  section  of 
riverfront  unprotected  by  shore  revetment 
for  a  distance  of  about  5000  ft.,  proved  in- 
secure owing  to  frequent  erosion  of  the 
river  bank.  Strenuous  effort  alone  saved 
the  refinery  from  a  prolonged  shutdown 
on  several  occasions.  To  relieve  the  anxiety 
attending  this  hazardous  situation  the  offi- 
cers of  the  company  determined  to  con- 
struct a  substantial  waterworks  intake  and 
to  revet  the  riverfront  to  such  extent  as 
might  be  found  desirable  and  necessary  for 
protection.  The  refinery  is  operated  steadily 
night  and  day  and  utilizes  from  10,000,000 
to  20,000,000  gal.  daily.  Pumps  in  the  new 
structure  are  below  the  low-water  line  and 
space  is  provided  for  either  horizontal  or 
vertical  type,  the  latter  type  being  installed 
at  present.  Flexibility,  provision  against 
any  shutdown  from  either  extreme  high  or 
low  water,  screen  arrangement  and  no  pro- 
vision for  bypassing  the  centrifugal  pumps 
in  the  new  intake  when  the  main  is  oper- 
ated as  a  suction  pipe  are  features  of  the 
installation. 

Why  the  Combination  Is  Employed 

A  part  of  the  undertaking  originally 
contemplated,  in  addition  to  the  building 
of  a  permanent  intake,  was  to  reconstruct 
or  enlarge  the  existing  pumphouse,  to  in- 
stall additional  pumping  machinery  and  to 
connect  the  pumps  in  the  reconstructed 
pumphouse  with  the  new  intake  by  a  sub- 
stantially laid  suction  pipe  of  large  ca- 
pacity. Past  experience  seemed  to  have 
demonstrated  that  a  long  line  of  suction 
pipe  could  be  operated  successfully  with 
the  assistance  of  an  auxiliary  vacuum 
pump  to  remove  air,  particularly  on  occa- 
sions of  low  water,  under  a  suction  lift  of 
15  ft.  However,  the  fact  that  skill  and 
vigilance  could  not  entirely  remove  the 
hazard  and  uncertainty  attending  the 
operation  of  a  long  line  of  suction  pipe,  and 
that  a  large  operating  interest  depended 


altogether  upon  an  unfailing  supply  of 
waier,  led  finally  to  the  plan  of  making  the 
new  structure  a  combined  pumphouse  and 
intake.  The  old  pump  installation  remains 
as  originally  built,  but  is  connected  with 
the  new  line  of  pipe  to  the  intake  for  emer- 
gency use  only  in  the  manner  originally 
contemplated. 

As  the  result  of  borings  along  the  river 
bank  and  several  preliminary  studies  the 
site  selected  for  the  permanent  intake  was 
about  2700  ft.  in  a  direct  line  up  the  river 
from  the  original  pumping  station,  or  about 
3000  ft.  by  pipe  line.  The  newly  revetted 
shore  line  extends  300  ft.  upstream  to  a 
junction  with  the  old  revetment,  and  in  the 
near  future  a  further  extension  downstream 
will  fill  in  the  remainder  of  the  5000-ft. 
gap  previously  described.  The  refinery  is 
in  the  valley  of  Sugar  Creek,  immediately 
adjoining  the  original  pumping  station, 
which  is  near  the  mouth  of  the  stream. 
The  borings  at  the  site  of  the  intake  indi- 
cated a  stratum  of  shale  at  a  depth  of  26 
to  28  ft.  below  low  water  at  the  river  face 
of  the  intake,  overlaid  with  strata  of  bould- 
ers, broken  stone,  gravel  and  sand.  The 
shale  was  regarded  as  a  suitable  founda- 
tion for  the  structure  and  was  at  an  eleva- 
tion which  admitted  of  excavation  in  open 
cut.  Accordingly  the  specifications  re- 
quired a  row  of  steel  sheet  piles  around  the 
site  of  the  pier,  with  tops  at  least  7  ft. 
above  low  water  on  the  river  side  and  the 
bottoms  driven  to  such  depth  as  might  be 
found  necessary  to  admit  of  excavation  in 
the  open. 

Excavation  in  Open  Cut  Easy 

The  excavation  in  open  cut  was  accom- 
plished with  no  great  difficulty  and  with 
but  little  interference  from  inflow  water. 
In  fact,  when  the  shale  was  uncovered  at 
a  depth  of  27  ft.  below  low  water  the  in- 
flow of  water  was  too  slight  to  require  the 
constant  use  of  a  small  sinking  pump.  But 
later,  after  a  few  feet  of  foundation  con- 
crete "had  been  deposited,  the  water  poured 
into  the  pit  through  openings  between  de- 
formed piles  in  such  volume  as  to  occasion 
a  protracted  delay  and  recourse  to  many 
expedients  before  it  could  be  finally 
checked.  Additional  sheet  piling  was  driven 
along  the  riverfront.    Subaqueous  blasting, 
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the  sealing  of  cavities  in  boulders  with 
river  silt  and  frequent  changes  or  rear- 
rangement of  pumping  machinery,  all 
helped  to  get  the  water  under  control. 

The  first  14  ft.  of  the  foundation  is  of 
1:3:6  concrete,  followed  by  4  ft.  of  1:3:5 
concrete  containing  steel  reinforcing  and 
bonding  rods.  The  top  of  the  foundation, 
forming  the  floor  of  the  several  chambers 
of  the  intake,  is  9  ft.  below  the  lowest  re- 
corded river  level  at  the  refinery.  From 
floor  level  to  the  top  of  the  pier  the  height 
is  41  ft.,  the  top  being  5  ft.  above  the  high- 
est recorded  river  level,  that  of  the  spring 
of  1903.  The  pier  above  the  foundation  is 
constructed  of  1:3:5  reinforced  concrete. 
A  vertical  division  wall,  24  in.  thick  and 
parallel  with  the  front  face  of  the  pier, 
separates  the  pier  into  two  compartments, 
one  for  the  pumps  and  the  other  for  the 
screen  chambers,  sluice  gates,  screens  and 
grates.  Notwithstanding  the  heavy  water 
pressure  against  the  24-in.  main  division 
wall  during  high  water,  the  concrete  is  im- 
pervious and  no  water  enters  the  pump 
chamber. 

Foture  Pump  Supports  Provided 

Sixteen  feet  above  the  bottom  there  are 
a  gallery  on  the  land  side  of  the  pump  com- 
partment and  three  reinforced-concrete 
beams,  each  18  x  36  in.,  for  the  support  of 
steady  bearing-s  of  vertical  pump  shafts  or 
for  the  support  of  horizontal  pumps,  should 
they  be  installed.  The  compartment  is  also 
spanned  by  two  sets  of  six  steel  I-beams 
anchored  into  the  concrete — the  lower  set 
for  the  pump-shaft  bearings  and  the  upper 
set,  within  3  ft.  of  the  top  of  the  pier,  for 
the  support  of  the  pedestal  of  the  electric 
motors.  At  the  level  of  each  of  these  two 
sets  of  I-beams  is  a  reinforced-concrete  gal- 
lery, 6  ft.  wide,  affording  convenient  access 
to  the  machinery  and  supports  for  and  ap- 
proaches to  various  details  of  intake  and 
machinery  equipment. 

On  the  river  side  of  the  main  division 
wall  are  two  solid  walls,  30  in.  thick,  nor- 
mal to  the  main  wall,  dividing  the  space 
into  three  screen  chambers,  each  8V2  ft. 
long  by  5  ft.  wide.  In  each  of  these  cham- 
bers are  cast-iron  screen  guides  for  a 
double  set  of  screens.  The  screens  are  in 
sections  made  of  perforated  steel  plates  set 
in  frames  of  structural-steel  angles.  The 
bottom  section  of  each  row  of  screens  has  a 
heavy  bale,  to  which  is  fastened  a  cable 
attached  at  the  opposite  end  to  a  windlass 
on  the  traveling  crane.  Thus  the  entire 
line  of  screens  is  raised  in  one  operation, 
each  section  of  the  screen  being  removed 
as  it  clears  the  guides  at  the  top  of  the  pier. 
The  front  of  the  pier  is  a  double  wall.  The 
face  or  curtain  wall  is  18  in.  thick,  with 
openings  5  ft.  square  for  two  sets  of  grates 
for  each  of  the  three  screen  chambers.  One 
set  of  these  openings  is  below  low-water 
level ;  the  other  set,  12  ft.  higher,  is  for  use 
during  high  water.  The  space  between  the 
walls  affords  ample  room  for  the  sluice-gate 
rods  and  guide  bearings.  In  the  inner  wall 
there  is  a  sluice-gate  opening  4  ft.  square 
opposite  each  grate  in  the  curtain  wall. 
The  sluice  gates  are  lifted  by  the  traveling 
crane,  the  hook  of  the  crane  cable  engag- 
ing a  chain  passing  through  an  eye  screwed 
to  the  top  of  the  valve  rod.  The  sluice 
gates,  grates,  frames  and  guides  were  fur- 
nished by  the  Coffin  Valve  Company. 

Each  screen  chamber  has  an  independent 
suction  pipe  arranged  for  an  independent 
pump,  but  any  pump  can  draw  water  from 
the   adjoining   chamber  by  means   of   in- 


verted siphon  pipes  embedded  in  the  foun- 
dation concrete  under  the  chamber  division. 
To  the  horizontal  flanged  opening  of  each 
siphon  pipe  is  bolted  a  companion  flange  in 
which  is  a  conical  valve  seat.  In  this  seat 
is  fitted  a  leather-faced  flap  valve  hinged  to 
the  companion  flange.  To  an  eye  in  the 
flap  a  cable  is  attached  extending  to  the 
top  of  the  pier,  for  the  purpose  of  manipu- 
lation. 

The  finish  of  the  top  of  the  pier  is  an 
overhanging  balcony  on  the  front,  up- 
stream and  downstream  sides  of  the  pier. 
The  shore  face  is  plain  except  for  a  brack- 
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COMBINED  INTAKK  AND  PUMPING  STATION 
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eted  bridge  rest  and  landing.  The  screen 
chambers  and  sluice-gate  walls  are  covered 
with  steel  plates  resting  on  I-beams  set  in 
pockets  in  the  concrete;  but  the  pump  pit 
is  open  except  for  the  balcony.  This  bal- 
cony and  supporting  beams  of  the  pump 
motors  are  constructed  3  ft.  below  the  top 
of  the  pier  in  order  to  minimize  the  danger 
of  injury  to  the  motors  while  handling  ma- 
terial with  the  traveling  crane. 

The  skeleton  work  of  the  superstructure 
consists  of  foiir  columns,  the  lower  part  of 
which  is  made  of  18-in.  Bethlehem  beams, 
with  brackets  at  the  top  for  the  support  of 
the  crane  beams,  the  upper  part  of  which  is 
structural  angles  and  plate,  with  a  bracket 
near  the  top  for  the  support  of  the  two 
24-in.  main  roof  beams.  The  two  18-in. 
crane  beams  rest  upon  the  column  brackets 
and  at  the  ends  in  the  brick  wall  on  steel 
bearing  plates. 

The  traveling-crane  bridge  is  designed 


to  carry  30  tons  so  as  to  be  able  to  handle 
horizontal  pumping  units,  should  an  instal- 
lation of  machinery  of  this  type  be  found 
desirable  in  the  future.  The  Whiting  crane 
in  use  at  the  present  time  is  of  15  tons 
capacity,  designed  for  hand  manipulation, 
and  is  sufficiently  powerful  for  handling 
the  machinery  now  in  use. 

Machinery  Jnstalxed 

The  machinery  installed  consists  of  three 
motor-driven  vertical  single-stage  centrif- 
ugal pumping  units,  each  unit  having  a 
capacity  to  deliver  10,000,000  gal.  of  water 
per  24  hours  under  a  total  head  of  110  ft. 
when  operating  at  a  speed  of  1175  r.p.m. 
The  centers  of  the  pumps  are  3  ft.  below 
low  water  and  32  ft.  below  the  bottom  of 
the  motor  bases.  The  3'/2-in.  shafts  are 
carried  by  a  thrust  bearing  set  in  a  bracket 
securely  bolted  to  the  bottom  flanges  of  the 
motor-supporting  beams.  The  motors  are 
connected  directly  to  the  shaft  by  flexible 
coupling.  Each  motor  is  of  300  hp.,  of  the 
three-phase  60-cycle  2200-volt,  slip-ring  in- 
duction type.  A  vertical  centrifugal  sump 
pump  of  100  gal.  capacity,  actuated  by  a 
motor  at  the  lower  balcony  level,  is  installed 
on  the  floor  of  the  pump  pit. 

The  severe  wear  which  vertical  centrif- 
ugal pumps  must  undergo  when  pumping 
muddy  water  continually  was  recognized  at 
the  very  beginning;  yet  the  advantage  of 
having  the  pumps  always  positively  primed 
and  ready  for  work  was  regarded  as  an 
offset  to  the  higher  cost  of  repairs  and 
maintenance  over  that  likely  to  be  incurred 
in  the  use  of  horizontal  pumps  set  at  a 
higher  level.  In  any  event,  the  intake  is 
roomy  enough  to  permit  the  use  of  either 
type  of  pump,  and  a  change  from  one  to  the 
other  type  can  be  made  in  the  future  if  ex- 
perience with  the  vertical  pumps  warrants 
it ;  but  the  engineers  state  that  these  pumps 
have  now  been  in  constant  operation  for 
more  than  six  months  with  gratifying  re- 
sults. The  pumping  machinery,  gravity  oil- 
ing system,  shafting  and  bearings  were 
furnished  by  the  A.  S.  Cameron  Steam 
Pump  Works,  and  the  motors,  switchboard 
and  furnishings  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company. 

Clarify  Water  for  Hydraulic  Valves 

Construction  flexibility  is  provided  for 
by  lead  joints  on  the  horizontal  runs  of 
discharge  pipe  between  the  bend  at  the  top 
of  the  rising  pipe  and  the  flanged  wall  pipe 
embedded  in  the  concrete  of  the  intake  pier. 
The  hydraulic  valve  on  each  of  the  dis- 
charge'pipes  is  a  standard  Ludlow  valve  in 
which  the  hydraulic  valve  mechanism, 
rather  than  electrically  operated  mecha- 
nism, was  employed,  according  to  the  engi- 
neers, because  of  simplicity  and  freedom 
from  accident,  although  the  use  of  pressure 
water  for  this  purpose  entailed  unusual  ap- 
pliances. The  Missouri  River  water  is  used 
in  the  refinery  without  previous  sedimenta- 
tion; consequently  provisions  had  to  be 
made  to  clarify  the  water  utilized  in  the 
cylinder  of  the  hydraulic  valves,  and  after 
clarification  to  place  it  under  the  requisite 
pressure  for  valve  operation.  This  was  ac- 
complished by  installing  a  small  open  steel 
settling  tank,  42  in.  in  diameter  and  60  in. 
high,  on  the  middle  balcony,  and  suspend- 
ing beneath  the  same  balcony  a  closed  pres- 
sure tank,  30  in.  in  diameter  and  60  in. 
long.  The  settled  water  flows  by  gravity 
into  the  pressure  tank  and  is  then  put  un- 
der pressure  by  a  small  electrically  oper- 
ated air  pump.    The  waste  water  from  the 


232 


ENGINEERING     RECORD 


Vol.  74,  No.  8 


valve  cylinder  returns  to  the  settling  tank. 
A  hand-operated  air  pump  is  also  provided 
as  a  substitute  in  case  of  failure  of  the  elec- 
tric pump. 

3000-Foot  Suction  Successfully 
Operated 

Three  lines  of  20-in.  cast-iron  discharge 
pipes,  one  for  each  pumping  unit,  lead  from 
the  intake  to  a  36-in.  main  2645  ft.  long. 
This  main  is  laid  on  reinforced-concrete 
slabs  on  a  slightly  raising  gradient  to  a 
point  about  300  ft.  from  the  old  pumping 
station,  where  it  unites  with  two  lines  of 
steel  pipe,  one  line  leading  to  the  distribut- 
ing system  and  the  other  connecting  with 
the  suction  of  the  old  pumping  engines. 
This  36-in.  line  serves  the  purpose  of  a 
force  main  for  the  pumps  in  the  new  intake 
and  in  an  emergency  as  a  suction  pipe  for 
the  pumps  in  the  old  pumphouse.  The 
operation  of  pumps  successfully  with  a 
3000-ft.  suction  pipe  may  seem  doubtful; 
nevertheless,  it  was  satisfactorily  accom- 
plished very  soon  after  the  new  intake  was 
completed,  but  before  the  new  machinery 
was  in  shape  to  operate.  At  the  time  re- 
ferred to,  the  old  intake  was  undermined 
and  threatened  to  collapse  through  the  ef- 
fect of  river-bank  erosion.  Rather  than  in- 
cur the  expense  of  repairs  to  the  old  intake, 
needed  only  a  few  weeks  longer,  the  old 
pumps  were  coupled  up  to  the  new  work, 
getting  all  the  water  needed  through  the 
3000  ft.  of  suction  when  operating  under 
a  vacuum  of  15  ft.  at  the  pumps. 

The  novel  feature  of  the  work  as  planned 
is  that  no  provision  is  made  for  bypassing 
the  centrifugal  pumps  in  the  new  intake 
when  the  main  is  operated  as  a  suction  pipe. 
The  water,  under  suction  lift,  enters  the 
36-in.  main  simultaneously  through  the 
three  20-in.  branches  and  through  the  cas- 
ing and  impellers  of  the  three  centrifugal 
pumps.  In  an  emergency  requiring  more 
water  than  can  be  thus  obtained  it  is  de- 
signed to  remove  one  or  more  impellers  and 
cap  the  shaft  opening  in  the  pump  casing. 
This  expedient  seems  to  answer  every  prac- 
tical purpose  and  serves  to  simplify  greatly 
the  mechanical  part  of  the  installation  by 
avoiding  cumbersome  bypass  pipes  and  an 
unnecessary  multiplicity  of  valves. 

The  intake  is  equipped  with  a  two-pas- 
senger Hollister-Whitney  electric  elevator 
running  from  the  top  to  the  bottom  of  the 
pier,  an  Areo  steam  boiler  and  heating  sys- 
tem, electric  lights,  sump  pumps  and  pipes 
and  other  minor  conveniences. 

The  entire  work  was  carried  out  under 
the  direction  of  G.  H.  Moffett,  superintend- 
ent of  the  refinery,  who  had  his  own  force 
of  mechanics  to  install  the  machinery  and 
mechanical  equipment  in  and  about  the  in- 
take. C.  C.  Huhn  acted  as  inspector  dur- 
ing the  period  of  construction.  The  Mid- 
land Bridge  Company  was  contractor  for 
the  pier  exclusive  of  the  machinery  and 
piping.  The  design  of  the  intake,  machin- 
ery layout,  building,  pipe  line  and  mechani- 
cal details  of  the  intake  pier  is  the  work 
of  Wynkoop  Kiersted,  with  the  aid  of  his 
assistant,  W.  A.  Bott. 


Oiled  Pavements  Smoothed 
with  Scarifier  and  Scraper 

In  Riverside,  Cal.,  Material  Is  Taken  from  High 

Spots  and  Saved  for  Use  in  Filling  in 

Slight  Depressions 

ABOUT  120  miles  of  oiled  pavement  are 
in  use  in  Riverside,  Cal.,  some  of  which 
have  been  down  more  than  20  years.  Most 
of  this  pavement  has  been  laid  on  a  con- 
crete base,  but  considerable  decomposed 
granite  base,  rolled  to  a  4-in.  thickness,  has 
been  put  down  and  surfaced  with  1^/4  gal. 
of  oil  per  square  yard.  As  a  whole,  the 
oiled  surfaces  have  given  excellent  satis- 
faction, it  is  stated,  and  are  still  the  pre- 
ferred type  of  construction.  There  is, 
however,  with  heavy  traffic  and  hot  weather, 


and  tamped.  Depressions  so  filled  have 
given  satisfactory  service  for  five  years. 
It  is  not,  however,  intended  to  use  this 
method  where  actual  patching  of  the  sur- 
face is  required;  only  depressions  less  than 
1  in.  in  depth  are  treated  in  this  way. 

Scarifying  and  scraping  are  done  only 
in  the  afternoons  during  warm  weather. 
The  scrapings,  after  being  delivered  in  a 
winrow  along  the  gutter  by  the  road  grader, 
are  left  until  the  following  morning,  when 
they  can  be  handled  more  conveniently  than 
when  the  temperature  is  high.  The  usual 
road  crew  on  this  work  consists  of  two 
four-horse  scarifiers  and  a  road  grader, 
each  with  one  driver  and  one  operator. 
Where  the  surface  is  rough,  progress  is  at 
the  rate  of  about  Yz  mile  of  60-ft.  street 
per  day;  but  up  to  1  mile  per  day  has  been 


THIS  MACHINE  CUTS  UP  HIGH  SPOTS  IN  ASPHALT  SURFACE 


Cost  Data  on  California  Roads 

The  expenditure  since  1909  of  $16,119,583 
by  the  California  Highway  Commission  has 
resulted  in  the  survey  of  2280  miles  of  road, 
1705  miles  of  right-of-way  secured  and  1490 
miles  of  highway  constructed,  according  to 
the  California  Highway  BuUetin. 


an  occasional  roughening  of  the  surface, 
which  tends  to  increase  if  not  remedied 
early  in  its  development. 

About  five  years  ago  it  was  realized  that 
some  plan  for  smoothing  down  the  irregu- 
larities in  the  oiled  pavements  was  highly 
desirable,  in  order  that  such  trouble  might 
be  remedied  in  the  early  stages.  Experi- 
ments were  made  with  harrows,  or  toothed 
scarifiers,  but  although  they  gave  a  measure 
of  success  the  teeth  were  found  to  wear 
excessively  and  did  not  permit  of  a  suf- 
ficiently flexible  control.  Further  experi- 
ment applying  the  rotary  disk  idea  met 
with  greater  success,  and  for  several  years 
now  scarifiers  have  been  in  service  with 
which  roughened  pavements  have  been 
effectively  restored  to  a  high  degree  of 
smoothness. 

Sequence  of  Operations 

The  method  is  to  loosen  the  surface  of 
the  high  spots  with  the  scarifier  and  follow 
with  a  road  grader,  which  cleanly  scrapes 
off  the  loosened  material  and  leaves  it  in 
convenient  shape  to  be  gathered  and  hauled 
to  the  yard.  These  scrapings  are  kept  free 
from  foreign  material  by  sweeping  the 
pavement  with  a  rotary  brush  just  before 
scarifying  it.  After  having  cut  the  surface 
down  to  grade,  the  depressions  are  swept 
by  hand,  painted  with  heavy  base  crude 
petroleum  and  the  requisite  amount  of 
the  loose  material  or  scrapings  is  filled  in 


made  where  the  roughening  had  developed 
to  a  lesser  degree. 

Since  scarifying  is  done  only  in  summer, 
while  the  patching  goes  on  all  year,  scrap- 
ings for  winter  use  are  stored  during  the 
summer.  It  is  customary  to  have  accumu- 
lated by  fall  a  pile  5  or  6  ft.  deep  on  a 
20  X  30-ft.  area  at  one  end  of  the  yard  used 
for  storing  the  equipment  of  the  street  de- 
partment. Two  patching  outfits  are  usu- 
ally employed  continually.  The  quantity  of 
scrapings  recovered  per  square  yard  varies 
so  much  with  the  condition  of  the  pave- 
ment that  no  average  figures  can  be  quoted. 
It  has  been  observed,  however,  that  there 
is  usually  a  greater  recovery  from  surfaces 
on  decomposed  granite  bases  than  from 
concrete  base  pavements.  It  has  been  found 
that  the  scrapings  are  a  convenient  and 
inexpensive  material  to  use  for  driveways, 
garage  floors,  etc.,  and  there  has  therefore 
developed  a  great  demand  for  them  for  pri- 
vate use.  During  the  summer  considerable 
quantities  are  sold  in  outlying  districts  to 
purchasers  who  desire  to  remove  the  ma- 
terial from  the  streets  themselves,  but  the 
city  has  use  for  most  of  the  material  and 
prefers  to  store  it  for  repair  purposes. 

The  accompanying  illustration  shows  the 
scarifier  with  the  opposed  sets  of  disks, 
which  were  added  after  some  experiment, 
and  which  have  been  found  effective  in  pre- 
venting any  tendency  to  shift  out  of  align- 
ment.    The   disks  are   18   in.    in   diameter 
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and  are  spaced  1  in.  apart  by  cast  iron 
spreaders.  The  sets  are  so  adjusted  that 
the  outer  disk  on  each  set  is  offset  1  in. 
from  the  track  of  the  near  disk  on  the 
preceding  set.  The  axles  of  the  disk  sets  are 
not  quite  parallel  to  the  main  axles  of  the 
scarifier,  as  it  has  been  found  that  a  slight 
inclination  aids  in  turning  the  loosened 
material  out  of  the  cuts.  This  inclination 
is  usually  such  that  with  30  disks  all  spaced 
1  in.  apart  the  actual  effective  cutting 
width  is  28  in.  This  inclination  is  kept 
constant  for  all  disk  sets  and  can  be  changed 
by  adjusting  a  pair  of  bolts  on  the  frame. 
The  entire  set  of  disks  is  shifted  right  or 
left,  lifted  or  depressed,  by  hand  wheels  on 
the  operator's  platform. 

The  scarifier  has  been  developed  and  pat- 
ented by  W.  V.  Darling,  superintendent  of 
streets  at  Riverside,  Cal. 


Longest  Span  Slab  Used  in 
Chicago  Hospital 

Reinforced-Concrete  Building  Contains  15-Inch 

Tile  in  Floor  Slabs  for  36-Foot   Spans — 

Balcony  Slabs  Cantilever  12  Feet 

By  J.  NORMAN  JENSEN 
Architectural  Engineer,  Chicago 

THE  Cook  County  Psychopathic  Hospital 
in  Chicago  is  an  unusual  building  in 
more  ways  than,  one.  It  is  a  reinforced- 
concrete  structure,  of  four  stories  and 
basement,  located  on  Polk  and  Wood 
Streets.  It  is  primarily  a  hospital  in  which 
people  believed  to  be  insane  can  be  detained 
for  a  sufficient  length  of  time  to  determine 
whether  they  are  rational  or  not.  The  pa- 
tient under  suspicion  is  given  a  trial  by  a 
judge  and  a  jury,  in  a  court  room  located 
on  the  first  floor  of  the  building. 

Usually  a  hospital  is  laid  out  with  a 
center  corridor  and  a  line  of  rooms  on  each 
side  of  this  corridor.  This  necessitates 
either  brick  bearing  walls  for  the  corridors 
or  beams  and  columns  to  carry  the  floors 
and  corridor  partitions.  The  span  of  the 
floor  slabs  running  from  the  outside  wall  to 
the  corridor  partition,  in  the  ordinary  ar- 
rangement, is  comparatively  short. 

It  was  stated  that  the  patients  in  this 
building  are  peculiar,  at  least  as  judged 
by  ordinary  standards.  Because  of  the  ad- 
visability of  having  large,  open  wards  so 
that  the  number  of  attendants  could  be 
kept  down  to  a  minimum,  and  because  of 
the  necessity  of  having  a  clear,  unob- 
structed view  of  every  patient,  day  and 
night,  it  was  decided  to  eliminate  all  walls 
and  columns  by  spanning  the  slab  from 
outside  wall  to  outside  wall. 
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Section  BB 


FLOOR    SLAB   AND    CANTILEVER   BALCONY   DETAILS    AND  REINFORCING 


It  is  believed  that  this  long-span  slab  is 
an  innovation  in  hospital  construction. 
Aside  from  the  especial  advantages  men- 
tioned, the  partitions  can  at  any  time  be 


HALF   PLAN   OF  BUILDING 

shifted  to  whatever  position  any  new  ar- 
rangement of  rooms  may  dictate. 

Referring  to  the  plan  and  typical  sec- 
tions, it  will  be  seen  that  the  slab  is  36  ft. 
center  to  center  of  girders,  and  that  tem- 
perature rods  are  provided  in  the  concrete 
top.  The  upper  inch  of  the  slab  was  trow- 
eled to  a  smooth  finish.  The  two  1-in. 
square  bars  were  placed  in  the  5-in.  rib. 


extending  well  into  the  concrete  girders  at 
both  ends.  Some  difficulty  was  experienced 
in  obtaining  the  15  tile,  but  a  kiln  outside 
the  state  was  in  a  position  to  furnish  them, 
after  making  some  necessary  changes  in 
equipment. 

Section  BB,  through  the  slab  alongside 
the  stairway,  shows  a  typical  porch  canti- 
lever, with  two  %-m.  square  top  bars  bent 
at  one  end  so  as  to  extend  into  a  brick 
parapet  wall,  and  anchored  well  into  the 
adjoining  slab  at  the  other  end.  A  slope 
of  3  in.  for  drainage  is  provided  by  using 
15-in.  tile  for  a  portion  of  the  way  and 
12-in.  for  the  remainder  of  the  distance. 

Although  severe  construction  loads  had 
been  placed  on  these  slabs,  it  was  deemed 
advisable  to  make  a  load  test.  This  was 
done  under  the  direction  of  the  writer,  who 
represented  the  Building  Department  of 
Chicago.  After  the  1:2:4  concrete  was 
about  4  months  old,  an  area  of  10  ft.  in 
width  and  the  full  span  in  length  was 
loaded  with  bags  of  cement  so  that  the 
superimposed  load  was  250  lb.  per  square 
foot.  The  Chicago  ordinances  require  hos- 
pital floors  to  be  designed  for  50  lb.  live 
load,  plus  the  dead  load.  The  test  load, 
including  the  weight  of  the  construction, 
is  required  to  be  double  the  sum  of  the  dead 
and  live  loads. 

After  the  load  had  been  on  for  50  hours 
the  deflections  were  carefully  measured. 
The  maximum  deflection  in  the  center  of 
the  span  of  the  rib  immediately  under  the 
center  of  the  load  was  3/16  in.  The  test 
was  approved,  as  it  was  well  within  the 
allowable  limit  fixed  by  the  city  ordinances. 

Views  of  the  under  side  of  the  long  span 
slab  and  the  cantilever  porch  slab  are 
shown  herewith.  The  Blome-Sinek  Com- 
pany was  the  contractor,  and  Richard  E. 
Schmidt,  Garden  &  Martin  were  the  archi- 
tects, all  of  Chicago. 


FLOOR  SLAB   SPANS   36   FEET  BETWEEN    WALL  GIRDERS 


VIEW  OF  CANTILEVER  BALCONY  CONNECTING  THE  WINGS 
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Theory  of  Displacements  Applied  to  Analysis 
of  Suspension  Bridges 

Influence  Lines  Drawn  for  Horizontal  Component  of  Cable 
Tension  and  for  Shear  and  Moment  in  Stiffening  Truss 

By  C.  S.  WHITNEY 
Assistant  Engineer  for  John  Parkinson,  Architect,  Los  Angeles,  Cal. 


THE  STIFFENED  suspension  bridge 
with  parabolic  cables  and  parallel-chord 
stiffening  trusses  forms  an  economical  type 
which  deserves  wider  use,  particularly  for 
highway  spans.  While  the  exact  analysis 
of  stiffened  suspension  bridges  is  quite  dif- 
ficult, the  simple  method  outlined  here  can 
easily  be  applied.  The  simplification  is  ac- 
complished by  using  the  theory  of  virtual 
displacements  instead  of  the  theory  of  least 
work,  and  leads  to  equations  and  influence 
lines  for  the  horizontal  component  of  the 
cable  tension,  and  to  influence  lines  for 
shear  and  moment  in  the  stiffening  truss. 

The  great  advantage  of  the  theory  of  dis- 
placements over  the  theory  of  least  work  is 
the  fact  that  the  effects  of  several  forces  on 
the  displacements  of  the  structure  are 
treated  independently  of  each  other.  To 
analyze  the  suspension  bridge  by  the  theory 
of  displacements  it  is  only  necessary  to  con- 
sider the  effect  of  the  cable  tension  alone. 
It  is  possible  to  determine  the  effect  of  live 
load  on  the  bridge  by  simply  considering 
the  effect  of  a  cable  tension  of  unit  intensity 
when  there  is  neither  dead  nor  live  load  on 
the  structure,  while  the  least-work  method 
involves  the  simultaneous  effects  of  the 
cable  tension  and  live  and  dead  loads. 

The  true  theory  of  suspension  bridges  as 
developed  by  Melan  is  too  involved  for  gen- 
eral use.  The  approximate  theory,  based 
on  the  following  usual  assumptions,  is  ac- 
curate enough  for  all  practical  purposes, 
except  for  cases  in  which  the  stiffening 
trusses  are  light  and  the  spans  very  long. 

Assumptions  Made 

The  axis  of  the  cable  is  assumed  to  be 
parabolic,  and  the  effect  of  the  deflection  of 
the  cable  on  the  shape  of  its  axis  as  a  force 
polygon  is  neglected;  that  is,  the  effect  of 
elongation  of  the  cable  is  considered  as  it 
increases  the  load  on  the  stiffening  truss, 
but  the  cable  is  always  assumed  to  maintain 
its  original  parabolic  form.  The  stresses 
fn  all  the  hangers  of  such  span  are  consid- 
ered equal,  and  the  effect  of  the  deformation 
of  the  hangers  may  be  entirely  neglected 
without  appreciable  error. 

In  the  usual  process  of  erection,  the  prac- 
tically uniformly  distributed  dead  load  is 
taken  by  the  cable  until  the  stiffening  truss 
is  completed  and  made  continuous  in  each 
span.  If  the  floor  system  is  placed  after 
the  stiffening  truss  is  complete,  it  will 
stress  the  stiffening  truss  in  the  same  way 
as  a  similar  live  load,  but  this  effect  can  be 
obviated  by  leaving  the  stiffening  truss  dis- 
continuous or  hinged  at  the  ends  and  center 
of  each  span  until  the  dead  load  is  all  ap- 
plied. The  tower  reactions  are  assumed  to 
be  vertical  and  the  effect  of  the  tower  de- 
formations is  neglected. 

Effect  of  Single  Concentrated  Load 

When  a  single  concentrated  load  is  placed 
on  the  bridge  shown  in  Fig.  1  the  effect  on 
the  stiffening  truss  is  the  combined  effect 
of  the  load  and  the  uniformly  distributed 
upward  pull  of  the  hangers.  After  the 
hanger  tension  has  been  determined,  the 
stiffening  truss  becomes  a  simple  or  con- 


tinuous truss,  according  to  its  type,  and  the 
stresses  may  be  found  by  ordinary  means. 
The  moment  of  inertia  of  the  stiffening 
truss  can  usually  be  considered  constant 
without  much  error.  The  effect  of  varia- 
tion of  moment  of  inertia  could  be  consid- 
ered, if  desired,  by  the  graphical  method  of 
treating  such  beams.  It  is  usually  suffi- 
ciently accurate  on  the  safe  side,  except  for 
very  long-span  bridges,  to  assume  that  the 
truss  is  a  solid-web  beam  of  the  same  mo- 
ment of  inertia  as  the  actual  truss. 

Fundamental  Kelations 

Consider  the  case  of  the  three-span 
suspension  bridge  in  Fig.  1  with  a  concen- 
trated load  P  applied  at  any  point  A.    As- 
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FIGS.     1     AND     2 — FUNDAMENTAL    RELATIONS 

sume  that  the  cable  is  cut  at  the  center 
point.  It  will  then  be  undei  no  stress,  and 
the  two  ends  of  the  cable  where  cut  will  be 
pulled  apart  a  distance  z  by  the  deflection  of 
the  truss  when  P  is  applied.  It  is  assumed 
for  the  present  that  the  structure  has  no 
dead  weight.  Since  the  cable  is  actually  not 
cut,  the  cable  tension  at  the  center  must  be 
just  great  enough  to  pull  the  ends  together 
again  and  close  the  gap  z. 

Maxwell's  theorem  may  now  be  applied. 
This  theorem  may  be  stated  as  follows:  If 
on  any  elastic  structure  two  equal  forces  P, 
and  P,  act  at  any  two  points  1  and  2  re- 
spectively, the  displacement  of  point  2  along 
the  line  of  action  of  P^  produced  by  P,  is 
equal  to  the  displacement  of  point  1  along 
the  line  of  action  of  P,  produced  by  P.. 
Thus  in  Fig.  1  the  value  of  z  produced  by 
P  is  equal  to  the  value  of  y  which  would  be 
produced  by  a  tension  H  =  P  at  the  center 
of  the  cable. 

Determination  of  Cable  Tension  H 

To  find  H,  the  tension  at  the  center  of 
the  cable  produced  by  a  concentrated  load  P 
at  any  point  A,  we  may  proceed  as  follows : 
Cut  the  cable  at  the  center  as  before  and 
apply  a  unit  horizontal  tension  at  each  end 
where  cut,  Fig.  2.  The  ends  of  the  cable 
will  then  pass  each  other  by  an  amount  A. 
The  cable  tension  will  produce  a  uniform 
upward  load  on  the  truss,  which  will  cause 
a  vertical  displacement  of  5  at  any  point  A. 
By  Maxwell's  theorem,  5  is  equal  to  the 
length  of  gap  z,  which  would  be  produced 
by  a  unit  vertical  load  at  A.  The  length  of 
gap  due  to  a  load  P  would  therefore  be  Po. 

Since  a  unit  cable  tension  will  close  the 
gap  an  amount  \,  the  true  cable  tension  H 
(produced   by  P)    will  clo.se  it  an  amount 


HA,  and  HA  must,  of  course,  be  equal  to 
PS,  since  there  is  actually  no  gap.     Equat- 
ing and  solving  for  H,  there  is  obtained 
H  =  P8/A 

Computation  of  8  and  A 

The  values  of  8  and  A  are  easily  computed 
for  any  arrangement  of  spans.  To  find  S, 
the  uniform  load  on  the  truss  produced  by 
a  unit  value  of  H  is  first  computed  from  a 
formula  given  below,  and  the  value  of  8 
is  then  the  deflection  of  the  point  A  of  the 
truss  under  that  uniform  load. 

The  easiest  method  of  computing  A  is  to 
find  the  total  work  W  done  in  the  structure 
when  the  unit  value  of  H  is  applied.  This 
is  equal  to  the  external  work  done  by  the 
force  H,  assuming  the  cable  cut  at  the  cen- 
ter. As  i/  is  a  gradually  applied  load, 
this  external  work  will  be 

W  =  1/2  AH 
or  solving  for  A, 

A  =  2W/H 
Simple  formulas  are  given  below  for  the 
work  in  the  cable  and  in  the  trusses,  and 
the  work  in  the  suspenders   may  be  neg- 
lected. 

Effect  of  Change  of  Temperature 

Since  the  ends  of  the  cables  are  anchored 
at  a  fixed  distance  apart,  changes  of  length 
due  to  changes  in  temperature  will  produce 
stresses  in  the  structure.  The  effect  of 
any  range  in  temperature  may  easily  be 
computed.  Again  consider  the  cable  cut  at 
the  center  and  compute  the  gap  At  pro- 
duced by  the  change  in  temperature,  which 
would  be 

A(  =  Lte 
in  which  L  is  the  total  length  of  cable,  t 
is  the  change  in  temperature,  and  e  is  the 
coeflScient  of  expansion. 

As  before  At  jnust  equal  HtA,  or 

A(      Lte 
^'  =  -A  =-A- 

When  Ht  has  been  found,  the  temperature 
stresses  are,  of  course,  all  statically  deter- 
mined. 

Application  of  Method  to  Single-Span 
Bridge 

In  order  to  explain  the  method  of  anal- 
ysis, it  will  be  applied  to  the  case  of  a  one- 
span  bridge  of  average  proportions,  Fig.  3. 
The  stiffening  truss  is  600  ft.  long,  con- 
tinuous from  one  pier  to  the  other,  and  its 
depth  is  one-sixtieth  of  the  span,  or  10  ft. 
The  sag  of  the  parabolic  cable  is  one-tenth 
of  the  span,  or  60  ft.  The  cable  has  a 
constant  cross-section,  and  the  inclination 
of  the  anchor  cable  is  made  the  same  as 
that  of  the  parabolic  cable  at  the  tower, 
for  greatest  economy.  The  sag  of  the  cable 
and  the  depth  of  the  stiffening  truss  depend 
on  the  ratio  of  live  to  dead  load  and  upon 
the  allowable  deflection  of  the  bridge.  They 
vary  for  different  spans  and  classes  of 
bridges,  and  the  economic  ratios  should  be 
determined  for  each  case. 

As  in  the  case  of  other  statically  indeter- 
minate structures,  the  stresses  cannot  be 
obtained  until  the  size  of  the  members  is 
known,  and  hence  an  approximate  prelim- 
inary design  is  necessary.  The  cable  should 
be  proportioned  to  carry  the  full  live  and 
dead  load.  For  this  loading  the  horizontal 
component  of  the  cable  stress  is  given  by 
the  formula 

H  =  pl'/Ss 
in  which  p  is  the  total  load  per  linear  foot 
of  truss,  I  the  span  length  and  s  the  sag  of 
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the  cable  in  feet.  The  maximum  cable  ten- 
sion is  equal  to  Haeca.,  if  a  is  the  angle  of 
inclination  of  the  cable  at  the  tower. 

The  suspenders  in  this  example  are  spaced 
15  ft.  apart.  The  truss  will  be  assumed  to 
have  a  constant  moment  of  inertia,  and  the 
maximum  moment  may  be  assumed  for  pre- 
liminary design  to  be  wl'/oO,  in  which  w 
is  the  live  load  per  foot  of  truss  plus  that 
part  of  the  dead  load  placed  after  the  truss 
is  riveted  up.  The  maximum  and  minimum 
moments  in  the  truss  occur  very  near  the 
quarter  points  instead  of  at  the  center.  The 
average  maximum  live-load  moment  will  be 
about  M7P/72. 

Determination  op  W  and  A 

The  total  work  done  by  the  unit  tension, 
H  =  1000  lb.,  at  the  center  of  the  cable  will 
now  be  determined  by  finding  the  work  done 


The  work  in  a  prismatic  beam  under  uni- 
form load  w  is : 

W  =  wT/ZiOEI 
Applying  this  to  the  stiffening  truss  in  the 
given  example,  the  work  was  found  to  be 
128.2  in.-lb. 

The  sum  of  the  three  quantities  just  found 
gives  for  the  total  work  W  the  value 
134.81  in.-lb.  and  from  the  foregoing  for- 
mula: 

A  =  2W/H  =  2Vr/1000  =  0.2696  in. 

The  work  of  the  suspenders  in  this  ex- 
ample was  found  to  be  0.0547  in.-lb.,  which 
is  obviously  negligible. 

Determination  of  8  and  H 

The  value  of  S  is  the  deflection  of  the 
truss  at  the  point  under  consideration  when 
a  cable  tension  of  1000  lb.  exists  at  the  cen- 
ter.    The  uniform  upward  load  per  foot  p 
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FIG.    3-INFLUENCE   LINES   FOR  "H"   AND   FOR  SHEAR  "s"   OR   MOMENT   "m"   AT   POINT   8 


in  the  parabolic  and  anchor  cables  and  in 
the  truss  separately. 

The  work  done  in  the  parabolic  cable  is 
given  closely  enough  for  practical  purposes 
by  the  approximate  formula: 


W  = 


H'(V  +  Ss') 


2AcEcl 

in  which  I  is  the  span  in  inches,  s  the  sag  in 
inches,  Ac  the  cross-sectional  area  of  the 
cable,  and  Ec  the  modulus  of  elasticity  of 
the  cable.  For  the  given  example  this  value 
of  W  was  found  to  be  3.853  in.-lb. 

The  work  in  the  anchor  cables  is  given  by 
the  following  formula: 


W  = 


H\  sec*  g 

AcEc 


in  which  I,  is  the  total  length  of  both  anchor 
cables  in  inches  and  a  is  the  angle  of  in- 
clination of  the  anchor  cables.  This  value 
was  found  to  be  2.757  in.-lb. 


The  elastic  curve  of  the  truss  under  uni- 
form load  is  the  influence  line  for  the  ten- 
sion H,  and  the  H-line  may  be  plotted  as  in 
Fig.  3  (see  article  in  the  Engineering 
Record  of  Dec.  18,  1915,  page  762).  The 
coefficients  given  below  the  curve  are  pro- 
portional ordinates  obtained  from  the  for- 
mula for  S  given  above,  and  when  multiplied 
by  the  ordinate  He  at  the  center  will  give 
the  ordinates  of  the  H-curve.  The  influence 
line  for  H  for  concentrated  loads  can  thus 
be  plotted  from  these  ordinates. 

Values  of  H  for  Uniform  Loads 

The  value  of  H  for  uniform  loads  (called 
Hu)  is  obviously  equal  to  the  area  of  the 
i/-curve  under  the  load  multiplied  by  the 
load  per  unit  length  of  truss.  The  H^  curve 
is  therefore  the  integral  of  the  H-curve  as 
shown  in  Fig.  3.    Its  equation  is 


x/; 


^^"^  =  mi{  48 


1    /wlx*      wx"      wl'x* 
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The  value  of  H  for  full  uniform  load 
(called  H,)  is  equal  to  the  full  area  of  the 
i/-curve  multiplied  by  the  uniform  load  per 
unit  length  and  for  the  given  type  of  bridge 

18  * 

H,  =  0.64//«J 

Under  the  Hu  curve  are  given  proportional 
ordinates  which  when  multiplied  by  Ht  will 
give  the  ordinates  of  the  H„  curve  at  the 
twentieth  points  to  be  used  in  plotting  the 
curve.  In  this  way  it  is  only  necessary  to 
compute  the  component  of  the  cable  tension 
He  under  a  single  concentrated  load  at  the 
center  to  get  the  H  influence  line  for  both 
concentrated  and  uniform  loads. 

Typical  influence  lines  for  moments  and 
shears  at  one  of  the  panel  points  (8)  of  the 
truss,  for  a  concentrated  load  in  any  posi- 
tion, are  shown  in  Fig.  3.  These  influence 
lines  show  the  position  of  uniform  load  for 
maximum  and  minimum  stresses  and  their 
areas  give  the  magnitude  of  the  stresses. 
The  construction  and  use  of  such  influence 
lines  are  explained  in  "Modern  Framed 
Structures"  by  Johnson,  Bryan  and  Turne- 
aure.  Vol.  2,  page  221. 

In  this  brief  treatment  it  has  been  possi- 
ble to  give  only  the  method  of  determining 
the  cable  tension,  which  reduces  the  struc- 
ture to  a  statically  determinate  condition. 
The  deflections  of  the  truss  under  any  par- 
ticular loading  can  best  be  determined  by 
drawing  the  elastic  curve  of  the  trusses  for 
that  loading  by  the  graphical  method,  after 
the  cable  tension  has  been  determined  as  ex- 
plained in  the  foregoing. 


produced  on  the  stiffening  truss  by  this 
cable  tension  can  be  computed  by  solving  the 
general  formula  for  H  given  above.     Thus 

p  =  m,/V  =  8  X  1000  X  60/600'  =  1.33 
or  1.33  lb.  per  linear  foot  is  produced  by  the 
suspender  tensions.     The  equation  of  the 
elastic  curve  of  a  simple  beam  under  uni- 
form load  is 

1    /wlx'      wx^  _  wfx\ 

in  which  w  is  the  load  per  linear  foot  and  x 
distance  from  the  left  end  to  the  section. 
The  deflection  at  the  center  is 

^^  '  384  ^  £/ 
which  was  found  to  be  0.501  in.    The  cable 
tension  produced  by  a  concentrated  load  P 
at  the  center  of  the  span  will  then  be 

H   -P8/A=-^^   P  =  1.857P 
tic  -  fo/a.      Q  2696 


May  Railroad  Income  52.6  Per  Cent 
Higher  Than  in  May,  1915 

Gross  operating  revenues  for  May  on  the 
large  steam  railroads  of  the  United  States, 
according  to  a  bulletin  issued  by  the  Bureau 
of  Railway  Economics,  were  $1,307  per 
mile,  showing  an  increase  of  $263,  or  25.2 
per  cent  as  compared  with  May,  1915. 
Operating  expenses  were  $857,  an  increase 
of  $122,  or  16.6  per  cent.  Net  operating 
revenue,  therefore,  was  $450 — an  increase 
of  $141,  or  45.6  per  cent;  and  operating  in- 
come was  $395 — an  increase  of  $136,  or  52.6 
per  cent.  The  operating  ratio  was  65.6  per 
cent,  as  compared  with  70.4  per  cent  in  May, 
1915,  and  76.4  per  cent  in  May,  1914.  Con- 
sidering the  three  main  districts,  the  re- 
spective ratios  for  May,  1916,  and  May, 
1915,  were  as  follows:  Eastern,  66.0  and 
70.0;  Southern,  64.9  and  71.3;  Western, 
65.3  and  70.5. 
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Million-Dollar  Project,  Just  Started,  Will 
Remove  Flood  Menace  at  Erie,  Pa. 

Flow  of  Mill  Creek  Will  Be  Carried  by  Huge  Concrete  Conduit, 
Two  Miles  Long — Strategy  Shown  in  Financing  the  Works 

By  FARLEY  GANNETT 
Consulting  Engineer,  Harrisburg,  Pa. 


THE  problem  of  preventing  damage  in 
the  city  of  Erie  from  floods  in  Mill 
Creek  is  being  solved  by  controlling  the 
flood  water  as  it  passes  through  the  city, 
instead  of  by  attempting  to  reduce  the 
volume  of  flood  flow  coming  down  the  creek 
to  the  city.  Within  one  year  after  the 
flood  of  Aug.  3,  1915,  construction  work 
has  been  started  on  a  comprehensive  and 
costly  flood-damage  prevention  project, 
with  all  the  money  necessary  to  finish  it 
made  available. 

Last  year's  disastrous  flood  was  de- 
scribed by  Theodore  E.  Seelye,  a  member 
of  the  writer's  firm,  in  the  Engineering 
Record  of  Aug.  14,  1915,  page  186,  and  in 
the  issue  of  Oct.  9,  1915,  page  440,  the 
report  to  the  city  commission  by  this  firm 
was  briefly  described.  The  flood  inundated 
about  150  acres  in  the  heart  of  the  city, 
killed  34  people  and  caused  $2,000,000  dam- 
age to  property.  Since  that  date  the  plans 
recommended  in  that  report  have  been  ac- 
cepted by  the  city  commission,  a  bond  issue 
of  $950,000  for  construction  of  the  works 
has  been  approved  by  vote  of  the  citizens, 
surveys  and  designs  are  under  way,  con- 
tract has  been  let  for  a  small  piece  of  the 
work  and  ground  has  been  broken  there- 
under. 

A  Two-Mile  Conduit 

The  adopted  plan  involves  more  than  2 
miles  of  a  horseshoe-shaped  reinforced- 
concrete  conduit,  22  x  18  ft.  inside  dimen- 
sions, passing  for  most  of  this  distance 
through  the  heart  of  the  city.  Fortunately 
for  the  cost  of  the  work,  but  unfortunately 
for  the  owners  of  the  property,  it  was  pos- 
sible to  lay  out  the  line  so  that  it  follows 
a  course  which  traverses  properties  prac- 
tically all  of  which  had  buildings  removed 
from  them  by  the  flood.  The  city  solicitor 
advised  that  for  this  reason,  and  because 
only  an  easement  is  required,  no  damages 
will  have  to  be  paid  for  this  right-of-way, 
even  when  the  new  alignment  departs  en- 
tirely from  the  original  creek  channel. 
Placing  the  creek  entirely  underground  will 
add  12  acres  of  valuable  city  property, 
formerly  occupied  by  the  creek  bed  and 
channel,  to  the  taxable  property  of  the  city 
of  Erie. 

One  of  the  interesting  features  of  this 
project  has  been  the  promptness  with  which 
certain  stages  of  the  work  were  undertaken 
and  prosecuted  and  the  fact  that  within 
less  than  a  year  after  the  flood  occurred 
actual  construction  has  begun. 

Alternative  Plans  Studied 

The  flood,  which  occurred  on  the  evening 
of  Aug.  3,  1915,  resulted  from  a  heavy  and 
continuous  rain  over  the  entire  watershed 
of  13  square  miles,  lasting  from  3  to  11 
p.  m.  On  Aug.  23  consulting  engineers 
were  engaged  to  survey  and  report  upon 
the  best  method  of  affording  adequate  and 
permanent  protection.  Two  days  later 
work  was  begun,  and  soon  thirty  men  were 
engaged  on  a  comprehensive  survey,  which 
included  propositions  to  deflect  the  water 
to  Lake  Erie  above  the  city;  to  store  the 


flood  runoff  in  a  permanent  reservoir  or 
reservoirs;  to  build  a  detention  reser- 
voir and  to  construct  a  large  conduit 
through  the  city  to  carry  the  unregulated 
flood  flow.  These  surveys  and  the  accom- 
panying plans  were  completed  and  the  re- 
port with  recommendations  and  estimated 
cost  of  various  plans  was  presented  Sept. 
25,  1915.  The  city  commission  adopted 
Plan  2,  involving  a  large  conduit  to  carry 
the  unregulated  flow,  in  November  of  last 
year. 

The  municipal  election  came  at  this  time 
and  changed  the  members  of  the  city  com- 
mission, but  the  new  commission  readopted 
the  plan,  approved,  by  the  former  one  and 
ordered  a  bond  issue  election  for  the  regu- 
lar primary  election  day,  May  16,  1916. 
This  was  the  only  delay  and  was  considered 
a  necessary  one.  An  active  campaign,  led 
by  the  mayor,  carried  the  bond  issue 
through  by  a  five  to  one  vote. 

The  consulting  engineers  were  almost 
immediately  directed  to  begin  work  on  the 
designs  and  specifications,  and  on  June  3, 
1916,  this  work  was  under  way.  Plans  and 
specifications  for  a  small  part  of  the  work 
— some  necessary  excavation  for  temporary 
stream  deflection — -are  now  completed,  con- 
tract let  and  work  has  begun;  while  plans 
for  a  reinforced-concrete  drift  catcher,  to 
be  located  above  the  city,  are  completed 
and  bids  are  being  asked  for. 

Progress  Rapid 

It  is  believed  that,  considering  all  the 
steps  which  had  to  be  taken  to  bring  this 
project  to  the  point  of  construction,  it  is 
probably  a  record  for  so  large  a  flood  con- 
trol project  and  bears  testimony  to  the 
energy  and  wisdom  of  the  city  commission 
and  of  the  citizens  of  Erie. 

The  tremendous  majority  in  favor  of  the 
bond  issue  was  a  surprise  to  everyone 
familiar  with  the  circumstances.  There 
was  a  certain  amount  of  opposition,  objec- 
tion which  applies  to  all  bond  issues;  other 
plans,  involving  partial  protection  at  less 
cost,  were  proposed,  and  there  were  people 
who  thought  the  owners  of  property  in  the 
valley  of  Mill  Creek  were  obtaining  the 
improvement  of  their  property  at  the  ex- 
pense of  the  property  ovraers  in  other  parts 
of  the  city.  No  concerted  opposition,  how- 
ever, developed. 

The  two  most  feasible  plans  for  the  elim- 
ination of  the  flood  hazard  were  as  follows : 
A  detention  reservoir,  formed  by  a  concrete 
dam  50  ft.  high,  1  mile  above  the  city 
limits.  This  reservoir  would  have  a  ca- 
pacity of  50,000,000  cu.  ft.  The  dam  would 
have  an  opening  through  its  base  7  ft.  in 
diameter,  capable  of  discharging  no  more 
water  than  could  be  cared  for  by  the  chan- 
nel below.  Within  the  city  the  creek  would 
be  confined  within  a  horseshoe-shaped  re- 
inforced-concrete conduit  18  ft.  wide  by 
14  ft.  deep.  The  cost,  according  to  this 
plan,  was  approximately  $800,000. 

The  other  feasible  plan  was  to  construct 
no  reservoir  and  to  carry  the  unregulated 
maximum  flood  flow  of  12,000  sec. -ft. 
through  a  similar  conduit  22  ft.  wide  by 


18  ft.  high  in  inside  dimensions.  A  drift 
catcher  was  recommended  to  be  constructed 
above  the  upper  end  of  the  conduit.  The 
cost  of  this  plan  was  $920,000,  and  this 
one  was  adopted. 

The  reasons  for  its  adoption  are  inter- 
esting. All  the  members  of  the  city  com- 
mission which  was  in  office  at  the  time  the 
report  was  submitted  were  in  favor  of  the 
detention-reservoir  plan,  as  were  quite  a 
number  of  the  citizens  who  were  familiar 
with  the  work;  but  all  agreed  that  it  would 
be  impossible  to  convince  the  average  voter 
that  the  dam  would  not  be  a  menace.  They 
all  hesitated  to  put  the  plan  involving  a 
dam  up  to  the  voters  for  a  bond  issue,  fear- 
ing it  would  fail  to  receive  the  necessary 
approval. 

Detention  Reservoir  Preferred 

Most,  if  not  all,  of  the  members  of  the 
new  city  commission  favored  the  detention- 
reservoir  plan  on  account  of  its  lesser  cost 
and  because  it  would  afford  a  better  means 
of  stopping  debris  from  entering  the  con- 
duit; but  they  also  feared  the  result  of 
putting  a  proposition  involving  a  dam  be- 
fore the  voters.  It  was  therefore  decided 
by  both  commissions  that,  although  they 
favored  Plan  1  recommended  by  the  engi- 
neers, involving  a  detention  reservoir,  on 
account  of  the  prevailing  feeling  against 
dams  and  the  necessity  of  putting  the  ques- 
tion to  the  vote  of  the  people  for  a  bond 
issue,  the  plan  without  a  dam  was  to  be 
preferred,  even  though  it  would  cost  con- 
siderably more. 

The  consulting  engineers  recognized  this 
situation,  and  in  submitting  their  report 
recommended  either  one  of  the  two  plans, 
indicating,  however,  their  preference  for 
the  detention-reservoir  scheme. 

It  was  estimated  by  numerous  methods, 
described  in  Mr.  Seelye's  article,  that  the 
maximum  discharge  during  the  flood  was 
approximately  11,000  sec.-ft.,  over  800 
sec. -ft.  per  square  mile,  for  the  12.9  square 
miles  of  watershed.  The  conduit  is  de- 
signed to  carry  12,000  sec.-ft.,  with  a  value 
of  M  =  0.012.  The  alignment  of  the  con- 
duit will  omit  sharp  bends  and  grade 
changes  and  will  preserve  a  constant  cross- 
section  throughout.  Great  pains  will  be 
taken  to  obtain  an  exceedingly  smooth  sur- 
face on  the  inside  of  the  conduit  in  order 
to  maintain  a  high  efficiency.  Borings  are 
in  progress  through  the  2^/2  miles  of  line 
to  determine  the  rock  elevation.  The  rock 
is  shale,  soft  above  and  harder  the  deeper 
one  goes  under  the  surface.  The  final  de- 
sign of  the  section  has  not  yet  been  de- 
termined upon. 

Financing  the  Project 

When  survey  work  was  started  at  Erie 
last  fall  the  general  impression  prevailed 
that  it  would  not  be  possible  to  handle  the 
construction  with  money  voted  by  a  popular 
bond  issue,  as  Erie  people  would  not  vote 
for  bond  issues.  Erie  had  a  small  debt, 
except  for  schools  and  waterworks,  and  it 
was  the  general  belief  that  a  bond  issue 
for  anything  else,  being  almost  unheard  of, 
would  surely  fail.  Gradually  this  impres- 
sion became  less  and  less  fixed,  and  when 
in  November,  1915,  a  bond  issue  of  $1,000,- 
000  for  a  new  high  school  passed  there  was 
much  satisfaction  felt  by  the  city  commis- 
sion, as  it  was  believed  that  event  augured 
well  for  a  flood-control  bond  issue.  In 
order  to  obviate  the  necessity  of  a  popular 
bond-issue  vote  it  was  proposed  at  one  time 
to  build  the  Mill  Creek  flood  work  a  little 


August  19,  1916 


at  a  time  as  money  could  be  made  available 
by  vote  of  bonds  by  the  city  commission. 

The  question  of  the  elimination  of  some 
dangerous  railroad  grade  crossings  came 
up  for  final  decision  about  this  time  and  a 
contract  was  finally  signed  between  the  city 
and  railroads,  by  which  the  city  agreed  to 
pay  $450,000  toward  that  work.  At  the 
time  of  the  Mill  Creek  flood,  similar  but 
far  smaller  damage  was  done  by  Garrison 
Run  near  by  and  to  the  east  of  Mill  Creek. 
Surveys  and  plans  indicated  that  $200,000 
would  be  required  properly  to  protect  prop- 
erty from  damage  by  this  stream.  Numer- 
ous storm-water  sewers  were  also  needed 
badly,  and  several  old  ones  required  exten- 
sive repairs. 

Question  Submitted  to  Vote 

It  was  finally  decided  to  put  all  these 
questions  up  to  the  people  at  once.  Some 
wanted  the  Mill  Creek  work  done,  some 
thought  the  elimination  of  grade  crossings 
important;  the  residents  of  the  Garrison 
Run  valley  thought  the  control  of  that 
stream  the  most  necessary,  while  others  in 
the  western  part  of  the  city,  who  had  been 
damaged  by  the  lack  of  storm-water  sewers 
or  by  the  breaking  of  old  ones,  wanted 
those  conditions  remedied  before  any  new 
work  was  undertaken. 

By  putting  all  the  issues  before  the 
voters  simultaneously  it  was  believed  the 
adherents  of  these  various  projects  would 
vote  for  them  all,  while  if  only  one  or  two 
were  put  up  for  vote  those  who  were  not 
to  be  directly  benefited  by  the  measures 
proposed  would  not  back  them  and  all  might 
eventually  fail. 

The  decision  proved  to  be  a  wise  one,  as 
indicated  by  the  five  to  one  vote  by  which 
the  whole  $1,450,000  of  bonds,  covering 
Mill  Creek,  Garrison  Run,  grade-crossing 
elimination  and  storm  sewers,  passed.  The 
first  allotment  of  4^4  per  cent  bonds  sold 
was  taken  at  over  105. 

The  first  construction  work  to  be  under- 
taken, except  for  some  temporary  creek 
channel  changes  now  in  progress,  will  be 
the  building  of  a  row  of  concrete  piers 
across  the  creek  valley  about  V2  mile  above 
the  upper  end  of  the  conduit.  The  valley 
is  220  ft.  wide  at  this  point,  with  steep 
hill  sides  rising  sharply.  The  piers  are  to 
be  constructed  to  stop  and  hold  drift  coming 
down  from  the  upper  watershed,  to  prevent 
its  entering  the  conduit.  Ground  was 
broken  for  this  work  with  appropriate  cere- 
monies on  Aug.  3,  1916,  the  anniversary  of 
the  flood. 
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BELT  CONVEYORS  HANDLE  CEMENT  FROM  BARGE  TO    TRUCKS  AT  LILY  BAY 

Thirty-Mile  Macadam  Automobile  Road  Built 
Through  Maine  Woods  to  Construct  Dam 

Well-Maintained   Gravel   Road  and  Motor  Trucks  Prove  Cheaper  Than 
Teams  or  Railroad  for  Hauling  Cement  to  Inaccessible  Work  at  Ripogenus 


A  THIRTY-MILE  macadam  automobile 
freight  road  has  been  built  through  the 
Maine  woods  from  Lily  Bay  to  Ripogenus, 
and  is  being  used  to  transport  cement  for 
dam  construction  for  its  second  season,  at 
costs  stated  to  be  much  lower  than  for  team- 
ing or  for  a  light  railroad.  Over  this  road 
throughout  the  open  season  of  1915  nine 
5-ton  White  trucks  hauled  from  90  to  120 
tons  of  cement  and  miscellaneous  freight 
per  day. 

Many  dams  have  been  built  on  the  upper 
waters  of  the  Kennebec  and  Penobscot 
basins  around  Moosehead  Lake,  but  always 
heretofore  of  timber.  Water  transportation 
for  pulp  logs — the  chief  product  of  this  ter- 
ritory— and  for  campers — its  chief  visitors 
— has  combined  with  the  mountainous  and 
heavily  forested  country  to  check  railroad 
extension  and  bar  highway  building.  Tim- 
ber of  the  best,  cut  on  the  spot,  has  always 
been  available  for  dam  construction.  Until 
the  building  of  a  dam  86  ft.  high  to  impound 
28  billion  cubic  feet  of  water  was  decided 
on  by  the  Great  Northern  Paper  Company, 


timber  had  no  competitor  for  this  purpose. 
This  dam,  however,  is  to  be  a  permanent 
part  of  the  company's  system  for  transport- 
ing annually  100,000,000  ft.  of  pulp  logs  and 
manufacturing  them  into  paper.  It  is 
therefore  being  constructed  as  such  dams 
are  built  where  every  requirement  for  mod- 
ern construction  is  ready  to  hand. 

Cement  the  Problem 

,  The  mountain  sides  at  Ripogenus  gorge 
furnished  stone,  sand,  lumber  for  forms, 
and  wood  for  fuel  in  abundance.  Cement, 
however— 600  carloads  of  it — had  to  be 
brought  in.  The  Maine  Central  Railroad 
was  available  as  far  as  Kineo  on  Moosehead 
Lake,  and  the  cement  could  be  readily  trans- 
ferred from  this  point  to  Lily  Bay  across 
the  lake  by  barge,  using  a  steamer  of  the 
company's  log-driving  fleet  for  towing. 

A  railroad  to  the  dam  would  have  cost 
entirely  too  much  in  proportion  to  the  proj- 
ect, in  view  of  the  fact  that  it  would  have 
been  useless  after  the  dam  was  flnished.  It 
was  estimated  that  the  cheapest  sort  of  con- 


TAKING  METERED  GASOLINE  AT  GRANT  FARM,  HALF  WAY  TO  THE  DAM,  OPPOSITE  THE  MAIN  GARAGE    AND  REPAIR  SHOP 
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AFTER  A   HEAVY   RAIN 

struction  would  have  cost  $15,000  a  mile,  as 
against  less  than  a  third  of  this  sum  for 
construction  and  maintaining  a  first-class 
gravel  macadam  highway.  The  road,  more- 
over, could  at  a  later  date  be  connected  at 
reasonable  expense  with  an  existing  high- 
way passing  less  than  20  miles  east  of  Ripo- 
genus,  which  would  furnish  direct  communi- 
cation between  the  company's  mills  and  the 
territory  in  which  most  of  its  pulp  logs  are 
cut. 

It  was  thus  a  question  of  using  teams  or 
motor  vehicles  for  transportation.  Al- 
though the  company  employs  1000  horses 
in  this  territory  in  logging,  motor  trucks 
were  decided  on.  While  each  of  the  nine 
trucks  cost  more  than  twice  as  much  as,  a 
four-horse  team  and  wagon,  each  could 
make  from  eight  to  fourteen  round  trips  a 
week,  as  against  two  for  the  team,  and 
transport  from  50  to  85  tons  in  that  time, 
as  against  about  7  tons  a  week  for  the  team. 
The  far  greater  number  of  units  required 
for  team  transportation  would  have  made 
both  first  and  operating  costs  more  than 
twice  that  for  the  motor  trucks. 

Road  Well  Drained 

In  building  the  road,  drainage  was  a  first 
consideration  because  of  heavy  winter  snow- 
falls and  the  liability  of  rainy  months  oc- 
curring during  the  working  season.  In 
fact,  just  this  condition  has  been  realized 
this  spring  at  the  opening  of  the  road's  sec- 
ond season.  How  well  the  gravel  surface 
stands  up  under  traffic  after  continuous  rain 
is  shown  in  the  accompanying  photographs, 
taken  early  in  the  morning  following  a  six- 
teen-hour  downpour  which  wound  up  a  week 
of  bad  weather. 

Gravel  from  numerous  pits  opened  along 
the  road  and  in  a  few  places  broken  stone 
from  shale. cuts  were  spread  on  the  road  to 
a  depth  of  8  in.  or  more  as  it  was  graded, 
and  consolidated  by  the  traffic.  The  gravel 
used  contains  both  clay  and  sand.  The  cen- 
ter of  the  roadway,  which  varied  from  16 
ft.  to  20  ft.  in  width  with  construction  con- 
ditions, is  crovraed  18  in.  to  2  ft.  above  the 
side  ditches,  and  this  crown  is  carefully 
maintained.  In  a  few  soft  places  crossed 
the  total  gravel  fill  amounted  to  several  feet, 
the  gravel  packing  into  the  material  below 
till  a  solid  bed  was  obtained.    The  maximum 


cuts  and  fills  required  did  not  exceed  8  ft. 
and  for  about  one-third  of  its  length  the 
road  was  built  with  very  little  grading. 

Every  foot  of  the  road  is  dragged  after 
each  rain.  In  bad  weather  as  many  as  sixty 
men  and  fourteen  teams  have  been  employed 
in  dragging,  and  in  unloading  and  dis- 
tributing gravel.  Work  on  the  surface  is 
continuous,  and  no  holes  or  ruts  are  allowed 
to  form. 

Ruling  Grades  5  Per  Cent 
The  road  follows  in  the  main  an  old  log- 
ging road,  for  widening  and  straightening 
which  considerable  additional  clearing  was 
required.  The  road  rises  about  235  ft. 
to  the  crest  of  the  divide  between  the  Ken- 
nebec and  Penobscot  basins  8  miles  from 
Lily  Bay.  From  here  the  road  drops  295 
ft.  to  the  dam.  Descending  from  the  crest 
the  trucks  are  snubbed  down  a  10-per  cent 
grade  1200  ft.  long— the  only  steep  hill  on 
the  entire  road.  An  ordinary  snubbing  ma- 
chine is  used,  consisting  of  separate  sheaves 
mounted  on  four  vertical  shafts  to  which 
a  hand  brake  is  applied.  A  wire  rope  of 
double  length  is  rove  through  the  machine, 
one  end  being  pulled  back  up  the  hill  as  the 
other  descends  with  a  truck.  The  machine 
is  used  to  save  wear  on  the  truck  brakes, 
and  the  trucks  easily  climb  the  hill  light  on 
the  return  trip.  The  ruling  grades  on  the 
road  are  about  5  per  cent.  These  must  be 
climbed  in  low  gear  when  the  road  is  wet, 
and  the  trucks  take  them  at  5  miles  per 
hour  in  ordinary  weather.  For  the  rest  of 
the  way  the  trucks  make  speeds  of  10  to 
15  miles  per  hour,  both  loaded  and  light. 

Trucks  Well  Cared  For 
Even  during  the  season  of  1915,  when  the 
road  was  first  put  in  service  and  the  trucks 
were  operated  for  a  time  with  two  shifts, 
two  hours  a  day  was  allowed  for  overhaul- 
ing. Spare  parts  were  obtained  promptly, 
the  machines  were  kept  in  adjustment  and 
heavy  repairs  were  made  at  a  well-equipped 
machine  shop  at  Grant  Farm.  When  oper- 
ating with  one  driver  to  a  truck  and  a  mile- 
age bonus  for  distances  exceeding  77  miles 
a  day,  as  at  present,  the  trucks  are  dis- 
patched so  that  the  drivers  spend  the  night 
either  at  Lily  Bay  or  at  Grant  Farm,  13 
miles  from  Ripogenus.  At  both  places  com- 
plete garages  accommodating  seven  trucks 


CLIMBING  A  SLIPPERY  HILL 


OPEN   COUNTRY  IS  RARE 

have  been  built,  while  at  Ripogenus  space 
for  two  trucks  is  provided. 

Cement,  the  large  item  of  freight,  is  un- 
loaded from  the  specially  built  barge  by  a 
conveyor  run  by  a  gasoline  engine.  This 
conveyor  dumps  the  sacks  onto  a  bridge, 
which  is  an  extension  of  a  conveyor  passing 
through  the  top  of  the  cement  shed  and 
operated  by  a  40-hp.  gasoline  engine  plant 
on  shore.  From  the  second  conveyor  the 
cement  is  discharged  by  chute  into  the 
trucks,  having  only  to  be  stacked  by  hand. 
The  house  contains  four  cross-driveways  for 
this  purpose,  and  100  sacks  can  be  loaded 
in  10  minutes  or  less.  Cement  is  unloaded 
from  trucks  at  Ripogenus  to  gravity  rollers 
at  three  doors  in  the  cement  shed,  which  is 
set  below  the  road  on  a  steep  hillside.  When 
the  trucks  are  running  together,  the  entire 
fleet  can  be  discharged  and  the  last  truck 
started  back  to  Lily  Bay  50  minutes  after 
the  first  one  has  arrived  at  the  dam.  When 
hauling  oil,  food  and  supplies,  loading  and 
unloading  take  longer.  Reinforcing  and 
heavy  construction  equipment  are  handled 
by  team  because  of  the  time  required  to 
load  and  unload  and  the  fact  that  such  loads 
cannot  be  hauled  at  high  speed  with  safety. 

Accommodations  Along  Road  for  Men 

Two  hotels  for  tourists,  one  at  Lily  Bay 
and  one  9  miles  above,  in  addition  to  Grant 
Farm,  maintained  for  stock  raising  by  the 
company,  and  the  camp  at  Ripogenus  fur- 
nish unusually  good  accommodations  for  the 
truck  drivers  and  road  crews.  Horses  and 
men  of  the  latter  force  are  also  boarded  at 
several  logging  camps  along  the  road. 

To  each  truck  is  charged  the  cost  of  gaso- 
line, oil  and  repairs.  Accurate  costs  have 
been  kept  on  the  entire  system  since  the 
beginning  of  the  work,  and  the  company 
considers  that  the  estimate  on  which  the 
selection  of  motor-truck  transportation  was 
based  has  been  fully  justified  by  the  actual 
experience. 

The  road  has  been  built  and  operated  by 
forces  of  the  Great  Northern  Paper  Com- 
pany, of  which  Garret  Schenck  is  president. 
H.  S.  Ferguson,  of  New  York,  is  consulting 
engineer  for  the  company.  J.  T.  Mullen  is 
in  charge  of  both  the  road  and  the  dam  con- 
struction. E.  W.  Prouty  represents  Mr. 
Ferguson  as  resident  engineer  on  the  dam. 
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Diagram  Useful  for  Bending 
Up  Steel  Reinforcement 

Shows  What  Percentage  of  Area  of  Rods  for 

Maximum   Bending  Moment  in  Uniformly 

Loaded    Beams    May    Be    Bent    Up 

By  KARL  D.  SCHWENDENER 
Los  Angeles,  California 

FREQUENTLY  in  the  design  of  rein- 
forced-concrete  beams  it  is  desirable  to 
know  what  percentage  of  the  steel  required 
for  maximum  moment  is  needed  at  any 
given  section,  and  what  area  of  the  steel 
may  be  bent  up.  For  the  case  of  beams 
uniformly  loaded  the  accompanying  dia- 
gram has  been  prepared  to  indicate  the 
points  at  which  rods  may  be  bent  up,  or 
otherwise  dispensed  with,  for  three  types  of 
beams  with  the  maximum  bending  moments 
specified. 

To  illustrate  the  use  of  the  diagram,  as- 
sume that  a  beam  designed  for  M  =  WL/IO 
requires  3.5  sq.  in.  of  steel  at  the  center.    To 
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Ljocof  ion  rf  Secfion  !n  Terms  of  Span  Lenqtti  •*■ 

DIAGRAM     FOR    PERCENTAGES    OF    TOTAL    STEEL 
REQUIRED    AT    SECTIONS    OF   BEAMS 

find  the  area  of  steel  required  for  moment 
at  the  quarter  point,  trace  vertically  from 
the  quarter-point  line  on  the  diagram  to  the 
curve  M  =  WL/10  and  then  to  the  left  mar- 
gin, where  68  per  cent  is  read.  The  area  of 
steel  required  for  moment  at  the  quarter 
point  is  then  0.68  X  3.5  =  2.38  sq.  in. 

It  must  be  kept  in  mind  that  this  diagram 
considers  only  the  steel  area  required  for 
tensile  reinforcement  of  a  uniformly  loaded 
beam  and  that  bond  stress  and  diagonal 
tension  reinforcement  will  need  investiga- 
tion before  an  intelligent  selection  and  dis- 
tribution of  bent-up  bars  may  be  made. 


Erie  Filter  Plant  Has  Low  Operating  Cost 

An  average  of  only  0.203  gr.  per  gallon 
of  aluminum  sulphate  was  applied  to  the 
water  entering  the  Erie  filters  during  1915. 
An  average  of  3.6  lb.  of  bleach  was  used 
per  1,000,000  gal.  Wash  water  amounted 
to  2.32  per  cent,  states  J.  S.  Dunwoody, 
superintendent  of  filtration,  in  his  annual 
report.  The  cost  was  $1.67  per  1,000,000 
gal.,  but  this  does  not  include  pressure 
water,  steam  and  electricity  used  or  low 
duty  pumping  cost. 

Air  drawn,  supposedly,  through  a 
.opongy  place  in  the  concrete  into  the 
underdrain  of  one  filter  caused  a  loss  dur- 
ing washing  of  6  cu.  yd.  of  sand  through 
the  wash-water  trough.  This  is  the  only 
noticeable  loss  in  11/2  years'  operation.  In 
May  and  June  asterionella  caused  consid- 
erable trouble  by  clogging.  The  filters  re- 
moved the  growth  without  the  aid  of  a 
chemical.  Bacteria  by  months  ranged 
from  1  to  84  in  the  effluent,  and  no  coli 
were  found  in  573  samples. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Instructions  to  Pilot  Engineers  on 
Federal  Valuation 

Sir:  The  following  instructions  to  pilot 
engineers  with  roadway  parties  on  govern- 
ment valuation  of  the  carriers  have  been 
prepared  for  use  on  the  Duluth,  South  Shore 
&  Atlantic  Railway: 

The  pilot  engineer  will  represent  the  car- 
rier in  the  field  and  will  accompany  the 
roadway  and  track  field  party  of  the  Inter- 
state Commerce  Commission,  Division  of 
Valuation.  The  pilot  will  co-operate  with 
the  members  of  this  party  in  securing  in- 
formation for  valuation  purposes. 

Prior  to  the  commencement  of  inventory 
the  pilot  should  make  a  thorough  inspection 
of  the  property.  Maps  and  profiles  should 
be  compared  with  conditions  on  the  ground 
and  any  changes  noted.  Obtain  history  of 
construction,  noting  any  unusual  features 
thereof  and  dates  of  tracklaying. 

Ascertain  sources  of  different  kinds  of 
ballast  material  and  any  grading  material 
which  may  have  been  hauled  from  a  dis- 
tance. 

Pilots  should  be  informed  of  the  owner- 
ship of  all  tracks  belonging  to  the  carrier, 
whether  on  the  right-of-way  or  not.  Par- 
ticular attention  should  be  given  to  owner- 
ship of  crossing  frogs  and  switches  connect- 
ing with  foreign  lines.  Obtain  copies  of 
contracts  covering  agreements  on  crossings, 
joint  ownership  of  tracks  and  structures 
and  ascertain  the  present  status  of  same. 
A  study  of  these  items  in  advance  of  the 
valuation  will  prove  invaluable. 

Secure  a  list  of  special  assessments  made 
against  the  carrier  for  public  improvements, 
such  as  paving,  laying  sidewalks  and  con- 
struction of  drainage  systems. 

Consult  with  division  engineers,  road- 
masters,  section  foremen  and  others  in  posi- 
tion to  know  about  average  service  life  of 
ties,  switches,  rails  and  fastenings,  culverts, 
fences,  crossing  planks,  stock  guards,  etc. 
A  knowledge  of  the  carrier's  experience  on 
renewals  of  ties  and  track  material  will  be 
helpful  to  a  pilot  on  field  work,  and  he  should 
be  prepared  to  confer  with  the  assistant 
field  engineer  on  these  topics.  Considera- 
tion should  be  given  to  the  fact  that  the 
service  life  of  certain  parts  of  a  property 
is  sometimes  affected  by  the  amount  and 
class  of  traffic  to  which  those  parts  are  sub- 
jected. 

The  matter  of  "subsidence"  or  settlement 
of  roadbed  into  the  underlying  ground  will 
generally  be  given  the  attention  of  the  head 
of  the  valuation  department,  who  will  issue 
special  instructions  to  the  pilot  concerning 
same.  In  cases  where  evidence  exists  of  a 
settlement  of  roadbed  into  the  subsoil 
soundings  or  test  borings  will  often  reveal 
the  nature  and  extent  of  extra  grading 
done.  Pilots  should  endeavor  to  have  com- 
plete data  in  these  cases,  as  the  government 
engineers  will  require  satisfactory  evidence 
of  hidden  quantities  before  they  will  be  re- 
turned in  the  inventory. 

In  addition  to  right-of-way  maps  and  pro- 
files, lists  of  sidings  and  industry  tracks, 
regularly  required  by  the  Interstate  Com- 
merce Commission,  the  pilot  should  provide 


a  condensed  profile  of  the  line  and  draw- 
ings of  the  carrier's  standards  and  ballast 
sections. 

The  road  and  track  party  will  take  an 
inventory  of  roadway  tools  in  charge  of  sec- 
tion men.  To  this  end  it  will  often  be 
preferable  for  carrier  to  furnish  a  list  of 
tools  for  the  entire  line  at  the  commence- 
ment of  the  valuation. 

When  cross-section  parties  require  the 
service  of  a  section  laborer  to  dig  ballast 
test  pits,  the  pilot  will  arrange  for  such 
man  to  report  when  needed,  equipped  with 
the  proper  tools.  Where  water-supply  pipes 
cannot  otherwise  be  located  and  inspected, 
it  may  be  necessary  to  dig  holes  to  uncover 
them. 

It  shall  be  the  duty  of  the  pilot  to  arrange 
for  movement  of  camp  cars. 

Pilots  will  check  the  work  of  field  parties 
where  practicable  to  do  so.  They  should  be 
provided  with  an  inventory  the  carrier  may 
have,  including  reports  of  section  foremen. 
Also  engineers'  estimates  on  construction 
quantities,  force  account  bills,  etc. 

In  cases  of  difference  of  opinion  on  topics 
of  inventory  the  pilot  should  endeavor  to 
have  a  statement  of  the  matter  incorporated 
in  the  field  notes.  The  pilot  should  approach 
all  questions  relating  to  inventory  from  the 
most  impartial  standpoint.  An  unbiased 
report  is  desired  by  all  concerned.  Over 
estimates  or  under  estimates  are  alike  un- 
desirable. 

F.  T.  Howes, 
Pilot    Engineer,    Duluth,    South    Shore   & 
Atlantic  Railway. 

Duluth,  Minn. 


Planimeter  and  Plane-Table  for 
Railway- Valuation  Work 

Sir:  Some  recent  experiences  in  connec- 
tion with  field  work  and  computations  for 
determining  volumes  on  railway-valuation 
work  have  prompted  the  following  remarks : 

In  the  first  place,  it  was  somewhat  sur- 
prising that  the  use  of  the  planimeter  was 
not  allowed  except  for  checking  areas  that 
had  been  worked  out  by  "main  strength." 
An  ordinary  polar  planimeter  in  good  order 
will  give  results  easily  within  a  discrepancy 
of  2  per  cent;  and  the  error  contained  in 
the  mean  of  two  results  will,  on  the  average, 
not  be  much  over  1  per  cent.  The  field 
measurements,  both  the  rod  reading  and  dis- 
tances out,  are  subject  to  probable  errors 
of  at  least  1  per  cent,  and  the  product  or 
computed  area  will  therefore  have  a  prob- 
able error  of  2  per  cent.  In  fact  it  would 
be  improper  to  measure  the  end  areas  any 
more  accurately,  for  additional  precision 
would  be  dissipated  in  the  volumes  by  ir- 
regularities in  the  surface  between  end  sec- 
tions. The  scale  chosen  for  plotting  the  sec- 
tions (vertical,  1  in.  =  5  ft. ;  horizontal,  1 
in.  =  10  ft.)  allows  the  points  to  be  plotted 
as  accurately  as  they  are  measured  in  the 
field;  hence  the  use  of  the  planimeter  is  per- 
fectly consistent  with  the  results  desired. 

Where  computations  are  used,  much  labor 
is  wasted  by  many  computers  in  carrying 
results  to  five  and  even  six  places  when 
there  are   never   more  than   three   signifi- 
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cant  figures  in  either  factor,  and  there- 
fore the  result  cannot  possibly  be  accurate 
to  more  than  three  figures.  A  slide  rule 
will  do  for  most  cases. 

Again,  the  use  of  the  very  simple  and 
universal  co-ordinate  method  of  computing 
irregular  sections  seems  not  to  be  generally 
understood.  It  has  been  given  in  different 
ways,  but  the  best  form  I  have  found  is  in 
Pickles  and  Wiley's  text  on  "Railroad  Sur- 
veying." 

It  seems  possible,  too,  that  there  is  a  place 
for  a  wider  use  of  the  plane-table  (approxi- 
mate cost  $75),  whereby  sections  and  sta- 
tion maps  may  be  plotted  directly  in  the 
field.  This  method  has  many  advantages  as 
regards  both  time  and  expense  and  would 
relieve  the  tedium  and  opportunities  for 
error  in  office  plotting.  In  many  places  on 
extensive  work  special  instruments  are  in 
use,  but  it  seems  that  on  many  smaller  units 
of  work  the  simple  table  could  be  used  in 
the  field  to  very  good  advantage. 

W.  H.  Rayner, 
Instructor  in  Civil  Engineering,  University 
of  Illinois. 

Urbana,  111. 


Accept  the  Bids  Nearest  the 
Average  and  Not  the  Lowest 

Sir:  Recently  the  Engineering  Record 
and  some  other  engineering  publications 
have  commented  on  the  question  of  the 
policy  of  awarding  contracts  to  the  lowest 
bidder.  In  my  opinion,  most  city  engineers 
and  city  oflScials  recognize  that  this  is  a 
pernicious  practice,  and  that  many  times  a 
city  spends  more  money  for  its  work 
through  this  method  and  gets  the  poorest 
job  than  if  the  contract  were  awarded  at  a 
higher  price. 

It  may  be  that  the  difficulty  of  changing 
the  practice  is  entirely  due  to  the  attitude 
of  the  average  citizen,  who  so  frequently 
comes  to  the  conclusion  that  city  oiiicials 
are  dishonest  unless  contracts  are  awarded 
to  the  lowest  bidder.  At  the  same  time  it 
is  certain  that  the  citizen  in  his  private  life 
and  the  manufacturers  do  not  place  their 
orders  solely  on  the  basis  of  the  lowest  bid. 

It  seems  to  me  that  some  method  by  which 
cities  would  award  contracts  to  the  bidder 
whose  price  was  nearest  the  average  would 
tend  to  improve  the  class  of  contractors, 
raise  the  standard  of  work  and  make  city 
work  more  attractive  to  efficient,  responsi- 
ble parties. 

Some  such  method  of  awarding  contracts 
to  the  bidder  nearest  the  average  would 
prevent  a  contractor  from  receiving  exces- 
sive prices  and  at  the  same  time  would  pre- 
vent the  city  from  accepting  bids  from  irre- 
sponsible men,  who  bid  so  low  that  they 
must  either  fail  before  the  work  is  com- 
pleted or  skin  the  job. 

This  suggestion  has  occurred  to  me  be- 
cause in  so  many  cases  the  contractor  who 
gets  big  jobs  for  granite-block  paving  by 
reason  of  offering  the  lowest  bid  requires 
constant  watching.  It  is  impossible  to  get 
a  properly  laid  granite  pavement  of  the 
modern  type  unless  the  contractor  receives 
a  price  that  is  profitable. 

The  result  of  the  present  practice  is  that 
granite-block  paving,  as  well  as  other  types, 
suffer  the  ignominy  of  having  the  material 
criticised  when  it  has  nothing  to  do  with 
the  case — when  most  of  the  burden  can  be 
laid  to  the  present  practice  of  awarding  con- 
tracts to  the  lowe.st  bidder. 

By  making  the  average  bid  the  standard, 
the  aim  of  the  contractor   in  every  case 


would  be  to  make  the  price  absolutely  cor- 
rect and  just  for  the  work.  It  would  give 
the  engineer  an  opportunity  to  demand  that 
the  specifications  be  lived  up  to  and  relieve 
him  of  the  feeling  that  it  would  be  unjust 
to  insist  upon  rigid  adherence  to  the  speci- 
fication when  the  contractor  had  taken  the 
job  at  a  losing  price. 

Zenas  W.  Carter, 
Field     Secretary,     Granite    Paving    Block 
Manufacturers'  Association. 
Boston. 

Small  Bridge  "Repaired"  by  Local 
Officials  Fails 

Sir:  I  am  inclosing  a  photograph  of  a 
recent  bridge  failure  in  this  county  that  I 
trust  will  be  of  interest  to  your  readers. 

The  structure  was  a  33-ft.  span,  light 
truss  highway  bridge.    During  the  summer 


in  our  meeting  foreign  prices  or  making 
goods  suitable  for  'foreign  requirements  so 
long  as  we  have  no  ships  in  which  to  de- 
liver them,  or  control  of  bahking  facilities 
by  which  settlements  are  made  in  payment 
for  them.  It  is  absolutely  impossible  for 
us  to  develop  and  hold  foreign  markets  in 
the  ease  of  a  large  proportion  of  our  manu- 
factured goods  as  long  as  we  attempt  to 
hire  foreigners  who  have  the  same  line  of 
goods  to  sell,  in  the  same  markets,  to  carry 
our  goods  in  their  ships. 

It  is  all  right  when  we  ask  the  foreigner 
to  deliver  things  that  he  needs  in  his  own 
country,  or  things  that  do  not  enter  into 
competition  with  those  that  he  wants  to  sell 
— he  is  only  too  glad  to  take  our  money  for 
carrying  them;  but  the  minute  we  ask  him 
to  carry  something  that  hurts  his  own  man- 
ufacturing business  it  is  a  different  story. 
He  will  take  our  freight  money  just  the 


THIS  BRIDGE  COLLAPSED  UNDER  THIS  LOAD  DURING    THE  RECENT   HOT  WAVE 


of  1915  it  was  "repaired"  by  the  township 
trustee  by  placing  a  12-in.  concrete  floor  on 
6-in.  I-beams.  During  the  fall  and  winter 
the  20-ton  engine  shown  crossed  it  safely, 
but  during  the  recent  hot  wave,  with  the 
thermometer  at  105  deg.,  the  failure  oc- 
curred. The  truss  buckled  and  the  rivets 
were  all  sheared  or  pulled  out.  Although 
the  truss  was  badly  bent  and  twisted,  no 
members  were  broken.  By  the  trusses  fail- 
ing on  both  sides  at  once  the  engine  dropped 
squarely  into  the  creek,  a  distance  of  9  ft., 
a  broken  axle  being  the  only  damage  to  the 
machine. 

There  are  large  numbers  of  similar  type 
trusses  being  repaired  (?)  by  local  officials 
through  the  Middle  West,  and  accidents  of 
this  kind  should  impress  on  the  minds  of  all 
public  officials  the  necessity  of  competent 
engineering  supervision  for  this  work. 
R.  L.  Longshore, 
Deputy  County  Surveyor. 

Decatur,  Ind. 


same  and  carry  the  goods  to  destination, 
but  after  they  arrive  he  will  use  all  manner 
of  devious  ways  to  prevent  their  being  sold. 
To  prove  that  his  devious  ways  have  been 
successful,  note  that  the  percentage  of  our 
manufactured  goods  sold  abroad  up  to  the 
outbreak  of  the  present  war  was  about  5, 
while  that  of  England  and  Germany  was 
about  50. 

The  people  of  this  country  must  be 
brought  to  a  realization  of  the  fact  that  the 
foreign  shipping  business  is  a  basic  indus- 
try on  which  rests  the  entire  financial  and 
commercial  prosperity  of  the  nation,  and 
that  a  merchant  marine  owned  by  Ameri- 
cans and  flying  the  American  flag  is  the 
only  door  to  a  world  trade. 

Edward  A.  Edwards, 
Standard  Supply  &  Equipment  Company. 

Philadelphia. 


Our  Trade  in  British  Eyes 

Sir:  Referring  to  an  editorial  in  your 
Aug.  5  number,  page  157,  entitled  "Our 
Trade  in  British  Eyes,"  I  would,  without 
denying  the  importance  of  the  statements 
made,  venture  to  correct  and  amplify  one 
of  them  by  saying  that  the  fundamental 
basis  of  a  foreign  trade  under  any  circum- 
stances is  a  merchant  marine  controlled  by 
the  people  of  this  country.    There  is  no  use 


Progress  on  Sacramento  River  Levees 

Of  the  519  miles  of  river  levees  contem- 
plated by  the  Sacramento  River  flood-pre- 
vention scheme  there  have  been  constructed 
up  to  approved  grade,  as  fixed  by  the  Cali- 
fornia Reclamation  Board,  80  miles;  con- 
structed but  not  up  to  standard,  285;  in 
course  of  construction,  19 ;  projected,  6 ;  un- 
provided for,  56;  data  lacking,  73.  Of  the 
194  miles  of  bjTDass  levees  there  have  been 
constructed  up  to  approved  grade  9  miles; 
constructed  but  not  up  to  standard,  21 ;  in 
course  of  construction,  40;  projected,  25; 
unprovided  for,  75;  not  yet  located,  24. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Elevated  Derrick  Removes  Cracked 
Columns 

THE  DERRICK  used  for  removing  the 
eight  granite  columns  from  the  front  of 
the  twenty-one  story  Continental  and  Com- 
mercial National  Bank  building  in  Chicago 
was  set  above  the  street  level  on  a  bridge 


DERRICK    FACES    BUILDING    TO    SECURE    GREATER 
WORKING  RANGE 

over  the  sidewalk.  The  outer  ends  of  the 
stifflegs  extended  beyond  the  curb  line  and 
rested  on  timber  frames  secured  to  the  base 
platform  weighted  down  with  brick,  as 
shown  in  the  photograph.     The  bridge  is 


[Contribtitions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  T'hey  must  be  short,  and  shovld  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


constructed  of  heavy  timbers  to  support  the 
boom  of  the  derrick  and  the  materials. 

The  columns .  are  60  ft.  high,  and  the 
rings  of  granite  cracked  soon  after  the 
building  was  completed,  nearly  two  years 
ago.  The  space  between  the  steel  columns 
and  the  ring  was  filled  with  concrete.  Ap- 
parently the  difference  in  the  coefficient  of 
expansion  of  the  granite  and  the  core  caused 
the  trouble.    

Brick  Walls  Under  Mill  Building 
Replaced  in  Sections 

By  H.  L.  DRAKE 
Seneca  Falls,  N.  Y. 

BRICK  BASEMENT  walls  of  the  build- 
ings of  the  Seneca  Falls  Woolen  Mills 
Company,  which  will  be  below  water  level 
when  the  State  Barge  Canal  is  in  service, 
have  been  strengthened  by  partly  replacing 
them  with  concrete  piers,  built  alternately, 
without  any  settlement  or  damage  to  the 
buildings.  The  main  building  was  of  stone, 
with  wooden  interior  columns.  The  brick 
walls  of  the  basements  of  the  other  build- 
ings, in  which  were  located  the  boiler  and 
power  plants,  rested  entirely  on  stone 
foundations.  When  it  was  found  that  the 
buildings  could  not  be  protected  by  con- 
structing a  levee  around  them  except  at 
prohibitive  expense,  it  was  decided  to  un- 
derpin them  with  concrete,  remove  the  ma- 
chinery from  the  basements  and  fill  in  the 
entire  property,  including  the  basements, 
to  an  elevation  1  ft.  above  the  future  water 
level.  Sections  18  in.  wide  were  cut  through 
the  brick  wall  from  the  stone  foundations 
to  a  point  2  ft.  above  water  level.  These 
cuts  were  on  about  6-ft.  centers,  leaving 
piers  of  brick  41/2  ft.  wide  to  support  the 
load  while  the  cut  sections  were  filled  with 


concrete.  This  concrete  wa.s  placed  within 
2  in.  of  the  top  and  allowed  to  harden  and 
shrink.  The  2-in.  space  was  then  grouted 
and  thoroughly  rammed.  As  soon  as  this 
grout  had  set,  a  section  was  cut  out  of  the 
center  of  each  remaining  AVi-ii-  brick  pier 
and  concreted  in  the  same  way.  These 
piers  are  strong  enough  to  take  any  water 
pressure  that  may  develop  from  the  out- 
side, and  it  is  expected  that  the  brick  pisrs 
left  in  place  will  arch  between  them.  No 
falsework  was  required  by  this  method,  and 
there  was  no  danger  of  settlement  to  the 
buildings  at  any  stage  of  the  work. 

The  interior  wood  columns,  which  rested 
on  stone  piers  or  on  rock,  were  shored  and 
removed.  Reinforced-concrete  columns  were 
built  in  their  places,  capped  with  steel 
plates  and  wedged  tight.  All  the  base- 
ments were  then  filled  with  earth  to  a  point 
above  water  level. 

The  methods  used  were  developed  by  the 
state  engineering  department.  The  contrac- 
tor for  the  work  was  the  firm  of  Larkin  & 
Sangster. 

Transfer  Company's  Truck  Rigged 
to  Handle  Long  Loads 

THE  Krause  Transfer  Company  of 
Milwaukee  has  for  some  time  kept  the 
truck  shown  in  the  photograph  busy  in  the 
service  of  Milwaukee  contractors,  making  a 
specialty  of  handling  long  pieces  similar  to 
the  pile  driver  with  which  the  truck  is 
shown  loaded.  The  truck  has  just  hauled 
this  75-ft.  pair  of  leads  with  its  own  power 
from  the  basement  excavation  of  the  Plank- 
ington  Hotel.  The  excavation  was  about 
20  ft.  deep  and  the  runway  from  it  was  on 
a  steep  grade. 

For  handling  derrick  timbers,  steel  gir- 
ders and  other  long  loads  the  regular  body 
of  the  truck  is  taken  off  and  a  home-made 
fifth  wheel,  which  can  be  quickly  attached 
to  the  frame  of  the  car,  is  put  on.  This 
wheel  consists  of  a  couple  of  timbers  bolted 
to  the  frame,  two  steel  plates  for  a  bearing 
surface,  a  bolster  and  a  king  bolt. 


TRUCK   HAULS   LONG  LOADS  FOR   MILWAUKEE  CONTRACTORS.      IT    HAS  JUST  CLIMBED  OUT  OF  AN  EXCAVATION    20  FT.   DEEP  WITH    THIS  ONE 
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Field-Office  Accounting:  Agent's 
Account,  Freight  Records 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

THE  LOCAL  agent,  timekeeper  or  super- 
intendent on  a  job  is  usually  provided 
with  sufficient  funds  to  enable  him  to  meet 
petty-cash  expenditures  and  such  payroll 
disbursements  as  may  be  absolutely  neces- 


channels  latticed  back  to  back,  and  6-in. 
channels  are  employed  in  the  same  way  to 
form  the  stifflegs.  The  derrick  has  a  50-ft. 
wood  boom  with  an  8V2-ft.  bullwheel.  It  is 
equipped  with  a  three-drum  hoisting  engine 
and  boiler  and  a  separate  swinger,  and 
handles  a  %-yd.  bucket.  When  a  section  of 
excavation  has  been  finished  the  bucket  is 
taken  off  and  the  closing  line  attached  to  a 
pair  of  35-ft.  leads.  The  2500-lb.  hammer 
is  handled  on  the  hoisting  line,  and  a  run- 


1.  Is  there  any  difference  between  the 
watertightness  of  new  and  re-used  sheet- 
ing? 

2.  Should  the  sheeting  be  stretched  tight 
from  the  inside  of  the  cylinders  by  wedging 
against  the  bracing,  or  should  they  be  tight- 
ened from  the  outside  by  putting  a  cable 
with  a  turnbuckle  around  them  at  the  top, 
and  by  the  outside  water  pressure  when  the 
cylinders  have  been  pumped  out? 

3.  Is  it  necessary  to  calk  the  joints?     If 


1916 

Jan.  5 
20 
22 
23 
30 

Feb.  3 
10 


Station 

Leeds 

Leeds 

Leeds 

Leeds 

Leeds 

Leeds 

Leeds 


To 
Monroe 


MiUTille 


From 
Monroe 

Rocton 

Minor's 

Demurrage 

Millville 


Account 

Concrete 

Concrete 

Concrete 

Excavation 

Excavation 

Excavation 


Car  No. 
37721  P.R.R. 


9043  Y 
1497  M.C. 


W.  B.  No. 
191 


224 
254 


270 


Weight 
64,600 
196 
86,600 
99,400 

150 
150 


Rate 
1.90 


.42 
2.00 


.30 


Amount 

61.37 

.58 

18.19 

88.80 

5.00 

.45 

.45 


Material 
Cement 
Sacks 
Stone 
Coal 

Casting 
Casting 


Checked  by 
D.J.A. 
D.J.A. 
D.J.A. 
D.J.A. 


D.J.A. 


Loaded 
Jan.    19 


Feb.    2 


Car 

Unloaded 

Released 

Date  Paid 

Jan.     6 

Jan.     6 

Jan.  5 
Jan.  20 

Jan.   23 

Jan.  24 

Jan.  24 

Jan.  30 

Jan.  30 

Jan.  24 
Jan.  30 
Feb.    3 

Feb.  10 


Feb.  10 


Leeds,  Ore.,  April  let,  1916. 
R.  Suden.  A«t., 

In  a/c  with  Arnold  Brown  t  Co. 
Mar.    1  To  Balance »25  00 

5  Advanced  laborer  No.  301 $5.00 

Paid  off  laborer  No.  305 10.50 

6  Carfare  to  Corfu  and  return .20 

8  Exivees  on  rollers 3.24 

10  Tom  Bums,  blacksmith  bill 1.15 

12  Postage  stamps -50 

Received  from  General  Office 100.00 

15  Paid  off  laborw  No.  308 9  00 

17  Expren  on  stationery .25 

25  Damage  claim  of  Chas. Devon ,  pud  on 

authority  of  Mr.  Brown 25 .  00 

{125.00  124.50  130.34 
24.50 

54.84      $54.84 

Mar.  31  Balance  on  hand $70.16 

SnUUABT 

Charge  Leeds  March  payroU $24  50 

Corfu .20 

I«ds;— Excavation 28.24 

Repairs 1.15 

75    30.14     ■ 

$54.84 


sary  between  the  regular  paydays.  In  re- 
porting such  disbursements  for  the  month 
considerable  work  can  be  saved  the  general 
bookkeeper  by  having  the  agent  keep  pay- 
roll disbursements  in  a  separate  column  and 
classify  the  expense  items  in  a  summary  at 
the  end  of  the  statement,  using  some  such 
form  as  that  shown  herewith. 

Extra  copies  of  freight  bills  and  bills  of 
lading  are  hard  to  get.  Sometimes  the  own- 
ers of  the  work  being  done  require  the  orig- 
inal, and  the  duplicate  has  to  be  sent  to 
the  main  office  of  the  contractor.  In  any 
case  it  is  advisable  to  keep  a  record  of  in- 
coming and  outgoing  freight  on  a  large 
ruled  sheet.  Such  a  record  has  been  found 
indispensable  on  many  large  contracts  in 
connection  with  tracing  shipments  and  ad- 
justing demurrage.  Records  kept  in  the  ac- 
companying form  are  also  valuable  at  times 
in  proving  whether  the  job  has  been  kept 
properly  supplied  with  materials. 


Traveler  Moving  in  Two  Directions 
Builds  Channel  Improvement 

By  J.  H.  WEATHERFORD 
City  Engineer,  Mempliis,  Tenn. 

AN  A-FRAME  excavator  which  moves 
forward  or  backward  on  double-flanged 
wheels  and  sidewise  on  rollers  has  figured 
largely  in  the  construction  of  the  Gayoso 
storm  sew^r  and  of  a  large  concrete-lined 
open  channel,  which  form  a  part  of  the 
flood-protection  system  of  the  city  of  Mem- 
phis, described  on  page  775  of  the  Engineer- 
ing Record  for  June  10,  1916.  This  trav- 
eler not  only  makes  the  excavation,  but  is 
also  driving  with  swinging  leads  the  piles 
for  the  support  of  the  channel  lining. 

The  machine  has  a  rectangular  base  15  x 
23  ft.,  which  is  made  up  of  15-in.  cross  I- 
beams,  connected  on  each  side  by  two  12- 
in.  channels.    The  A-frame  is  made  of  8-in. 


ner  line  from  one  of  the  winch  heads  is 
used  for  a  pile  line.  In  driving  short  piles, 
and  in  driving  longer  piles  after  they  have 
reached  sufficient  penetration,  the  foot  of 
the  leads  rests  on  the  ground.  Aside  from 
handling  both  the  excavation  and  the  pile 
driving  with  one  tool,  the  use  of  swinging 
leads  on  this  work  was  practically  a  neces- 
sity, as  piles  had  to  be  driven  where  it  was 
impossible  to  use  the  ordinary  form  of 
driver  with  economy. 

The  machine  is  the  property  of  the  con- 
tractor for  the  work,  the  Koehler 
Brothers-Fowler  Construction  Company, 
which  has  found  it  an  almost  indispensable 
adjunct. 

Asks  How  Variety  of  Sheet-Pile 
Structures  Can  Be  Made  Tight 

Sir:  We  are  using,  on  a  job  where  75 
per  cent  of  the  ground  is  covered  with 
water  at  high  tide,  both  Carnegie  and  Lack- 
awanna steel  sheet  piling  to  form  pier  cyl- 
inders and  also  to  make  a  large  cofferdam. 
The  pier  cylinders,  14  ft.  in  diameter,  are 
in  water  24  ft.  deep  at  high  tide,  and  the 
large  cofferdam  is  in  water  about  20  ft. 
deep. 

With  these  conditions  in  mind,  we  would 
like  to  ask  your  readers  who  have  had  ex- 
perience with  similar  construction  the  fol- 
lowing questions,  answers  to  which  will  be 
appreciated : 


so,  is  there  any  better  method  than  the  use 
of  sand  or  sand  and  flour? 

4.  What  is  the  best  way  to  make  a  long 
straight  line  of  sheeting  watertight? 

5.  What  type  of  pump  has  proved  best 
for  unwatering  such  cylinders? 

Brooklyn,  N.  Y.  Reader. 

[With  regard  to  the  second  question,  the 
contractor  for  the  Hanover  Street  Bridge  in 
Baltimore,  which  was  described  on  page  632 
of  the  Engineering  Record  for  May  13  last, 
had  considerable  success  with  constructing 
the  bracing,  for  single-wall  steel  sheet  pile 
cofferdams  in  deep  water,  a  little  smaller 
than  the  steel,  and  allowing  the  water-pres- 
sure to  clamp  the  piles  against  it.  It  was 
stated  in  the  article  referred  to  that  the 
sheeting  was  jammed  together  and  practi- 
cally all  of  the  leakage  shut  off  by  the  time 
a  2-ft.  head  had  been  established  outside 
the  dam.  The  success  met  with  at  the 
Forty-sixth  Street  pier  cofferdam  in  New 
York  City  in  making  large  cylinders  water- 
tight by  stretching  the  interlocks,  through 
placing  a  heavy  stone  fill  on  the  inside,  sug- 
gests that  a  long  line  of  steel  sheeting 
might  be  made  watertight  by  anchoring  it 
to  master  piles  at  the  proper  intervals  and 
allowing  the  water  pressure  to  stretch  the 
intermediate  sheeting  tight.  Every  con- 
tractor has  his  own  preference  in  the  mat- 
ter of  pumps.  Many  like  for  this  sort  of 
work  small,  direct-acting  steam  pumps  that 
can  be  hung  from  a  set  of  falls. — Editor.] 


COMPACT  TRAVELER  DRIVES  PILES  AND  DOES    EXCAVATING    ON    FLOOD-PROTECTION    WORK 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Main  Lock  Lake  Washington 
Canal  Opened  to  Traffic 

Lieut. -Col.    J.    B.    Cavanaugh    Conducts    Cere- 
monies Celebrating  Completion  of  Main 
Lock  of  Big  Government  Harbor 

The  huge  concrete  main  lock  built  by  the 
United  States  government  at  the  entrance  to 
Salmon  Bay  as  one  link  in  the  project  to  pro- 
vide a  fresh-water  harbor  for  oceangoing  ves- 
sels plying  from  Seattle  to  other  ports  was 
opened  to  traffic  this  month.  The  snagboat 
"Swinomish,"  belonging  to  the  U.  S.  Corps 
of  Engineers,  was  the  first  vessel  to  enter 
the  basin  from  Salmon  Bay.  Aboard  the  ves- 
sel  were   Lieut.-Col.   J.   B.   Cavanaugh,   Corps 


lever  bridge,  and   then   retracing  her  course 
into  the  basin. 

With  the  opening  of  the  main  lock  the  first 
unit  in  the  government  canal  was  completed. 
The  lock  is  825  ft.  long,  80  ft.  wide,  and  at 
the  Salmon  Bay  end  opens  into  a  channel  36 
ft.  deep.  The  concrete  walls  of  the  lock  are 
55  ft.  thick  at  the  bottom,  8  ft.  thick  at  the 
top  and  55  ft.  high.  When  the  lock  is  emptied 
and  the  water  brought  down  to  the  mean 
level  of  Puget  Sound  the  water  inclosed  by  its 
walls  has  a  depth  of  36  ft.;  when  it  is  full, 
or  raised  to  the  level  of  Salmon  Bay,  the  water 
has  a  depth  of  nearly  50  ft.  Only  eight  min- 
utes are  required  to  empty  or  fill  the  big 
basin.  At  high  tide  there  is  only  8  or  9  ft. 
difference  between  the  level  of  the  salt  water 


Georgia  House  and  Senate 
Pass  Highway  Bill 

No   Provision   for   Highway   Engineer — Oper- 
ating   Fund    Not    Appropriated — Fail    to 
Define  Duties  of  Highway  Department 

The  Georgia  Senate  Aug.  11  passed  the 
state  highway  bill  recently  created  in  the 
House  of  Representatives,  making  the  prison 
commission  the  state  highway  department. 
Under  an  amendment  the  membership  of  the 
highway  commission  will  also  include  the  state 
geologist,  the  dean  of  the  college  of  engineer- 
ing at  the  University  of  Georgia  and  the  pro- 
fessor of  highway  engineering  at  the  Georgia 
School  of  Technologry.    While  the  measure  cre- 


RECENTLY    OPENED    LAKE    WASHINGTON    CANAL    LOCKS    AND     LIEUT.-COL.     J.     B.     CAVANAUGH,     WHO    HAD   CHARGE   OF   THE    WORK 


of  Engineers,  U.  S.  A.,  builder  of  the  canal; 
A.  W.  Sargent,  assistant  engineer  in  charge 
of  canal  construction  work,  and  representa- 
tives of  several  Seattle  organizations.  The 
ceremonies  were  planned  and  conducted  by 
Lieutenant-Colonel  Cavanaugh,  with  Mr.  Sar- 
gent as  chief  assistant.  C.  A.  D.  Young,  as- 
sistant engineer  in  charge  of  construction  and 
installation  of  lock  gates  and  equipment,  oper- 
ated the  machinery. 

Basin  Filled  and  Emptied  During  Ceremonies 

The  ceremonies  at  the  opening  of  the  locks 
were  of  the  simplest  nature  and  took  less 
than  half  an  hour.  Several  thousand  per- 
sons gathered  to  witness  the  event,  and  for 
their  entertainment  the  great  basin  was  filled 
and  emptied  several  times.  Promptly  at  the 
hour  set  by  Colonel  Cavanaugh  the  basin  was 
filled  to  the  level  of  Salmon  Bay,  in  which 
the  "Swinomish"  was  waiting  with  steam  up. 
The  moment  the  vessel  steamed  her  way  into 
the  basin  the  ponderous  gates  swung  closed 
and  the  lock's  culverts  were  opened.  When 
the  water  in  the  lock  had  reached  the  level 
of  the  outside  channel  into  the  sound  the 
^'Swinomish"  headed  for  the  open  sea.  By 
10.30  the  vessel  was  again  moored  in  the  lock, 
after  descending  into  the  lower  channel,  mak- 
ing a  turn  beyond  the  Great  Northern's  canti- 


in  the  outer  channel  and  that  of  the  fresh- 
water basin  at  Salmon  Bay.  The  small  lock 
built  alongside  the  large  basin  is  150  ft.  long 
and  30  ft.  wide  and  receives  vessels  of  16-ft. 
draft.  Its  gates  are  much  lighter  than  those 
of  the  large  basin. 

Work  on  the  two  locks,  begun  in  September, 
1911,  represents  an  expenditure  of  more  than 
$2,250,000. 


Lake  Toxaway  Dam  Fails  as  a 
Result  of  Recent  Heavy  Floods 

The  dam  at  Lake  Toxaway,  North  Carolina, 
weakened  by  recent  floods,  broke  Aug.  13.  So 
far  no  loss  of  lives  has  been  reported,  as 
warnings  enabled  many  inhabitants  to  escape 
before  the  flood  reached  them.  According  to 
reports  from  Asheville,  a  small  part  of  the 
dam  failed  early  in  the  evening,  followed  by 
the  collapse  of  the  whole  structure  within  a 
few  hours.  A  $10,000  electric-power  plant 
was  wrecked  by  the  flood.  A  spring  which 
had  weakened  the  foundation  is  also  said  to 
have  been  a  contributing  cause  of  the  acci- 
dent. The  dam,  built  at  a  cost  of  $50,000,  is 
reported  to  be  an  entire  loss.  The  artificial 
lake  formed  by  the  dam  covered  about  550 
acres,to  an  average'  depth  of  30  ft. 


ates  a  "highway  department,"  no  funds  are 
provided  for  its  operation,  nor  is  any  provi- 
sion made  for  a  highway  engineer.  Several 
highway  bills  have  recently  been  presented  in 
the  Georgia  House  of  Representatives,  but 
none  was  voted  on.  When  the  $85,000,000  fed- 
eral good-roads  bill  became  a  law  the  creation 
of  a  Georgia  highway  department  was  neces- 
sary if  the  state  were  to  receive  the  $2,000,000 
provided  for  its  road  construction. 

The  Heath-Adams  bill  was  accordingly  in- 
troduced into  the  House  July  26  and  passed 
in  preference  to  other  measures  considered' 
more  meritorious.  No  provision  for  the  em- 
ployment of  a  highway  engineer,  no  funds  on 
which  to  operate  a  highway  department  and; 
no  definitions  of  the  duties  of  such  a  body^ 
were  included  in  the  measure.  That  the  Sen- 
ate would  not  accept  the  act  was  freely  pre- 
dicted. It  was  thought  that  an  appropriation 
.  for  operating  expenses  and  a  definite  provi- 
sion for  a  highway  engineer  would  be  included; 
before  the  bill  became  a  law. 

The  Senate,  however,  on  Aug.  11  passed  the; 
highway  bill  in  the  form  in  which  it  came 
from  the  House.  It  contains  no  provisions 
other  than  those  mentioned.  According  to' 
legal  advice,  the  bill  is  so  inadequate  that. 
Georgia's  share  of  the  federal  good-roads  ap-i 
propri%tion  may  be  withheld. 
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400  Square  Miles  Devastated  by  Cabin  Creek  Flood 


lyrORE  THAN  SIXTY  PERSONS  w^re 
■^•-'■killed,  houses  were  torn  from  their  founda- 
tions, 18  miles  of  traclt  on  the  Chesapeake  & 
Ohio  Railway  demolished  and  nearly  every 
bridge  was  swept  away  Aug.  9  when  the  waters 
of  Cabin  Creek  flooded  part  of  West  Vir- 
ginia. The  area  affected  by  the  flood  ex- 
tends over  about  400  square  miles,  and  the 
loss,  not  yet  estimated,  is  expected  to  run  into 
millions.  The  damage  to  an  electric  railway 
bridge  near  Cabin  Creek  Junction  is  shown 
in  the  top  picture.  The  effect  of  the  water 
and  debris  on  the  pier  of  a  highway  bridge 
near  the  junction  is  shown  at  the  left.  The 
pier  of  a  steel  structure  just  below  Ronda  is 
pictured  at  the  right.  The  left  lower  picture 
shows  the  damage  caused  by  the  torrent  to  the 
Chesapeake  &  Ohio  Railway  bridge  near  Cabin 
Creek  Junction.  Only  one  bridge — a  concrete 
structure  upstream  from  the  ones  that  failed 
• — is  said  to  have  withstood  the  violence  of 
the  flood.  Damage  to  the  railroad  yards  at 
Cane  Fork  is  shown  in  the  lower  right  photo- 
graph. Dr.  S.  L.  Jepson,  commissioner  of 
health  of  West  Virginia,  has  sent  a  force  of 
engineers  into  the  flooded  district  to  see  that 
suitable   sanitary  measures  are  enforced. 
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To  Abandon  Part  of  Cleveland  Tunnel 

in  Which  Men  Were  KiUed 

That  part  of  the  West  Side  10-ft.  water 
tunnel  at  Cleveland  in  which  twenty-one  men 
lost  their  lives  July  24  will  be  abandoned. 
Examinations  have  shown  that  the  lining  of 
the  tunnel  within  200  ft.  of  the  scene  of  the 
explosion  has  been  ruined  beyond  repair.  The 
shore  end  will  be  projected  so  as  to  come  into 
the  outer  end  of  the  tunnel  at  an  angle  near 
the  intake  5  miles  from  shore.  Though  the 
work  of  recovering  bodies  has  been  going  on 
for  ten  days,  only  two  have  been  taken  out, 
leaving  seven  more  buried.  The  explosion  is 
said  to  have  forced  concrete  blocks  weighing 
1250  lb.  up  into  the  bed  of  the  lake. 


Architect  to  Assist  Engineers  in 

Designing  $1,250,000  Bridge 

The  Secretary  of  War  has  appointed  Nathan 
C.  Wyeth,  architect,  of  Washington,  to  co- 
operate with  U.  S.  Army  engineers  in  the 
design  of  the  $1,250,000  bridge  to  be  built  over 
the  Potomac  River  at  Georgetown.  The  ap- 
pointment was  indorsed  by  General  Black, 
chief  of  engineers,  U.  S.  Army.  The  new 
structure,  which  will  replace  the  old  aque- 
duct bridge,  will  be  built  of  reinforced  con- 
crete. It  is  generally  understood  that  five  long 
arches  will  be  built  high  enough  to  allow  un- 
obstructed  passage   of  ships. 


What  Engineers  and 
Contractors  Are  Doing 


A.  T.  AND  R.  M.  Thompson  have 
opened  consulting  engineering  offices  in  the 
Keystone  Block,  Chippewa  Falls,  Wis.  A.  T. 
Thompson  was  for  several  years  city  engineer 
for  Stevens  Point,  Wis.,  resigning  early  this 
year  to  engage  in  consulting  practice  in  that 
city.  R.  M.  Thompson  is  a  graduate  of  the 
University  of  Wisconsin  and  was  formerly 
employed  as  instructor  in  the  high  school  al 
Chisholm,   Minn. 

T.  Keith  Legare  has  been  promoted 
from  assistant  city  engineer  of  Columbia, 
S.  C.  to  become  city  engineer.  He  has  been  in 
the  employ  of  that  city,  with  the  exception 
of  a  little  more  than  a  year,  since  1906.  Mr. 
Legare  spent  several  years  as  architectural 
draftsman  before  joining  the  Columbia  engi- 
neering department  as  surveyor  and  drafts- 
man. He  was  made  assistant  engineer  in 
1908  and  was  promoted  to  superintendent  of 
streets  soon  afterward.  In  1910  he  resigned 
to  become  associated  with  Weston  &  Brooker, 
engineers  and  contractors,  which  was  followed 
by  his  appointment  with  J.  B.  Urquhart, 
architect  and  engineer.  In  1911  he  re- 
turned to  the  city  engineering  department  of 
Columbia  as  paving  inspector  and  later  in 
that  year  was  made  assistant  city  engineer. 
Since  1913  Mr.  Legare  has  performed  the 
duties  of  supervisor  of  public  playgrounds  in 
addition  to  those  of  assistant  city  engineer. 

Frederick  C.  Wyse,  formerly  super- 
intendent of  waterworks  of  the  city  of  Colum- 
bia, S.  C,  has  been  made  assistant  city  engi- 
neer to  succeed  T.  K,  Legare,  whose  promo- 
tion is  noted  elswhere  in  these  columns.  After 
graduation  from  Clemson  College  in  1905  Mr. 
Wyse  entered  the  engineering  department  of 
the  Southern  Railway.  He  resigned  the  fol- 
lowing year  to  become  assistant  to  the  chief 
engineer  on  construction  of  the  Richmond  & 
Chesapeake  Bay  Railroad,  in  which  capacity 
he  designed  and  constructed  concrete  arches, 
bridge  abutments  and  piers.  He  joined  the 
engineering  department  of  Columbia  in  1908 
as  paving  engineer  and  was  made  superin- 
tendent of  the  sewerage  and  water  depart- 
ments   three   years   later. 

W  C.  D  o  D  G  E,  formerly  assistant  in  the 
engineering  office  of  the  Pennsylvania  Lines 
West   of    Pittsburgh   at    Indianapolis,   is   now 


with  the  New  York  State  Highway  Depart- 
ment as  rodman.     He  is  located  at  Salamanca. 

Charles  D.  Snead  has  resigned  as 
bridge  engineer  of  the  Virginia  Highway  Com- 
mission to  take  a  similar  position  with  the 
highway  department  of  Kentucky.  After 
graduation  from  the  Virginia  Polytechnic  In- 
stitute in  1906  he  entered  the  employ  of  the 
engineering  department  of  the  Norfolk  & 
Western  Railway.  Two  years  later  he  joined 
the  Virginia  Highway  Commission  as  drafts- 
man, from  which  position  he  was  promoted 
to  assistant  bridge  engineer.  He  has  been 
chief  bridge  engineer  of  the  commission  since 
1914. 

Charles  J.  Gadd,  formerly  engineer 
in  charge  of  construction  of  the  American 
Iron  &  Steel  Manufacturing  Company,  at 
Lebanon,  Pa.,  has  been  made  chief  engineer. 

L.  G.  W  A  L  L  I  s  has  been  promoted  from 
resident  engineer  to  engineer  of  construction 
of  the  Jacksonville  (Fla.)  Terminal  Company. 
Mr.  Wallis  will  have  charge  of  building  the 
new  union  station  in  that  city. 

Walter  Cowell,  who  was  masonry 
inspector  on  the  Elephant  Butte  dam,  is  now 
masonry  superintendent  of  the  Ryan  Con- 
struction Company  of  Hartford,  Conn.  Mr. 
Cowell  has  been  employed  on  various  dam 
constructions,  including  the  Wigwam  and  Mor- 
ris dams  at  Waterbury,  Conn.;  the  Weston 
Aqueduct  in  Massachusetts  and  the  Pathfinder 
dam  in  Wyoming. 

R.  H.  T  u  M  Y  has  resigned  as  assistant 
county  engineer  of  Jasper  County,  Iowa,  to 
become  county  engineer  of  Mahaska  County, 
with  office  at  Oskaloosa.  Mr.  Tumy  was  grad- 
uated from  the  civil-engineering  department 
of  Purdue  University  in  1909  and  for  a  year 
thereafter  was  inspector  on  government  con- 
struction work  at  lock  13  on  the  Kentucky 
River.  He  resigned  to  take  up  railroad  work 
with  the  Chicago,  Rock  Island  and  Pacific 
Railway  as  instrumentman  at  Des  Moines, 
Iowa.  For  three  years  he  was  stationed  at 
Des  Moines,  resigning  in  1913  to  become  as- 
sistant  engineer   of   Jasper    County. 

Roy  M.  Green  has  been  appointed  as- 
sistant professor  of  highway  engineering  in 
the  Agricultural  and  Mechanical  College  of 
Texas.  Mr.  Green  is  a  graduate  of  the  Uni- 
versity of  Nebraska  and  has  recently  com- 
pleted the  graduate  course  in  highway  engi- 
neering at  Columbia  University.  Since  grad- 
uation he  has  been  employed  as  testing  engi- 
neer and  superintendent  of  pavement  con- 
struction with  Clarke  E.  Mickey,  consulting 
engineer,  of  Lincoln,  Neb.  Mr.  Green's  ap- 
pointment increases  the  highway  engineering 
staff  of  the  college  to  three  members.  He 
will  be  in  charge  of  the  road  laboratories. 

Edward  C.  Albrecht,  formerly  de- 
signer and  estimator  for  the  Trussed  Concrete 
Steel  Company,  has  joined  the  Republic  Struc- 
tural Iron  Works  Company,  Cleveland.  In 
his  new  position  Mr.  Albrecht  will  design  and 
estimate  reinforced-concrete  and  steel  work. 
He  is  a  graduate  of  Marquette  University 
and  has  been  engaged  in  concrete  and  steel 
design  for  about  three  years. 

Thomas  A.  Stroup  has  resigned  from 
the  engineering  staff  of  the  Tennessee  Cop- 
per Company  to  become  engineering  assistant 
during  the  construction  of  the  new  copper- 
leaching  and  flotation  plants  of  the  Utah  Cop- 
per Company  at  Garfield,  Utah.  The  projects 
contemplated  by  the  Utah  company  involve 
the  expenditure  of  about  $2,500,000,  most  of 
which  will  be  spent  on  steel  buildings  and 
machinery. 

T.  E.  Bennett,  a  recent  graduate  of  the 
engineering  department  of  the  University  of 
Wisconsin,  is  now  employed  in  the  engineering 
deoartment  of  the  Dayton  Power  &  Light 
Company  as  chief  draftsman. 

Jacob  L.  Crane,  Jr.,  having  completed 
the  building  of  the  $180,000  sewer  system  and 
disposal  plant  at  Cleburne,  Tex.,  has  moved 
to    Menominee,   Mich.,   to   take   charge   of  the 


construction  of  a  filtration  plant  there.  Mr. 
Crane  has  been  employed  by  Burns  &  Mc- 
Donnell, consulting  engineers,  of  Kansas  City, 
Mo.,  since  his  graduation  from  the  University 
of  Michigan  in  1913. 

Capt.  J.  B.  Hodgson,  formerly  in 
charge  of  underground  operations  in  the  Cop- 
per Queen  mines,  has  been  appointed  to  the 
consulting  staff  of  Phelps  Dodge  &  Company, 
with  headquarters  at  Bisbee,  Ariz. 

L.  J.  Charles,  formerly  construction 
engineer  on  the  Elephant  Butte  dam,  has  been 
appointed  assistant  to  James  A.  French, 
state  engineer  of  New  Mexico,  succeeding  S. 
S.  Carroll,  resigned.  Mr.  Charles  will  have 
charge  of  hydrographic  and  stream  gaging 
work. 

Edward  Wegmann,  consulting  engi- 
neer, of  New  York  City,  has  been  asked  to 
report  on  the  present  condition  of  the  dam 
across  the  Colorado  River  at  Austin,  Tex.. 
and  to  suggest  necessary  changes  and  improve- 
ments, especially  in  regards  to  the  automatic- 
ally operating  gates. 

Charles  M.  Edwards  has  been  pro- 
moted from  resident  engineer  to  division  engi- 
neer of  the  New  York  highway  department.  Mr. 
Edwards  was  born  in  1872  at  Plattsburg,  N.  Y., 
and  was  graduated  from  Yale  University  in 
1894.  After  a  short  experience  in  mining  en- 
gineering he  returned  to  New  York  to  enter 
the  state  engineer's  office.  In  1899  he  opened 
consulting  offices  at  Plattsburg  and  designed 
aiid  superintended  the  building  of  a  masonry 
dam  near  that  city.  He  was  also  engaged  on 
road  construction  and  designed  a  gravity  water- 
supply  system  for  Dannemora,  N.  Y.  A  short 
experience  with  the  Lackawanna  Steel  Com- 
pany in  1901-02  was  followed  by  his  appoint- 
ment with  the  New  York  state  engineer's  de- 
partment. When  the  highway  department  was 
organized  he  was  made  first  assistant  engineer 
and  later  resident  engineer. 

C.  Boone  Sadler,  who  has  been  em- 
ployed by  the  engineering  department  of  the 
city  of  Baltimore  since  1907,  has  been  made 
pitometer  engineer.  After  about  eight  years' 
experience  as  draftsman  for  different  engi- 
neering companies  Mr.  Sadler  joined  the  Balti- 
more Sewerage  Commission  as  draftsman.  He 
was  for  several  years  inspector,  following 
which  he  was  made  assistant  engineer  in 
charge  of  the  drafting  room  of  the  storm-water 
division. 

J.  C.  Watts  has  resigned  as  deputy  city 
engineer  of  Troy,  N.  Y.,  to  become  engineer 
of  the  harbor  and  dock  commission  of  that 
city.  

Civil-Service  Examinations 

United  States — Examinations  will  be  held 
Aug.  23  at  the  usual  places  for  subinspector 
of  radio  towers  at  a  salary  of  $5.52  a  day. 
Another,  for  assistant  material  engineer,  at 
salary  of  $5  to  $6  per  day,  will  be  held  Sept. 
5.  Applicants  for  positions  as  architectural 
and  structural-steel  draftsman  at  $1,500  a  year 
will  be  held  Sept.  6  and  7.  Form  1312  should 
be  filled  in  by  applicants.  An  examination  for 
junior  civil  engineer  will  be  held  Oct.  11. 
F'urther  information  may  be  obtained  at  the 
usual  places. 

New  York — Examinations  Sept.  2  for  chain- 
man,  $2.50  to  $3  a  day;  sanitary  engineering 
draftsman,  $900  to  $1,200  yearly,  and  super- 
intendent of  landscape  construction,  Bronx 
Parkway  Commission,  salary  $2,000  to  $2,200. 
Particulars  may  be  obtained  from  the  secre- 
tary of  the  New  York  Civil  Service  Commis- 
sion  at  Albany. 

Examinations   Previously   Announced 

See  Eng. 

Date  Record 

Aug.  21-25.     Second  lieutenant,  civilian 

candidates   April  1 

Aug.  22.     Mechanical  draftsman Aug.    5 

Aug.  23  and  24.  Laboratory  assistant. Aug.  5 
Sept.   13.     Aid   in   Coast  and   Geodetic 

Survey  and  for  draftsman Aug.    5 
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Broom  Drive  on  New  Motor 
Sweeper  Has  Two  Speeds 

The  new  motor  sweeper  manufactured  by 
the  Baker  Manufacturing  Company,  Spring- 
field, 111.,  is  equipped  with  a  broom  drive  that 
has  two  speeds.  The  sweepings  are  elevated 
by  means  of  a  series  of  built-up  brushes, 
which  empty  into  a  dust  receptacle  of  2%  cu. 
yd.  capacity.  The  actual  sweeping  width  is 
7  ft. 

A  30-hp.   4-cylinder  motor  drives   the   ma- 


where  the  velocity  is  generated  that  is  finally 
converted  into  useful  pressure  by  the  external 
diffusion  vane.  Additional  advantages  in  the 
small  impeller  are  light  weight  and  low  fiber 
stresses. 

The  casing  is  divided  along  the  horizontal 
center  line.  Both  the  suction  and  discharge 
connections  are  in  the  lower  half  of  the  cas- 
ing. The  upper  half  is  readily  removable, 
giving  full  access  to  the  revolving  element. 
There  are  suitable  openings  for  draining  the 
pump  and  for  displacing  the  air  when  start- 


NEW  MOTOR  SWEEPER 
HAS  7-FT.  SWEEPING 
WIDTH 


chine  at  speeds  of  from  3  to  6  miles  per  hour. 
The  wheel  base  is  10  ft.  4  in.  and  the  treads 
56%  in.  and  98  in.  at  front  and  back  respec- 
tively. The  usual  automobile  accessories  are 
included  in   the  equipment.  ^OHi  Jk 


Centrifugal  Pump  Uses  Smaller 
Impeller  to  Increase  Efficiency 

The  development  of  the  steam  turbine  and 
the  high-efficiency  multi-stage  centrifugal 
pump  have  gone  hand  in  hand.  Up  to  the 
present  it  has  not  been  found  entirely  prac- 
ticable to  reconcile  the  speeds  of  the  two  ma- 
chines  so  that  each  would  work  at  its  best 


ing.  Inlet  and  outlet  nozzles  can  be  arranged 
either  on  the  same  or  opposite  sides — held  to 
be  an  important  advantage  where  pumps  are 
installed  in  limited  space. 

Each  impeller  is  cast  in  one  piece  and  is 
of  the  inclosed  type.  Each  impeller  hub  is 
surrounded  by  a  pair  of  rings — one  attached 
to  the  casing  and  the  other  to  the  impeller. 
By  using  double  rings  the  initial  tightness  of 
the  joint  between  the  low  and  high  pressure 
sides  of  each  stage  can  be  restored  without 
any  fitting. 

To  take  care  of  t^^ust  a  simple  internal 
hydraulic  balancing  dvwice  is  provided.  This 
consists  of  a  revolving  disk  attached  to  the 
shaft  at  the  high-pressure  end.     Opposite  the 


THE  USE  OF  SMALL  IM- 
PELLER IS  CLAIMED  TO 
INCREASE  EFFICIENCY 
AND  REDUCE  FIBER 
STRESSES.  CASING  IS 
DIVIDED  ALONG  HORI- 
ZONTAL CENTER  LINE 
AS  SHOWN 


eflftciency.  Heretofore  it  was  necessary  to  re- 
duce the  speed  of  the  turbine  and  sacrifice 
much  of  its  eflBciency,  or  else  speed  up  the 
pump  with  similar  results.  To  overcome  this 
di£Sculty  the  A.  S.  Cameron  Steam  Pump 
Works,  New  York  City,  has  designed  and 
built  a  multi-stage  centrifugal  pump,  known 
as  the  "BT"  type.  The  construction  of  one 
of  the  three-stage  pumps  is  illustrated  here- 
with. 

It  is  pointed  out  that  with  the  ordinary  im- 
peller the  diameter  cannot  be  reduced  suffi- 
ciently to  get  high  speed  without  sacrificing 
vane  leng:th.  Consequently  efficiency  for  a 
certain  vane  length  is  necessary  in  order  that 
the  impeller  may  perform  its  function  without 
excessive  loss.  Small  external  diameter  and 
adequate  vane  length  are  obtained  by  bring- 
ing the  vanes  well  down  into  the  impeller 
hub.  At  the  same  time  the  vanes  are  so 
turned  that  the  incoming  water  is  guided 
smoothly  into  the  outer  portion  of  the  vanes. 


disk  is  a  stationary  drum  of  the  same  diam- 
eter. Water  at  high  pressure  causes  the  disk 
to  react  against  the  opposing  thrust,  neutral- 
izing it  and  holding  the  rotor  in  proper  rela- 
tion to  the  casing.  The  slight  leakage  in- 
volved is  piped  back  to  the  suction. 


Fire  Cripples  Crane  Plant 

Owing  to  a  fire  which  destroyed  the  Ohio 
Locomotive  Crane  Company's  machine  shop 
that  company  has  temporarily  reduced  its 
output.  The  normal  production  will  be  re- 
sumed in  four  or  five  months. 


Modern  Equipment  Used  in  Hawaii 

In  spite  of  the  low  cost  of  labor  and  the 
high  cost  of  shipping  the  Chain  Belt  Company 
has  sold  three  of  its  concrete  paving  mixers 
to  cities  in  Hawaii.  Two  of  the  machines 
are  operated  by  gasoline  engines  and  one  by 
steam. 


Lumbermen  Meet  at  Seattle 

The  West  Coast  Lumbermen's  Association 
recently  held  its  semi-annual  meeting  at 
Seattle.  One  hundred  and  fifty  members  as- 
sembled at  the  New  Washington  Hotel  and 
participated  in  discussions  pertaining  to  the 
lumber  business.  A  guessing  contest  as  to  the 
breaking  load  of  an  8  x  16-in.  timber  16  ft. 
long  gave  opportunity  to  those  who  thought 
they  knew  the  strength  of  lumber  to  prove  it. 
A  load  of  88,200  lb.  broke  the  stick,  and  the 
winner's  guess  was  within  200  lb.  of  the  actual 
breaking  load.  Tests  were  also  made  of  dif- 
ferent kinds  of  fire-resisting  roofing. 


Open  New  Cement  Plant 

The  new  $650,000  plant  of  the  Choctaw 
Portland  Cement  Company  at  Hartshorne, 
Okla.,  was  put  into  operation  Aug.  15.  Its 
capacity  is  2000  bbl.  a  day,  and  it  will  offer 
employment  to  200  men.  Most  of  the  output 
will  be  sold  in  Oklahoma,  Texas,  Arkansas 
and  Louisiana. 


Business  Notes 

The  Clydesdale   Brick  &  Clay   Company,  of 

Pittsburgh,  with  a  new  plant  at  Elwood,  Pa., 
has  become  a  licensee  of  the  Dunn  Wire-Cut- 
Lug  Brick  Company  of  Conneaut,  Ohio.  H. 
J.  Orth  is  president  of  the  Clydesdale  company 
and  W.  W.  Cunningham,  vice-president  and 
general  manager.  The  present  daily  capacity 
of  the  Clydesdale  plant  of,100,000  paving  brick 
will  soon  be  doubled. 

The  Corrugated  Bar  Company,  Buffalo,  has 
been  reorganized  and  the  new  officers  will  as- 
sume their  duties  Sept.  1.  A.  C.  Garrison  is 
president;  A.  L.  Johnson,  vice-president  and 
general  manager;  W.  H.  Kennedy,  vice-presi- 
dent and  secretary;  A.  E.  Lindau,  sales  man- 
ager. 

The  Link-Belt  Company,  Chicago,  is  en- 
larging its  Indianapolis  malleable  foundry. 
The  extension  will  be  a  one-story  building  70  x 
275  ft.,  with  a  106  x  140-ft.  wing.  The  com- 
pany has  just  issued  a  revised  price-list,  effec- 
tive July  15. 

Wallace  &  Tiernan  Company,  manufacturer 
of  chlorine  control  apparatus  for  water  and 
sewage  purification,  has  moved  to  its  new 
factory  at  137  Centre  Street,  New  York  City. 

Arthur  T.  Nelson,  for  the  past  six  years 
representative  of  the  Trussed  Concrete  Steel 
Company  in  Seattle,  Wash.,  has  left  that  city 
for  Boston,  where  he  will  engage  in  the  gen- 
eral contracting  business.  A.  G.  Muessel,  rep- 
resentative of  the  Trussed  Concrete  Steel  Com- 
pany in  St.  Paul,  will  succeed  Mr.  Nelson  at 
Seattle. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Spray  Engineering  Company,  Boston.  Bul- 
letin 201,  6x9  in.,  16  pages,  illustrated.  De- 
scribes "Spraco"  system  for  cooling  con- 
densing water.  Illustrations  of  several  instal- 
lations. 

Allis-Chalmers  Manufacturing  Company, 
Milwaukee.  Bulletin  1536.  Devoted  to  air- 
compressor  equipment. 

Lidgerwood  Manufacturing  Company,  New 
York  City.  Folder,  9  x  12  in.,  16  pages.  De- 
scribes Lidgerwood  cableways  for  hoisting  and 
conveying  purposes.  Pictures  of  different 
cableway  equipment  and  of  jobs  on  which 
Lidgerwood  equipment  was  used. 

Brown  Hoisting  Machinery  Company,  Cleve- 
land, Ohio.  Catalog,  6x9  in.,  64  pages.  De- 
scribes Brownhoist  locomotive  cranes.  Shows 
machines  in  operation  on  practically  every  kind 
of  work  to  which  they  are  adapted.  Almost 
every  page  is  filled  with  pictures. 

George  Haiss  Manufacturing  Company,  New 
York  City.  Folders  describing  "Haiss"  wagon 
loaders. 
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Toxaway  Dam  Failure 

ANALYSES  of  dam  failures  generally  re- 
veal faulty  foundations  as  the  primary 
cause  of  trouble.  Such  appears  to  be  the 
case  with  the  Lake  Toxaway  dam  in  North 
Carolina,  which  went  out  Aug.  13.  Mr. 
Willis,  in  his  article  in  the  news  section  of 
this  issue,  attributes  the  failure  to  a  stream 
of  water  flowing  through  fissured  rock  at 
the  base  of  the  structure.  He  also  states 
specifically  that  a  small  stream  or  seepage 
spring  at  the  foot  of  the  dam  had  been  run- 
ning ever  since  the  reservoir  was  created, 
and  that  this  spring  began  to  increase  in 
volume  and,  what  is  most  significant,  in 
turbidity,  more  than  a  week  before  the  fail- 
ure occurred.  .  With  this  subsurface  chan- 
nel operating  under  a  head  higher  than  nor- 
mal, due  to  remarkably  heavy  precipitation, 
which  raised  the  reservoir  level,  it  was  only 
a  question  of  time  when  enough  of  the 
earthfill  would  be  carried  away  to  cause  a 
cave-in  and  a  subsequent  breach  through 
the  main  body  of  the  structure.  Mr.  Willis 
does  not  give  many  details  regarding  the 
foundation  except  to  say  that  a  transverse 
channel  had  been  blasted  across  the  dam 
site  in  solid  rock.  Was  this  rock  "solid"? 
Were  borings  made  to  reveal  its  true  char- 
acter? These  are  the  questions  which  im- 
mediately suggest  themselves  to  the  engi- 
neer. If  fissures  in  the  foundation  rock  had 
been  disclosed  by  subsurface  exploration 
with  drills  before  the  dam  was  built  they 
might  have  been  sealed  effectively  by  high- 
pressure  grouting,  a  method  frequently  re- 
sorted to  in  current  practice. 

Making  Grade  Crossings  Safer 

NOBODY  is  going  about  these  days  urg- 
ing the  perpetuation  of  the  railroad 
grade  crossing.  All  agree  that  it  is  danger- 
ous and  a  thing  to  be  eliminated  as  rapidly 
as  possible,  but  reasonable  people  realize 
that  this  cannot  be  accomplished  in  a 
twinkling.  The  next  best  thing  to  do  is  to 
minimize  the  dangers  of  the  level  crossing, 
and  in  this  respect  some  of  the  railroads  are 
going  beyond  the  legal  requirements.  Con- 
siderable publicity  has  been  given  to  the 
campaign  of  the  Long  Island  Railroad, 
where  automobilists  have  been  wont  to  race 
with  trains  for  the  crossings.  Now  the 
Baltimore  &  Ohio  announces  that  it  has  in- 
structed its  local  officials  to  approach  each 
grade  crossing  on  foot  from  the  public 
highways,  as  well  as  from  the  right-of- 
way,  and  note  whether  or  not  pedestrians, 
drivers  of  vehicles  and  locomotive  engine- 
men  have  an  unobstructed  vision.  The  rail- 
road promises  to  follow  up  these  visits  by 
doing  all  it  can  to  correct  bad  conditions — 
trimming  trees,  removing  fences  and  small 
buildings  and,  possibly,  altering  the  loca- 
tion of  side  tracks.     If  this  is  done  care- 


fully over  the  entire  system  it  will  m^an 
much,  but  at  the  same  time  the  public 
should  remember  its  own  responsibility  in 
the  matter.  Probably  90  per  cent  of  all 
grade-crossing  accidents  are  due  to  failure 
to  heed  warning  signs,  bells,  gates  or  flag- 
men. While  it  is  not  fitting  that  the  penalty 
for  heedlessness  on  the  part  of  a  chauffeur 
should  be  the  death  of  all  the  occupants  of 
an  auto,  neither  is  it  fair  to  denounce  the 
railroad  as  the  sole  cause  of  the  disaster. 

New  England  Waterworks  Convention 

AFTER  several  years  of  journeying  be- 
yond the  limits  suggested  by  its  name, 
the  annual  convention  of  the  New  England 
Waterworks  Association  this  year  will  have 
a  real  "Down  East"  setting.  In  the  last 
half  dozen  years  four  of  the  meetings  have 
been  in  alien  territory — New  York,  Phila- 
delphia, Washington  and  Rochester.  Next 
month's  session  (Sept.  13,  14  and  15)  at 
Portland,  Me.,  therefore,  will  carry  with 
it  the  spirit  of  "old  home  week" — a  wel- 
coming of  New  England's  sons  back  to  their 
native  heath.  To  this  welcome  there  should 
be  a  hearty  response.  Past  meetings  of  the 
society  have  been  well  worth  attending,  for 
they  have  blended  happily  opportunities  for 
work  and  play.  Portland,  as  a  host  to  the 
convention,  is  not  to  be  outdone  by  other 
municipalities,  for  she  has  placed  her  new 
City  Hall  at  the  disposal  of  the  delegates 
for  both  meetings  and  exhibits  of  water- 
works equipment  and  appliances.  Five  ses- 
sions of  the  convention  will  be  devoted  to 
papers  and  discussions,  and  the  committee 
is  working  hard  to  make  the  program  at- 
tractive to  superintendents.  In  former 
years  this  journal  has  endeavored  to  con- 
vince city  officials  that  they  will  be  well 
repaid  by  sending  their  waterworks  super- 
intendents and  engineers  to  meetings  of 
this  sort  and  paying  their  expenses.  It  re- 
peats this  plea  now,  for  the  New  England 
convention  offers  a  unique  opportunity,  each 
year,  for  learning  of  the  newer  and  better 
things  in  waterworks  practice. 

Motor  Traffic  Increase 

A  PERUSAL  of  highway  construction 
literature  for  the  last  few  years  dis- 
closes the  oft-recurring  phrase,  "increase 
in  the  use  of  motor  vehicles."  No  road- 
builder  needs  to  be  reminded  that  this  in- 
crease is  an  actual  fact,  and  one  which  has 
a  very  decided  bearing  upon  his  own  work. 
Stated  in  general  terms,  however,  the  real 
significance  of  the  motor  vehicle's  growth 
in  popularity  is  lost.  What  it  actually 
amounts  to  is  set  forth  specifically  in  a  re- 
cent bulletin  issued  by  the  Division  of  Road 
Economics  of  the  U.  S.  Office  of  Public 
Roads  and  Rural  Engineering.  The  figures 
are  truly  startling.     During  the  last  ten 


years  the  state  registration  of  motor  cars, 
including  commercial  vehicles,  has  increased 
5000  per  cent,  or  from  about  48,000  in  1906 
to  2,445,664  in  1915.  Highway  engineers 
will  be  impressed  by  these  figures,  not 
merely  because  they  indicate  an  astonish- 
ing development  of  the  motor  vehicle  as  a 
factor  in  transportation,  but  because  they 
represent  a  rapidly  growing  source  of  reve- 
nue, in  registration  fees,  for  road-building 
and  maintenance  purposes.  In  1906  less 
than  three-tenths  of  1  per  cent  of  the  total 
rural  road  and  bridge  expenditures  in  the 
United  States  was  derived  from  motor 
vehicle  revenues,  while  in  1915  nearly  7  per 
cent  was  secured  from  this  source.  The 
total  amount  collected  by  the  various  states 
in  1905  amounted  to  only  $62,500.  In  1915, 
however,  the  total  gross  revenue  from  reg- 
istration of  motor  vehicles  and  the  licensing 
of  operators  was  swelled  to  the  sum  of  |18,- 
245,713.  The  chief  interest  of  highway 
engineers  in  these  statistics  is  in  this  fact 
^that  of  the  total  revenue  collected  during 
1915  practically  90  per  cent  was  applicable 
to  road  work,  and  of  this  amount  slightly 
more  than  70  per  cent  was  placed  more  or 
less  directly  under  the  control  and  super- 
vision of  state  highway  departments. 

Highway  Engineers  Must  Write 

THREE  BENEFITS  are  bound  to  result 
from  a  general  order  which  Austin  B. 
Fletcher,  state  highway  engineer  of  Cali- 
fornia, issued  early  this  year  to  all  of  his 
division  engineers.  The  order  called  upon 
each  of  them  for  a  weekly  story  of  about 
1000  words  on  some  phase  of  his  work.  And 
by  "story"  is  meant  not  a  cut-and-dried 
statement  of  progress,  but  rather  material, 
in  the  form  of  description  or  narrative, 
bringing  out  the  real  significance  of  the 
work  each  engineer  is  doing — particularly 
how  it  will  benefit  the  public  which  is  pay- 
ing the  bills.  The  articles  are  wanted,  pri- 
marily, for  the  California  commission's 
highway  bulletin  and  for  distribution  to 
the  press.  When  the  scheme  was  first  put 
into  effect  it  was  found  that  the  division 
engineers  dealt  too  largely  in  technicalities. 
They  either  did  not  appraise  their  audience 
correctly  or  were  unable  to  address  this 
audience  in  words  which  would  convey  any 
real  message.  To  correct  this  tendency  a 
number  of  useful  suggestions  for  stories 
were  sent  out  from  the  main  office.  Here 
are  a  few  samples:  Mileage  saved  by  com- 
pleting new  highway  section ;  elimination  of 
a  steep,  well-known  grade,  dangerous  curve 
or  railroad  crossing;  description  of  a  local 
celebration  in  honor  of  a  finished  highway ; 
the  finding  of  Indian  relics  or  anything 
carrying  a  story  of  the  early  history  of  Cali- 
fornia; the  making  accessible  of  strange  or 
picturesque  new  country  or  points  of  his- 
toric interest;  voluntary  praise  of  the  state 
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highway  system  by  distinguished  visitors. 
The  first  and  obvious  effect  of  the  v^eekly- 
story  order  is  that  it  will  teach  the  di- 
vision engineers  to  write.  In  the  second 
place,  the  very  practice  of  interpreting  their 
activities  will  prevent  them  from  falling 
into  a  rut  of  mere  technical  routine.  The 
third  and  most  important  result  will  be  the 
education  of  California's  public  to  the  work 
that  its  highway  commission  is  doing. 

A  Hint  for  Timid  Speakers 

AN  assistant  engineer  in  one  of  the 
bureaus  of  a  large  public-works  depart- 
ment was  invited  recently  to  deliver  an 
address  before  the  members  of  a  college 
engineering  society.  The  young  engineer 
had  taken  a  prominent  part  in  the  general 
planning  and  design  of  a  great  municipal 
project,  but  he  had  no  experience  in  public 
speaking  and  was  thoroughly  frightened  at 
the  prospect  of  standing  up  before  an  audi- 
ence and  describing  work  with  which  he  was 
thoroughly  familiar.  He  was  on  the  point 
of  declining  the  invitation  to  speak,  but 
decided  to  seek  the  advice  of  the  chief  en- 
gineer of  his  department.  "There  is  no 
option  about  this  matter  at  all,"  said  the 
latter;  "you  must  deliver  this  address.  Be- 
fore I  made  my  first  speech  I  was  as  un- 
certain of  myself  as  you  are  now,  but  this 
is  the  system  I  adopted:  I  selected  a  num- 
ber of  lantern  slides  showing  various  fea- 
tures of  the  work  I  had  to  talk  about.  I 
arranged  them  in  logical  order,  turned  them 
over  to  the  stereopticon  operator  and  then 
requested  that  all  lights  be  put  out.  In  the 
darkness  I  immediately  felt  at  ease,  and 
when  the  first  view  was  shown  upon  the 
screen  I  found  no  difficulty  in  talking.  I 
then  signaled  for  the  next  view  and  con- 
tinued in  this  way  to  the  end,  making  a 
fairly  creditable  showing.  I  decided  at  the 
outset  not  to  depend  upon  any  written 
paper."  The  assistant  engineer  followed 
these  tactics  in  his  initial  address  and  came 
through  with  flying  colors.  The  mere  dark- 
ening of  the  lecture  room  before  he  began 
talking  seemed  to  give  him  confidence  in 
himself.  To-day  he  finds  no  need  of  resort- 
ing to  these  methods  and  looks  upon  the 
delivery  of  an  address  about  his  work  as  an 
ordinary  event.  Engineers  who  are  handi- 
capped by  diffidence  in  speaking  in  public 
may  find  this  experience  of  value  to  them. 


Splitting  Hairs 

MENTION  was  made  by  W.  H.  Rayner  in 
his  letter  in  last  week's  issue,  page  239, 
of  the  wasting  of  labor  in  computing  results 
to  five  and  six  figures  when  there  are  no 
more  than  three  significant  figures  in  either 
factor.  Experienced  engineers  are  not 
likely  to  be  guilty  of  this,  but  the  practice 
is  surprisingly  common  among  the  younger 
generation.  A  rather  hard-headed  mathe- 
matics instructor  in  the  engineering  depart- 
ment of  one  prominent  university  used  to 
insist  that  the  entrance  requirements  for  a 
technical  course  should  include  a  stiff  exam- 
ination in  arithmetic.  Certainly  there  is 
something  wrong  in  the  mathematical 
grounding  and  balance  of  the  young  man 
who,  in  making  a  survey  of  buildings  by 


the  intersecting-arc  (pethod,  reads  his  dis- 
tances to  hundredths  of  a  foot,  but  gets  his 
arc  intersections  so  flat  that  they  will  not 
plot;  or  who,  in  taking  cross-sections  of 
soft  ground,  uses  a  target  on  his  level  rod, 
and  then  computes  his  volumes  to  tenths  by 
the  average-end  method  from  stations  100 
ft.  apart,  but  fails  to  divide  by  27  to  get 
cubic  yards  instead  of  cubic  feet;  or  who 
accepts  obviously  absurd  results  of  any 
sort  because  the  figures  seem  to  show  such 
results.  Hasty  inspection  will  usually  tell 
whether  a  figure  is  reasonable  or  not,  and 
that  should  always  be  made,  whether  the 
figure  was  obtained  mentally,  by  slide  rule 
or  with  seven-place  logarithms.  Beyond 
that,  however,  the  young  engineer  should 
have  constantly  in  mind  the  purpose  of  his 
work,  the  degree  of  accuracy  desired  and 
the  degree  obtainable  with  the  methods  em- 
ployed. He  should  know,  for  instance,  as 
Mr.  Rayner  has  suggested,  that  you  can- 
not multiply  three  significant  figures  by 
three  significant  figures  and  get  six  cor- 
rect figures.  Then  he  should  be  thoroughly 
conversant  with  some  of  the  simple  short- 
hand methods  of  arithmetic — synthetic 
multiplication  and  division,  the  use  of  re- 
ciprocal factors,  cancellation,  approxima- 
tions. At  the  same  time  he  must  know 
where  to  draw  the  line  in  approximations, 
so  that  he  will  not  throw  out  all  of  the  sig- 
nificant figures  and  miss  his  mark  entirely. 
It  is  bad  to  be  unable  to  make  a  precise 
calculation  when  precision  is  demanded.  It 
is  almost  equally  bad  to  be  unable  to  pro- 
duce any  sort  of  reliable  result  when  there 
is  no  time  for  hair-splitting  accuracy. 


Is  State  Insurance  Accident 
Prevention? 

A  LARGE  contractor,  referring  to  some 
of  his  work  in  a  state  which  has  ad- 
vanced liability  laws  and  state  insurance, 
recently  remarked  that  the  state  system  was 
perfect.  He  no  longer  worried  about  acci- 
dents, damage  suits  and  troubles  with  in- 
surance rates.  The  very  next  day  the  chief 
engineer  of  construction  of  a  railroad  oper- 
ating in  an  adjoining  state  having  similar 
compensation  laws  added  this  significant 
statement:  "The  contractors  don't  seem  to 
care  any  more  whether  their  men  get  hurt 
or  not.  They  pay  so  much  to  the  state,  and 
if  a  man  gets  careless  and  falls  off  a  trestle, 
the  state  takes  care  of  him.  Why  should 
the  contractor  worry?" 

Why,  indeed?  With  private  insurance  an 
inspector  is  on  the  job  after  every  serious 
accident  and  at  regular  intervals  when  there 
are  no  accidents.  If  accidents  increase  un- 
warrantably the  contractor's  rate  goes  up. 
As  a  result  a  heavy  premium  is  put  on  un- 
safe construction.  Foremen  and  men  are 
instructed  and  cautioned.  The  careless  and 
unfit  are  discharged.  Safeguards  are  main- 
tained and  extended.  Dangerous  practices 
are  curbed. 

State  insurance  administrators  should 
look  to  these  matters  if  the  whole  experi- 
ment of  public  liability,  met  through  taxa- 
tion of  the  protected  industries,  is  not  to 
prove  a  colossal  failure.  Further  neglect 
of  them  cannot  but  raise  the  cost  of  compen- 


sation and  the  tax  rate  charged  for  state 
protection.  The  advantages  of  state  in- 
surance over  the  old  system  of  common  law 
suits  are  in  a  fair  way  to  be  lost  through 
shipwreck  on  this  one  obstruction. 

The  remedy  is  at  hand — the  safe  channel 
has  already  been  marked  out  by  the  private 
companies.  Accident  prevention  through  in- 
spection and  differential  rates  based  on  the 
accident  records  of  the  insured  mark  the 
way  to  the  goal  of  reduction  in  public  cost 
of  accident  compensation  and  better  pro- 
tection for  the  working  man. 


War's  Light  on  Technical 
Education 

To  NEUTRALS  the  European  War  has 
been  far  more  than  a  succession  of  cam- 
paigns or  a  gigantic  interplay  of  upset  econ- 
omic forces.  It  has  been  a  panorama  of  na- 
tions stripped  of  artificiality.  Under  the 
stress  of  conflict  characteristics  have  stood 
forth  as  never  before.  National  virtues  and 
weaknesses  have  been  emphasized.  Hidden 
motives  have  been  revealed. 

It  is  not  surprising  that  educational  sys- 
tems, necessarily  responsible  for  national 
traits,  have  been  searched  by  the  war's 
light.  That,  if  anything,  could  show  up 
their  excellences  and  their  weaknesses. 

In  April  of  this  year.  Dr.  John  Dewey, 
professor  of  philosophy  in  Columbia  Uni- 
versity, discussed  in  the  New  Republic  the 
German  and  British  educational  ideals  as 
revealed  by  the  war.  More  recently  Earl 
Cromer  in  a  debate  in  the  British  House 
of  Lords  expressed  views  identical  with 
those  of  Dr.  Dewey.  Their  analyses  should 
prove  especially  interesting  to  engineers, 
for  their  conclusions  involve  the  very  prob- 
lems of  technical  education  which  are  most 
debated  with  reference  to  technical  educa- 
tion. 

Dr.  Dewey  and  Earl  Cromer  conclude  that 
both  English  and  German  education  have 
been  at  fault,  though  in  exactly  opposite  di- 
rections. Germany  has  overemphasized  sci- 
entific education.  England  has  given  too 
little  attention  to  science  and  .lias  laid  too 
great  stress  on  liberal  and  humanistic  sub- 
jects. Both  observers  plead  for  a  serious 
consideration  of  the  lessons  which  the  war 
has  taught,  to  the  end  that  there  may  be  a 
proper  balancing  of  liberal  and  scientific 
studies. 

So  much  has  been  written  upon  the  mili- 
tary organization  of  both  Germany  and 
England  in  this  war  that  it  seems  unneces- 
sary to  discuss  them  at  length  in  order  to 
point  out  the  justification  for  the  views  ex- 
pressed by  Dr.  Dewey  and  Earl  Cromer. 
The  machinelike  precision  of  the  whole  Ger- 
man military  organization,  backed  by  an  in- 
dustrial plan  that  meshed  perfectly  with 
the  strictly  military  movements,  has  been 
the  marvel  of  the  world.  On  the  other  hand, 
there  is  no  need  to  point  out  the  miserable 
failure  of  Germany  to  judge  correctly  other 
peoples,  whether  belligerent  or  neutral. 
Her  diplomacy  has  been  anything  but  diplo- 
matic. 

England,  on  the  other  hand,  while  not 
miscalculating  the  psychological  and  diplo- 
matic phases  of  the  conflict  and  of  the  is- 
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sues  it  has  raised,  was  unprepared  indus- 
trially. Its  unpreparedness,  too,  was  not 
merely  in  the  failure  of  the  military  au- 
thorities to  appraise,  and  prepare  to  use,  the 
industrial  resources  of  the  empire,  but  in 
tjie  entire  lack  of  a  scientific  industrial  or- 
ganization able  to  cope  quickly  with  the 
great  problems  which  the  war  imposed.  In 
the  debate  above  referred  to,  for  example. 
Viscount  Haldane,  one  of  the  participants, 
pointed  out  that  at  the  outbreak  of  the  war 
there  were  only  1500  trained  chemists  in 
England.  He  intimated  that  the  same  lack 
of  experts  existed  through  the  whole  gamut 
of  British  industries. 

The  application  of  these  observations  to 
engineering  education  is  obvious.  Our 
courses  should  be  so  shaped  that  humanizing 
studies  will  go  hand  in  hand  with  the  tech- 
nical. We  want  not  merely  scientific  ma- 
chines, but  engineers  with  broad  human 
sympathies,  who  will  bear  their  part  well  as 
citizens.  At  the  same  time  their  technical 
attainments  must  be  above  question.  In 
other  words,  a  combination  of  the  scientific 
spirit  of  Germany  with  the  cultural  quali- 
ties that  distinguish  the  graduates  of  the 
English  universities  is  what  we  seek.  Not 
easy  of  accomplishment,  it  is  true,  but  nec- 
essary if  we  are  to  avoid  the  defects  which 
the  critics  here  cited  have  found  in  the  edu- 
cational systems  of  the  two  leading  warring 
powers. 


Standardize  Structural  Details 

ONE  of  the  most  prolific  sources  of  dis- 
agreement among  structural  engineers 
is  found  in  the  field  of  those  ever-recurring 
■details  of  connections  for  which  each  ex- 
perienced detailer  is  apt  to  develop  strong 
personal  preferences.  While  proper  de- 
tails and  adequate  attention  to  the  many 
small  but  vital  matters,  such  as  lacing,  tie 
plates,  jaw  plates,  etc.,  are  highly  essential, 
it  is  doubtful  whether  the  small  changes 
about  which  strenuous  arguments  often 
occur  are  sufficiently  important  to  occupy 
so  much  of  the  engineers'  time.  Cannot 
the  stormy  sessions  or  many  long  letters 
in  which  the  relative  advantages  and  dis- 
advantages of  a  given  detail  are  argued  at 
length  be  avoided  in  the  future,  and  at  the 
same  time  the  true  importance  of  these 
<letails  recognized,  by  a  serious  attempt  at 
standardization  which  will  harmonize  the 
practice  of  all  big  fabricating  companies 
and  designing  engineers  throughout  the 
■country  ? 

Take  for  example  the  number  and  dis- 
tribution of  rivets  used  in  connecting 
angles  to  gusset  plates.  Should  not  the 
general  principle  be  adopted  that  the  con- 
nection should  be  made  good  enough  to 
carry  the  full  working  stress  in  the  main 
section,  and  in  that  way,  based  upon  stand- 
ard specifications  and  thickness  of  plates, 
-fix  once  for  all  the  number  and  distribution 
of  the  rivets?  It  is  assumed  that  the  ques- 
tion whether  clip  or  lug  angles  should  be 
used  would  be  one  of  the  first  to  be  settled 
— based  upon  results  of  tests  such  as  those 
made  by  Professor  Batho  (see  the  Engi- 
aieering  Record  of  Oct.  23,  1915,  page  512). 

Only    a   committee    of    broad-gage    men 


with  national  reputations  would  be  com- 
petent to  settle  such  details  and  insure 
their  general  adoption,  and  it  is  proposed 
that  a  committee  of  members  of  the  Ameri- 
can Society  of  Civil  Engineers,  such  as  sug- 
gested by  this  journal  in  the  issue  of  June 
24,  1916,  page  821,  should,  after  drawing 
up  standard  specifications  for  steel  build- 
ings, proceed  to  consider  the  standardiza- 
tion of  structural  details.  Ample  field  for 
the  ingenuity  of  the  detailer  would  still 
remain  in  the  multitude  of  special  prob- 
lems which  arise  so  often  in  structural 
work,  yet  essential  principles  and,  so  far 
as  practicable,  universally  standard  details 
should  be  definitely  fixed.  It  is  believed 
that  a  vast  amount  of  useless  and  wearying 
minutiae  might  thus  be  avoided. 


Range-Finding  as  an  Engineering 
Problem 

THE  war  correspondents  speak  so  glibly 
of  range-finding  at  the  front  that  the 
uninitiated  might  suppose  that  it  involved 
no  particular  difficulties.  Engineers  who  are 
familiar  with  problems  of  triangulation, 
however,  know  better,  and  from  experience 
are  in  a  position  to  sympathize  with  their 
military  and  naval  brethren. 

Fundamentally,  range-finding  is  nothing 
more  than  a  problem  in  triangulation,  where, 
from  a  measured  base  line,  the  distance  of 
a  given  object  is  sought.  Ordinarily  the 
engineer  reaches  his  results  by  the  use  of 
an  exact  base  with  accurate  transit  obser- 
vations made  at  each  end,  thus  giving  two 
angles  and  the  included  side  of  the  un- 
known triangle.  Sometimes,  for  simplicity, 
he  may  make  one  of  these  angles  a  right 
angle  in  laying  out  his  base.  If  the  distance 
to  be  measured  is  long,  he  may  have  to 
allow  for  the  curvature  of  the  earth,  and 
if  his  base  line  and  the  object  are  not  on 
the  same  level  he  may  have  to  figure  the 
difference  of  elevation. 

Consider  now  the  difficulties  which  the 
artillery  officer,  military  or  naval,  has  to 
face.  With  leisure  and  a  front  not  ex- 
posed to  fire  he  may  proceed  comfortably, 
like  his  confrere  in  civil  life,  using  the 
same  instruments  and  methods;  but  this  is 
altogether  an  abnormal  situation.  On  land 
the  object  of  which  the  distance  is  sought 
is  usually  out,  of  sight  from  the  gun.  Its 
distance  and  elevation  must  therefore  be 
found  from  a  point  which  may  be  any- 
where from  a  few  hundred  yards  to  a  mile 
or  more  from  the  battery,  and  the  range, 
azimuth  of  laying  the  guns  and  elevation 
must  be  computed  for  the  battery  from 
readings  taken  at  the  post  of  observation. 
In  field  artillery  work  the  data  must  be 
obtained  and  reduced  for  the  gun  pointer 
inside  of  a  very  few  minutes.  There  is  gen- 
erally neither  time  nor  opportunity  to  tri- 
angulate by  ordinary  methods,  even  if  the 
apparatus  were  at  hand. 

The  military  engineer,  therefore,  is 
driven  to  range-finding  with  a  base  of  such 
length  as  he  can  carry  with  him  in  an  in- 
strument capable  of  being  carried  by  a 
mounted  man,  with  all  the  contingencies  of 
accident,  while  yet  remaining  in  working 
order  and  giving  a  good  degree  of  precision. 


Ranges  must  be  found  up  to  five  miles  from 
an  instrument,  constituting  the  base  line, 
no  more  than  three  or  four  feet  long.  This 
is  practically  a  tube  with  a  pentagonal 
prism  at  each  end,  bending  the  rays  from 
the  object  at  right  angles.  The  rays  are 
then  united  by  two  objectives  into  the  field 
of  a  common  eyepiece.  One  of  the  prisms 
is  always  fixed  and  the  other  ieither  capable 
of  a  slight  and  exactly  measurable  rota- 
tion or,  more  usually,  supplied  with  equiva- 
lent means  of  shifting  its  line  of  sight,  so 
that  the  images  as  observed  from  each  end 
of  the  base  line  may  be  brought  into  coin- 
cidence. In  most  instances  this  adjustment 
is  made  by  sliding  a  prism  of  small  angle 
along  one  side  of  the  tube,  thereby  deflect- 
ing the  rays  from  the  corresponding  end 
of  the  base  line  by  a  measurable  amount, 
and,  the  base  line  being  fixed,  the  device 
can,  by  a  suitably  graduated  scale,  be  made 
direct-reading,  so  that  the  distance  of  the 
object,  once  the  images  are  in  coincidence, 
can  immediately  be  read  off. 

The  difficulties  of  the  artillery  range- 
finding  on  land,  however,  are  as  nothing  to 
those  encountered  on  the  sea.  Here  the 
actual  fighting  ranges  extend  to  10  or  12 
miles,  at  which  distance  ships  may  easily 
be  sunk  by  gun  fire.  The  range-finder  used 
for  the  purpose  is  ordinarily  similar  to  that 
just  described,  but  with  a  tube  10  or  15 
feet  in  length,  giving  a  correspondingly 
longer  base.  At  10  miles,  however,  even  the 
longer  distance  subtends  scarcely  one  minute 
of  arc,  so  that  the  precision  of  measurement 
necessary  is  not  easy  to  obtain,  particularly 
as  the  instrument  is  often  mounted  on  the 
top  of  a  turret  or  in  other  positions  where 
the  tremendous  concussion  of  the  big  guns 
subjects  it  to  shocks  which  require  the  most 
robust  construction. 

The  most  serious  difficulty  is  found  in 
changes  of  atmospheric  refraction,  the 
phenomenon  which,  in  its  commonest  form, 
is  known  as  mirage.  Even  at  the  distance 
of  a  very  few  miles  mirage  may  falsify  ele- 
vations of  objects  seen.  Likewise  lateral 
deviations  may  appear,  and  the  images 
writhe  and  wobble  in  the  field  to  an  extent 
that  must  be  seen  to  be  appreciated.  Under 
these  conditions  even  the  best  range-finder 
may  give  misleading  information. 

The  great  desideratum  in  naval  range- 
finding  is  in  some  way  to  obtain  stability 
with  a  longer  base,  thus  minimizing  the 
various  difficulties  of  the  situation.  For  a 
long  time  our  Navy  used  a  depression  range- 
finder.  This  used  the  height  of  the  crows- 
nest  from  the  water  as  a  base  and  meas- 
ured the  depression  of  the  enemy's  water 
line.  This  gave  the  increase  in  base,  but 
magnified  all  the  difficulties  that  arose  from 
mirage  and  is  now  practically  abandoned. 

All  kinds  of  ingenious  schemes  have  been 
planned  for  using  the  length  of  the  ship  or 
even  the  distance  between  ship  and  ship 
in  a  squadron  as  a  working  base,  but  none 
of  them  has  yet  worked  out  in  a  satisfactory 
manner.  The  problem  of  improvement  is 
one  to  stagger  the  ingenuity  of  the  engi- 
neer, and  if  the  notes  can  induce  anyone 
to  whet  his  wits  successfully  on  practical 
improvements  it  will  do  good  service  to  the 
military  art. 
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HYDRAUUC  SAND  BOAT  DISCHARGING  ITS  CARGO  WITH  ONE  PUMP  WHIXJI  SECOND  PUMP  FEEDS  IN  LAKE   WATER. 

SUCTION  PIPE,   WATER   BEING   FED   FROM    OVERHEAD   TROUGH 


EACH   BIN   HAS   SEPARATE 


Sand  Sluiced  Around  Field  Museum  Columns,  Chicago, 
Holds  Them  for  More  Fill  by  Conveyors 

Combined  Tripper  and  Shuttle  Conveyor  on  Transfer  Belt  Carries  Dry  Sand  from 
One  Boat  1350  Feet  While  Other  Boat  Is  Successfully  Unloaded  by  Pumping 


FILL  around  the  Field  Museum  founda- 
tion columns  in  Grant  Park,  Chicago's 
front  yard,  amounts  to  180,000  cu.  yd.,  and 
with  the  attendant  fill  outside  will  reach  a 
total  of  more  than  600,000  cu.  yd.,  a  quan- 
tity warranting  a  large  initial  expenditure 
for  plant.  The  salient  features  consist  of 
an  elaborate  belt-conveyor  system  for  trans- 
porting the  sand  from  a  boat  a  maximum  of 
1350  ft.  to  the  400  x  750-ft.  building,  a  spe- 
cial shuttle  tripper  in  a  transverse  conveyor 
and  a  second  hydraulic  system  which  is 
operated  by  pumps  located  on  one  of  the 
sand  boats. 

The  Field  Museum  is  said  to  be  the  larg- 
est marble  building  in  the  world,  and  is 
built  on  made  ground  opposite  the  Twelfth 
Street  station  of  the  Illinois  Central  Rail- 
road. Concrete  columns  with  their  tops  at 
El.  33  above  city  datum,  resting  on  nests 
of  piles  cut  off  at  El.  —  1,  will  support  the 
building  proper.  Filling  at  the  site  by  the 
Illinois  Tunnel  Company  has  been  going  on 
for  several  years,  and  there  has  been  mis- 
cellaneous dumping  from  the  nearby  loop 


district,  so  that  when  the  contractor  began 
operations  two  years  ago  the  elevation  was 
at  +  9,  whereas  the  basement-floor  level  is 
to  be  at  -f  33  and  the  main  floor  at  El.  -f  50. 
Suggestions  have  been  made  that  this  valua- 
ble sub-basement  space  be  utilized  for  an 
aquarium  or  for  a  public  garage,  of  which 
Chicago  is  now  so  much  in  need.  The  enor- 
mous expense  of  completing  this  work  and 
designing  a  floor  slab  and  girder  system 
having  bays  42  ft.  by  9  to  20  ft.  on  a  side 
over  the  area  precluded  any  serious  consid- 
eration of  these  plans. 

Track  Impossible 

The  space  is  now  being  filled  with  sand 
from  boats  and  the  basement  floor  will  be 
laid  directly  on  the  fill,  all  other  work  being 
practically  suspended  until  this  work  has 
been  completed  late  this  fall.  In  the  choice 
of  method  of  filling,  tracks  were  out  of  the 
question,  as  no  room  was  available  to  make 
turns,  and  as  there  was  danger  of  shifting 
columns.  The  material  already  in  place  is 
soft  fill  and  easily  shifted. 


To  the  north  of  the  site  about  700  ft.  is 
an  east-and-west  dock  to  which  the  sand 
boats  have  access.  A  harbor  only  8  to  12  ft. 
deep  had  to  be  dredged  to  give  19-ft.  chan- 
nels 90  ft.  wide.  Near  the  shore  two  bins 
of  900-yd.  capacity  each,  with  four  compart- 
ments, were  erected.  The  sand  is  pumped 
from  the  Barth,  a  boat  specially  rebuilt  for 
this  job  with  three  bins,  28  x  21  x  131,2  ft. 
deep,  into  the  bins  and  the  water  drained  off 
through  vertical  sluices  on  the  side  of  each 
compartment.  The  other  boat  unloads  upon 
a  stock  pile  over  a  100-ft.  tunnel  conveyor 
leading  to  the  30-in.  main  belt  conveyor 
passing  between  the  above  bins.  This  con- 
veyor runs  south  to  the  building,  rising  in 
the  last  100  ft.  as  shown  in  one  of  the  photo- 
graphs to  the  level  of  the  finished  fill  at  the 
top  of  the  present  concrete  work.  Here  it 
is  discharged  upon  a  30-in.  conveyor,  425  ft. 
long,  continuing  south  across  the  full  width 
of  the  building. 

A  tripper  on  this  belt  discharges  upon  a 
transfer  conveyor  running  to  the  west  wall. 
Both  of  these  belts  are  mounted  on  the  con- 


MOTOR    RUNNING    TRANSFER    BELT    DRIVES  CRAB  AND  WINDING   SPOOL 


SHUTTLE  CONVEYOR  HAS  18-FOOT  OVEKHANG  ON  EITHER  SIDE 
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RELATIVE    UNLOADING    POSITIONS    OF    THE  TWO  BOATS  AND  ARRANGEMENT 
OF  THE  BINS  AND  CONVEYOR  SYSTEM 


TRUSSED  BRIDGE  FOR  THE  SHUTTLE  AND  THE  TWO  TRIPPERS  CARRIES  THEM 
TO  THEIR  NEW  l-OSITION  ON  THE    PIERS 


Crete  columns,  but  the  transfer  line  starts 
at  the  north  wall  and  is  moved  over  its  own 
fill  toward  the  south.  The  successive  sta- 
tions will  be  21  ft.  apart,  or  in  the  center  of 
the  light  bays  and  on  the  tops  of  the  seven 
lines  of  columns  and  on  the  north  and  south 
walls. 

Shuttle  New  for  Sand 

The  tripper  on  the  transfer  belt  has  a 
36-in.  shuttle  conveyor  belt  overhanging  a 
maximum  of  18  ft.  on  either  side.  It  and 
other  new  machinery  were  made  by  the 
Weller  Manufacturing  Company.  This  is 
probably  the  first  time  this  shuttle  arrange- 
ment, which  is  used  in  making  wide  stock 
piles  of  coal  or  ore,  has  been  used  in  making 
a  sand  fill.  The  40-hp.  motor  for  driving 
the  transfer  belt  is  located  at  the  west  end 
and  is  connected  by  a  clutch  and  reducing 
gears  to  a  winch  for  winding  up  the  belt 
before  moving  the  track  on  which  the  shut- 


tle and  tripper  run.  The  winch  is  also  for 
use  in  pulling  over  the  sand  the  14-ft.  sec- 
tions of  track,  which  are  mounted  on  plank 
sleds. 

The  shuttle  mechanism  and  the  tripper 
moving  along  the  transfer  belt  are  driven 
by  the  transfer  belt  itself. 

In  moving  the  transfer  conveyor  to  the 
next  station  the  shuttle  tripper  is  driven  up 
close  to  the  receiving  end  near  the  tripper 
on  the  main  belt  onto  a  trussed  bridge  with 
a  span  reaching  to  a  track  laid  on  the  first 
line  of  piers  to  the  west.  Both  trippers  can 
then  be  moved  south  the  required  distance 
to  the  new  position  of  the  transfer  belt. 

Two  boats  bring  the  sand  used  for  filling 
from  the  Michigan  or  Indiana  shore,  as  little 
sand  dredging  is  available  in  shallow  water 
on  the  Illinois  shore.  The  limit  in  depth  for 
the  suction  is  about  25  ft.  The  Hydro  has 
two  500-yd.  bins,  and  unloads  by  means  of 


two  derricks  with  2-yd.  clamshell  buckets 
delivering  into  a  small  central  hopper  feed- 
ing a  belt  conveyor  on  a  72-ft.  boom,  which 
discharges  the  1000-yd.  load  onto  the  stock 
pile  in  three  to  five  hours.  The  stock  pile 
provides  leeway  for  both  the  boat  and  the 
conveyor  system,  the  latter  operating  at 
about  250-yd.  capacity  per  hour.  This  boat 
makes  one  trip  to  the  Michigan  shpre  daily, 
and  requires  from  three  to  four  hours  to 
load.  The  aim  is  to  do  the  loading  in  day- 
light if  possible. 

The  Barth  carries  about  600  yd.,  and  is 
equipped  with  two  12-in.  special  Erie  cen- 
trifugal pumps,  both  of  which  are  used  to 
load.  In  unloading  water  must  be  pumped  in 
by  one  of  the  pumps,  as  the  1000-ft.  line  of 
14-in.  spiral  riveted  pipe  to  the  building 
carries  about  80  per  cent  water  and  20  per 
cent  sand.  This  boat  usually  loads  near 
Gary,   Ind.,   and  makes  the   round  trip  in 


SAND    FILLING    BELT    IS    MOUNTED    ON    SLED 
SECTIONS   FOR   QUICK    MOVEMENT 


SAND  FROM  BELT  CONVEYORS  IS  RUN  IN  ON  TOP  OF    THAT   PUMPED   IN    AROUND  COLUMNS,    WHICH 
SPREADS  OUT   EVENLY  ON    ABOUT   A   15-DEGREE   SLOPE 
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80-FOOT  CONVEYOR  DISCHARGES  SAND  FROM  BOAT   ONTO  STOCK  PILE,  WHENCE  FEEDER  BELT  FOR  MAIN  CONVEYOR  LEADS  TO  BUILDING   SITE 

Revolving  cranes  (A)  on  each  side  of  boat  take  sand  from  riOO-yard  bins  (B)  and  deliver  to  conveyor  hopper  (C).  Conveyor  boom  (D)  reaches 
over  stock  pile  (E),  under  which  is  tunnel  (G).  Short  belt  in  this  tunnel  feeds  on  main  conveyor  (F),  which  runs  between  two  sand  bins  to  building 
site.      Sand  bins  are   filled   hydraulically   from  other  boat  and  feed  onto  same  main  conveyor. 


about  twelve  hours — two  to  three  hours  for 
loading  and  coaling,  two  to  three  hours  for 
unloading  and  six  hours  going  and  coming. 
The  sand  spreads  out  evenly  on  a  15-deg. 
slope  from  the  discharge  end  of  the  pipe. 
At  first  the  hydraulic  fill  was  separated 
from  the  west  portion  by  sand  discharged 
under  the  main  conveyor.  It  is  intended  to 
fill  back  under  the  depressed  existing  floor 
of  the  lecture  hall  hydraulically,  as  the  sand 
will  have  to  be  carried  horizontally  about 
150  ft.  After  running  for  a  short  time 
with  the  conveyors  the  spiral  pipe  was  laid 
in  a  cut  running  under  the  main  conveyor 
to  the  west  side  to  fill  in  hydraulically 
around  the  bases  of  the  columns  so  as  to 
prevent  their  moving  and  thus  let  the  work 
progress  more  rapidly.  Marble  for  the 
structure  has  been  on  hand  for  two  years. 


and  it  is  imperative  that  the  fill  be  done  on 
a  portion  of  the  site  at  as  early  a  date  as 
possible. 

Water  from  the  sand  drains  off  quickly 
through  the  cinder  fill.  An  old  breakwater 
runs  from  the  north  dock  to  the  center  of 
the  building  and  then  turns  west.  This  was 
not  removed,  and  is  now  found  to  make  an 
excellent  main  underdrain  for  collecting  the 
water  from  the  cinders  and  carrying  it  back 
to  the  lake. 

The  filling  is  being  done  by  J.  R.  Sensi- 
bar,  sub-contractor  to  the  Thompson-Star- 
rett  Company,  general  contractor.  The  con- 
veyor system  was  designed  by  the  Raymond 
W.  Dull  Company.  Graham,  Burnham  & 
Company  are  the  architects  and  have  super- 
vision over  the  construction  for  the  trustees 
of  the  Field  Museum  fund. 


Much  Work  for  Railroad- Valuation  Engineer 
Precedes  Advent  of  Government  Forces 

Jenks  B.  Jenkins,  of  Baltimore  &  Ohio,  Has  Evolved  Comprehensive  System 
for  Showing  Valuation  Sections  and  for  Lining  Up  Available  Map  Data 

By  C.  W.  STARK 
Associate   Editor,   Engineering   Record 


IN  THREE  previous  issues  of  the  Engi- 
neering Record  the  writer  has  attempted 
to  take  from  various  vantage  plants  snap- 
shots— the  work  is  far  too  big  for  anything 
else — of  what  is  being  done  and  how  much 
work  is  involved  in  the  actual  prosecution 
of  the  government  evaluation  of  the  car- 
riers, irrespective  of  the  much-discussed 
fundamental  principles  of  valuation.  The 
last  of  this  series  of  pictures  suggested  the 
magnitude  of  the  railroad's  task  in  locating, 
assembling  and  classifying  its  available 
data  concerning  its  plant.  Perhaps  a  bet- 
ter conception  of  this  preliminary  work  can 
be  obtained  from  a  railroad  not  yet  in  the 
thick  of  the  inventory.  The  Baltimore  & 
Ohio  is  one  of  the  large  roads  that  have  not 
yet  received  notice  from  the  government  as 
to  the  date  as  of  which  they  will  be  valued, 
and  is  not  likely  to  be  put  under  valuation 
for  a  year  or  more  to  come.  Yet  its  valua- 
tion engineer,  Jenks  B.  Jenkins,  has  been  at 
work  nearly  three  years  getting  acquainted 
with  his  road,  indexing  his  records  and 
clearing  the  decks  for  action.  Following 
are  a  few  of  his  activities  along  two  lines 
only — the  historical  and  geographical  sub- 
dividing of  the  road  for  inventory  purposes 
and  the  sizing  up  of  available  map  data. 

The  first  thing  Mr.  Jenkins  did  was  to 
list  his  corporations  and  make  a  tentative 


list  of  valuation  sections.  The  Baltimore 
&  Ohio  operated  lines,  including  the  Balti- 
more &  Ohio  Southwestern,  together  with 
affiliated  lines  under  the  jurisdiction  of  the 
valuation  committee,  have  a  route  mileage 
of  5366  miles,  and  comprise  sixty-five 
transportation  corporations.  In  addition 
there  are  numerous  subsidiary  land-holding 
corporations  and  others  owning  personal 
property  only.  No  mere  "paper"  corpora- 
tions were  listed.  In  compiling  the  list  the 
status  of  169  corporations  was  investigated 
and  the  total  number  to  be  finally  listed 
was  greatly  reduced  by  the  transfer  of 
property  from  a  number  of  corporations  to 
others  and  the  dissolution  of  the  grantor 
corporations. 

A  part  of  the  numerical  list  of  corpora- 
tions is  shown.  Where  not  preceded  by  any 
letter  the  corporation  is  a  transportation 
corporation.  The  prefix  B  indicates  a  real 
estate  company,  while  P  preceding  denotes 
a  company  owning  personal  property  only, 
such  as  an  equipment  company.  Effort  has 
been  made  to  have  the  subsidiary  com- 
panies correspond  in  number  to  the  trans- 
portation company  in  the  same  territory. 
Thus,  1  denotes  the  Baltimore  &  Ohio  Rail- 
road Company  proper,  Rl  denotes  the  Real 
Estate  &  Improvement  Company  of  Balti- 
more  City,    the    general   holding  company 


for  land  all  along  the  line,  while  PI  is  the 
main  equipment  company.  Similarly,  R2 
is  the  land  company  of  2,  the  Staten  Island 
Rapid  Transit  Railway  Company.  The 
various  symbols  used  in  the  column  "Char- 
acter of  Control"  are  explained  in  the  le- 
gend. 

The  corporations  were  grouped  geo- 
graphically, with  gaps  in  the  numbering  to 
separate  the  groups.  Thus,  while  the  num- 
bers 1-60  were  assigned  to  the  corporations 
east  of  the  Ohio  River,  the  numbers  53-60 
are  left  open,  thus  separating  the  main 
group  from  the  lines  west  of  the  Ohio, 
while  other  gaps  divide  the  line  into  smaller 
groups.  No.  21  begins  the  West  Virginia 
series.  No.  31  the  Pennsylvania  series,  No. 
81  the  Chicago-district  and  No.  91  the  Bal- 
timore &  Ohio  Southwestern. 

Valuation  Sections 

With  the  corporations  established,  Mr. 
Jenkins  began  a  tentative  division  of  the 
whole  road  into  valuation  sections,  which 
was  the  basis  for  a  second,  or  "final,"  divi- 
sion. All  corporation  limits  are,  of  course, 
section  limits.  So  also  are  state  lines.  In 
addition  the  sections  have  been  broken  up 
for  expediency  at  other  points — junctions, 
division  points,  changes  in  operating,  his- 
torical or  construction  conditions  and  the 
like — although  such  breaks  were  avoided 
unless  deemed  essential.  While  the  govern- 
ment is  empowered  to  fix  the  valuation  sec- 
tions, it  is  expected  that  those  proposed  by 
the  railroad  will  be  accepted. 

As  finally  set  off  by  the  railroad  the  sys- 
tem has  146  valuation  sections.  They  are 
numbered  consecutively  from  1,  in  geo- 
graphical order,  modified  by  the  limits  of 
operating  divisions,  with  occasional  gaps 
to  allow  revision  of  the  sections.  They  are 
given  a  three-part  designation — the  corpo- 
ration number,  followed  by  an  abbreviation 
of  the  state,  followed  in  turn  by  the  section 
number.  Thus  91-OH-146  means  valua- 
tion section  146,  located  in  the  state  of 
Ohio,  on  the  Baltimore  &  Ohio  South- 
western. 

Subnumerals  and  suffixes  are  used  to  dis- 
tinguish the  main  line  of  a  valuation  sec- 
tion from  its  branches  and  owned  or  leased 
lines  from  trackage  rights.  The  decimal 
.1  after  the  section  number  denotes  the 
main  or  principal  line  and  .2,  .3,  etc.,  de- 
note branch  or  secondary  lines — all  exclu- 
sive of  trackage  rights  over  foreign  lines. 
The  suffixes  a,  b,  c,  etc.,  denote  trackage 
rights  over  foreign  lines.  Corporations 
and  sections  in  parenthesis  are  not  under 
the  jurisdiction  of  the  valuation  committee, 
but    are    included    for    indexing    purposes. 
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NUMERICAL  LIST  OF  COHPORATIONS 
B.  &  O.  SYSTEM  AND  AFFILIATED  LINES 


Symbols  Used  to  Designate  Character  of  Control 

A  An  active  corporation 

B  An  inactive  corporation 

DC  Direct,  sole  control 

DJC  Direct,  joint  control 

IC  Indirect,  sole  control,  through  an  intermediary 

( )  The  Corporation  Number  oi  the  intermediary 

a  Control  through  ownership  of  stock 

— %  Extent  of  interest  of  parent  company  or  intermediary 

*  Not  operated 

**  Under  separate  operation 

*♦♦  Under  foreign  operation 


Corporation 


Character 
of  Control 


1  The  Baltimore  &  Ohio  Railroad  Company 

Rl  The  Real  Estate  &  Improvement  Company  of  Baltimore  City 

PI  The  Baltimore  &  Ohio  Equipment  Company 

P2  Baltimore  &  Ohio  26th  Street  Stores,  Incorporated 

2  The  Staten  Island  Rapid  Transit  Railway  Company 
R2  New  York  Transit  &  Terminal  Company,  Limited 
(8)  (The  Washington  Terminal  Company) 

(Joint  with  P.  B.  &  W.  R.  R.  Co.) 
9 
(R9)        (The  Union  Stock  Yards  Company  of  Baltimore  County) 

(Joint  with  P.  B.  &  W.  R.  R.  Co.) 


Parent 

A-DCa-100% 

A-DCa-100% 

A-DCa-100% 

A-DCa-100%** 

A-IC(2)a-100% 

A-DJCa-50%** 


A-DJCa-50% 


Symbol 

Opsrating 
Diruion 

VALUATION  SECTIONS 
Deacription 

Mile*  of 
Ist  Track 

l-MD-18 

18.1 
18.2 

18.3 

l-DC-19 
19.1 

19.2 

19.3 
19a 

19.4 

19.5 
19b 

l-VA-20 

Baltimore 

do. 
do. 

do. 

do. 
do. 

do. 

do. 
do. 

do. 

do. 
do. 

do. 

B.  &  0.  R.  R.— Washington  Br.-Relay  to  Md.-D.  C. 

Line  and  Branchea. 
Main  Line— M.  P.  9.0,  Relay  to  Md.-D.  C.  Line 
Patuient  Br. — .Savanc  to  Guilford 

(The   GuiUurd   4    Walternville   Granite   Co.    has 

trackuKC  riKht«  from  derail.  ITOC  8.  of  end  of  Branch 

to  end  of  Branch,  0.32  mi.) 
Alexandria  Hr.— Pt.  of  Sw..  E.  Leg  of  Wye  at  Alexan- 
dria Jet.  to  .VI.l.-D.  C.  Line 
B.  A  O.  K.  R.— Lines  in  D.  C. 
Wash.  Br.,  Wye  and  .Metropolitan  Branch— Md.-D.  C. 

Line  to  D.  C.-Md.  Lino 
Wash.  Br.— Slip  Switch,  12th  St.  Tower  to  FloruU 

Avenue 
Wash.  Br.— Coach  Yard,  Round  House  and  Shops 
Trackace  over  Wash.  Ter.  Co.,  Florida  Ave.  to  Union 

StiTTVash.,  D.  C. 
Metropolitan   Br. — Florida   Ave.    to  Slip   Swiuh   at 

Rhode  Island  Ave.  Tower,  Bulk  Freight  Yard,  Coal 

Yard  and  Track  to  L  St. 
Alexandria  Br. — Md.-D.  C.  Line  to  Shepherd 
Trackage  over  P.  B.  &  W.  R.  R.,  Anacoatia  Jet.  to  S. 

End  I-onn  Bridge 
B.  &  O.   R.   R.  Alexandria  Br.— Freight  Station  at 

Alexandria,  Va.  (R.  E.  &  I.  Co.— Rl-VA-19) 

26.  OS 
4.11 

3.30 

7.23 
0.81 

(0.72) 

0.92 
9.46 

(4.60) 

THESE   TWO  FORMS  LIST  AND  DEFINE  RESPECTIVELY  THE  CORPORATIONS  MAKING  UP  THE  SYSTEM  AND  THE  FINAL  VALUATION  SECTIONS 


Miles  of  first  track  in  parenthesis  are  of 
trackage  rights  over  the  lines  of  other  com- 
panies. One  of  the  accompanying  tables 
indicates  the  form  in  which  the  sections 
and  subsections  are  listed  and  described. 

A  large  map  on  a  scale  of  16  miles  to  the 
inch  has  been  prepared,  showing  the  valua- 
tion sections  of  the  entire  system.  The  suc- 


cessive use  of  three  simple  conventions — a 
plain  solid  line,  one  with  cross  bars  singly 
and  a  third  with  them  in  pairs — makes  it 
possible  readily  to  see,  without  the  use  of 
color,  the  limits  of  each  section,  as  no  four 
sections  come  to  a  common  point.  Lines 
not  yet  constructed  are  dotted,  and  lines 
over  which  the  company  has  trackage  rights 
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DIAGRAMS  VISUALIZE  INFORMATION  GIVEN  IN  CARD   INDEX  AMD  SHOW  AT  ONCE  WHETHER 

TERRITORY    IS    PROPERLY   COVERED 


VALUATION  SECTION 

TenUtive .  f-M£>-2. 

Final /-A^D-/0 

v\\.A  .t    DIST.  ENGR.  M, 

FEATURES  SHOWN 

C.  L.  Graphically 

Alignment  Notes 

Tracks 

Buildings 

Bridges  and  Culverts. 
Tunnels 


Tracing. 


Print 


Paper_±^^ 


Map  •IMile  ?4^Z^Ja. 
Prof__to  M  V43^3JL 

nr  W.  BALTO.,  MP. 


R.  of  W.  Lines ^^ 

"       Dimensions. . 

"        References... 

Streets  and  Roads t^ 

Farm  Lines 
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Quantities 
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Scale-H ^V 
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File  No.     J-/-/^ 

Grades  (sub  grade) 

"      (raU) 

Ground  Line 

Slope  Lines 

Track  Chart 

Rails  (weight  and  sec.). . . 

Other  Track  Material 

Ballast 
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INDEX  CARDS  RECORD  IN  CONCISE  FORM   CHARACTER  AND  CONDITION  OF  MAPS 


only  are  shown  light.  Each  section  is  des- 
ignated by  its  proper  symbols.  The  map 
also  shows  state  lines,  principal  bodies  of 
water  and  watercourses,  principal  towns, 
stations  or  other  points  (iefining  ends  of 
sections  and  nothing  else  other  than  a  le- 
gend and  a  tabulated  list  of  the  corpora- 
tions. 

Lining  Up  the  Available  Maps 

Meanwhile,  pending  the  "final"  arrange- 
ment of  valuation  sections,  Mr.  Jenkins 
visited  all  of  the  map  files  of  the  company 
and  noted  the  character,  scope  and  condi- 
tion of  the  maps  and  drawings  found.  His 
observations  regarding  maps  have  been  re- 
corded on  an  index  card  of  the  form  shown, 
using  the  "tentative"  valuation  sections, 
which  were  later  changed  to  the  "final,"  for 
which  space  had  been  provided  on  the 
cards.  Notice  that  only  a  few  of  the  spaces 
require  filling  out ;  in  the  others  the  indica- 
tion is  made  by  a  simple  check  mark. 

Supplementary  to  the  card  index  Mr. 
Jenkins  has  visualized  the  situation  by  dia- 
grams, part  of  one  of  which  is  shown.  These 
are  plotted  on  profile  paper,  the  vertical 
lines  of  which  indicate  distance  as  in  an 
ordinary  profile.  Sections  of  the  horizon- 
tal ruling  are  assigned  to  maps  and  to  pro- 
files and  subdivided  according  to  scale  as 
indicated.  Each  heavy  horizontal  line 
means  a  map  or  profile  for  the  territory 
from  end  to  end  of  the  line,  full  lines  mean- 
ing that  the  map  is  good  and  dotted  lines 
that  it  is  inferior. 

A  form  similar  to  that  on  the  index 
cards — made  in  fact  with  the  rubber  stamp 
first  used  for  the  cards — is  stamped  on  each 
end  of  each  diagram.  The  blank  spaces, 
however,  are  utilized  to  show  suitable  ab- 
breviations, and  by  the  proper  selection  of 
these  symbols  in  the  designation  along  the 
map  lines  the  scope  of  each  map  is  re- 
corded. The  small  scale  of  the  accompany- 
ing illustration  precludes  the  possibility  of 
labeling  each  line  in  the  compact  manner 
adopted  on  the  original,  but  the  few  desig- 
nations reproduced  indicate  the  usefulness 
of  the  diagram. 

As  stated  in  the  first  paragraph,  these 
are  only  a  few  of  Mr.  Jenkins's  activities. 
A  look  at  his  primary  list  and  a  talk  with 
him  about  the  complications  he  has  encoun- 
tered regarding  land  ownership,  crossing 
rights  and  many  other  matters  will  con- 
vince one  that  work  can  be  found  for  the 
railroad-valuation  department  long  before 
the  advent  of  the  government's  field 
parties. 
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STEEL   ELEVATED    IN    CONTRAST    WITH    DOMED    CONCRETE   STRUCTURE  AT   STATION 

Elevated  Railway  of  Domed  Arch  Construction 
a  Strong  Contrast  to  Steel  Structure 

Queens  Boulevard  Extension  to  New  York  System  Has  Incased  Steel 
.  Girders  and  Reinforced-Concrete  Arches  Supporting  Ballasted  Floor 


A  STRIKING  CONTRAST  between  the 
usual  steel  elevated  railway  and  the  new 
remforced-concrete  domed  arch  structure  on 
Queens  Boulevard  can  be  seen  from  the  car 
windows  of  the  Long  Island  trains  shortly 
after  they  emerge  from  the  tunnel  under 
the  East  River  Where  the  ordinary  steel 
type  and  the  new  arch  type  are  joined,  with 
the  transition  marked  by  a  massive  orna- 
mental abutment,  the  contrast  is  impressive. 
Typical  details  of  the  steel  structure,  which 
is  part  of  the  Queens  extension  of  the  New 
York  City  Elevated  Railway,  were  described 
in  the  Engineering  Record  of  July  17, 
page  76. 

The  new  Queens  Boulevard  elevated 
structure  has  the  appearance  of  a  rein- 
forced-concrete  dome  construction.  As  a 
matter  of  fact,  however,  longitudinal  arch 
action  was  assumed  in  the  computations, 
and  transverse  steel  girders  embedded  in 
the  concrete  at  each  bent  carry  the  loading 
to  the  heavy  reinforced-concrete  columns. 
To  increase  the  ornamental  effect,  recessed 
panels  with  tooled  finish,  inlaid  colored  tile 
and  curved  outlines  are  used.  The  mezza- 
nine spans  at  the  stations  are  steel  girders 
and  columns  masked  by  concrete. 

Why  Arched  Structure  Was  Adopted 

Queens  Boulevard  is  one  of  the  most-used 
automobile  highways  leading  from  Long 
Island  to  New  York  City  over  the  Queens- 
boro  Bridge.  In  order  to  furnish  as  orna- 
mental an  elevated  structure  at  as  low  cost 
as  practicable,  the  engineers  of  the  Public 
Service  Commission  made  several  designs 
and  estimates.  A  steel-frame  structure  of 
the  usual  type,  with  open  floor,  but  masked 
by  concrete,  would  probably  deteriorate 
through  the  effect  of  impact  on  the  bond  be- 
tween concrete  and  steel.  A  through  solid 
floor  which  would  decrease  this  danger  was 
designed  and  estimated  to  cost  over  one  and 
one-half  times  as  much  as  the  plain  steel 
structure.  The  domed  arch  type  of  con- 
struction in  reinforced  concrete  and  steel, 
with  steel  girders  and  columns  at  every 
station,  was  adopted  as  a  result  of  the  study, 
as  it  was  estimated  to  cost  a  little  more  than 
one  and  three-fourths  times  as  much  as  the 
plain  steel  structure.  Owing  to  the  local 
conditions  and  the  fact  that  a  greater 
length  would  be  required,  the  cost  of  sub- 
way construction  would  be  about  four  times 
that  of  the  usual  steel  structure. 

The  final  decision  was  based  not  only 
upon  relative  cost  and  maintenance  charges, 
but  mainly  upon  the  superior  advantages 
of  the  arch  structure  for  architectural  treat- 


ment. An  incidental  advantage  of  impor- 
tance is  the  decrease  in  noise  resulting 
from  the  use  of  this  type. 

General  Dimensions 

The  Queens  Boulevard  section  of  the  new 
Queens*  extension  leading  from  Queens 
Plaza  to  Corona,  L.  I.,  is  about  %  mile 
long,  running  from  Hill  Street,  just  beyond 
the  viaduct  across  the  Long  Island  Railroad 
tracks,  to  Gosman  Avenue.  It  carries  three 
tracks  on  13-ft.  centers,  two  outside  local 
tracks  and  one  center  express  track.  The 
width  of  the  elevated  structure  is  42  ft.  6  in. 
inside  the  solid  concrete  railings  projecting 
2  ft.  above  the  base  of  rail.  These  rail- 
ings, which  will  be  surmounted  by  a  low 


pipe  handrail,  not  only  add  to  the  height 
but  to  the  possibilities  of  ornamental  panel- 
ing on  the  outside,  and  aid  somewhat  in 
confining  the  noise  of  the  passing  trains. 

The  typical  span  of  the  arches  is  65  ft., 
while  at  the  stations,  where  more  room  for 
the  mezzanine  floor  and  ticket  offices  is 
necessary,  the  span  is  increased  to  90  ft., 
and  steel  plate  girders  covered  by  concrete 
are  used.  Except  for  the  mezzanine  span, 
the  width  at  roadway  level  is  not  increased 
at  the  station,  but  the  platforms  are  sup- 
ported by  cantilever  brackets  connected  to 
the  main  cross-girders,  and  carrying  fascia 
girders  covered  by  concrete. 

Loads  and  Impact 

The  structure  is  designed  for  60-ton 
electric  cars  on  each  track,  the  two  motor 
trucks  of  adjacent  cars  governing  the  arch 
analysis.  The  concentrated  loads  were  as- 
sumed to  be  distributed  by  the  ballast  over 
5  ft.  longitudinally  and  12  ft.  transversely. 
In  spite  of  the  fact  that  these  loads  are 
transferred  through  ballast,  impact  was 
added  at  about  80  per  cent  of  the  live  load, 
according  to  the  Public  Service  Commission 
formula.  In  the  design  of  the  arches  a 
temperature  change  of  30  deg.  Fahr.,  rise 
or  fall,  was  provided  for. 

The  allowable  unit  compression  in  the 
concrete  is  600  lb.  per  square  inch,  and  the 
allowable  soil  pressure  for  the  piers  is  2 
tons  per  square  foot  for  direct  loads  and 
4  tons  maximum,  including  bending  effects. 
For  the  steel  girders  and  steel  frame  con- 
struction at  the  stations  the  allowable 
stresses  conform  to  the  usual  values,  as  pre- 
scribed by  the  Public  Service  Commission. 

After  a  preliminary  trial  outline  for  an 
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DETAILS  OP  TYPICAL  65-FOOT  REINFORCEUJ-CONCRETE    ARCHES  AND   COLUMNS — STEEL    CROSS-GIRDEKS   ON    BEAM    GRILLAGES 


arch  with  4-ft.  rise  had  been  found  to  give 
prohibitive  stresses  when  temperature 
changes  were  considered,  the  outline  shown 
in  an  accompanying  drawing  with  three- 
centered  circular  curves  for  the  intrados 
and  a  rise  of  61/2  ft.  longitudinally  and  II/2 
ft.  transversely  was  adopted.  A  constant 
arch  thickness  of  2  ft.  is  kept  from  the 
crown  to  the  quarter  point  and  the  thick- 
ness then  gradually  increased  to  about  4  ft. 
at  the  haunch.  The  longitudinal  reinforce- 
ment is  1-in.  square  rods  placed  on  10-in. 
centers  both  top  and  bottom,  with  trans- 
verse rods  %  in.  square  spaced  on  18-in. 
centers  on  the  bottom  only.  A  transverse 
arch  effect  at  the  bents  is  obtained  by 
incasing  the  steel  cross-girders  in  concrete 
with  curved  lower  surfaces. 

In  computing  stresses  in  the  arch  it  was 
assumed  that  the  concrete  carried  no  ten- 
sion, that  the  ends  were  fixed,  and  that  the 
dead-load  thrusts  balanced  each  other  at  the 
cross-girders;  that  is,  that  the  usual  fixed- 
end  arch  analysis  was  applicable.  In  order 
to  carry  to  the  columns  the  heavy  vertical 
components  of  the  thrusts,  it  was  found 
that  reinforced-concrete  arches  were  not 
practicable;  therefore  the  steel  plate 
girder  was  adopted. 

The  dead-load  thrusts  balance  at  the  top 
of  the  columns,  but  the  column  design  in- 
cluded the  bending  effect  of  unbalanced  live 
loads.  In  computing  this  bending  it  was 
assumed  that  the  total  unbalanced  thrust 


for  one  span  loaded  would  be  distributed 
equally  to  three  bents.  The  heavy  direct 
vertical  loads  and  the  effect  of  the  bending 
required  very  large  columns,  5  x  8  ft.  in 
cross-section,  with  1  in.  square  vertical 
rods,  and  %-in.  square  rods  for  shrinkage, 
tied  together  by  y2-in.  hoops.  The  typical 
pier  footing  is  16  x  22  ft.  in  plan  and  10  ft. 
deep,  reinforced  by  IVi-in.  square  rods  both 
diagonally  and,  under  the  column  section, 
parallel  to  the  edges. 

At  the  stations,  of  which  there  are  three. 


the  special  cantilever  bracket  details  shown 
in  an  accompanying  drawing  are  used  in 
the  main  cross-girders  to  support  the  out- 
side fascia  girders  and  platform  loads.  As 
noted  on  the  members,  the  stresses  in  these 
brackets  are  very  large.  In  order  to  avoid 
connections  which  would  put  the  rivets  un- 
der tensile  stress,  the  ties,  composed  of  two 
15  X  %-in.  plates,  stiffened  by  two  angles 
with  tie  plates,  are  spread  far  enough  to 
pass  the  top  flange  angles  of  the  cross- 
girders  and  allow  the  connection  to  be  made 
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by  a  diaphragm  to  the  web  of  the  girder, 
as  shown. 

At  the  90-ft.  mezzanine  span  of  the  sta- 
tion construction,  where  steel  beams  are 
used  in  the  track  floor  and  in  the  mezzanine 
floor,  it  was  necessary  to  transfer  the  hori- 
zontal thrust  from  the  adjacent  arch  spans 
by  means  of  two  horizontal  steel  plate  gird- 
ers at  the  level  of  the  floors,  with  a  grillage 
of  vertical  20-in.  I-beams  between  them. 
The  expansion  details  at  the  station  were 
complicated,  and  were  generally  designed  to 
bring  the  expansion  point  at  the  edge  of  a 
panel  where  it  would  not  be  noticeable. 

Surface  Finish — Construction  Joints 

Treatment  given  the  concrete  after  the 
forms  were  removed  resulted  in  a  striking 
contrast  produced  by  the  light  band  around 
the  sunken  panels  containing  colored  tile. 
These  bands  were  finished  by  rubbing  the 
concrete  with  carborundum  brick.  A  6-in. 
margin  around  the  other  panels  is  axe-fin- 
ished in  parallel  lines,  and  the  concrete  in- 
side the  panel  is  given  an  attractive  finish 
by  removing  the  exterior  mortar  by  pointed 


AS  ARCH  APPEARS  BEFORE  TREATMENT 

tools  in  air  hammers.  On  the  outside  wall 
the  panels  are  inlaid  with  green  and  yellow 
tile  to  give  an  effective  mosaic  border. 

The  construction  was  begun  July,  1913, 
but  the  first  arch  was  not  poured  until  June, 
1914.  Construction  joints  were  located  as 
shown  on  the  drawing  by  dash  lines.  The 
wooden  forms  for  the  arches  consisted  of 
lagging  supported  upon  transverse  instead 
of  longitudinal  bents,  since  the  transverse 
curvature  is  uniform  for  all  spans  and  the 
bents  could  be  used  for  the  various  spans 
simply  by  spacing  them  longitudinally  as 
required.  Concrete  was  handled  in  side- 
dump  cars  and  1-yd.  bottom-dump  buckets. 

The  work  has  been  designed  and  executed 
as  part  of  the  city-built  elevated  lines  cov- 
ered by  the  dual-system  contracts,  under 
the  general  supervision  of  engineers  of  the 
New  York  Public  Service  Commission  for 
the  First  District,  of  which  Alfred  Craven 
is  chief  engineer;  Robert  Ridgway,  engi- 
neer of  subway  construction ;  D.  L.  Turner, 
deputy  engineer  of  subway  construction; 
Sverre  Dahm,  principal  assistant  engineer; 
A.  I.  Raisman,  senior  designing  engineer, 
and  Maurice  E.  Griest,  assistant  designing 
engineer.  John  H.  Myers  was  division  en- 
gineer and  Robert  H.  Jacobs  was  senior  as- 
sistant division  engineer.  Squire  J.  Vick- 
ers,  designing  architect,  supervised  the 
architectural  treatment,  and  Noble  & 
Woodard  acted  as  consulting  engineers. 
The  contractor  was  the  E.  E.  Smith  Con- 
tracting Company,  of  New  York  City. 


Appalachian  Petroleum  Production 

The  output  of  petroleum  in  the  Appala- 
chian field,  which  includes  New  York,  Penn- 
sylvania, West  Virginia,  Kentucky  and 
southeastern  Ohio,  was  22,860,048  bbl.  in 
1915,  a  decrease  of  1,241,000  bbl.,  or  5  per 
cent  from  the  output  of  this  field  in  1914. 


Bridge  Damage  Heavy  in 
West  Virginia  Flood 

Every    County    Structure    Over   Cabin    Creek 

Swept  Away — Chesapeake  &  Ohio  Loss 

Estimated  at  $500,000 

LACK  of  rain  and  river  gages  makes  it 
impossible  to  state  accurately  the 
amount  of  precipitation  which  resulted  in 
the  flooding  of  the  Cabin  Creek  district  in 
West  Virginia,  as  reported  in  the  Engi- 
neering Record  last  week,  page  244.  The 
division  of  sanitary  engineering  of  the 
State  Department  of  Health,  however,  has 
detailed  a  corps  of  engineers  to  inquire  of 
people  who  had  wash  tubs,  barrels,  etc.,  out 
in  the  rain  as  to  the  length  of  time  taken 
for  these  containers  to  fill.  Director  Mayo 
Tolman,  who  is  in  charge  of  the  work  of 
collecting  the  flood  data,  has  sent  to  the 
Engineering  Record  the  following  informa- 
tion about  the  storm  damage : 

"I  am  informed  by  people  living  on  the 
headwaters  of  various  streams  that  the 
storm  was  not  a  cloudburst,  but  an  ex- 
tremely heavy,  continuous  rain.  I  am  told 
that  the  rain  fell  practically  all  day  Tues- 
day, Aug.  8,  and  that  the  rain  started 
again  between  2  and  3  o'clock  on  the  morn- 
ing of  Aug.  9  and  continued  as  a  terrific 
downpour  until  late  the  next  morning.  It 
should  be  noted  that  it  was  more  a  rush  of 
water  than  a  gradual  rise.  A  number  of 
people  on  Cabin  Creek  have  stated  that  the 
water  advanced  as  a  fairly  heavy  wave. 

"The  storm  evidently  passed  southeast- 
ward from  Horse  Creek  on  Coal  River 
through  Nelson  and  Kayford.  At  Mac- 
Corkle,  on  Coal  River,  a  private  gage  reg- 
istered 50  ft.  This  gage  is  set  at  1  ft.  be- 
low low  water.  By  far  the  greatest  prop- 
erty damage  was  done  on  Cabin  Creek.  I 
am  informed  by  an  official  of  the  Chesa- 
peake &  Ohio  Railway  that  the  damage  to 
that  company's  property  alone  will  not  be 
less  than  $350,000,  and  probably  will 
mount  up  to  $500,000.  Heavy  girders  of 
40  and  50-ft.  spans  were  at  some  points 
carried   over   100  yd.   downstream. 

Bridges  Fail  by  Scour 

"Apparently  all  the  bridges  failed  by 
scour  taking  place  under  the  downstream 
end  of  the  piers.  In  some  cases,  however, 
the  water  swept  out  the  fills  back  of  the 
bridge  abutments,  and  these  abutments 
were  forced  over  backward  by  the  pressure 
of  water  or  by  masses  of  timber  striking 
them,  with  the  result  that  the  girders 
dropped  into  the  stream.  The  girders 
of  a  bridge  above  Sandy  City  have  en- 
tirely disappeared;  they  probably  are 
buried  in  the  sand  not  far  away.  At  many 
points  only  a  corner  or  an  edge  of  a  heavy 
coal  car  can  be  seen  above  the  sand.  On 
Cabin  Creek  alone  seventeen  fair-sized 
railroad  bridges  were  swept  away.  Not  a 
single  county  road  bridge  in  the  entire 
length  of  the  creek  remains.  In  a  great 
many  places  the  alignment  of  the  streams 
has  been  entirely  changed.  One  or  two 
railroad  bridges  remain  standing,  but  these 
now  span  dry  ground. 

Rainfall  Records 

"The  only  records  I  have  of  rainfall  at 
the  present  time  are  three — one  at  Carbon, 
on  Cabin  Creek,  where  an  ordinary  No.  2 
galvanized  iron  washtub  was  filled  in  20 
minutes;  at  Eskdale  the  same  sized  wash- 
tub  was  filled  in  40  minutes,  and  at  Sang 
Creek  the  water  rose  10  in.  in  an  ordinary 


3iy2-gal.  barrel.  At  Eskdale  I  have  one 
measurement  showing  that  the  water  rose 
at  least  34  ft.  4  in.  above  normal. 

"The  division  of  sanitary  engineering  of 
the  West  Virginia  State  Department  of 
Health  has  established  headquarters  in  the 
partly  ruined  Y.  M.  C.  A.  Building  at  Esk- 
dale. From  that  point  we  are  distributing 
antit>T)hoid  vaccine,  chloride  of  lime  and 
lime  throughout  the  valley  of  the  three 
rivers.  The  first  day  we  inoculated  1126, 
and  I  estimate  that  5000  will  be  immunized. 
We  are  disinfecting  all  wells  with  chloride 
of  lime  in  order  to  insure  the  people  safe 
drinking  water.  As  soon  as  we  disinfect  a 
well  it  is  posted  with  a  sign  stating,  'This 
well  probably  safe  for  drinking.'  " 


18  Miles  of  California  Road 
Surfaced  in  24  Days 

RECENT  improvements  in  methods  and 
equipment  for  applying  road  oil  to 
paved  surfaces  have  made  it  possible  to 
carry  out  the  work  so  rapidly  that  the  prob- 
lem of  delivering  a  sufficient  quantity  of  hot 
oil  at  remote  points  on  the  highway  has  be- 
come an  important  factor  in  work  on  the 
California  highway  system.  When  the  oil 
was  applied  from  horse-drawn  vehicles  the 
application  of  1500  gal.  of  heavy  road  oil 
per  day  was  considered  good  work,  but  this 
bogy  has  been  steadily  increased,  and  dur- 
ing the  present  season  18  miles  of  paved 
surface  were  treated  with  a  double  applica- 
tion of  oil  in  24  working  days.  This  work 
required  six  cars  of  oil,  or  an  average  daily 
delivery  of  about  3000  gal. 

One  of  the  motor  trucks  carries  enough 
oil  to  cover  about  half  a  mile  of  road,  so 
that  on  short  hauls  it  is  essential  to  the  effi- 
cient progress  of  the  work  that  ample  pro- 
vision is  made  in  advance  for  the  rapid  cov- 
ering of  large  areas  with  screenings.  By 
the  use  of  storage  tanks  along  the  road  and 
the  use  of  motor  trucks  for  delivery  it  has 
been  possible  to  carry  out  this  work  very 
rapidly.  The  cost  of  the  finished  job  is  in- 
fluenced by  the  way  in  which  the  quantity 
of  material  was  estimated,  as  well  as  in  the 
method  of  delivery. 

The  careful  and  accurate  dumping  of  the 
screenings,  so  that  no  material  must  be 
picked  up  after  work  is  finished,  makes  for 
■considerable  cost  reductions,  and  careful 
attention  has  been  given  to  this  detail.  On 
a  recent  job  near  Fresno,  by  giving  detailed 
instructions  to  truck  drivers,  the  actual  de- 
livery of  screenings  varied  from  the  com- 
puted requirements  by  less  than  one-half 
of  1  per  cent. 


Resident  Engineers  on   Drainage  Work 
Must  Take  Pictures 

Each  of  the  six  resident  engineers  on  the 
Little  River  Drainage  District  of  Missouri 
is  required  to  furnish  as  part  of  his  own 
equipment  a  camera  taking  postcard  size 
pictures.  All  monthly  estimates  must  be 
accompanied  by  at  least  two  photographs, 
typical  views  illustrating  the  character  of 
the  work  accomplished.  Where  defective 
work  is  encountered  and  excepted  to,  views 
must  be  taken  and  submitted  to  the  chief 
engineer,  William  A.  O'Brien.  In  the  office 
the  photographs  are  mounted  in  a  large 
loose-leaf  book,  eight  prints  on  a  page. 
They  are  arranged  according  to  contracts 
and  form  a  complete  visual  record  of  con- 
struction work  on  this  half-million-acre 
project. 
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Long-Span  Concrete  Arched  Bents  Support 
Roof  of  Chicago  Hebrew  Institute 

Theory  of  Analysis  and  Formulas  for  This  Indeterminate  Problem 
Given^ — Economy  Results  from  Preliminary  Designing  of  Forms 


For  the  arch 

For  work  done,  in  general. 


T(h  +  v) 


UNUSUALLY  careful  methods  were  ap- 
plied in  the  design  of  both  the  main 
arched  bents  and  the  timber  forms  used  in 
the  construction  of  the  new  Hebrew  Insti- 
tute building  in  Chicago.  By  an  analysis 
based  upon  the  method  of  least  work  general 
formulas  for  arched  bents  have  been  devel- 
oped and  applied  to  this  building.  For- 
mulas which  neglect  the  variation  in  mo- 
ment of  inertia  and  formulas  which  include 
it  are  here  given,  and  the  effect  in  this 
particular  case  of  neglecting  variable  sec- 
tions is  determined. 

It  is  claimed  that  a  notable  economy  re- 
sulted from  the  use  of  monolithic  construc- 
tion for  columns  and  roof  arches  and  from 
the  careful  preliminary  design  of  the  forms. 
Cantilever  brackets  that  carry  an  8-ft.  run- 
ning gallery  and  are  tied  into  the  main  col- 
umns or  carried  by  short  columns  below  the 
gallery  level  are  illustrated  in  detail. 

General  Dimensions 

The  architectural  requirements  of  the  He- 
brew Institute  building  were  quite  unusual. 
A  high-arched  roof  and  a  needed  clearance 
of  36  ft.  above  the  main  gymnasium  floor 
made  economical  the  use  of  reinforced-con- 
crete  arched  bents  of  monolithic  construc- 
tion. These  bents  are  spaced  16  ft.  apart, 
with  ten  panels  in  the  main  body  of  the 
building,  which  is  160  ft.  long  and  98  ft. 
wide.  The  total  length,  including  front  and 
rear  entrances,  is  231  ft.,  and  the  total 
height  above  the  ground  floor  is  52  ft.,  the 
footings  extending  about  5  ft.  below  it.  The 
clear  span  of  the  arched  roof  over  the  high 
part  of  the  building  is  62  ft.  8  in.,  while  a 
two-story  section  16  ft.  wide  flanks  the 
gjTnnasium  on  each  side.  In  the  rear  of 
the  building  are  two  swimming  pools  of  re- 
inforced concrete,  about  25  x  60  ft.  in  plan 
and  7  ft.  deep. 

Cantilever  brackets  15  ft.  above  the  main 
floor  of  the  gymnasium  support  the  7-in. 
slab  of  the  running-track  gallery.  This 
slab,  the  roof  slab  of  the  two-story  part 
and  the  8-in.  slab  on  the  main  floor  act  as 
struts  to  brace  the  main  column  and  reduce 
the  unsupported  length. 

Arch  Analysis  by  Least-Work  Method 

The  design  of  the  arched  bents  support- 
ing the  roof  beams  and  the  slabs  was  made 
on  the  assumption  that  the  columns  are 
fixed-ended  at  the  level  of  the  gymnasium 
floor.  A  first  analysis  was  made  on  the  fur- 
ther assumption  that  the  moment  of  inertia 
is  constant  throughout  the  length  of  the 
arch  (/,)  and  also  constant  for  the  columns 
(/).  A  second  analysis  to  include  the  effect 
of  variation  in  section  for  the  columns  and 
the  arch  was  made  and  new  formulas  were 
developed.  The  relatively  slight  effect  of 
the  variation  in  section  is  indicated  in  the 
accompanying  table,  in  which  are  given  the 
principal  moments  and  the  thrust  moment 
iTh)  for  each  case,  in  terms  of  wP. 


Bending  Moment  Coefficients  for  wP 

Constant      Variable 

Moment  of  Moment  of 

Inertia         Inertia 

Bending  moment  Ma  at  A 0.0443  0.0392 

Bending  moment  JI/6  at  B.  ..  .      0.0556  0.0564 

Bending  moment  Jlfo  at  C 0.0193  0.0208 

Thrust  moment  rft  at  B 0.1000  0.0956 


These  values  were  derived  as  follows: 
Consider  the  typical  arched  bent  shown 
in  the  accompanying  diagram,  with  the 
notation  there  given.  Such  a  structure  is, 
in  general,  indeterminate  to  the  third  de- 
gree. Assume  a  uniform  load,  w  lb.  load  per 
foot,  over  the  entire  roof.  On  account  of 
symmetry,  the  vertical  reactions  at  A  and 
E  must  be  of  the  same  magnitude,  and 
equal  to  one-half  of  the  total  dead  and  live 


Or,  from  symmetry. 


W 
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Applying  the  theory  of  least  work: 


^^2  r 


MdM 
El  dT 


d8 


(1) 


..^fS^J^y^. 


half-section  of  main  gymnasium  shows  arch  and  column  reinforcement 


loads.  Hence  there  remain  two  unknown 
quantities,  the  thrust  T  and  the  moment 
Ma,  which  can  be  obtained  by  the  theory  of 
least  work,  neglecting  the  small  influence 
of  the  shortening  of  the  arch.  Using  a 
parabolic  arch  center  line,  the  equation  of 
the  arch  with  respect  to  an  origin  at  B  is 


dW 
dMa 


i: 


M   dJf 
EI  dMa 


ds  =  0      (2) 


Considering  first  the  terms  in  equation  1, 
for  the  column  AB: 


y  =  ^  ax- 


■x") 


Calling  M  the  moment  at  any  point  X  of 
the  column  or  arch,  and  W  the  work  done 
in  bending  only,  neglecting  the  effect  of 
direct  thrust,  there  can  be  written : 
For  the  column 

M  =  Ma  —  Tz 


dflf 
dT 

For  the  half  arch  BC : 
dM 
dT 


=  — z 


=  —(*  +  ») 


Substituting  these  values  in  equation  1 
and  integrating,  after  assuming  ds  equal  to 
dz  for  the  column  and  equal  to  dx  for  the 
arch,  collecting  terms  and  assuming  that 


II 


n  and  ^  =  n. 


OUTLINE  diagram  OF  ARCHED  BENTS 


there  is  obtained: 

M„^  1  +  1  n.  -}-  n  )  -  TA   ^  l  +  i_n.  -f 

8       ,  ,     2      \  wf  /  4       \ 

(3) 
Similarly,   differentiating  and   substitut- 
ing for  the  terms  in  equation  2,  noting  that 
for  both  the  column  AB  and  the  half  arch 
BC 

dM  _ 

Wa 
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INTERIOR    VIEW     OF    MAIN     GYMNASIUM     SHOWS    ARCHED    BENTS 


ERECTING   SPECIALLY  DESIGNED  FORMS  FOR  ARCHED   BENTS 


there  is  obtained: 

Jlfo(l  +  2n)  —  Th(l  +  A  n^  +  ti  j=  —  ^ 

(4) 
Applying  these  equations  to  the  arched 
bents  over  the  main  gymnasium  of  the  Chi- 
cago Hebrew  Institute  there  is  found  that 
n,  is  approximately  0.5  and  n  is  approxi- 
mately 0.2.  Substituting  these  values  in 
equations  3  and  4 : 


1.533  Ma 


1.933  Th  = 


12 


1.4  Ma  —  1.533  Th  =  — 


T2 


Solving,  there  is  obtained: 

Th  =  O.lOOOwr   and  Ma  =  0.0443wJ" 
At  the  point  B  the  bending  moment  is  there- 
fore 

Mb=Th  —  Ma  =  0.0556M;i' 
and  at  the  crown  C  the  bending  moment  is : 


M.=   Ma-^ 


■  T  (h  +  h,)  =  0.0193M;r 


When  the  variable  moment  of  inertia  was 
included  in  the  analysis  for  this  case,  equa- 
tions 3  and  4  reduced  to  the  following: 

Ma  (1  +  0.75W,  +  1.69w) 
—  Thil  +  1.5n,  +  0.633n.'  +  1.0625w)  = 


and 


—  32  ^'"  ^1  +  0.845n.) 


Ma  (1  +  3.75wJ 
—  Tfe  (1  +  0.75W,  +  1.69w)  = 


62 


These  equations  are  based  upon  the  same 
values  for  /  and  /,  as  before.  Substituting 
n,  =  0.5  and  n  =  0.2,  and  reducing,  the 
values  given  in  the  table  are  found. 

The  arches  were  computed  for  an  arch 
load  of  2200  lb.  per  linear  foot.  As  the  load- 
ing upon  the  cantilever  brackets  supporting 
the  running  track  tends  to  reduce  the  bend- 
ing in  the  main  columns,  it  was  not  consid- 
ered in  the  analysis.  The  arch  thrust  1  at 
the  base  of  the  column  is  resisted  by  four 
1-in.  round  rods  with  12-in.  end  hooks 
around  the  column  steel  and  spliced  by  4-ft. 
laps  with  similar  end  hooks. 

Owing  to  the  high  stresses  in  the  lower 
part  of  the  column  and  the  smaller  size 
necessary  for  architectural  purposes,  a 
1:1:2  mix  was  used  below  elevation  34  ft. 
4  in.,  while  the  regular  1 :2 :4  mix  was  used 
above  this  level  and  for  the  arches.  The 
manner  of  detailing  the  reinforcing  steel  in 
the  columns  and  arches  by  hooked  ends  is 
worthy  of  special  note. 

All  framework  was  carefully  detailed  be- 
forehand and  all  forms  were  made  on  a 


platform  on  the  ground  and  then  erected 
into  place,  making  possible  a  large  saving 
in  labor  and  in  the  total  amount  of  lumber 
required  in  the  forms.  Almost  without  ex- 
ception the  form  details  called  for  mill 
lumber  sized  to  width,  obviating  the  usual 
necessity  of  ripping  the  lumber  to  fit  the 
forms.  Formwork  was  given  such  impor- 
tance that  there  were  many  instances  in 
which  the  amount  of  concrete  was  increased 
in  order  to  save  in  forms. 

A  series  of  cleats  which  received  battens 
for  the  forms  were  placed  on  the  special 
platform  so  that  the  entire  form  could  rest 
on  an  absolutely  flat  surface.  The  lumber 
was  then  laid  down  and  a  template  placed 
over  it  and  the  form  lumber  marked  and 
sawed  to  the  required  shape.  Each  longi- 
tudinal half  of  an  arch  form  was  built  in  a 
single  piece,  then  cut  in  two,  raised  and  set 
in  place. 

The  bottom  of  the  arch  form  was  built  up 
of  three  layers  of  y^-va..  lumber  for  the 
circles  of  small  radius  and  single  pieces  of 
1-in.  lumber  for  the  circles  of  larger  radius 
sprung  into  place.  Battens  in  the  columns 
and  arches  were  spaced  uniformly  through- 
out, so  that  duplication  of  the  formwork 
could  be  carried  out  with  great  rapidity. 
Due  to  the  speed  with  which  the  work  was 
being  prosecuted,  no  forms  were  used  twice. 
Instead,  as  many  forms  as  possible  were 
set  up  so  that  when  pouring  was  started  it 
could  be  continued  throughout  that  portion 
of    the    building    without    stopping.      The 


S'O' --^■«t 

_^ , , ,  ,  ' . Psa.§jL 


■^16'* 

Bracket  on  Column 

THREE  TYPHIS  OF  CANTILEVER  BRACKETS  SUPPORT 
RUNNING-TRACK    SLAB 


forms  for  the  brackets  supporting  the  run- 
ning track  were  constructed  with  sheet 
metal  bottoms  to  insure  a  smooth,  even  sur- 
face and  to  avoid  expensive  carpenter  labor. 
In  building  the  forms  for  columns  and 
girders,  1-in.  quarter-rounds  were  used  at 
the  corners  to  give  a  finished  appearance. 

One  of  the  arched  bents  was  tested  by 
applying  twice  the  live  load  used  in  the  de- 
sign over  one-half  of  the  span.  The  result- 
ing deflections  and  deformations  were  so 
small  that  they  could  not  be  measured,  cer- 
tainly less  than  1/16  in. 

The  designer  and  contractor  was  L.  J. 
Mensch,  of  Chicago,  who  furnished  the 
foregoing  design  data.  A.  W.  Bee  was  as- 
sistant engineer  for  the  contractor.  The 
architects  were  Ottenheimer,  Stern  &. 
Reichert  of  Chicago. 


Bitumen-Testing  Needles 
with  Constant  Friction 

Some  Designs  Proposed  Will  Not  Correctly  In- 
dicate the  True  Comparative  Consistency 
of  the  Material 

By  SAMUEL  WHINERY 

Consulting  Engineer,  New  York  City 

YThe  author  points  out  that  certain  pro- 
posed designs  of  needles  for  determining 
the  penetration  of  bitumen  and  bituminous 
compounds  displace  varying  volumes  and 
have  a  variable  frictional  resistance  at  dif- 
ferent depths  of  penetration.  Therefore 
they  give  inconsistent  comparative  results. 
He  proposes  two  designs  which  overcome 
the  difficulties. — Editor.] 

A  SUBCOMMITTEE  of  the  American 
Society  for  Testing  Materials,  on  pene- 
tration, in  its  report  for  1915  recommended 
for  standard  use  a  parabolic  needle  having 
certain  characteristics  {Proceedings  A.  S. 
T.  M.,  1915).  Recently  Charles  S.  Reeves, 
chemist,  and  Fred  P.  Pritchard,  assistant 
chemist,  of  the  Office  of  Public  Roads  and 
Rural  Engineering,  Department  of  Agri- 
culture, Washington,  have  recommended  the 
use  of  a  conical  needle  having  a  taper  ex- 
tending %  in.  from  the  point  {Journal  of 
Agricultural  Research,  Washington,  March 
13,  1916).  I  think  it  may  be  worth  while 
to  call  attention  to  the  fact  that  the  rela- 
tive depth  of  penetration  into  bitumens  of 
different  hardness  by  either  of  these  needles 
will  not  correctly  indicate  the  true  com- 
parative consistency  of  the  materials, 
though  such  needles  may  be  used  success- 
fully to  duplicate  the  consistency  of  a  stand- 
ard sample. 
While  the  work  done  by  a  penetration 
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FIGS.  1  AND  2 


needle  is  as  the  product  of  the  weight  ap- 
plied and  the  depth  of  penetration,  the  con- 
sistency of  a  bitumen  is  measured  by  the 
resistance  of  the  material  to  the  progress 
of  the  needle.  This  resistance  is  made  up 
of  two  elements — one  measured  by  the  force 
required  to  displace,  or  cause  to  flow,  a 
volume  of  bitumen  equal  to  the  submerged 
volume  of  the  needle,  and  the  other  by  that 
required  to  overcome  the  adhesion  or  fric- 
tion between  the  bitumen  and  the  submerged 
surface  of  the  needle. 

Neglecting  the  element  of  friction,  we 
may  say  that  the  work  required  to  cause  a 
quantity  of  bitumen 
to  flow  is  inversely 
as  the  consistency  or 
hardness  of  the  mate- 
rial and  directly  as 
the  quantity  and  dis- 
tance moved.  The 
last-named  factor  is 
difficult  to  determine 
accurately,  and  for 
present  purposes  we 
may  ignore  it  and 
safely  say  that  the  resistance  is  at  least  in 
inverse  ratio  to  the  volume  of  bitumen  dis- 
placed by  the  needle. 

With  a  cylindrical  needle  the  resisting 
work  thus  done  would  obviously  be  (disre- 
garding friction)  directly  as  the  depth  of 
penetration.  But  this  is  not  true  of  para- 
bolic or  conical  needles,  because  with  these 
the  volume  of  bitumen  displaced  increases 
as  the  square  of  the  diameter  of  the  needle 
at  the  surface  of  the  bitumen  multiplied  by 
the  depth  of  penetration. 

To  illustrate:  Assume  that  a  conical 
needle  is  used  such  that  at  a  given  distance 
from  the  point  its  diameter  is  1,  and  that 
at  twice  that  distance  from  the  point  the 
diameter  is  11/2-  If  with  this  needle  it  is 
found  that  the  depth  of  penetration,  with 
like  units  of  weight  and  time,  of  one  sam- 
ple is  60  and  of  another  sample  is  30,  it 
would  be  erroneous  to  assert  that  the  sec- 
ond sample  is  just  twice  as  hard  as  the  first. 
For  it  may  readily  be  computed  that  the 
quantity  of  bitumen  displaced  in  the  two 
cases  is  in  the  ratio  of  4.5:1;  but  the  work 
applied  (being  the  weight  applied  multiplied 
by  the  depth  of  penetration)  is,  in  the  two 
cases  respectively  as  2:1.  It  appears  there- 
fore that  comparing  these  two  samples, 
while  twice  as  much  work  was  expended 
upon  the  first,  4.5  times  as  much  bitumen 
was  displaced;  or,  in  other  words,  their 
true  relative  hardness  is  as  1:2.25. 

It  is  true  that  such  a  needle  is  of  steeper 
taper  than  those  in  common  use,  but  the 
principle  holds  good  with  conical  or  para- 
bolic needles  whatever  may  be  their  dimen- 


sions. 


Results  Not  Proportional 


A  necessary  corollary  is  that  continuous 
penetration  with  such  needles  during  equal 
increments  of  time  will  give  different  (de- 
creasing) results  for  each  period  of  time, 
as  experiment  has  shown. 

It  is  almost  certain,  though  not  so  easily 
demonstrated,  that  with  such  needles  the 
element  of  friction  increases  in  a  ratio 
greater  than  the  depth  of  penetration, 
which  would  add  still  further  to  the  error 
of  assuming  that  consistency  varies  directly 
as  the  depth  of  penetration. 

Some  twenty  years  ago  I  designed  and 
used  a  penetration  needle  intended  to  ob- 
viate the  erroneous  results  pointed  out  in 
the  foregoing.  It  has  a  spherical  head  or 
point  and  a  shank  of  smaller  diameter  than 


the  head,  to  avoid  contact  and  friction  with 
the  walls  of  the  cavity  in  the  penetrated 
bitumen.  This  needle  is  shown  on  an  ex- 
aggerated scale  in  Fig.  1.  A  modified  form 
illustrated  in  Fig.  2  would  doubtless  give 
equally  good  results  and  would  be  more 
simple  to  make.  In  the  use  of  either  the 
enlarged  head  should  be  ficst  submerged 
to  its  maximum  diameter  in  the  sample,  as 
indicated  in  the  sketches,  and  clamped 
there,  to  be  released  at  the  beginning  of 
the  penetration  test. 

It  is  apparent  at  a  glance  that  the  quan- 
tity of  bitumen  displaced  in  the  test  by 
this  needle  must  be  directly  as  fhe  depth  of 
penetration,  and  that  the  surface  exposed 
to  contact  in  the  bitumen  will  be  equal  in 
area,  and  the  friction  a  constant  quantity 
at  different  depths  of  penetration. 

It  is  not  to  be  expected  that  scientifically 
accurate  results  can  be  attained  by  any 
such  apparatus,  particularly  where  the  time 
factor  is  determined  by  the  observation  of 
the  operator  and  more  or  less  affected  by 
his  personal  equation ;  but  there  is  no  rea- 
son why  the  apparatus  used  should  not  be 
designed  in  accordance  with  sound  princi- 
pleh  so  that  results  shall  be  theoretically 
correct. 

Timing  Device 

In  connection  with  the  use  of  the  needle 
described  I  designed  and  experimented  with 
an  electrical  device  for  automatically  con- 
trolling the  time  element  in  penetration 
tests,  using  a  make-and-break  attachment 
to  the  seconds  hand  of  a  clock  which,  by 
means  of  a  magnet  clamp,  released  and  re- 
clamped  the  needle,  thus  accurately  con- 
trolling the  time  of  penetration;  but  the 
stress  of  business  prevented  me  from  de- 
veloping the  device  fully.  I  believe  a  de- 
vice of  this  kind  is  very  necessary  for  a 
satisfactory  penetration  apparatus. 

Attention  is  again  called  to  the  matter  in 
the  hope  that  those  now  actively  engaged 
in  the  study  and  use  of  bituminous  mate- 
rials may  design  and  adopt  standard 
penetration  apparatus  and  methods  that 
shall  be  free,  in  theory  at  least,  from  avoid- 
able errors. 


Irrigability  of  Lands 

Secretary  of  the  Interior  Lane  announces 
that  during  June  more  than  900,000  acres 
were  designated  as  nonirrigable  and  ren- 
dered subject  to  entry  under  the  provisions 
of  the  enlarged-homestead  act. 


Steel  Girders  and  Concrete 
Struts  for  Foundations 

Bell  Parkway  BuildinK,  Philadelphia,  Required 

Special  ProviHions  in  SubKtructure  to 

Resist  Wind  Pressure  and  Uplift 

SUPPLEMENTING  the  article  describ- 
ing the  general  layout,  the  architectural 
features  and  the  steel-frame  design  of  the 
Bell  Parkway  Building,  Philadelphia,  in  the 
Engineering  Record  of  May  27,  page  712, 
the  special  foundation  details  here  treated 
include  the  soil  test  to  determine  the  allow- 
able pressure,  the  built-up  steel  girders 
used  to  provide  against  wind  uplift  and  the 


Col.  3Z 


Typical  GRiLLAGe 


Plan  of  Slab 
Col.  15 


GIRDER  AND  I-BEAM  GRILLAGES 

reinforced-concrete  struts  between  column 
foundations  to  distribute  the  wind  pres- 
sures. 

In  general,  the  main  columns  are  sup- 
ported by  steel  slabs  resting  upon  built-up 
steel  grillage  girders,  which  in  turn  are 
carried  by  rolled  I-beam  grillages,  the  whole 
incased  in  concrete.  A  12-in.  slab  of  con- 
crete reinforced  by  %-in.  twisted  rods  on 
12-in.  centers  supports  the  I-beam  grillage. 
Owing  to  the  presence  of  moving  ground 
water,   10  per  cent  of  hydrated  lime  was 
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added  for  the  purpose  of  making  the  con- 
crete protection  of  the  columns  waterproof. 
The  bearing  soil  at  the  site  consists  of 
a  compact  mixture  of  sand  and  gravel 
cemented  together  with  a  little  clay,  the 
gravel  varying  in  size  from  pebbles  up  to 
one-man  stone.  This  soil  was  tested  to  a 
total  load  of  9  tons  per  square  foot,  with 
a  maximum  settlement  of  less  than  V4,  in. 
for  the  last  7  tons,  water  being  present 
when  the  test  was  made.  There  was  prac- 
tically no  settlement  in  23  hr.  under  6  to 
7V2  tons  standing  load,  and  approximately 
only  1/64  in.  settlement  in  24  hr.  under 
9  tons  standing  load.  The  load  was  applied 
to  a  4  X  4-ft.  platform  on  a  12  x  12-in. 
post  set  in  a  pit  about  2  ft.  below  the  bot- 
tom of  the  column-footing  level.  Water 
from  upper  strata  was  flowing  in  a  ditch 
in  the  excavation,  and  several  times  during 
the  test  the  pumps  stopped  and  water  rose 


Upstream  Face  of  a  Rockfill  Dam  Sealed  with 
a  Sliding  Concrete  Apron 

strawberry  Dam  Built  with  a  Concave  Face  Covered  by  Concrete  Slabs  Without 
Bond— 300,000  Cubic  Yards  of  Rock  Handled  on  Radial  System  of  Aerial  Cables 


ON  THE  SOUTH  FORK  of  the  Stanis- 
laus River  in  central  California  the 
Sierra  &  San  Francisco  Power  Company  is 
building  what  is  known  as  the  Strawberry 
Rockfill  Dam,  which  is  the  second  in  a  series 
of  five  storage  dams  contemplated  in  a  pro- 
gressive construction  program  for  develop- 
ing the  hydraulic  power  of  the  South  and 
Middle  Forks  of  this  river.  Water  stored 
by  this  dam  will  be  used  in  a  generating 
station  to  be  built  on  the  Middle  Fork  at  a 
point  which  is  18  miles  above  a  40,000-kw. 
hydroelectric  plant  which  the  company  al- 


site,  all  centering  at  a  point  over  the  fill  and 
terminating  at  the  other  end  on  the  sidehill 
above  each  of  the  quarry  sites.  Accord- 
ingly a  steel  disk,  %  in.  thick  and  48  in.  in 
diameter,  called  the  spider,  was  used  as  a 
hub  or  central  terminus  for  the  cables  over 
the  center  of  the  site.  The  spider  is  held  in 
place  by  the  cables  assisted  by  six  li/4-in. 
plowshare  steel  guy  cables.  These  six  guys 
radiate  from  the  spider  in  such  directions 
as  to  give  the  greatest  stability  to  the 
spider,  and  are  anchored  against  unequal 
tendencies  from  the  load  lines,  anchorage 


DROPPING  A  5-TON   ROCK — BUMPER  CLAMPED  TO  CABLE    AT    DESIRED    POINT    RELEASES    LOAD    AUTOMATICALLY 


6  in.  above  the  bottom  of  the  column-foot- 
ing level. 

Based  upon  the  test,  an  allowable  soil 
pressure  of  6  tons  per  square  foot  was  used 
in  the  design  of  the  foundation  for  dead 
and  live  floor  loads,  with  a  30-per  cent  allow- 
able overload  from  wind. 

As  indicated  on  the  accompanying  grill- 
age plan,  a  steel  double  girder,  G2,  was  de- 
signed to  connect  columns  38  and  40,  can- 
tileyering  across  the  latter  and  passing 
about  2  in.  below  girder  Gl  connecting  col- 
umns 21  and  22.  This  cantilever  girder 
was  required  to  take  care  of  the  possible 
790,000-lb.  net  uplift  due  to  wind  pressure 
as  resisted  by  the  bracing  between  columns 
28  and  38  and  40.  This  uplift  was  trans- 
ferred to  girder  Gl  by  steel  shim  plates 
between  the  two  girders  and  resisted  by 
the  ample  loading  on  columns  21  and  22. 
It  was  considered  best  not  to  detail  a  rigid 
connection  between  the  two  girders. 

A  second  unusual  element  in  the  founda- 
tion layout  is  seen  in  the  use  of  concrete 
struts  connecting  various  column  founda- 
tions. These  struts  are  all  12  x  21  in., 
reinforced  by  foUr  1-in.  rods.  They  are 
provided  for  the  purpose  of  distributing  the 
lateral  wind  pressures  brought  to  the  foun- 
dations by  the  columns  in  the  braced  bays 
to  adjacent  column  foundations. 


ready  has  in  operation.  Thus  water  stored 
on  the  South  Fork  in  addition  to  its  use  in 
the  upper  plant  will  be  available  for  the 
lower  power  house  under  a  total  head  of 
3300  ft. 

The  dam  is  being  constructed  as  a  rockfill 
with  a  concrete  cutoff  wall  and  watertight 
facing  on  the  upstream  side.  The  rockfill 
will  have  a  maximum  height  of  140  ft.  above 
the  river  bed,  while  the  concrete  cutoff  wall 
has  been  carried  down  to  bedrock  33  ft.  be- 
low the  river  bed.  The  width  of  the  dam  at 
the  base  in  an  up  and  doAvn  stream  direc- 
tion will  be  about  350  ft.  In  plan  the  dam 
is  curved  on  a  radius  of  1880  ft.,  the  struc- 
ture being  612  ft.  long  on  its  crest.  In  ad- 
dition to  this  curvature  in  the  horizontal 
plane,  the  upstream  face  of  the  dam  has 
been  given  a  slight  concave  curve,  as  shown 
in  the  drawing,  instead  of  the  usual  plane 
surface.  This  is  expected  to  afford  greater 
stability  to  the  upstream  face  of  the  rockfill. 

In  laying  out  the  construction  plant  it 
was  decided  to  secure  the  granite  of  which 
the  entire  fill  consists  from  seven  quarries 
which  were  located  on  the  banks  of  the 
canon,  in  most  cases  above  the  level  at  which 
the  rock  would  be  deposited  in  the  fill. 

In  order  to  convey  this  rock  economically 
from  quarry  to  fill,  it  was  decided  to  deliver 
it  by  means  of  cables  strung  over  the  dam 


being  made  to  U-bolts  grouted  into  rock  in 
the  hillsides.  In  addition  to  these  guy 
cables  and  the  seven  carrier  cables  from  the 
quarries,  there  are  also  provided  one  or 
more  anchor  cables  leading  from  the  spider 
directly  down  into  the  bed  of  the  stream 
to  prevent  the  rebound  of  the  spider,  which 
would  otherwise  result  when  skip  loads  of 
rock  are  suddenly  released. 

A  carrier  of  original  design  was  devel- 
oped which  makes  it  possible  to  hoist,  trip 
and  retrieve  the  rock  skips  with  a  single 
operating  cable.  The  skip  is  unloaded  by 
means  of  a  bumper,  clamped  to  the  cable  at 
the  point  where  it  is  desired  to  dump  the 
load,  which  releases  a  trigger  on  the  car- 
rier and  automatically  trips  the  skip.  After 
the  carrier  is  drawn  back  to  a  position  above 
the  quarry  another  device  clamped  to  the 
cable  at  this  point  is  so  arranged  that  the 
carrier  is  automatically  latched  in  position 
while  the  skip  is  lowered  into  the  quarry  or 
raised  again  to  the  carrier  by  simply  oper- 
ating the  one  cable.  The  latch  is  automat- 
ically released  when  the  skip  is  raised  to 
the  carrier,  and  the  carrier  with  its  load  is 
then  allowed  to  slide  down  the  line  by  grav- 
ity, subject  to  check  by  the  single  cable, 
until  the  bumper  is  struck. 

The  location  of  the  bumpers  for  releasing 
loads  can  be  changed  readily  by  loosening 
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the  clamp  and  sliding  the  bumper  along  to  a 
new  position.  The  exact  location  of  the 
spider,  which  is  always  the  lowest  point  in 
the  cable  system,  is  changed  by  lengthening 
or  shortening  the  several  cables,  and  with 
these  two  adjustments  it  has  been  found 
possible  to  dump  rock  directly  onto  all  parts 
of  the  fill.  The  carriers  on  each  cable  are 
operated  by  6%  x  10-in.  hoisting  engines 
driven  by  compressed  air  at  110  lb.  per 
square  inch.  On  account  of  the  numerous 
rock-drill  equipments  installed  in  the  sev- 
eral quarries  it  was  thought  best  to  operate 
all  plants  by  compressed  air,  and  a  $30,000 
air-compressor  equipment  was  accordingly 
installed  for  construction  purposes. 

The  entire  operating  force  engaged  in 
handling  rock  consists  usually  of  15  men  to 
each  carrier  cable.  This  includes  quarry 
crew,  powder  monkeys,  engineer,  foreman, 
etc.  With  seven  quarries  operating,  an 
average  of  about  1000  cu.  yd.  of  rock  per 
10-hr.  day  is  handled  continuously,  the 
monthly  average  being  from  29,000  to 
33,000  cu.  yd.  The  total  amount  of  rock  in 
the  completed  structure  will  be  about  400,- 
000  cu.  yd.,  of  which  300,000  cu.  yd.  is  being 
deposited  by '  the  cableway  system.  The 
maximum  delivery  distance  from  quarry  to 
spider  is  about  800  ft. 

Sliding  Watertight  Apron 

The  upstream  face  of  the  fill  is  being  fin- 
ished off  with  a  dry  masonry  wall,  as  shown 
in  one  of  the  illustrations.  Italian  and 
Greek  artisans  who  have  become  skilled  in 
the  work  in  their  native  countries  are  used 
in  building  the  wall,  and  it  has  been  found 
possible  to  make  good  progress  while  limit- 
ing the  maximum  depression  or  projection 
to  less  than  3  in.  from  the  theoretical  face  of 
the  curved  surface  as  determined  by  instru- 
ment. This  becomes  even  more  notable 
when  it  is  stated  that  the  rock  units  used  in 
the  wall  vary  from  3  to  5  tons  in  weight  and 
are  placed  by  derrick.  Each  rock  is  wedged 
tightly  between  those  adjoining  with  spalls 
and  rock  wedges  and  carried  back  from  the 
face  of  the  rockfill  so  that  the  dry  masonry 
wall  is  an  integral  part  of  the  fill  itself. 

On  this  dry  masonry  wall,  which  affords 
a  comparatively  smooth,  solid  surface,  a 
3-in.  paving  of  cement  mortar  is  placed, 
which  gives  an  almost  perfectly  true  sur- 
face. Over  this  mortar  surface  a  y2-ply 
layer  of  Malthoid  roofing  is  laid,  and  the 
face  of  the  structure  is  then  ready  for  the 
sliding  concrete  apron. 

In  designing  the  apron  for  the  dam,  set- 
tlement of  the  loose  fill  and  movement  of  the 
apron  caused  by  temperature  changes  are 
anticipated.  Accordingly  it  was  decided  to 
use  a  reinforced-concrete  apron  on  the  up- 
stream face,  cast  and  bonded  directly  to  the 
rock  face  for  the  lower  50  ft.  of  the  dam, 
but  free  to  move  on  the  face  of  the  dam 
proper  as  the  latter  shifted  in  course  of  set- 
tlement or  from  temperature  stresses.  This 
apron  is  being  cast  in  60-ft.  widths,  which 
abut  against,  and  make  watertight  joints 
with,  concrete  ribs  that  project  from  the 
dam  proper  at  60-ft.  intervals. 

The  sliding  apron  is  18  in.  in  thickness 
from  the  toe  wall  up  to  El.  5530,  the  be- 
ginning of  the  sliding  plane.  At  this  ele- 
vation the  18-in.  thickness  is  split  into  a 
3-in.  plastered  section  and  a  15-in.  sliding 
apron.  Above  this  point  the  apron  thick- 
ness steadily  decreases  to  9  in.  at  the  crest. 
The  reinforcement  of  the  apron  consists  of 
vertical  and  horizontal  reinforcing  bars. 
The  vertical  reinforcement  in  the  lower 
third  of  the  apron  consists  of  1-in.  square 
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deformed  bars  spaced  on  9-iii.  centers,  while 
in  the  upper  two-thirds  the  size  is  reduced 
to  %-in.  square  bars  on  9-in.  centers. 

Water  for  power  purposes  passes  from 
the  reservoir  through  a  5  x  7-ft.  outlet  tun- 
nel driven  through  solid  granite  at  one  end 
of  the  dam.  The  upper  end  of  this  tunnel 
is  surmounted  by  a  concrete  tower  in  whose 
walls  are  located  six  30-in.  sluice  gates  oper- 
ated from  the  top  of  the  tower.  At  the 
lower  end  of  the  tunnel  there  is  provided  an 
auxiliary  control  composed  of  four  needle 
valves  and  two  gate  valves. 

The  duplicate  control  systems  at  either 


end  of  the  tunnel  permit  of  repair  work 
without  the  loss  of  the  stored  water.  This 
arrangement  of  control  units  permits  the 
use  of  one  or  both  of  the  gate  valves  for 
fixed  quantities  of  flow,  while  the  more  ex- 
act regulation  is  made  possible  by  means  of 
the  needle  valves,  which  can  be  used  effect- 
ively for  making  slight  changes  in  the  quan- 
tity of  flow.  Delicate  regulation  is  desir- 
able owing  to  the  great  value  of  this  water 
for  power  purposes  through  the  total  head 
of  3300  ft. 

The  spillway  is  not  located  on  the  dam 
proper,  but  is  adjacent  to  one  end  of  the 
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SECTION    OP   UPSTREAM    FACE   OF   DAM 

structure  where  a  discharge  channel  was  ex- 
cavated in  solid  rock.  This  channel  was  the 
location  of  three  of  the  quarries  from  which 
rock  from  the  dam  was  taken,  so  that  its 
construction  entailed  no  extra  expense.  The 
spillway  lip,  which  is  at  a  level  8  ft.  below 
the  top  of  the  rockfill,  is  100  ft.  long  and 
has  a  capacity  four  times  the  maximum  re- 
corded discharge  from  the  drainage  basin 
above  the  dam.  The  spillway  is  to  be 
equipped  for  3-ft.  flashboards,  which  will 
bring  the  maximum  high  water  level  5  ft. 
below  the  crest  of  the  dam. 

Designing  and  Construction  Personnel 

The  dam  is  being  built  for  the  Sierra  & 
San  Francisco  Power  Company  by  Chad- 
wick  &  Sykes,  general  contractors,  who  de- 
signed and  patented  the  single-cable  carrier. 
H.  L.  Livingston  is  superintendent  for  the 
contractors.  Ford,  Bacon  &  Davis,  New 
York  City,  prepared  the  plans  and  estimates, 
and  are  general  engineers  for  the  power 
company.  J.  S.  Maloney  is  superintendent 
for  the  power  company  and  F.  L  Doane  is 
assistant  engineer.  The  work  is  being  car- 
ried out  under  the  direction  of  H.  F.  Jack- 
son, vice-president  and  general  manager  of 
the  power  company,  under  the  immediate 
supervision  of  George  W.  Howson,  in  gen- 
eral charge  of  extensions  of  the  power  com- 
pany's hydroelectric  development. 


THE  interesting  article  in  the  Engineer- 
ing Record  of  Dec.  25,  1915,  page  792, 
entitled  "Seattle  Utilities  Pay  City  for  Sub- 
surface Maps,"  furnishes  a  valuable  addi- 
tion to  the  meager  published  data  on  this 
important  subject,  as  well  as  a  new  and 
somewhat  radical  point  of  view  as  to  the 
means  by  which  these  useful  and  necessary 
municipal  records  are  to  be  obtained.  The 
contrast  that  is  drawn  between  the  means 
and  methods  at  Seattle  and  the  means  and 
methods  at  Cincinnati,  as  detailed  in  the 
Engineering  Record  of  Jan.  9,  1915,  page 
38,  would  probably  require  considerable 
modification  were  the  local  conditions  in 
each  case  considered.  As  with  most  sub- 
jects of  human  interest,  particularly  those 
of  an  engineering  nature,  these  local  fact- 
ors, both  as  to  physical  conditions  and  as 
to  laws  and  regulations,  usually  differ  so 
widely  as  to  make  fair  comparisons  of 
either  work  or  methods  hardly  possible 
without  complete  local  knowledge.  Doubt- 
less this  was  true  in  the  case  at  hand. 

Method  of  Financing  Seattle  Mapping 
Objectionable 

But  however  this  may  be,  at  least  from 
a  point  of  view  of  broad  application,  it 
would  certainly  appear  that  the  method  of 
financing  the  Seattle  mapping,  as  described 
in  the  above-mentioned  article,  is  open  to 
fundamental  objection,  while  the  statement 
that  the  city  secures  these  maps  "without 
costing  the  taxpayers  anything"  indicates 
such  a  departure  from  the  principles  that 
iL,hould  govern  civic  administration  as  to  in- 
vite at  least  the  closest  scrutiny.  It  is  to 
be  presumed  that  public  utilities  in  Seattle 
as  well  as  elsewhere  are  taxpayers,  even  as 
are  individuals,  and  it  is  clearly  unethical 
that  these  utilities  should  be  required  to 
furnish  gratuitously  to  the  municipality 
service  maps  showing  the  publicly  owned 
functions.  So  that  if  such  is  the  practice 
at  Seattle,  as  this  article  appears  rather 
triumphantly  to  indicate,  the  contrast  with 
the  method  at  Cincinnati  of  directly  appro- 
priating public  funds  for  this  work  does 
not  seem  quite  so  commendatory  nor  so 
worthy  of  imitation  as  might  at  first 
appear. 

For  many  years  careful  consideration 
has  been  given  to  the  mapping  of  under- 
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ground  construction  in  the  District  of 
Columbia  and  very  complete  records  are 
kept  of  all  work  of  this  character.  It  is 
about  twenty  years  since  the  writer  began 
the  preparation  of  the  first  complete  set  of 
standard  large-scale  maps  of  the  city  of 
Washington,  showing  underground  con- 
struction from  actual  field  surveys.  These 
maps  were  on  sheets  22  x  30  in.  to  a  scale 
of  1:600.  About  200  sheets  formed  the 
original  set  of  drainage  and  sewerage  maps, 
after  which  sets  of  water  and  paving  maps 
were  subsequently  prepared. 

Within  the  past  few  years  the  writer  has 
instituted  the  preparation  of  a  much  more 
elaborate  set  of  maps  on  a  scale  of  1:120, 
plotted  on  similar  sheets,  each  22  x  30  in., 
to  cover  the  more  closely  built-in  area  of 
the  downtown  section,  required  by  the  com- 
plicated subsurface  construction  of  recent 
years.  All  this  mapping  is  done  from  field 
measurements  taken  in  great  detail  and  re- 
corded in  loose-leaf  field  books.  After 
plotting  and  checking  the  field  sheets  are 
filed  for  reference  under  a  carefully  co- 
ordinated card-index  system. 

What  the  Maps  Show 

These  maps  show  all  sewers,  water  mains, 
gas  mains  and  power,  telephone  and  tele- 
graph conduits,  as  well  as  vaults,  building 
projections,  curbs  and  street-railway  tracks. 
The  underground  construction  is  shown  in 
soft  tints  of  various  colors,  while  building 
lines  and  projections,  curbs,  railway  tracks 
and  other  surface  work  are  shown  by  light 
india-ink  lines.  The  general  appearance 
of  the  sheets  is  artistic  and  attractive, 
without  any  sacrifice  as  to  clearness  and 
legibility.  These  maps  are  constructed  on 
heavy  mounted  drawing  paper  of  the  best 
quality. 

This  represents  what  has  been  done  in 
the  way  of  primary  maps.  From  the  orig- 
inal set  of  1:600  sewerage  maps,  tracings 
were  prepared  showing  only  building,  curb 
and  other  surface  lines,  and  from  these 
photo-lithic  reproductions  on  mounted 
drawing  paper  were  obtained,  one  set  of 
these  ground  maps  for  a  complete  record 
of  gas  mains,  and  sets  for  all  telephone, 
telegraph  and  power  conduits,  the  latter 
being  shown  in  colors  to  indicate  the  con- 
struction of  the  several  companies.  Blue- 
prints from  these  tracings,  as  well  as  prints 
from  VanDyke  negatives,  have  been  ex- 
ceedingly useful  for  special  studies,  as  well 
as  in  connection  with  the  underground 
surveys. 

Scale  of  Maps 

The  system  of  1 :600  scale  mapping  has 
proved  very  satisfactory  except  for  areas 
within  the  business  or  semi-business  dis- 
tricts, where  the  1:120  maps  are  a  neces- 
sary feature.  It  has  been  found  desirable, 
if  not  practically  necessary,  on  maps  of  a 
.scale  1 :600  to  confine  the  record  to  one 
character  of  construction  if  the  best  results 
are  to  be  obtained. 

Probably  few  cities  in  the  country  have 
so  complex  an  installation  of  underground 
construction  as  Washington,  where  for 
many  years  all  overhead  wires  have  been 
prohibited  by  Congress.    Some  idea  of  the 


August  26,  1916 


ENGINEERING    RECORD 


263 


extent  of  the  mapping  required  may  be 
obtained  when  one  recalls  that  the  area  of 
the  District  of  Columbia  is  very  nearly  70 
square  miles,  much  of  which  is  subdivided 
and  partly  built  up. 

For  a  number  of  years  all  the  under- 
ground construction  of  the  public  service 
corporations  in  the  District  of  Columbia 
has  been  under  the  charge  of  the  writer, 
who  has  carefully  organized  this  work. 
Accurate  locations  are  fixed  for  each  piece 
of  construction  on  definite,  predetermined 
lines,  in  advance  of  issuing  permits  for  the 
work,  and  during  its  progress  all  construc- 
tion is  regularly  inspected.    Field  locations 


rangements  for  the  payment  for  the  work 
were  accomplished  without  difficulty  by 
voluntary  agreement. 

This  was  in  1908,  and  to  the  present  time 
there  has  been  no  complaint  in  a  single 
instance,  either  as  to  matters  of  supervisory 
control  or  as  to  the  costs  charged  for  this 
work.  On  the  contrary,  the  department  has 
had  at  all  times  only  courteous  agreement, 
appreciative  understanding  and  active  as- 
sistance from  the  ofl[!cials  of  the  various 
companies  in  this  rather  difficult  admin- 
istration. At  the  same  time  strict  con- 
sideration has  been  given  to  obtaining 
uniform  and  proper  locations  for  the  va- 


to  a  genuine  spirit  of  helpfulness  in  meet- 
ing conditions  and  solving  the  various 
problems  that  have  arisen. 

Perhaps  of  all  comparisons  in  engineer- 
ing work  that  of  costs  is  most  misleading. 
Again  we  have  the  generally  troublesome 
and  complex  local  conditions  to  consider, 
while  the  inclusion  or  exclusion,  in  whole 
or  in  part,  of  administrative  and  overhead 
charges  is  sufficient  to  vitiate  such  com- 
parison. To  eliminate  as  far  as  practicable 
these  disturbing  factors  it  is  to  be  under- 
stood in  the  foregoing  table  as  to  the  cost 
of  the  Washington  map  work  that  all  over- 
head is  excluded  as  well  as  cost  of  equip- 
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The  various  subsurface  lines  are  differentiated  by  colors  as  follows:  A — Sewers,  Vermilion;  B — Water  Mains,  Blue;  C — Potomac  Electric  Power 
Company,  Carmine  ;  D — Washington  Railway  &  Electric  Company,  Carmine ;  E — Capital  Traction  Company,  Violet ;  P — Chesapeake  &  Potomac  Telephone 
Company,  Green  ;  G — Washington  Gas  Light  Company,  Brown  ;  H — Western  Union  Telegraph  Company,  Orange ;  I — Postal  Telegraph  Cable  Company,  Orange : 
K — Private    Vaults,    Black  ;    L — City    Electric    Conduits,  Yellow. 


and  measurements  are  made  immediately 
on  completion  of  the  work,  from  which  rec- 
ord sheets  are  prepared  showing  the  details 
of  each  construction,  and  the  work  is  also 
plotted  on  the  record  maps  in  precisely  the 
same  manner  as  the  publicly  owned  con- 
struction is  recorded. 

The  cost  of  this  supervision  is  charged 
to  the  public  service  companies,  and  is  pro- 
rated among  them  in  accordance  with  the 
actual  amount  of  construction  of  each.  A 
monthly  statement  is  rendered  to  each  cor- 
poration showing  in  detail  the  work  done 
under  each  permit,  giving  location,  etc.,  and 
the  cost  charged  in  each  case.  Detail  ac- 
counts are  kept  and  unit  costs  determined 
each  month  for  each  kind  of  construction. 

Distribution  op  Costs 

At  the  outset,  in  organizing  this  work, 
it  was  believed  that  these  municipal  records 
would  prove  a  valuable  asset  to  each  corpo- 
ration, fully  justifying  the  expenditure 
involved,  as  well  as  being  of  great  value  to 
the  municipality.  So  a  plan  was  worked 
out  equitably  covering  the  distribution  of 
costs,  and  the  matter  presented  to  the  sev- 
eral  companies,    with   the   result   that   ar- 


rious  underground  structures  without 
regard  to  questions  of  merely  local  or  tem- 
porary expediency,  such  as  would  cheapen 
the  immediate  construction  at  the  expense 
of  permanency  and  good  location,  and  al- 
ways with  a  view  to  the  greatest  possible 
conservation  of  the  public  space.  Equal 
consideration  has  been  given  to  securing 
good  construction  and  the  proper  handling 
of  construction  work.  It  is  believed  that 
the  results  thus  far  satisfactorily  attained 
have  been  due  to  rigidly  impartial  treat- 
ment, to  a  spirit  of  reasonable  fairness  and 
the  absence  of  arbitrary  dictation,  to  an 
expeditious  handling  of  the  business  so  as 
not  to  delay  work  and,  perhaps  most  of  all. 


Comparative  Cost  of  Maps 
COST  OF  1 :600  maps 

Maximum    Minimum  Mean 

Field     locations $12.50            $2.80  $9.46 

Ground  map    16.10              1.40  4.22 

Finished  map   15.96              4.13  8.18 

Complete  map 36.80             9.22  21.88 

COST  OF  1:120  maps 

Maximum    Minimum  Mean 

Field     locations $39.20            $8.92  $21.00 

Ground  map    12.04              1.20  2.85 

Finished   map   41.34              6.86  23.27 

Complete  map 86.22           17.24  49.16 


ment  and  materials  used  in  the  work,  but 
that  every  item  connected  with  the  work 
which  may  be  classified  as  labor  is  em- 
braced in  the  figures. 

Costs  are  given  separately  for  (a)  field 
work,  including  transportation ;  (b)  ground 
map — that  is,  with  all  street,  alley  and  curb 
lines  plotted  and  inked  ready  for  mapping 
the  subsurface  construction;  and  (c)  fin- 
ished map,  which  includes  plotting  and 
checking  the  underground,  tinting,  inking 
and  lettering.  These  costs  per  sheet,  both 
for  the  1:600  and  the  1:120  maps,  with  the 
maximum,  minimum  and  mean  in  each 
case,  are  shown  in  the  table. 

As  stated,  the  1:600  maps  show  the 
sewerage  system  only,  while  the  1:120 
maps  show  all  the  underground  construc- 
tion, as  well  as  other  features  not  shown  on 
the  former,  and  in  addition  show  the  struc- 
tures in  considerable  detail,  and  cover  only 
the  most  complex  and  difficult  city  areas. 
Reduced  to  a  unit  basis  of  ground  areas 
mapped,  the  cost  per  acre  for  the  1 :600 
scale  was  61  cents  and  for  the  1:120  scale 
$37.82.  The  percentage  of  street  area  to 
total  for  the  former  is  45  per  cent  and  for 
the  latter  60  per  cent. 


264 


ENGINEERING     RECORD 


Vol.  74,  No.  9 


Diagrams  for  Cost  of  Placing 
Steel  Reinforcement 

Effect  of  Variable  Weight  per  Foot  Included  to 

Eliminate  Inaccuracy  of  Estimates  Based 

Upon  Costs  per  Ton 

By  DAN  PATCH 
Aberthaw  Construction  Company,  Boston 

ANOTHER  application  of  graphical 
representation  to  the  interpretation  of 
data,  in  which  the  cost  of  placing  reinforce- 
ment in  concrete  structures  is  put  upon  a 
much  more  accurate  basis,  is  presented  in 
the  accompanying  diagrams.  Labor  cost  in 
placing  steel  is  usually  rated  in  dollars  per 
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Aweroqe  Weight  in  Pounds  per  Running  Foot 

Fie.  1 — CHAHT  FOR  COST  OF  REINFORCING  STEEL 
BASED  ON  WEIGHT  PER  FOOT 

ton,  although  it  is  recognized  that  such  unit 
costs  increase  when  light  steel  is  being 
placed.  In  order  properly  to  include  the  ef- 
fect of  size  of  rods,  a  graphical  method 
based  on  weight  per  running  foot  of  steel 
has  been  devised. 

Little  Added  Work  Required 

The  unit  costs  are  usually  obtained  by  di- 
viding the  labor  cost  figured  from  the  time- 
keeper's sheets  by  the  tons  of  steel  reported 
placed  by  the  quantity  man.  In  order  to  ob- 
tain data  for  studying  the  effect  of  size  of 
bars,  only  one  more  item  must  be  recorded 
— the  total  length  of  bars  placed.  This  is 
easily  done  by  the  use  of  a  listing  adding 
machine,  by  which  the  total  running  feet  of 
each  diameter  of  rods  placed  can  be  ob- 
tained. The  daily  totals  are  tabulated  in 
terms  of  rod  sizes  and  linear  feet  placed, 
the  total  length  and  total  weight  computed, 
and  the  average  weight  per  running  foot 
easily  obtained.  Knowing  total  cost  and 
total  tonnage,  the  cost  per  ton  is  found. 


and  plotted  on  the  diagrams  as  shown  in 
Fig.  1. 

The  curves  A,  B  and  C,  which  are  drawn 
through  the  fields  of  plotted  points  obtained 
for  costs  of  placing  in  wall,  columns,  stairs, 
etc.,  in  floor  and  roof  slabs,  and  of  bending 
and  cutting  respectively,  indicate  the  large 
effects  of  average  weight  upon  the  cost  of 
labor  per  ton. 

If  additional  argument  in  favor  of  ac- 
counting for  the  weight  variable  is  neces- 
sary it  will  be  found  in  the  curves  of  Fig. 
2.  This  diagram  shows  on  a  larger  scale 
the  plotted  costs  for  the  same  kind  of  work, 
but  for  different  dates,  the  steel  growing 
lighter  as  the  roof  is  approached.  Sections 
of  the  typical  curves  of  Fig.  1  to  this  en- 
larged scale  are  shown,  the  costs  of  placing 
in  walls,  columns,  etc.  (Curve  A),  giving 
the  clearer  illustration. 

Use  of  Typical  Curves 

As  an  example  of  the  value  of  these 
curves,  consider  the  figures  on  the  work 
recorded  in  Fig.  2.  On  Nov.  23  the  cost  per 
ton  was  $4.83.  By  Jan.  19  this  cost  had 
risen  to  $5.84  per  ton.  With  these  figures 
only  and  no  knowledge  of  the  weight  of 
steel  it  would  be  assumed  that  the  work  was 
being  less  eflSciently  done,  but  with  the 
typical  curve  as  a  basis  of  comparison  it 
will  be  noted  on  Fig.  2  that  while  there  has 
been  a  10-per  cent  increase  in  the  cost  per 
ton,  the  typical  cost  curve  A  has  been  more 
nearly  approached,  indicating  the  increased 
efficiency  that  can  reasonably  be  expected  as 
a  job  progresses  and  the  men  become  more 
accustomed  to  their  work. 

The  results  obtained  in  this  study  lead  to 
speculation  as  to  whether  similar  curves 
would  not  be  valuable  in  eliminating  the 
variation  in  floor-form  costs  resulting  from 
differences  in  thickness  of  slab  and  floor 
heights ;  in  the  costs  of  laying  and  jointing 
drains  and  sewers  on  account  of  differ- 
ences in  diameter;  in  the  cost  of  setting 
sash  as  a  result  of  differences  in  size  of 
openings,  etc.  There  is  a  wide  field  for  the 
use  of  graphics  in  cost  work. 


Average  Wslght  in  Rounds  per  Running  Foot 

FIG.  2 — TYPICAL  EXAMPLES  OF  COSTS  AT  VARIOUS 
DATES  COMPARED  WITH  CURVES  IN  PIG.  1 


Reports  Year's  Progress  on 
New  York  Highways 

Deputy  Commissioner  H.  E.  Breed  Gives  Cost 

Figures  and  Describes  Work  Done  in 

Testing  Road-Building  Materials 

LAST  year's  progress  in  the  construc- 
tion of  the  New  York  State  highway 
system  is  discussed  in  the  annual  report 
of  H.  Eltinge  Breed,  first  deputy  com- 
missioner, made  public  this  week.  Mr. 
Breed  presents  figures  showing  the  costs 
of  pavements  of  the  several  types  con- 
structed during  1915,  discusses  certain  im- 
provements in  construction  to  provide  for 
motor  truck  traffic  and  describes  the  pro- 
cedure followed  by  the  bureau  of  tests  in 
determining  the  suitability  of  such  ma- 
terials as  stone  and  sand  for  road  building. 
Extracts  from  the  report  follow: 

Mileage  of  Roads 

During  1915  1073  miles  of  road  were 
placed  under  contract.  There  were  on  Jan. 
1,  1915,  749  miles  of  work  under  contract 
and  remaining  to  be  completed.  During 
the  year  759.61  miles  of  road  were  actually 
completed  and  accepted,  while  323.74  addi- 
tional miles  of  work  were  completed,  but 
too  late  for  acceptance,  making  a  total  of 
1083.35  miles  of  road  completed  during  the 


year.  On  Jan.  1,  1916,  there  were  739  miles 
of  work  uncompleted  and  under  contract. 

Types  and  Costs 

Of  the  1073  miles  awarded  381  miles  are 
of  waterbound  macadam;  176  miles  of  wa- 
terbound  macadam,  surface  treatment;  347 
miles  of  bituminous  macadam,  penetration 
method;  2.2  miles  of  bituminous  macadam, 
mixed  method;  113  miles  of  cement  con- 
crete pavement ;  31  miles  of  brick ;  23  miles 
of  all  other  types;  totalling  1073.2  miles. 

The  following  data  of  the  cost  of  con- 
struction for  the  different  types  of  pave- 
ment were  obtained,  Mr.  Breed  states,  by 
taking  those  pavements  which  total  6  in. 
in  thickness.  These  cover  in  general  the 
average  condition  of  to-day.  (In  the  cost 
per  mile  figures  the   16  ft.   refers  to  the 

Costs  op  Construction 
Waterbound  Macadam 

Cost  per  square  yard  of  pavement  only $0,648 

Cost  per  mile  of  16-26  ft.  highway 10,250 

The  cost  per  square  yard  was  obtained  from  434 
values  and  the  cost  per  mile  from  419  values. 

Bituminous  Macadam 

Cost  per  square  yard  of  pavement  only $0,871 

Cost  per  mile  of  16-26  ft.  highway 12,970 

Both  of  these  items  were  obtained  from  the  aver- 
age of  134  highways. 

First-Class   Concrete.    6    In.   Thick 

Cost  per  square  yard  of  pavement  only $1,121 

Cost  per  mile  of  16-26  ft.  highway 15,320 

Both  of  these  items  were  obtained  from  an  aver- 
age of  20  highways. 

Brick  Pavement  on   5-In.   Concrete  Foundation 

Cost  per  square  yard  of  pavement  only $2,015 

Cost  per  mile  of  16-26  ft.  highway 25.750 

These  were  obtained  from  an  average  of  23  hlgb- 
ways. 

paved  width  and  the  26  ft.  to  the  total 
width,  including  earth  shoulders  and 
ditches.) 

Construction 

In  all  construction  the  department  has 
been  widening  the  pavement  proper  on 
curves  and  banking  it  in  order  that  the 
fast-moving  motor  trafl[ic  might  be  better 
safeguarded  against  accident.  The  slopes 
have  been  cut  back  and  the  clearing  carried 
far  enough  along  the  inside  of  the  curve  to 
insure  better  sight  distance  for  users  of 
the  road.  Greater  radius,  wherever  possi- 
ble, has  been  given  to  the  curve,  in  many 
cases  to  the  extent  of  purchasing  additional 
right  of  way. 

During  the  past  year  the  department  has 
increased  the  depth  of  pavements  because 
of  the  large  increase  in  the  use  of  motor 
vehicles.  There  were  208,087  pleasure  cars 
licensed  in  the  state  in  the  past  year,  and 
23,585  commercial  cars.  Motors  of  both 
the  pleasure  and  commercial  type  seem  to 
be  the  greatest  destructive  agents.  The 
increased  use  of  commercial  trucks  and  the 
damage  done  by  them  to  the  highways,  ac- 
cording to  Mr.  Breed,  are  alarming.  Many 
of  the  old  roads  which  were  built  only  6 
in.  in  thickness  have  already  begun  to 
break  up  under  this  traffic,  particularly  at 
seasons  of  the  year  when  ground  water 
seeps  through  the  soil  under  the  pavement 
making  it  wet  and  unstable.  At  these 
times  the  vibratory  action  caused  by  the 
pounding  from  impact  and  by  shifting  of 
the  heavy  moving  loads  creates  a  shear  in 
the  pavement  such  as  to  break  its  bond. 
Raveling  follows,  and  unless  immediately 
taken  care  of  the  pavement  rapidly  disin- 
tegrates and  failure  is  the  result.  As  a 
factor  against  this  the  department  has  been 
increasing  the  use  of  cut-off  drain  tile  and 
designing  roads  of  greater  thickness — 
from  9  to  12  in.  of  stone,  according  to  the 
soil  and  traffic  conditions  to  be  encountered. 
It  has  also  been  the  policy  to  build  quite  a 
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number  of  miles  of  concrete  roads,  as  these, 
Mr.  Breed  states,  seem  more  adequately  to 
meet  this  class  of  traffic. 

An  attempt  was  made  in  the  season  of 
1915  to  forestall  any  early  disintegration 
of  a  green  macadam  road  by  providing  for 
an  application  of  bituminous  material  and 
screenings  to  be  placed  before  the  expira- 
tion of  the  contract.  In  some  cases,  Mr. 
Breed  reports,  this  worked  out  well,  while 
in  many  others,  especially  in  those  where 
the  roads  were  finished  late  in  the  fall,  the 
macadam  surface  was  not  sufficiently  sea- 
soned to  unite  with  the  surface  treatment. 
On  later  contracts,  and  during  the  present 
year,  this  difficulty  was  overcome  by  pro- 
viding two  methods  for  surface  protection. 
Such  portions  of  the  macadam  as  have  been 
under  traffic  for  three  months  and  are  thor- 
oughly seasoned  are  to  be  protected  by  the 
bituminous  surface  application  as  before, 
and  the  remaining  portion  which  is  still  in 
a  curative  state  is  to  be  treated  with  an 
application  of  calcium  chloride  for  tem- 
porary protection  against  raveling. 

"In  dealing  with  the  materials  situation 
we  have  endeavored  to  change  our  specifica- 
tions so  as  to  afford  the  greatest  amount  of 
competition  along  every  line.  This  has  re- 
ceived some  commendation,  and  I  think  will 
result  in  obtaining  better  prices  for  the 
different  articles  considered,  as  well  as  in 
eliminating  such  monopolies  as  result  from 
restricted  specifications  admitting  only  one 
or  two  articles  of  a  kind,"  is  one  of  the 
comments  made  by  Mr.  Breed. 

Bureau  of  Tests 

There  have  been  many  improvements  in 
the  method  of  conducting  the  large  amount 
of  work  done  during  the  past  year  in  the 
Bureau  of  Tests.  Besides  standardizing 
and  expediting  the  work,  instruction  has 
been  given  to  field  engineers  in  charge  of 
construction  work  so  that  they  have  been 
better  able  to  gage  the  materials  with  which 
they  are  working  and  their  peculiarities. 
This  instruction  is  given  through  theoreti- 
cal as  well  as  practical  work  in  the  labora- 
tory, and  also  from  time  to  time  in  the  field. 
This  work  has  been  supplemented  by  re- 
porting to  the  field  engineers  the  results  of 
all  tests  on  materials  where  such  reports 
would  enable  them  to  know  better  the  qual- 
ity of  the  material  to  be  used  and  would 
give  them  better  working  knowledge  for 
construction. 

Sands 

The  testing  of  sand  has  never  been  given 
the  relative  importance  that  is  required  for 
good  work,  according  to  Mr.  Breed.  In  the 
increase  in  the  building  of  concrete  pave- 
ments, greater  consideration  given  to  the 
quality  of  the  sand  used  has  shown  that  a 
good  result  is  in  many  cases  dependent 
upon  this  important  ingredient.  Previous 
to  1915  compression  tests  were  made  on 
sand  mortars  of  3-in.  cubes  at  an  age  of  14 
days.  The  only  available  data  were  based 
on  this  size  of  cube.  However,  the  depart- 
ment has  made  several  hundred  compara- 
tive tests  on  2-in.  cubes  as  well,  so  that  re- 
liable data  have  been  secured  on  which  to 
base  results.  The  2-in.  cube  is  now  used 
exclusively  in  sand  testing.  These  cubes 
are  broken  at  7  and  28  days  and,  as  the 
quality  of  the  material  can  be  judged  at  7 
days,  this  has  reduced  the  necessary  time 
for  the  sand  test  from  14  to  7  days,  expe- 
diting very  much  the  work  of  the  con- 
tractor. By  this  method  it  has  also  been 
possible  to  make  more  cubes  and  to  study 


slow  set  and  low  strength  action  to  better 
advantage. 

Concrete  Cubes 

The  making  of  concrete  cubes  in  the  field 
and  the  testing  of  them  in  the  laboratory 
have  proved  very  valuable  in  determining 
more  accurately  the  quality  of  the  concrete 
in  the  work.  There  were  1,444  such  cubes 
te.sted  and  the  following  tabulation  is  given 
to  show  the  average  results  obtained: 


Stbenoth  op  Concrete  Cubes 

Average  com- 
pression, lb.  No.  of 
Concrete  Mix                                     per  sq.  in.  cubes 

— 1%— 3    3620  796 

— 2H — 5   (crushed  stone) 1935  222 

—2% — 5    (gravel)    1755  200 

— 2 iZ— 5   (all  cubes)    1875  474 

—l—T^  I  (mostly  slag)    2140  56 


Cubes  showing  compression  below  3000 
lb.  per  square  inch  for  l:iy2  :3  and  1800  lb. 
per  square  inch  for  1:21/2:5  are  considered 
below  the  desirable  grade.  There  were  25.8 
per  cent  of  these  in  1914  and  10.95  per  cent 
in  1915.  All  cubes  showing  a  compression 
below  this  desirable  grade  are  carefully  in- 
spected to  try  to  determine  to  what  the  low 
strength  is  due.  Any  of  them  which  show 
indications  of  carelessness  in  the  mix  are 
returned  to  the  division  office  with  labor- 
atory comments. 

The  following  is  a  tabulation  of  the  low 
cubes  during  1915  and  reasons  which  seem 
to  cause  the  low  break,  with  percentage  of 
the  same: 


Cause  of  Low  Break  ^*1 

Cent 
Sand    dirty,    containing    loam    and    also    dirt 

from  subgrade   35.4 

Stone  or  gravel  coated 35.0 

Sand  too  fine 8.5 

Poor  quality  of  stone  or  gravel 8.2 

Poor  manipulation  in  making  cubes 4.7 

Lack  of  proper  mixing 3.5 

Miscellaneous,  too  wet,  etc 4.7 


All  concrete  cubes  have  heretofore  been 
tested  28  days  after  casting.  This  period 
was  chosen  because  comparative  data  were 
available  on  compression  for  concrete  at 
this  age.  During  1915  enough  cubes  were 
broken  at  an  age  of  7  days  to  give  sufficient 
data  to  judge  of  the  quality  of  the  material 
when  broken  at  this  age.  Testing  at  this 
period  will  enable  us  to  correct  any  faulty 
condition  more  promptly.  It  will  still  be 
necessary  to  test  occasional  28-day  cubes  as 
a  check  on  the  increase  in  strength. 


Sand  Dredged  from  River 
for  Road  Work 

Screening  Plant  for  California  Highway  Con- 
struction   Takes     Material     from     Creek 
Bottom  —  Freshets   Continually 
Renew    Supply 

MUCH  DIFFICULTY  has  been  encoun- 
tered by  the  California  Highway  Com- 
mission in  many  parts  of  the  system  in 
making  satisfactory  arrangement  for  a  good 
quality  of  sand  to  be  used  in  constructing 
concrete  pavements.  Private  capital  is 
often  unwilling  to  develop  the  best  depos- 
its; it  is  hard  to  secure  prompt  deliveries, 
and  the  execution  of  workable  agreements 
with  contractors  has  been  a  source  of  trou- 
ble. The  commission  decided,  therefore, 
wherever  feasible  to  develop  sand  deposits 


Single -Track  Roads  in  New  York 

The  New  York  State  Highway  Depart- 
ment has  built  near  Syracuse  6  miles  of 
single-track  road,  with  a  paved  width  of  8 
ft.  Contrary  to  usual  custom  in  building 
hard-surface  roads,  the  paved  section  is 
not  in  the  center  of  the  right-of-way  or  of 
the  traveled  strip,  but  to  one  side.  The 
road  in  question  is  one  which  carries  most 
of  the  loads  in  one  direction,  the  returning 
wagons  being  practically  all  light.  The  con- 
crete pavement  is  put  on  the  side  with  the 
heavy  traffic.  By  placing  the  pavement  to 
one  side  of  the  center,  and  giving  it  the 
same  crown  as  a  standard  16-ft.  road  it 
will  be  possible  at  a  later  date,  if  the  re- 
turning traffic  becomes  sufficiently  heavy, 
to  'ay  another  8-ft.  width,  giving  a  16-ft. 
paved  road.  The  construction  is  being  care- 
fully watched  and  if  it  proves  satisfactory 
the  highway  department  expects  to  use  more 
of  the  same  type. 


COMPLETE    CYCLE   FOR    A    BUCKET    LOAD   OF    SAND 
CONSUMES   1   MINUTE 

of  its  own,  and  a  thorough  examination  of 
all  conveniently  located  deposits  was  made 
and  a  report  submitted  by  the  commission's 
geological  force. 

The  plant  near  San  Luis  Obispo  affords 
an  example  of  how  this  plan  can  be  made  to 
work  out.  Here  a  cableway  excavator  was 
constructed  which  takes  sand  from  the  bed 
of  the  Salinas  River  and  delivers  it  to  a 
washing,  screening  and  storing  plant  above 
a  railroad  spur  at  a  point  where  delivery 
can  be  made  into  freight  cars  by  gravity. 

Operated  at  Profit 

In  addition  to  the  benefits  derived  from 
the  elimination  of  delays  and  contract  dif- 
ficulties and  the  ability  to  control  the  uni- 
formity of  the  product,  it  has  been  found 
that  the  Salinas  plant  has  been  operated  at 
a  considerable  profit,  if  the  sand  used  is 
figured  at  the  usual  contract  price.  Fur- 
thermore, the  installation  is  considered 
practically  permanent  because  the  winter 
freshets  annually  bring  down  quantities  of 
high-grade  sand  and  gravel  sufficient  com- 
pletely to  fill  the  pits  excavated  during  the 
summer  months.  The  elevation  of  the 
screening  plant  above  the  river  bed  is  such 
that  it  is  above  flood  water  level,  and  con- 
tinuous production  through  twelve  months 
of  the  year  has  been  found  to  be  possible  by 
storing  quantities  before  the  flood  season. 

The  dredging  equipment  consists  of  700 
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ft.  of  l^o-in.  steel  cable  used  as  a  standing 
line  and  on  which  a  traveling  excavator 
is  operated  on  the  carrier.  The  bucket  has 
a  capacity  of  %  cu.  yd.,  and  is  run  by 
lighter  cable  passing  through  a  sheave  in 
the  carrier.  One  end  of  the  standing  line 
is  anchored  in  a  concrete  deadman  on  the 
far  bank  of  the  river  and  the  other  end  is 
attached  to  the  top  of  a  70-ft.  mast  on  a 
knoll  just  above  the  bunkers.  The  storage 
capacity  is  about  4000  cu.  yd.  in  bins  and 
stockpile. 

The  operating  equipment  installed  at  the 
plant  consists  of  a  40-hp.  steam  boiler, 
burning  fuel  oil,  which  drives  cylindrical 
screens  that  grade  the  sand  and  gravel. 
The  total  cost  of  the  plant  in  operating  con- 


SAND    PLANT    IN    OPERATION    PREVIOUS   TO    COM- 
PLETION OF  RECEIVING  HOPPER 

dition,  including  a  700-ft.  railroad  spur  for 
handling  freight  cars,  was  about  $7,000. 
It  was  put  in  operation  on  May  1,  1915,  and 
since  that  date  has  produced  27,000  tons  of 
screened  material  at  a  cost  of  approximately 
$6,650,  or  25  cents  per  ton,  including 
royalties. 

At  the  usual  rate  paid  for  these  mate- 
rials it  is  figured  that  the  total  cost  of 
the  installation  to  date  is  $400  less  than  the 
cost  of  this  material  to  the  commission  un- 
der the  old  conditions.  In  other  words,  the 
commission  has  saved  $400  and  has  in  addi- 
tion the  equipment,  which  is  expected  to  be 
useful  for  a  long  term  of  years. 

A.  B.  Fletcher  is  chief  engineer  of  the 
California  State  Highway  Commission. 
Walter  C.  Howe  is  resident  engineer  of 
Division  S. 

Bermuda  Motor-Car  Prohibition  to  Be 
Modified 

The  legislative  assembly  of  Bermuda  has 
decided  to  repeal  the  present  act  prohibit- 
ing the  use  of  mechanically  propelled  ve- 
hicles of  all  sorts,  and  has  appointed  a  com- 
mittee to  draft  a  bill  providing  for  "a 
restricted  motorbus  service  under  the  con- 
trol of  the  local  government."  It  is  prob- 
able that  a  bill,  drafted  in  accordance  with 
the  motion,  will  pass  both  the  assembly  and 
the  legislative  council,  in  which  case  a 
motorbus  service,  under  prescribed  restric- 
tions, will  be  inaugurated  between  Hamilton 
and  St.  George  and  between  Hamilton  and 
Somerset. 


Calcium  Chloride  Hastens 
Seasoning  of  Concrete 

Compressive    Tests   of    Mortar   and    Concrete 

Show    Large    Percentages   of    Increase   in 

Strength  at  Various  Ages 

CALCIUM  CHLORIDE  added  to  the 
mixing  water  to  an  amount  of  4  per 
cent  by  weight  will  increase  by  large  per- 
centages the  rapidity  with  which  concrete 
gains  strength.  This  conclusion  has  been 
reached  as  the  result  of  a  series  of  tests 
made  at  the  U.  S.  Bureau  of  Standards  at 
Washington,  in  which  the  effects  of  various 
chemicals  were  studied  in  an  effort  to  find 
a  good  accelerator  for  hardening  concrete. 
While  the  time  of  setting  was  not  materi- 
ally affected  by  adding  calcium  chloride, 
there  was  no  difficulty  experienced  in  han- 
dling the  concrete  to  which  it  had  been 
added.  Standard  1:3  mortar  cubes  and 
standard  cylinders  of  1:2:4  and  l:iy2:3 
concrete  were  tested  in  compression  at  vary- 
ing ages  up  to  30  days. 

Preliminary  Tests 

In  order  to  determine  what  chemical  com- 
pound would  prove  most  effective  in  caus- 
ing the  strength  to  develop  more  rapidly, 
preliminary  tests  were  made  on  2-in.  cubes 
of  1:3  mortar,  using  Saylor  cement  and 
standard  Ottawa  sand,  tested  at  the  ages 
of  24  and  48  hours.  Fig.  1  indicates  graph- 
ically the  results  of  these  compressive 
tests,  the  horizontal  lines  representing  the 
strength  obtained  for  plain   mortar. 

The  most  effective  percentage  of  calcium 
chloride  was  determined  by  testing  two 
mixes  of  concrete,  using  various  brands  of 
cement,  with  Potomac  River  sand  and 
gravel,  as  indicated  in  Fig.  2.  Standard  8 
x  16-in.  cylinders  were  used,  stored  in  air 
and  tested  at  the  age  of  48  hours.  The  re- 
sults indicate  clearly  that  3  or  4  per  cent 
gives  maximum  strength. 

Tests  to  determine  the  time  of  setting, 
using  neat  cement  pats,  showed  little  or  no 
effect  for  the  calcium  chloride  added  in 
amounts  from  1  to  5  per  cent. 

The  effects  of  the  addition  of  4  per  cent 
of  calcium  chloride  to  standard  test  cylin- 
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FIG.    1 — CALCIUM    CHLORIDE   MOST   EFFECTIVE    IN 
INCREASING   STRENGTH   OF    1:3    MORTAR 


Brcjnds  of  Portland  Cement 
1:2:4  l:li;3 


ders  of  two  mixes  of  concrete,  using  Poto- 
mac River  sand  and  gravel,  tested  at  ages 
of  1,  2,  3  and  30  days,  are  indicated  in 
Fig.  3,  in  which  it  is  shown  that  in  all 
cases  except  one  the  strength  was  increased 
for  all  the  brands  tested. 

To  determine  the  effect  of  the  manner 
of  storing  test  pieces  upon  the  strength 
both  with  and  without  the  addition  of  4 
per  cent  of  calcium  chloride,  standard  cyl- 
inders were  stored  in  air  for  24  hours  and 
then  in  water  until  tested  at  the  ages  of 
3  days  and  30  days.  The  results  show  some 
increase  at  both  ages  over  the  strength  of 


zsoch 


Brands  of  Fbrtland  Cement 


2Days  SDqys 

Age  When  Tested 


SODayi 


FIG.    2 — ^EFFECTS    OF    VARYING    PERCENTAGES    OF 
CALCIUM    CHLORIDE    IN    CONCRETE 


FIG.    3 — INCREASE    IN    STRENGTH    OF    CONCRETE 
DUE  TO   4   PER  CENT   CALCIUM    CHLORIDE 

the  test  pieces  stored  in  air,  both  for  the 
calcium-chloride  specimens  and  for  the  plain 

specimens. 

Conclusions 

Tests  of  the  1 :3  standard  sand  mortar 
show  that  the  rate  of  hardening  is  accele- 
rated most  by  the  addition  of  calcium  chlo- 
ride, which  increases  the  strength  at  24 
hours  by  from  155  to  230  per  cent  and  at 
48  hours  by  from  173  to  190  per  cent  over 
the  strength  of  mortar  containing  no  cal- 
cium chloride. 

The  best  percentage  of  calcium  chloride 
to  use  for  all  proportions  of  concrete  is 
from  3  to  4  per  cent  of  the  weight  of  the 
mixing  water.  The  increase  in  strength 
at  48  hours  thus  obtained  varies  from  14 
to  275  per  cent  for  the  1:2:4  mix  and 
from  11  to  110  per  cent  for  the  1:1%  :3  mix. 

In  all  but  one  case  the  concretes  mixed 
with  4  per  cent  of  calcium  chloride  show 
greater  strength  for  both  mixes  than  for 
plain  concrete,  these  results  being  consist- 
ent, though  variable,  for  all  the  ages  tested, 
up  to  30  days.  This  acceleration  in  strength 
is  believed  to  be  due  to  the  more  complete 
hydration  of  the  silicates  and  aluminates 
in  the  setting  of  the  cement. 

The  use  of  calcium  chloride  increases  the 
cost  of  concrete  by  12  to  15  cents  per  cubic 
yard.  For  best  results  it  is  important  that 
the  concrete  be  mixed  to  a  quaking,  but 
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not  fluid,  consistency.  Calcium  chloride 
should  be  used  with  caution  for  reinforced- 
concrete  construction,  as  it  tends  to  accele- 
rate any  corrosion  of  the  steel  which  may 
occur. 

This  work  was  conducted  under  the  im- 
mediate supervision  of  R.  J.  Wig,  engineer 
of  tests,  at  the  U.  S.  Bureau  of  Standards, 
Washington,  of  which  S.  W.  Stratton  is 
director. 


Motor  Trucks  Descend  Into 
Deep  Building  Excavation 

Handled  Easily  and  Loaded  with  Steam  Shovels 

in  Digging  Basement  for  Pennsylvania 

Hotel  in  New  York 

NINETY  THOUSAND  yards  of  earth 
and  rock  are  being  removed  by  loading 
motor  trucks  on  the  pit  floor  with  steam 
shovels  in  excavating  40  ft.  below  curb  for 
the  new  Pennsylvania  Hotel,  between  Thir- 
ty-second and  Thirty-third  streets  on 
Seventh  Avenue,  New  York  City.  The  ex- 
cavation is  being  carried  down  in  two  main 
lifts,  one  to  rock  and  the  next  to  grade.  In 
both  operations,  as  many  motor  trucks  as 
the  hauling  contractor  could  furnish,  sup- 
plemented by  teams,  are  being  employed. 
Teams  are  also  used  where  hand  loading  is 
required  in  cleaning  up. 

Pennsylvania  Tubes  Uncovered 

The  lot  is  approximately  236  ft.  along 
Seventh  Avenue  by  400  ft.  deep.  Thirty- 
third  Street  is  more  heavily  traveled  than 
Thirty-second,  which  is  a  stub  street  facing 
the  Pennsylvania  Terminal,  and  as  the 
Seventh  Avenue  side  is  blocked  by  the  new 
subway  construction,  two  runways  on  about 
20  per  cent  grade  were  located  leading  to 
Thirty-second  Street.  The  surface  of  the 
lot  was  well  covered  by  the  cellars  of  the 
brick  tenements  removed  to  make  way  for 
the  hotel.  This  made  it  possible  for  the 
shovels  to  start  in  at  a  low  level  and  dig 
downgrade  to  the  roof  of  the  Long  Island 
tunnels  along  the  north  side  of  the  lot. 
The  earth  was  next  pretty  well  removed 
and  excavation  of  the  rock  between  the 
Long  Island  tunnels  and  the  Pennsylvania 
tunnels,  which  cross  the  south  side  of  the 
lot,  was  begun.  It  is  this  part  of  the  base- 
ment that  extends  40  ft.  below  curb. 


LOOKING  EAST,  SHOWING  KUNWAY  FO  BE  REMOVED — TEAMS    STANDING    ON     LONG    ISLAND    TUNNELS 


The  easterly  runway  will  be  taken  out  as 
soon  as  all  the  remaining  earth  excavation 
is  finished,  and  only  the  runway  nearest 
Seventh  Avenue  will  be  used.  This  descends 
on  to  the  concrete  roof  of  the  Long  Island 
tunnels,   which  has   several  vertical   steps 


STARTING  UP  THE  INCLINE 

of  12  to  18  in.  over  which  the  trucks  must 
climb  loaded  in  going  out.  From  this  roof 
the  trucks  descend  into  the  rock  excavation 
on  grades  of  6  to  8  per  cent.  These  grades 
can  be  climbed  with  a  6-cu.  yd.  load,  but 
where  a  truck  halts  on  a  grade  to  load,  a 
snatch    team    of    three  horses  helps  it  to 


start.  Double-drum  electric  hoists,  using  a 
line  from  each  drum  hooked  to  the  forward 
part  of  the  frame,  pull  the  trucks  up  the 
main  runways  and  also  let  them  down.  Two 
men  attend  each  runway,  one  to  handle  the 
lines  and  one  to  hook  on  a  6  x  6-in.  timber, 
which  bumps  along  the  runway  behind  each 
ascending  truck  to  chock  it  in  case  of  an 
accident  to  the  hoist  or  lines. 

Trucks  Easily  Handled  in  Pit 

The  trucks  require  some  planking  in  the 
pit,  especially  to  protect  the  rubber  tires 
on  the  rock  surface.  They  make  nothing 
of  little  irregularities,  however,  and  maneu- 
ver around  the  lot  without  loss  of  time. 
While  both  the  y2-yd.  and  the  1-yd.  shovels 
were  busy  in  earth,  nine  of  these  trucks 
took  out  525  cu.  yd.  a  shift,  and  at  pres- 
ent, with  the  excavation  in  transition  from 
earth  to  rock  and  roadways  being  rear- 
ranged, six  of  them  are  removing  270  cu. 
yd.  a  shift.  The  earth  yardage  handled  by 
the  trucks  represents  a  little  more  than  half 
the  output  of  the  shovels,  the  remainder 
having  been  removed  in  3-yd.  dump  wagons. 
It  is  stated,  however,  that  had  the  hauling 
contractor  been  able  to  supply  trucks,  not 
a  team  would  have  been  used,  except  for 
cleaning  up.  The  rock  excavation,  having 
to  be  blasted  in  small  charges  because  of 
the  location,  will  be  slower,  and  the  trucks 
will  handle  nearly  all  of  it. 

The  trucks  and  teams  make  a  1^^  mile 
round  trip  to  Thirtieth  Street  and  the 
North  River,  the  trucks  averaging  eight 
trips  per  8-hour  shift  at  present.  When 
faster  loading  with  earth  was  in  progress, 
the  trucks  averaged  twenty-four  trips  for 
the  two  shifts  from  8  a.  m.  to  midnight,  no 
work  being  done  on  the  third  shift. 

The  hotel  is  being  built  by  the  George  A. 
Fuller  Company  for  the  owners,  the  Penn- 
sylvania Railroad.  Jacob  Fradus  is  dispos- 
ing of  the  excavation  for  the  contractor. 


START  OF  ROCK  EXCAVATION  AND  RUNWAY  UP  WHICH  IT  WILL  BE  TAKEN  IN  MOTOR  TRUCKS 


Oxyacetylene  Torch  Widens  Cable-Line 
Slot 

In  San  Francisco  an  oxyacetylene  torch 
has  been  used  for  widening  the  cable  line 
slots  of  the  United  Railroads.  Where  elec- 
tric lines  cross  the  cable  routes  the  slot 
tends  to  close  up  on  account  of  expansion 
in  the  heavy  electric  rails.  Heretofore  it 
has  been  necessary  to  take  out  the  pave- 
ment and  shove  back  the  crossing  in  order 
to  open  up  the  slot.  Instead  a  thin  strip 
is  now  cut  off  one  side  of  the  slot  rail  by 
means  of  the  torch.  On  a  heavy  manganese 
double  crossing,  making  a  cut  46  ft.  long, 
the  cost  has  been  $19,  as  against  a  cost  of 
approximately  $150  by  the  old  method. 
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Lays  Transverse  Fissures 
to  Manufacture 

Dr.  P.  H.  Dudley  of  New  York  Central  Lines 

Declares  That  Interior  Fissures  Can  and 

Should    Be    Avoided 

THAT  interior  transverse  fissures  in  rail 
heads  are  induced  by  a  combination  of 
two  or  more  exceptional  conditions  of 
manufacture  in  an  occasional  rail  head  by 
direct  rolling,  which  can  and  should  be 
avoided,  is  the  contention  made  in  a  report, 
just  made  public  by  A.  H.  Smith,  president 
of  the  New  York  Central  System,  by  Dr. 
P.  H.  Dudley,  consulting  engineer  of  the 
system.  Briefly,  Dr.  Dudley  lays  the  trouble 
to  the  blow  of  the  gag  in  straightening, 
following  delayed  transformations  of  the 
metal  near  the  center.  His  findings  are  in 
part  as  follows: 

Cause  of  Interior  Fissures 

Induced  interior  transverse  fissures  in 
basic  open-hearth  rails  are  due  in  part  to  an 
occasional  hot  rail  being  cooled  so  rapidly 
by  the  rolls  and  their  pressures  to  elongate 
the  bar,  or  chilled  by  gusts  of  air  before 
recalescence  on  the  hot  beds,  as  to  cause 
a  lag  of  some  of  the  transformations  of  the 
metal  in  the  interior  of  the  head.  Induced 
interior  transverse  fissures  can  develop  in 
the  track  only  from  the  effects  of  preceding 
causes,  neither  of  which  is  any  longer  a 
mystery,  and  their  progressive  stages  of 
development  occur  in  the  following  order : 

Conditions  of  Manufacture. — The  first 
contributory  cause  is  delayed  transforma- 
tions of  the  metal  near  the  center  of  the 
head,  and  chemical  or  mechanical  defects. 
The  first  defect  is  induced  loss  of  strength, 
initial  strains  and  physically  a  nonductile 
core  of  heterogeneous  metal  near  the  cen- 
ter of  the  head. 

The  second  contributory  cause  is  mechan- 
ical injury  to  the  heterogeneous  metal,  the 
nucleus  being  checked  by  the  gag.  The  sec- 
ond effect  is  the  produced  defect  of  an  in- 
terior invisible  portion  of  fractured  metal 
near  the  center  of  the  head  before  the  rail 
leaves  the  steel  plant. 

Conditions  of  Service. — The  third  con- 
tributory cause  acts  when  the  conditions  of 
ordinary  service  for  the  interior  fractured 
metal  become  abnormal.  The  third  effect  is 
that  the  checked  interior  metal  is  no  longer 
able  to  restrict  the  strains  of  the  wheel 
loads  within  the  usual  range  of  the  elastic 
limits  of  the  steel,  as  in  the  case  of  sound 
metal,  but  develops  by  "detail"  growth, 
from  and  around  the  checks,  the  specular 
surfaces  of  the  induced  interior  transverse 
fissures  until  the  section  ruptures. 

No  Fissures  in  Homogeneous  Metal 

Interior  transverse  fissures  have  not  oc- 
curred in  the  countless  thousands  of  rail 
heads  of  physical  homogeneous  metal  for 
the  reasons  that  they  do  not  contain  the 
conditions  of  the  first  contributory  cause, 
and  consequently,  while  the  metal  is  length- 
ened or  shortened  by  the  second  contribu- 
tory cause,  it  is  not  checked. 

Doctor  Dudley  points  out  that  basic  open- 
hearth  rails  in  the  composition  of  the  New 
York  Central  Lines  specifications  and  rolled 
from  reheated  blooms  have  not,  to  date,  de- 
veloped interior  transverse  fissures,  and  he 
believes  that  what  he  has  set  forth  can  be 
utilized  to  prevent  the  conditions  arising  in 
the  manufacture  of  rails  which  tend  to  in- 
duce interior  transverse  fissures  in  the  out- 
put. 


New  Publications 


Rainfall  Data  of  Berkeley,  Califoenia.  By  Will- 
iam Gardner  Reed.  University  of  California  Pub- 
lications in  Engineering  Nos.  5  and  6.  Paper,  7 
X  10%  in.;  13  pages  and  34  pages.  Berkeley, 
Cal.,  University  of  California  Press. 

Correction  of  Echoes  and  Reverberation  in  the 
Auditorium  at  the  University  of  Illinois.     By 

F.  R.  Watson,  associate  professor  of  experimental 
physics,  and  J.  M.  White,  supervising  architect. 
Bulletin  87,  Engineering  Experiment  Station. 
Paper,  6x9  in. ;  20  pages  :  illustrated.  Urbana, 
III.,  University  of  Illinois.     15  cents. 

The  Slide  Rule  :  A  Practical  Manual.  By  C.  N. 
Pickvirorth,  editor  of  the  Mechanical  World. 
Fourteenth  edition.  Cloth.  5  x  7^4  in. ;  124  pages; 
illustrated.  New  York,  T>.  Van  Nostrand  Com- 
pany.    $1   net. 

This  edition  of  a  very  complete  and  helpful 
descriptive  and  theoretical  work  on  the  slide  rule 
has  been  revised  and  the  contents  extended  to 
include  the  solution  of  algebraic  equations  by  slide 
rule. 
Lectures  on  Ten  British  Mathematicians  of  the 
Nineteenth  Century.  By  Alexander  Macfarlane. 
Mathematical  Monograph  No.  17  of  series  edited 
by  Mansfield  Merriman  and  Robert  S.  Woodward. 
Cloth,  6  X  9  in.;  148  pages;  illustrated.  New 
York,  John  Wiley  &  Sons,  Inc.     $1.25  net. 

These  lectures  on  pure  mathematicians  of  Eng- 
land were  delivered  at  Lehigh  University  during 
the  years  1901  to  1904  inclusive,  and  abound  in 
lively  personal  reminiscences  of  distinguished  men 
whose  work  was  accomplished  during  the  middle 
of  the  last  century. 
Automobile  Handbook.  By  J.  E.  Homans.  Cloth, 
5  X  7%  in.;  248  pages;  illustrated.  New  York, 
Sully  &  Kleinteich.     $1   net. 

Pull   description   of   essential   parts   and   auxili- 
aries,  with   directions   for   rearrangement,   opera- 
tion and  care  of  the  gasoline  motor  car. 
Why  Highly  Oxidized  Red  Lead  Is  Superior.     By 

G.  W.  Thompson,  chief  chemist,  National  Lead 
Company.  Paper,  6  x  9  in.  ;  9  pages.  New  York, 
National  Lead  Company. 

The  Physico-Chemical  Properties  of  Steel.  By 
C.  A.  Edwards,  professor  of  metallurgy,  Man- 
chester University.  Cloth,  6  x  9  in.  ;  229  pages; 
illustrated.  Philadelphia,  J.  B.  Lippincott  Com- 
pany ;  London,  Charles  Griffin  &  Company,  Lim- 
ited. 

How  TO  Build  Up  Furnace  Efficiency.  By  Jos. 
W.  Hays,  combustion  engineer.  Tenth  edition, 
revised  and  enlarged.  Paper,  5  x  7V4  in.;  154 
pages ;  illustrated.  Chicago,  Rogers  Park,  Jos. 
W.   Hays,   publisher.      $1   net. 

Report  op  the  Reclamation  Board  of  California, 
1916.  Paper,  5%  x  9  in. ;  36  pages  and  2  maps. 
California,  State  Printing  Office. 

A  report  of  the  board's  activities  in  flood  con- 
trol on  the  Sacramento  and  San  Joaquin  rivers 
up  to  April  1,  1916,  with  suggestions  relative  to 
the  work  in  hand.  It  reviews  the  work  done 
under  the  powers  conferred  by  the  Reclamation 
Board  Act,  by  virtue  of  which  the  board  directs 
private  reclamation,  and  covers  the  extensive 
work  which  has  been  done  on  the  projects  now 
being  carried  out  in  the  central  California  valleys. 
Tables  are  given  to  show  mileage  of  river  and  by- 
pass levees  proposed,  constructed  or  in  process 
of  construction. 


Books  Reviewed 


Structural  Timber  Handbook  on 
Pacific  Coast  Woods 

Author,  O.  P.  M.  Goss,  assisted  by  Carl  Hein- 
miller.  Flexible  leather ;  5  x  8  in. ;  289  pages ; 
illustrated.  Seattle,  Wash.,  West  Coast  Lumber- 
men's Association.     $1. 

Several  very  valuable  and  unique  fea- 
tures in  the  principal  tables  of  this  book 
make  it  of  unusual  interest  to  designing 
engineers.  For  example,  Table  20,  cover- 
ing 144  pages,  contains  the  safe  uniform 
loads  permissible  for  surfaced  rectangular 
beams,  the  actual  sizes,  of  which  are  given, 
the  deflections,  the  pounds  carried  per  foot 
board  measure,  and  the  horizontal  shear 
for  various  span  lengths  of  beams  for  nom- 
inal sizes  from  2  x  4  in.  up  to  20  x  30  in. 
Nine  different  fiber  stresses  from  1000  up 
to  2000  lb.  per  square  inch  are  included.  Es- 
pecially noteworthy  is  the  fact  that  actual 


surfaced  sizes  are  used  in  computing  these 
values.  Factors  (greater  than  unity,  with 
a  maximum  of  1.5)  are  given  by  which,  if 
desired,  the  values  can  be  multiplied  to 
give  loads,  deflections,  etc.,  for  full-size 
rough  timber.  Another  notable  feature  is 
the  load  per  foot  board  measure  presented 
in  this  table.  It  makes  possible  a  quick 
comparison  of  the  relative  economy  of 
various  possible  beams  for  a  given  load  and 
span. 

Among  other  points  of  unusual  value  may 
be  mentioned  the  reports  of  recent  tests  of 
Douglas  fir  and  other  Western  timbers, 
with  a  structural  Douglas-fir  specification 
for  bridge  and  trestle  timbers;  the  dia- 
grams and  figures  for  cost  of  timber  and 
brick  mill  buildings;  data  on  creosoting  of 
Douglas  fir;  tables  of  safe  loads  on  sur- 
faced columns  and  on  surfaced  beams  gov- 
erned by  shearing  strength,  and  the  maxi- 
mum spans  and  deflections  for  mill  and 
laminated  floors. 

The  tables  and  diagrams  are  exceptional- 
ly well  devised,  with  excellent  typographi- 
cal work  throughout.  The  book  should 
prove  of  value  to  all  engineers  who  are 
concerned  with  timber  design  of  any  kind. 


The  Practical  Design  of  Steel- 
Framed  Sheds 

Autiior,  Albert  S.  Spencer.  Cloth,  6  x  10  in. ; 
163  pages;  illustrated.  New  York,  D.  Van  Nostrand 
Company.     $3.50  net. 

Reviewed  by  F.  H.  Constant 

Professor  of  Civil  Engineering,  Princeton  University, 
Princeton,  N.  J. 

This  book  is  intended  as  a  practical  guide 
to  the  design  of  steel  mill  buildings  with 
column  supports.  It  does  not  enter  at  any 
length  upon  the  theory  of  truss  and  column 
stresses,  or  the  design  of  individual  mem- 
bers, a  knowledge  of  which  is  presumed  of 
the  reader;  but  it  consists  mainly  of  tables 
giving  total  stresses  and  required  sections 
for  all  parts  of  the  several  kinds  of  build- 
ings treated  and  for  the  ordinary  range  of 
spans.  It  is  expected  that  by  the  use  of 
these  tables  the  designer  will  be  able,  with 
little  labor,  to  pick  out  all  the  sections 
needed  for  a  given  structure. 

The  various  types  of  sheds  (transverse 
bents)  are  classified  according  to  the  degree 
of  fixity  of  the  ends  of  the  columns. 
Types  1  and  2  have  no  kneebraces;  in  the 
former  both  ends  of  the  columns  are  as- 
sumed as  pin  points;  in  the  latter  the  base 
is  considered  fixed  to  an  adequate  concrete 
pedestal.  Types  3  and  4  have  kneebraces, 
the  former  being  assumed  pin-jointed  at 
cap  and  base,  the  latter  only  at  the  top,  the 
base  being  considered  fixed.  Type  1,  being 
unstable  and  unsuitable,  receives  no  further 
consideration. 

The  first  chapter  pertains  to  the  resist- 
ance to  wind  forces.  The  system  of 
nomenclature  and  the  stress  formulas  ^re 
given,  and  the  latter  are  applied  in  the  cal- 
culations of  numerical  examples  carried  out 
to  the  actual  sections  of  the  various  parts 
of  the  structure  and  foundations.  -  '  * 

In  explanation  of  the  plan  of  the  book 
the  author  states  that  "by  adopting  a  co,n- 
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stant  outline  for  the  principal  members  of 
the  roof  frames,  by  using  a  constant  rela- 
tive proportion  for  the  main  dimensions, 
and  also  a  similar  combination  of  data, 
stress  coefficients  may  be  obtained,  which, 
when  multiplied  by  certain  necessary  vary- 
ing factors,  will  give  the  total  stresses  in 
the  various  members.  Further,  by  the  com- 
piling of  a  standard  table  of  sections  for 
sheds  of  varying  dimensions,  the  manufac- 
ture will  be  accelerated  and  cheapened." 
This  plan  for  the  "standardizing  of  shed 
members"  is  carried  out  by  the  insertion  of 
some  hundred  pages  of  tables  of  stresses 
and  standard  sections,  with  sufficient  ex- 
planatory text  to  make  the  meaning  and  use 
of  the  tables  clear. 

Doubtless  the  book  will  be  of  consider- 
able service  to  English  designers.  Differ- 
ences in  American  and  English  practice, 
and  the  existence  of  so  many  excellent 
American  books  on  mill-building  construc- 
tion, will  greatly  lessen  its  value  in  this 
country.  A  published  set  of  similar  tables 
(such  as  exist  in  the  offices  of  many  bridge 
companies)  accurately  representing  Amer- 
ican practice  would  probably  be  welcomed 
by  American  constructors. 

The  last  two  chapters  are  descriptive  of 
coverings,  gutters,  pipes,  ventilators,  etc. 
There  are  twelve  folding  plates,  devoted 
mainly  to  stress  diagrams  and  tables  of 
stresses  and  sections  for  different  types  and 
spans  of  transverse  roof  frames  and  details 
of  construction. 


of  coefficients  are  required  to  provide  for 
the  differing  influence  of  the  condition  of 
the  contact  surfaces,  and  including  allow- 
ances for  deterioration  in  each  type  of 
channel.  This  table  is  followed  by  sixteen 
others,  each  comparing  the  formulas  with 
experimental  data,  including  various  kinds 
of  pipe,  conduit  and  channel.  The  wealth 
of  experimental  data  given  in  these  tables 
is  enormous,  not  less  than  3162  separate 
experiments  being  quoted  and  the  experi- 
mental data  classified. 

The  second  part  of  the  book  deals  with 
the  measurement  of  water  by  triangular 
notches,  weirs  and  circular  orifices.  The 
author  proves  that  by  using  his  formula 
with  the  proper  constants  and  exponents 
the  commonly  used  varying  coefficient  will 
be  abolished  for  conditions  where  the 
velocities  are  greater  than  the  critical.  As 
the  critical  velocities  are  very  small  and 
rarely  met  with  in  practice,  engineers  will 
not  be  inconvenienced  because  of  this  dis- 
crepancy of  the  formulas. 

The  author  should  be  complimented  for 
the  thorough  manner  in  which  he  has  dealt 
with  the  subject,  and  it  is  believed  that 
the  new  formulas  developed  will  be  appre- 
ciated and  used  extensively  by  the  engi- 
neering profession. 


Hydraulic  Flow  Reviewed 

Author,  Alfred  A.  Barnes.  Cloth,  6^4  x  9  Vi  in.: 
1.t8  pages;  11  folding  plates.  New  York,  Spon  & 
Chamberlain.     $4.50. 

Reviewed  by  A.  G.  Hillberg 

Hydraulic   Engineer,   New   York   City 

In  this  volume  the  author  presents  his 
investigations  regarding  the  laws  for  the 
accurate  measurement  of  water  in  either 
large  or  small  quantities.  New  formulas 
have  been  developed  and  when  compared 
with  discharges  ranging  from  0.0034  sec.- 
ft.,  as  measured  by  orifices,  up  to  320  sec- 
ft.,  as  determined  by  weirs,  they  have 
proved  correct  within  a  remarkably  low 
percentage  of  error. 

The  formulas  are  all  of  the  same  type; 
that  is,  V  =  Km'^H^,  which,  for  pipes  and 
channels,  by  means  of  the  introduction  of 
the  length  in  the  direction  of  flow,  becomes 
V  •=  Km'^ifi,  where  v  is  the  velocity;  m  the 
hydraulic  radius  (called  by  the  author  "hy- 
draulic mean  depth,"  which  might  possibly 
be  confused  with  mean  depth  or  area 
divided  by  width);  H,  the  head;  i,  for 
pipes,  the  head  lost  divided  by  the  length  of 
pipe,  and  for  channels,  the  sine  of  the  angle 
of  inclination,  and  K,  a  and  3,  constants  to 
be  determined  by  experiments. 

After  a  brief  introduction  and  discussion 
of  the  formulas  developed  by  Chezy,  Prony, 
Darcy,  Ganguillet  and  Kutter,  Bazin,  and 
Barre  de  St.  Venant,  the  author  explains 
the  advantages  gained  by  using  logarithmic 
plotting  of  experimental  data,  and  uses 
these  advantages  as  proof  of  the  superi- 
ority of  the  exponential  form  of  hydraulic 
formulas.  Having  written  the  general 
formula,  the  author,  by  introducing  values 
and  conditions  making  v  =  k,  states  that 
"in  a  general  way  it  can  be  stated  that  \/K 
in  each  case  represents  a  measure  of  the 
relative  Surface  friction  per  square  foot." 

A  list  of  formulas  for  the  flow  of  water 
in  pipes,  channels,  canals  and  rivers  is 
given.    Not  less  than  sixteen  different  sets 


Cambria  Steel  Handbook 

Author,  George  E.  Thackray,  special  engineer, 
Cambria  Steel  Company.  Eleventh  edition.  Flexible 
leather,  4%  x  6%  In.  ;  513  pages;  iUustrated.  Phila- 
delphia, Cambria  Steel  Company.     $1.25. 

This  edition — the  eleventh — of  the  well- 
known  Cambria  handbook  brings  up  to  date 
the  practice  of  this  company  and  includes 
some  additions  to,  and  also  a  few  opinions 


of,  matter  appearing  in  the  tenth  edition. 
Among  the  new  sections  of  structural  steel 
are  heavier  rolled  24-in.  I-beams  weighing 
105,  110  and  115  lb.  per  foot.  Tables  are 
supplied  for  the  properties  of  ail  the  new 
sections.  A  useful  amplification  of  the  table 
giving  properties  of  steel  rails  is  made  to 
include  other  recently  adopted  standard 
sections  and  the  revised  values  for  section 
moduli. 

More  than  fifty  sections  of  built-up  plate 
girders  have  been  added  to  the  valuable 
table  giving  safe  loads  and  weight  per  foot 
for  such  girders.  The  table  of  standard 
pipe  has  been  increased  in  size  by  the  inclu- 
sion of  properties,  and  the  tables  of  ex- 
tracts from  building  laws  now  embrace 
thirty-one  cities.  The  new  revised  Manu- 
facturers' Standard  Specifications  for  struc- 
tural and  boiler  steel  (dated  April  21,  1914) 
are  reproduced,  and  replace  the  older  speci- 
fications. 

It  is  interesting  to  note  the  great  in- 
crease in  maximum  length  and  thickness  of 
sheared  plates  scheduled  in  the  latest  edi- 
tion compared  with  the  limits  given  in  the 
sixth,  or  1904,  edition.  The  maximum 
thickness  is  increased  from  V/2  in.  to  2  in., 
and  although  the  maximum  width  is  in- 
creased only  1  in.,  from  125  in.  to  126  in., 
the  width  of  plates  of  given  thickness  has 
been  largely  increased.  For  example,  %-in. 
plates  are  now  listed  125  in.  wide  instead 
of  113  in.  The  limiting  length  for  all  the 
thinner  plates  is  extended  in  many  cases  to 
nearly  double  the  old  limits. 

Those  engineers  who  are  familiar  with 
this  useful  handbook  will  find  its  latest 
form  as  satisfactory  as  ever,  with  its  value 
much  enhanced  by  the  new  material. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Abandoned  Bridge  Difficult  to 
Destroy 

Sir:  It  was  with  much  interest  that  the 
writer  read  the  article  and  studied  the 
illustrations  therein,  pertaining  to  the  de- 
struction of  a  reinforced-concrete  beam- 
and-slab  bridge  at  Memphis,  Tenn.,  to  make 
room  for  a  new  levee  ("Abandoned  Bridge 
Difficult  to  Destroy,"  page  132,  July  29, 
1916). 

The  way  the  structure  resisted  efforts  to 
destroy  it  is  truly  remarkable,  in  view  of 
the  fact  that  the  reinforcement  of  columns 
and  beams  was  not  what  could  be  called 
good  practice.  Had  the  column  bars  been 
stayed  with  hoops  or  spirals  and  some  stir- 
rups provided  in  the  beams,  and  longi- 
tudinal distributing  bars  in  slab  as  current 
practice  dictates,  it  is  safe  to  say  that  the 
work  of  demolition  would  have  been  much 
more  difficult. 

Photographs  10  and  11  are  of  special 
interest,  since  they  show  clearly  the  result 
of  reinforcing  and  pouring  the  slab  and 
beams  as  separate  units.  In  this  particular 
structure  no  doubt  the  beams  were  de- 
signed as  rectangular  sections  below  and 
independent  of  the  slab  (the  location  of  the 
tor  reinforcement  in  illustration  10  indi- 
cates this)  ;  but  in  more  than  one  case  of 
which  the  writer  has  data  contractors  have 
or  have  endeavored  to  pour  the  beams  to  the 
under  side  of  the  slab  one  day  and  the  slab 


the  next  (just  as  was  probably  done  in  this 
particular  case),  even  though  the  beams 
were  designed  as  T-beams,  which  necessi- 
tated a  monolithic  construction  of  beam  and 
slab  in  order  to  obtain  the  action  assumed 
in  design.  This  would  seem  to  indicate 
that  it  is  highly  essential  to  state  very 
plainly  on  detail  construction  plans  that  in 
T-beam  construction  the  slab  shall  be 
poured  integral  with  the  beams.  This  at 
once  settles  the  question  of  method  of  de- 
sign and  gives  the  contractor  no  recourse, 
if  the  inspector  attends  to  his  business,  ex- 
cept to  carry  out  the  intentions  of  the  de- 
signer. 

Had  stirrups  been  used  in  the  beams  with 
tops  anchored  in  the  slab,  and  had  the  bent 
bars  in  the  beams  been  carried  up  into  the 
slab,  instead  of  being  placed  just  under  the 
slab,  and  the  slabs  and  beams  poured  at  one 
time,  no  such  marked  lines  of  cleavage  and 
separation  of  slab  and  beam  as  indicated  in 
photographs  10  and  11  would  have  taken 
place.  Other  failures  and  buildings  dam- 
aged by  fire  have  developed  these  same 
faults;  and  in  the  writer's  opinion,  no  bet- 
ter or  more  forceful  arguments  can  be  pre- 
sented to  the  lax  or  careless  designer  than 
these  fruits  of  the  folly  of  his  kind,  and 
more  good  can  be  accomplished  by  their 
prominent  display  than  by  volumes  of  text- 
books. Such  is  one  of  the  duties  of  the 
technical  press,  an  important  part  of  its 
valuable  educational  work. 
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The  lack   of   longitudinal    reinforcement 
in  slab,  as  shown   by  breaks  over  one  of 
the  columns,  reminds  one  of  the  failure  of 
the  Meriden  Street  bridge  at  Indianapolis 
during  the  floods  of  the  spring  of   1913, 
where  on  account  of  lack  of  sufficient  trans- 
verse reinforcement  a  series  of  arches  split 
in  half  longitudinally  after  the  piers  had 
been  undermined,  one  section  dropping  into 
the  river,  while  the  other  remained  in  place. 
Some    designers    fail    to    appreciate    that 
placing  bars  in  one  direction  onlv  in  con- 
crete work  does  not  adequately  reinforce  it 
against  temperature  and  other  unforeseen 
stresses,  and  thereby  prevents  it  from  with- 
standing sudden  and  unexpected  tests. 

It  would  be  interesting  to  know  whether 
the  columns  in  this  Memphis  bridge,  which 
failed  by  pushing  out  at  the  bottom,  were 
tied  to  the  footings  by  dowels  or  simply 
rested  upon  them  without  connection  other 
than  the  bond  between  concrete  of  the  foot- 
ings and  columns.     Since  by  proper  design 
a  concrete  structure  can  be  made  to  act  as 
a  monolithic  frame,  thereby  greatly  increas- 
ing its  strength,  especially  in  so  far  as  the 
resistance  of  unusual  loads  is  concerned, 
it  seems  like  a  rather  shortsighted  policy 
to  erect  concrete  like  so  many  blocks  of 
stone  masonry.    Why  not  make  use  of  every 
bit  of  the  latent  strength  of  concrete  at 
critical  times  by  considering  something  be- 
sides  mere  load-carrying  capacity   in   de- 
sign? 

Albert  M.  Wolf, 
Chicago.  Assoc.  M.  Am.  Soc.  C.  E. 
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mean  that  a  man  is  competent  or  suited  for 
the  work.  He  must  be  a  man  of  good  dis- 
cretion also,  so  that  both  contractor  and  en- 
gineer can  feel  that  the  work  must  be  car- 
ried out  with  equity  and  fairness  for  both 
sides. 

Having  been  on  "both  sides  of  the  fence  " 
I  feel  that  too  little  attention  has  been 
given  in  selecting  men  for  responsible  posi- 
tions of  this  kind. 

What  seems  to  be  needed  most  is  "horse 
sense"  specifications,  "horse  sense"  men  in 
charge  of  the  work  and  a  desire  to  "pull  to- 

^^^^^^:".  ,  .  ^-  M-  Stamper, 

Philadelphia  civil  Engineer. 


Justice  to  the  Contractor 

Sir:  Commenting  on  H.  G.  Shirley's  let- 
ter entitled  "Justice  to  the  Contractor"  in 
the  Aug.  5  issue  of  your  paper,  page  180,  I 
heartily  agree  with  Mr.  Shirley  that  specifi- 
cations should  be  clear  and  definite  and  that 
the  engineer  or  his  authorized  representa- 
tive in  charge  of  work  should  be  a  man  of 
good  judgment  and  experieuQe,  or,  as 
quoted,  have  "horse  sense."  Then  there 
would  be  no  need  for  a  board  of  arbitrators 
to  settle  matters  in  dispute. 

I   think  the  reason  why  so  many  con- 
tractors raise  questions  and  have  disputes 
as  to  their  rights  is  because  in  a  good  many 
cases  a  young  and  inexperienced  engineer 
or  inspector  is  put  in  actual  charge  of  work. 
It  may  be  unimportant  work,  and  when  a 
question  is  to  be  and  should  be  decided  then 
and  there,  on  the  job,  the  inexperienced  en- 
gineer feels  that  he  cannot  assume  the  re- 
sponsibility of  varying  in  the  slightest  de- 
gree   from    the    ironbound    specifications, 
while  really  he  need  not  vary,  but  only  use 
a  little  common  sense.    On  the  other  hand, 
we  cannot  always  wholly  blame  the  inex- 
perienced man  in  charge,  when  he  has  been 
given  instructions  by  his  superiors  to  make 
the  contractors  live  up  to  the  letter  of  the 
specifications   regardless   of  circumstances 
and  constructions. 

Specifications  are  not  written  for  decep- 
tion and  dispute,  nor  to  stand  as  infallible, 
but  to  define  in  clear  and  definite  terms  the 
scope  and  class  of  work  to  be  performed, 
and  should  be  carried  out  jointly  by  the 
contractor  and  engineer,  working  together 
in  harmony,  instead  of  each  trying  to  "do" 
the  other. 

Why  cannot  competent  and  experienced 
men  be  selected  to  have  charge  of  work  and 
not  schoolboys  to  interpret  specifications 
and  direct  the  work  for  experienced  con- 
tractors? The  mere  ability  to  give  lines 
and  grades  correctly  does  not  necessarily 


Plumbers  or  Sanitary  Engineers? 

Sir:  I  have  just  read  with  interest  the 
editorial  in  your  issue  of  Aug.  5,  page  157 
regarding  the  action  of  the  plumbers  of 
Indiana  banding  themselves  into  an  organi- 
zation called  "Sanitary  Engineers."  I  most 
heartily  concur  with  your  statements  re- 
garding the  grave  necessity  for  representa- 
tive engineering  societies  taking  up  the 
cudgels  in  favor  of  the  correct  application 
ot  the  term  engineering  and  of  the  title  en- 
gineer. It  most  assuredly  seems  that  our 
engineering  societies  are  far  from  awake 
in  so  far  as  any  concerted  effort  to  check 
this  widespread  misuse  of  the  term  engineer 
IS  concerned;  but  on  the  other  hand,  do  you 
not  think— in  all  fairness— that  the  plumb- 
ers of  Indiana  are  not  entirely  to  blame  for 
their  presumptive  action  ? 

To  substantiate  my  belief  in  their  inno- 
cence I  would  refer  you  to  page  48  of  the 
Engineering  Record  of  Aug.  5,  where  there 
appears  under  the  heading  "Positions  Va- 
cant" the  following  advertisement:  "Hoist- 
ing engineer  wanted.  We  would  like  to 
have  Charlie  Nichols  and  Dick  Riley  or  any 
other  first-class  three-drum  hoisting  engi- 
neer who  worked  at  Nicholson  in  1913  on 
the  cutoff  communicate  with  us,  as  we  have 
a  position  open  for  a  hoisting  engineer- 
steady  work."  ' 

After  reading  the  foregoing  it  is  not  dif- 
ficult to  understand  what  the  advertisement 
IS  calling  for;  but  do  you  not  think  that 
this  IS  one  of  the  most  unique  branches  or 
departments  of  engineering  yet  advertised 
before  the  eyes  of  an  observant  public?  To 
me  it  seems  that  the  plumbers  of  Indiana 
have  quite  as  much  right  to  the  title  engi- 
neer as  a  man  operating  a  crane  or  a  hoist. 
From  the  standpoint  of  general  education 
and  culture,  I  believe  the  plumbers  would, 
individually,  quite  outdistance  the  type  of 
man  called  for  in  your  advertisement. 

Now,  do  you  not  consider  it  necessary  for 
engineering  periodicals  to  offer  some  assist- 
ance to  the  very  urgent  efforts  to  improve 
the  proper  use  of  the  term  engineer  by 
placing  in  print  only  reading  matter  that 
will  aid  toward  a  realization  of  this  im- 
provement? It  seems  logical  to  me  that  un- 
less engineers,  and  particularly  our  repre- 
sentative engineering  periodicals  like  the 
Engineering  Record,  set  an  example  to  the 
world,  we  can  hardly  blame  plumbers,  loco- 
motive drivers,  janitors  of  apartment 
houses  and  other  individuals  equally  as  re- 
mote in  their  labors  from  true  engineering 
when  they  usurp  the  title  engineer. 

N.  T.  BiNKS, 
Civil  Engineer. 
Shawinigan  Falls,  Quebec. 

[At  first  blush  it  might  seem  that  the 
Engineering  Record  stands  convicted.  Be 
it  remembered,  however,  that  this  journal 


IS  for  civil  engineers  and  contractors,  in  the 
field  to  supply  the  wants  of  both  classes 
Ancient  custom  has  fixed  upon  the  man 
who  runs  a  hoisting  engine  the  title  of 
hoisting  engineer.  Civil  engineers  may  re- 
sent this; -it  is  suspected  that  some  hoisting 
engineers,  gazing  upon  young  manipulators 
ot  tape  and  plumb-bob,  also  resent  it.  Yet 
few  readers  of  the  Engineering  Record  will 
confuse  the  hoisting  engineer,  as  such,  with 
the  civil  engineer.  And  in  the  present  state 
of  the  art  when  a  contractor  is  enough  in 
need  of  a  hoisting-engine  operator  to  ad- 
vertise for  one  there  seems  to  be  no  better 
way  than  to  let  him  designate  that  person- 
age just  what  everybody  else  does— a  hoist- 
ing engineer. — Editor.] 


Test  Concrete  Cured  Under 
Freezing  Conditions 

Sir:     I  have  noticed  the  article  in  the 
July  15  issue  of  the  Engineering  Record 
page  78,   on   "Test  Concrete  Cured  Under 
Freezing    Conditions."      This    article    con- 
tains some  interesting  and  valuable  infor- 
mation which  should  be  noted  by  builders, 
engineers,  and  others  interested  in  concrete 
and  reinforced-concrete  construction  work. 
A  similar  series  of  tests  was  carried  on 
by  the  writer  during  the  last  three  years 
at  the  University  of  Illinois,  and  part  of  the 
results  are  embodied  in  Bulletin  81  of  the 
Engineering  Experiment  Station.      During 
the  past  year  the  writer  has  conducted  a 
series  of  tests  to  determine  the  effect  of 
alternate   freezing   and   thawing   upon   the 
strength  of  concrete.     It  is  not  possible  to 
make  known  the  results  at  this  time,  but  in 
a  general  way  the  data  demonstrated  the 
necessity  of  allowing  concrete  to  set  under 
a  normal  temperature  before  subjecting  it 
to  freezing  conditions.    The  duration  of  the 
initial  set  under  normal  temperature  con- 
ditions to  prevent  later  disintegration  un- 
der freezing  and   thawing  conditions   was 
found  to  depend  upon  the  setting  quality 
of  the  cement  and  the  proportions  of  the 
concrete  mixture. 

The  results  of  tests  and  experience  still 
confirm  the  writer's  original  opinion  that 
in  concrete  construction  under  freezing- 
temperature  conditions  the  concrete  must 
be  maintained  at  a  temperature  of  not  less 
than  40  deg.  Fahr.  for  not  less  than  48 
hours  after  placing. 
West  Baldwin,  Me.      A.  B.  McDaniel. 


Coal  Mined  in  1915 


The  production   of  bituminous  coal  and 
anthracite    in    the    United    States    in    1915 
amounted  to  531,619,487  short  tons,  valued 
at  $686,691,186,  an  increase,  compared  with 
1914,  of  18,094,010  tons,  or  3.5  per  cent,  in 
quantity,  and  of  $5,200,543,  or  0.8  per  cent, 
in  value,  according  to  C.  E.  Lesher,  of  the 
United  States  Geological  Survey..     Of  this 
total  output,  442,624,426  short  tons,  valued 
at  $502,037,688,  was  bituminous  coal   and 
lignite,  and  88,995,061  tons,  valued  at  $184,- 
653,498,  was  Pennsylvania  anthracite.  Penn- 
sylvania, with  an  output  of  157,955,137  tons 
of   bituminous   coal    and    88,995,061    short 
tons  of  anthracite,   ranks  first  among  the 
coal-producing  states.    West  Virginia,  with 
a   production    of   77,184,069   tons;    Illinois, 
with  58,829,576  tons;  Ohio,  with  22,434,691 
tons;  and  Kentucky,  with  21,361,674  tons, 
follow  in  order  of  production.    Thirty  states 
and  the  Territory  of  Alaska  contributed  to 
the  total. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  TabU  of  Contents 


[Contributions '  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  mu^t  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — ^Editor.] 


Automatic  Hoist  Stop  Saves 
Extra  Man  on  Crew 

IN  handling  the  muck  from  the  Twin 
Peaks  tunnel  in  San  Francisco  it  has  been 
found  economical  to  control  the  operation  of 
the  hoisting  motor  by  an  automatic  stop  so 
that  there  is  no  necessity  for  having  a  man 
on  the  payroll  whose  primary  duty  is  to  op- 
erate the  hoist.  The  illustration  shows  the 
general  arrangement  of  the  hoist  which 
brings  cars  from  the  floor  of  the  tunnel  to 
surface  tracks  or  to  bunkers  which  load  by 
gravity  into  piotor  trucks. 

The  mule  driver  who  delivers  the  loaded 
dump  car  onto  the  elevator  at  the  level  of 
the   tunnel   floor   throws    a    switch   which 


CONTROL   OF   THIS    HOIST    IS   AUTOMATIC 

starts  the  25-hp.  motor  operating  the  hoist- 
ing winch.  By  means  of  a  three-way  push- 
button control  he  sets  the  mechanism  so 
that  the  elevator  .stops  automatically  at  the 
desired  level.  When  the  empty  car  is  ready 
to  be  returned  to  the  tunnel  the  attend- 
ant who  handles  the  cars  at  the  top  simply 
trips  the  mechanism  set  for  tunnel  level. 
This  is  controlled  to  a  nicety  by  a  projec- 
tion clamped  to  the  cable,  which  trips  a 
switch  at  proper  height.  It  has  been  pos- 
sible to  regulate  this,  it  is  stated,  so  that 
the  rails  of  the  elevator  meet  the  stationary 
track  accurately  enough  to  allow  the  car  to 
be  trundled  off  without  delay. 

The  total  lift  is  about  50  ft.,  at  which 
elevation  the  muck  is  dumped  into  bunk- 


ers. Timber  and  other  supplies  going  into 
and  out  of  the  tunnel  are  handled  by  means 
of  the  tracks  at  surface  level.  The  capacity 
of  the  dump  cars  used  is  2  yd.  loose,  or  II/4 
yd.  in  place.  The  average  quantity  handled 
by  the  hoist  is  90  cu.  yd.  per  8-hour  shift, 
or  327  cu.  yd.  loose  per  day. 

The  contract  on  the  work  is  held  by  R. 
C.  Storrie  &  Company.  M.  M.  O'Shaugh- 
nessy  is  city  engineer. 


Derrick  Boats  Used  Inside  Coffer 
Without  Extra  Digging 

THE  SCOUR  of  the  Ohio  River,  confined 
in  a  half-width  channel  between  the 
completed  lock  and  the  coffer  inclosing  the 
bear  trap  weirs  during  the  construction  of 
government  dam  No.  12  at  Warwood, 
W.  Va.,  eroded  the  river  bed  to  a  depth  of 
26  ft.  While  this  increased  the  expense 
of  cofferdam  building,  it  afforded  an  ex- 
cellent opportunity  to  use  the  derrick  boats 
inside  the  coffer  for  completing  the  closing 
section  of  the  navigable  pass  next  the  bear 
traps.     The  foundation  for  this  section  of 


however,  built  100  ft.  below  the  pass,  leav- 
ing a  space  below  the  channel  for  the  boats 
into  which  every  yard  of  excavation  was  put 
without  rehandling.  Because  of  the  econ- 
omy in  spouting  concrete  direct  to  the 
forms,  however,  the  upper  arm  was  built 
as  close  in  as  possible,  leaving  no  room 
above  the  foundation  for  a  boat. 

The  sheet  piles  were  driven  by  a  land 
driver,  and  the  round  piles  by  a  carriage 
driver  rolling  forward  on  the  sheeting  and 
the  crib  and  sidewise  on  the  base  of  the 
carriage.  The  cribs  were  built  and  sunk 
and  forms,  sills,  reinforcing  and  castings 
set  by  the  derrick  boats.  The  reinforcing 
was  delivered  by  barge  in  bundles  and  car- 
ried on  the  decks  of  the  derrick  boats. 
These  boats  maneuver  with  considerable 
speed  by  casting  out  the  loaded  bucket  and 
pulling  forward,  backing  or  turning  by 
keeping  a  strain  on  the  bucket  lines  and 
manipulating  the  boom.  The  two  of  them 
inclosed  in  the  coffer  covered  every  part  of 
the  350-ft.  section,  and  were  busy  at  pro- 
ductive work  practically  24  hours  a  day. 

The  only  part  of  the  work  they  could  not 
reach  was  a  10-ft.  wide  strip  of  4-ft.  riprap 


TAKE  ADVANTAGE  OF  DIGGING  DONE  BY  RIVER  TO  USE  DERRICK    BOATS   INSIDE   COFFER 


the  movable  dam  is  on  piles.  Above  it  is 
driven  to  rock  a  cutoff  wall  of  wood  sheet- 
ing, and  below  it  a  long  20-ft.  wide  crib  of 
10  X  12-in.  timber  is  sunk  almost  to  rock 
and  filled  with  riprap.  A  mixer  boat 
equipped  with  a  78-ft.  tower  (described  on 
page  89  of  the  Engineering  Record  for  Jan. 
16,  1915)  was  able  to  spout  the  concrete 
from  outside  the  upper  arm,  so  that  the 
greater  part  of  the  derrick  work  to  be  done 
consisted  of  building,  sinking  and  filling 
the  crib,  and  handling  reinforcing,  oak  sills 
and  castings  for  the  foundation. 

Because  of  the  deep  scour,  no  dredging 
was  needed  to  float  the  derrick  boats  below 
the  line  of  the  crib  with  the  foundation  un- 
watered.    The  lower  arm  of  the  coffer  was, 


laid  along  the  upstream  edge  of  the  founda- 
tion. On  the  Monday  morning  after  the 
concrete  was  finished  the  riggers  began  to 
set  up  a  small  traveler  derrick  on  the  east 
end  of  the  350-ft.  section  of  foundation. 
The  following  Saturday  night  they  had  fin- 
ished taking  this  traveler  down  at  the  west 
end  next  the  first  bear-trap  pier.  Meantime 
it  had  set  the  600  cu.  yd.  of  rip-rap. 

The  entire  section  of  pass  foundation, 
resting  on  560  round  piles  and  requiring 
2250  yd.  of  concrete,  5300  yd.  of  riprap  and 
250,000  ft.  b.m.  of  crib  timbers,  was  com- 
pleted in  40  days  after  pumping  out  the 
coffer.  The  work,  done  by  the  Foundation 
Company,  was  at  the  time  in  charge  of  F. 
W.  Adgate,  western  manager. 
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Centrifugal  Pumps  in  Tandem 
Raise  Water  68  Feet 

Two  12-in.  centrifugal  pumps,  the  suc- 
tion of  the  upper  one  connected  to  the 
discharge  of  the  lower  one,  are  being  used 
to  unwater  an  86  x  110-ft.  steel  cofferdam 
65  ft.  deep  for  the  condenser  pit  of  the  new 


NETW  WAY  TO  "HOOK  UP"  CENTRIFUGALS 

American  Gas  &  Electric  Company's  station 
on  the  Ohio  River  near  Wellsburg,  W.  Va. 
The  two  Morris  pumps  used  in  this  way 
are  intended  for  low  heads,  and  either 
alone  would  raise  water  economically  only 
40  ft.  Water  hammer  was  overcome  by 
taking  off  the  foot  valve,  and  surge  trouble 
was  corrected  by  slowing  down  both  pumps. 
The  station  is  being  built  by  the  Foun- 
dation Company  under  its  Wheeling  dis- 
trict office,  of  which  George  R.  Johnson  is 
in  charge.  The  pumps  described  were  set 
up  by  W.  Tuttle,  master  mechanic. 


Double  Motor-Driven  Brushes 
Clean  Reinforcing  Cheaply 

By  HAROLD  E.  KETCHUM 

Superintendent,     Hunkin-Conkey    Construction 

Company,  Cleveland,  Ohio 

THE  BRUSH  CLEANER  shown  in  the 
photograph  is  removing  rust  from  the 
reinforcing  bars  used  in  the  Detroit-Su- 
perior high  level  bridge  in  Cleveland  at  a 
labor  cost  of  50  cents  a  ton.  It  was  built 
at  the  job.  The  two  brushes  are  belt-driven 
from  a  countershaft  by  a  3-hp.  electric 
motor,  and  the  steel  is  fed  either  between 


A  bill  comes  in  for  piston  rings  for  a  cer- 
tain engine,  charged  at  $1.25  each.  The 
bookkeeper  or  his  assistant  finds  the  card 
"rings"  and  finds  that  the  last  time  piston 
rings  of  this  type  were  bought  they  cost 
only  $1.10.  No  notice  of  an  advance  in 
price  having  been  received  from  the  manu- 
facturers, a  letter  of  inquiry  is  sent  which 
brings  either  a  corrected  invoice  or  an  ex- 
planation of  the  increase. 

A  busy  contractor  may  complain  that  his 
bookkeeper  has  no  time  to  keep  an  elaborate 
check  on  prices,  but  the  cheapest  kind  of 
ofl!ice  help  can  run  a  card  price  list  and 
compare  every  item  with  it.    A  busy  office 


REINFORCING  BARS  AKE  FED  ACROSS  THE  TOPS  OF    THE  BRUSHES  OVER  THE  WOOD   RACKS 


them  or  across  the  tops  of  both  brushes. 
Two  or  three  laborers  are  employed,  the 
bars  being  cleaned  just  before  they  are  bent 
and  used.  The  bridge  is  being  built  by  the 
Hunkin-Conkey  Construction  Company. 


Card  Index  Handy  for  Checking 
Prices  on  Small  Items 

By  BENJAMIN   L.  LATHROP 

Of  Lathrop,  Shea  &   Henwood   Company, 

Scranton,  Pa. 

A  PRICE  LIST  which  combines  the  ad- 
vantages of  ready  accessibility,  easy 
elimination  of  dead  matter  and  quick  dis- 
covery of  any  change  in  price  can  be  kept 
on  3  X  5-in.  cards  made  out  and  indexed 
in  the  form  illustrated.  All  items  should  be 
indexed  after  the  initial  letter  of  the  de- 
scriptive noun.  For  example,  rocker  arms 
appear  after  the  index  card  A. 


ARMS 

Rocker  arm  and  pin  No.  , 

Bucyrus  Co.,  Jan.  14,  1914,  $3.50 

Rocker  arm  for  Loco.   No.   2248. 

Vulcan  Iron  Works,  Dec.  31,  1914,     10.50 


BOLTS 

Stay-bolts,  %"x6".  Utica  Boiler  Works, 

11/30/10—  each  .30 

Machine-bolts  %"x8",  Hendrick  Co. 

7/28/11 —  each  .03 


will  save  the  salary  of  a  young  man  or  girl 
to  do  nothing  else,  and  in  offices  where  tne 
force  is  not  overloaded  with  work  there  is 
always  some  one  whose  spare  time  can  be 
profitably  spent  checking  prices. 

Unwarranted  fluctuations  occur  most 
often  in  the  prices  of  little  things  like  bolts, 
repair  parts,  and  tool  handles,  though  occa- 
sionally an  error  will  be  found  in  billing 
carload  lots  of  material  like  cement  or  coal. 
The  little  things,  however,  mount  up,  and 
the  saving  to  be  effected  by  watching  them 
will  surprise  anyone  who  has  not  kept  a 
careful  check  on  prices. 

The  moral  effect  on  a  dealer  who  receives 
two  or  three  complaints  of  overcharge  is 
also  considerable.  He  will  be  careful  to  see 
that  the  offense  is  not  repeated,  and  that, 
when  possible,  advance  notice  of  price 
changes  is  sent  to  the  customer  so  that  he 
may  cover  his  immediate  needs  under  a  con- 
tract. 

Government  Dredger  Makes  Trip  from 
Baltimore  to  San  Francisco 

The  United  States  hydraulic  suction 
dredger  San  Pablo,  after  a  34-day  trip 
from  Baltimore  via  the  Panama  Canal,  ar- 
rived at  San  Francisco  recently.  The 
dredger,  which  is  to  be  used  to  deepen  the 
channel  from  San  Pablo  Bay  to  the  Mare 
Island  Navy  Yard,  was  built  at  Skinner's 
shipyards,  Baltimore,  at  an  approximate 
cost  of  $300,000.  It  is  155  ft.  long  and  has 
a  beam  of  65  ft.  and  a  gross  tonnage  of  834. 
According  to  tests  made  on  completion,  this 
dredger  has  a  capacity  of  500  cu.  yd.  in  28 
minutes. 
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To  Place  Central  Span  of 
Quebec  Bridge 

5000-Ton  Truss  to  Be  Raised  to  Place  from  Six 

Pontoons   by    Means   of   Suspender   Bars 

During  Second  Week  of  September 

The  central  span  of  the  Quebec  Bridge  will 
be  placed,  according  to  present  expectations, 
during  the  second  week  in  September  by  float- 
ing the  span  at  high  tide  beneath  the  gap  be- 
tween the  ends  of  the  cantilever  arms  and 
attaching  to  its  corners  suspender  bars  by 
mear<s  of  which  the  span  will  be  jacked  up 
in  short  lifts.  Eight  1000-ton  jacks,  two  at 
each  corner,  will  be  used,  and  the  span  will 
be  guided  during  its  ascent  by  two  hanging 
trusses,  shown  already  erected  in  one  of  the 
photographs. 

All  the  main  members  of  the  structure  have 
been  completely  erected  and  work  is  now  being 
rushed  on  the  installation  of  mechanical  equip- 
ment required  jfor  placing  the  center  span. 
This  span  is  a  structure  640  ft.  long,  110  ft. 


toons  will  fall  away  from  the  superstructure, 
leaving  it  suspended.  The  jacks  will  then  be 
brought  into  play  and  the  span  slowly  lifted 
to  its  proper  elevation  and  coupled  up.  The 
whole  operation,  if  everything  works  smoothly, 
should  not  require  more  than  24  hours. 

The  actual  day  on  which  the  floating  will 
take  place  cannot  be  decided  upon  until  the 
time  arrives.  A  12  to  16-ft.  tidal  range,  pro- 
ducing currents  of  6  to  8  miles  at  the  bridge, 
materially  increases  the  difficulties  involved, 
and  a  quiet  day  with  practically  a  complete 
absence  of  wind  will  be  absolutely  necessary. 

Observations  of  the  weather  have  been  car- 
ried on  with  considerable  elaboration  during 
the  past  two  years,  and  records  have  been 
prepared  showing  the  probabilities  at  this 
season.  A  wireless  storm  detector  has  been 
installed  at  the  bridge  site  and  records  of  this 
have  been  taken  for  the  past  year.  This 
indicator  will  show  the  approach  of  an  elec- 
trical storm  about  six  hours  before  it  arrives. 
The  bridge  will  also  be  kept  in  close  touch 
with      the     meteorological     observatories      in 


CENTRAL  SPAN,  640  FT.   LONG  AND  WEIGHING   MORE   THAN    5000   TONS,  READY  TO  PLACE 


high  at  the  center  and  88  ft.  wide.  It  will 
weigh  in  the  condition  in  which  it  will  be 
lifted  to  place  more  than  5000  tons.  It  has 
been  erected  at  Sillery  Cove,  3  miles  below 
the  site  of  the  bridge,  and  will  be  floated  to 
place  on  six  large  pontoons  constructed  for 
the  purpose,  three  being  used  under  each  end. 
Long  steel  links  suspended  from  the  four 
corners  of  the  cantilever  arms  will  be  con- 
nected by  means  of  pins  to  the  floating  span 
at  the  extreme  flood  tide,  when  the  current 
will  be  least.     As  the  tide  recedes  the  pon- 


Toronto  and  Quebec,  so  that  all  data  will  be 
available  as  soon  as  they  are  obtained. 

High  tide  during  the  proposed  period  of 
floating  occurs  between  4  and  5  o'clock  in  the 
morning.  This  early  hour  is  chosen  in  order 
to  give  a  long  day  for  the  operation.  Excur- 
sion boats  and  all  traffic  in  the  river  will  be 
kept  at  a  distance  from  the  work  to  avoid 
all  chance  of  their  interfering  with  the  opera- 
tion. More  definite  information  regarding  the 
date  and  facilities  for  viewing  the  placing  of 
the  span  will  be  published  later. 


Undermined  by  Seepage  Flow, 
Lake  Toxaway  Dam  Fails 

Earth  Structure  in  North  Carolina,  430  Feet 
Long  and  60  Feet  High,  Washed  Out  Fol- 
lowing Severe  Rainfall 

By  W.  N.  WILLIS 
Civil  Engineer,  Spartanburg,  S.  C. 

Undermined  by  water  flowing  through  fis- 
sures in  the  rock  foundation  upon  which  it  was 
built,  the  earth  dam,  430  ft.  long  and  60  ft. 
in  maximum  height,  built  in  1902  at  a  cost  of 
$32,000  to  form  Lake  Toxaway,  the  well-known 
North  Carolina  summer  resort,  was  washed 
out  at  7  p.  m.  Aug.  13.  The  lake,  although 
created  primarily  as  a  tourist  resort  and  for 
fishing  and  boating,  served  also  as  a  storage 
reservoir  at  the  head  of  the  Toxaway  River. 

Unprecedented  Rainfall 

The  failure  followed  a  period  of  unprece- 
dented rainfall  in  July.  Official  records  at 
Highlands  and  Rock  House,  about  10  miles  to 
the  west  and  near  the  headwaters,  were  17  and 
19  in.  in  48  hr.  on  July  8  and  9.  This  was  the 
same  storm  which  did  so  much  damag^e  along 
the  Gulf  Coast  and  in  the  Mississippi  Valley. 
It.  raised  the  level  of  the  lake  about  4  ft.  On 
July  16,  with  water  about  18  in.  above  normal, 
another  storm  from  the  east,  which  did  so 
much  damage  in  western  North  Carolina, 
raised  the  lake  to  3%  ft.  above  normal,  thus 
holding  the  waters  of  the  lake  considerably 
above  their  ordinary  level  for  about  two  weeks. 

The  earth  dam,  measuring  16  ft.  across  the 
top  and  built  with  1:1  slopes,  was  protected 
in  1912  with  stone  riprap,  and  a  breakwater 
was  added  at  a  cost  of  $12,000.  A  400-kw. 
power  house,  16  x  38  ft.,  of  brick  construc- 
tion, also  was  built.  It  was  supplied  by  a 
steel  pipe  line,  20  in.  at  the  intake,  reduced 
to  12  in.  at  the  power  house.  The  spillway 
and  intake  were  located  around  a  knoll  from 
the  main  dam  in  another  gap  of  the  hill.  The 
normal  flow  of  the  river  is  900  ft.  per  minute. 

There  have  always  been  fears  as  to  the 
safety  of  this  dam  by  the  people  living  in  the 
upper  part  of  South  Carolina,  and  soon  after 
the  Pacolet  flood  of  1903  a  committee  from 
South  Carolina  visited  .this  dam,  but  nothing 
more  was  done  about  it.  The  water  elevation 
of  the  lake  was  2998  ft.,  and  covered  540  acres 
with  a  probable  average  depth  of  20  ft. 

The  dam  had  a  concrete  spillway  20  ft.  wide, 
which  was  undamaged,  with  a  3  x  3-ft.  gap 
in  the  center.  It  was  built  under  the  super- 
vision of  T.  S.  Boswell,  engineer  of  the  Toxa- 
way &  Brevard  Railway  and  of  the  Toxaway 
Company,  with  J.  F.  Hayes,  of  Brevard,  N.  C, 
as  superintendent. 


MAIN   TRUSSEC  OF  QUEBEC  BRIDGE  STAND  READY  TO  LIFT  SUSPENDED  SPAN  TO  FINAL   POSITION  FROM  SIX  PONTOONS  THAT  WILL  FIX)AT  IT  TO  SITE 


Earth  Dam  at  Lake  Toxaway,  N,  C,  Washed  Out 


FOUNDATION  ROCK  EXPOSED  BY  WASHOUT 


PORTION  OF  EARTH  EMBANKMENT  REMAINING 


LOOKING   DOWNSTREAM    AT    DAM    SITE 


LAKE  EMPTIED  IN  ABOUT  THREE  HOURS 


BOATS   STRANDED   AS   WATER  RECEDED 


WHEajE   FLOOD   SWEPT   AWAY   POWER    HOUSE 


About  Aug.  5  a  small  stream  or  spring  of 
seepage  at  the  foot  of  the  dam,  which  had  been 
running  ever  since  the  dam  was  built,  was 
noticed  to  be  larger,  but  remained  constant 
until  about  noon  Aug.  13,  when  it  was  noticed 
to  be  muddy.  About  6.30  p.  m.  it  began  cav- 
ing, and  at  7  o'clock  the  dam  started  giving 
away.  About  270  ft.  in  the  center  went  out, 
draining  the  lake  in  from  2  to  3  hr.,  leaving 
thousands  of  game  fish  on  the  lake  and  river 


bottom.  The  waters  carried  out  everything  to 
solid  rock,  except  a  small  section  near  the 
stream  bed  at  the  bottom  of  the  original  dam, 
which  was  well  compacted.  The  stone  wall 
built  at  the  upper  toe  of  the  dam  was  not 
injured. 

Just  below  the  dam  was  situated  a  wooden 
county  bridge  at  the  head  of  Toxaway  Falls, 
which  are  300  ft.  high.  The  flood  at  the  bot- 
tom of  the  falls  was  about  75  ft.  high,  sweep- 


ing on  through  the  gorge  from  30  to  35  ft. 
above  normal,  though  only  raising  the  stream 
about  10  ft.  at  the  mouth  of  the  gorge  some 
10  or  12  miles  below.  The  power  house  was 
completely  destroyed,  only  a  few  small  pieces 
of  metal  and  wire  having  been  found  of  the 
power  house  or  machinery.  But  very  little 
damage  was  done  to  property  below  on  account 
of  the  breaking  of  this  dam. 

A  very  bold  sulphur  spring  which,  before 
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the  break,  was  located  near  the  lower  side  of 
the  dam  on  the  left-hand  end  and  about  half 
way  up  the  dam,  is  now  flowing  from  the 
opposite  side  of  the  hill  in  the  lake  bed.  Silt 
and  mud  are  deposited  near  the  edge  of  the 
lake  where  the  streams  flowed  into  it,  but  the 
main  body  of  the  lake  bed  is  free  from  sedi- 
ment, with  trails  and  roads  as  plain  as  when 
covered. 

This  dam  appears  to  have  been  well  built 
for  this  type  of  structure,  a  channel  being 
blasted  in  the  solid  rock  and  earth  packed  in  to 
obtain  anchorage.  The  break  appears  to  have 
been  caused  by  water  flowing  through  seams  or 
fissures  in  the  rock  about  5  ft.  above  and  20  ft. 
to  the  left  of  the  creek  channel.  The  increased 
head  in  the  lake,  remaining  so  long,  increased 
the  flow  of  this  stream,  causing  undermining 
at  this  point.  The  water  was  never  nearer 
than  5  ft.  of  the  top  of  the  dam. 

H.  C.  Jennings  of  Philadelphia,  owner,  states 
that  he  does  not  know  as  yet  whether  the  dam 
will  be  rebuilt  or  not.  The  hotel  is  closed,  and 
most  of  the  owners  who  have  summer  homes 
around  the  lake  have  left. 


Cleveland  Intake  Tunnel  Being 
Pushed  to  Completion 

The  heading  from  crib  5,  at  the  outer  end 
of  the  Cleveland  waterworks  intake  tunnel, 
which  filled  with  mud  for  a  distance  of  287  ft. 
behind  the  face  at  the  time  of  the  explosion 
on  July  24,  has  been  practically  cleaned  out. 
The  last  bodies  have  been  recovered,  fixing  the 
total  number  of  dead  at  nineteen.  The  gas 
flow,  which  is  just  as  strong  now  as  at  the  time 
of  the  explosion,  is  under  control  and  is  being 
carried  to  the  top  of  crib  5.  A  good  many  of 
the  concrete  lining  blocks  were  found  displaced 
in  the  section  cleaned  out,  and  some  timbering 
was  necessary  to  get  to  the  heading. 

C.  P.  Jaeger,  deputy  commissioner  in  charge 
of  the  division  of  water  of  the  Cleveland  De- 
partment of  Public  Utilities,  has  informed  the 
Engineering  Record  that  there  is  no  truth  in 
the  report  that  it  might  be  necessary  to  aban- 
don the  section  of  the  tunnel  in  which  the  ex- 
plosion occurred.  It  is  planned,  if  possible,  to 
drive  the  heading  from  crib  5  for  a  distance 
of  200  or  300  ft.  beyond  the  point  where  the 
gas  flow  was  encountered,  to  avoid  the  risk 
of  striking  the  same  flow  in  the  heading  being 
driven  out  from  the  shore.  Work  in  the  latter 
heading  is  being  prosecuted  as  usual  with  three 
shifts  a  day,  and  the  gap  of  1400  ft.  between 
the  two  headings — the  only  section  of  the 
16,000-ft.  tunnel  yet  to  be  completed — is  being 
closed  at  a  good  rate  of  progress. 


Iowa  and  Illinois  Waterworks  Men  Will 

Convene  in  October 

The  Iowa  and  Illinois  sections  of  the  Amer- 
ican Waterworks  Association  will  hold  a  joint 
meeting  Oct.  10  and  11  at  Davenport,  Iowa, 
and  Moline  and  Rock  Island,  111.  The  busi- 
ness session  of  the  Iowa  section  at  Davenport 
will  occupy  the  time  of  the  delegates  during 
the  first  day.  Oct.  11  will  be  spent  inspecting 
the  filter  plant  at  Rock  Island  and  the  pump- 
ing stations  at  Bettendorf,  Iowa,  and  at  Rock 
Island  and  Moline,  111.  After  the  dinner  at 
Moline  two  illustrated  papers  will  be  pre- 
sented, one  by  Leonard  Metcalf,  president  of 
the  American   Waterworks  Association. 


Describes  Results  of  Concrete  Tests 

Prof.  F.  E.  Giesecke,  head  of  the  division 
of  engineering  in  the  bureau  of  economic 
geology  and  technology  of  the  University  of 
Texas,  has  issued  an  advance  circular  in 
which  are  described  the  preliminary  results 
of  a  series  of  experiments  in  the  preparation 
of  concrete.  The  data  seem  to  show  that  in 
preparation  of  concrete  it  is  unwise  to  mix  the 
ingredients  according  to  some  arbitrary  pro- 
portion. The  preliminary  results,  including  a 
diagram  of  those  obtained  thus  far  in  the  ex- 
periments, as  well  as  the  complete  bulletin, 
will  be  furnished  free  on  application  to  the 
University  of  Texas. 


Texas  Hurricane  Kills  Three  and 
Causes  $2,000,000  Loss 

A  severe  tropical  storm  Aug.  18,  extending 
over  ten  counties  surrounding  Corpus  Christi, 
Tex.,  caused  the  death  of  thirteen  persons  and 
a  $2,000,000  loss  in  crops  and  property.  The 
wind,  said  to  have  reached  a  velocity  of  near- 
ly 70  miles  per  hour,  whipped  up  such  a  sea 
that  a  large  pleasure  pier  at  Corpus  Christi 
was  demolished.  Many  smaller  structures 
along  the  shore  were  also  destroyed.  The 
storm-stricken  area  extends  about  150  miles 
along  the  lower  Gulf  coast,  from  Corpus 
Christi  to  Brownsville,  and  from  30  to  50 
miles  inland. 


Concrete  Structure  Falls  But 
Is  Undamaged 

The  concrete  power  house  of  the  hydroelec- 
tric plant  at  lock  29  on  the  New  York  Barge 
Canal  at  Palmyra  slipped  from  its  foundations 
last  month  into  the  position  shown.  In  spite 
of  the  unusual  stresses  which  must  have  been 


met  by  the  formation  of  a  private  corporation 
which  will  build  the  bridge  and  take  over  the 
transbay  transportation  systems  and  charge 
a  5-cent  rate  for  street  car  and  bridge. 

3.  By  Alan  C.  Rush,  of  Los  Angeles.  Suspen- 
sion bridge  from  Alameda  shore  to  Rincon 
Hill,  San  Francisco.  It  is  to  be  180  ft  high, 
with  spans  of  2000  ft.  The  estimated  cost  is 
$32,000,000.  It  is  proposed  that  Oakland  and 
San  Francisco  should  donate  terminals  and 
secure  two-thirds  of  the  bridge  stock. 

At  a  final  hearing  held  in  Oakland  Aug.  17 
a  fourth  plan,  by  Col.  Robert  A.  Lee  Van 
Folkenberg,  was  presented  for  a  pontoon 
bridge  to  cost  $19,000,000.  A  tunnel  was  ad- 
vocated by  Taggart  Aston,  modeled  after  the 
Detroit  tunnel,  to  cost  $15,000,000  for  one 
double  tube.  Charles  F.  Reuter  offered  plans 
for  tubes  and  terminals  at  an  outlay  of 
$33,000,000,  Jerome  Newman  filed  a  plan  for 
a  trench  type  of  tunnel  and  John  G.  Little 
proposed  a  low  bridge  or  roadway  for  the 
greater  part  of  the  distance  across  the  bay, 
leaving  open  only  a  2000-ft.  channel,  which 
could  be  traversed  through  a  tube. 

The  data  gathered  by  the  army  board  will 


THOUGH   THIS   STRUCTURE  SLIPPED  FROM    ITS    FOUNDATIONS  IT  WAS  UNDAMAGED 


caused  by  the  movement,  the  structure  is  un- 
damaged— not  even  cracked.  The  machinery, 
too,  is  said  to  be  in  perfect  condition  and  has 
been  stored  in  near-by  sheds.  Quicksand  is 
thought  to  have  caused  the  failure. 


be  forwarded  to  Washingfton  for  decision  by 
the  War  Department  as  to  whether  a  struc- 
ture could  be  built  which  would  not  be  a  men- 
ace to  navigation. 


San  Francisco-Oakland  Bridge 
Plans  Discussed 

A  public  hearing  of  the  proposed  San  Fran- 
cisco-Oakland bridge  was  held  in  San  Fran- 
cisco Aug.  15  before  a  board  of  army  engi- 
neers made  up  of  Col.  Thomas  H.  Rees,  Col. 
Charles  L.  Potter  and  Major  George  B.  Pills- 
bury,  at  which  bridge  plans  were  considered 
as   follows : 

1.  By  the  associated  bridge  engineers, 
Wilbur  J.  Watson  &  Co.,  Cleveland;  William 
R.  Davis,  Albany,  N.  Y.,  and  Harlan 
D.  Miller,  Albany,  N.  Y.,  and  Oakland,  Cal. 
The  bridge  is  to  extend  from  First  and  Ade- 
line Streets,  Oakland,  to  Second  and  Townsend 
Streets,  San  Francisco.  It  is  to  have  200  and 
250-ft.  steel  spans,  with  clearances  of  from 
20  to  90  ft.,  including  one  bascule  or  lift 
span  with  200-ft.  waterway.  The  estimated 
cost,  $23,000,900,  is  to  be  met  by  bonding  a 
bridge  assessment  district  made  up  of  San 
Francisco,  Oakland,  Alameda,  Berkeley  and 
adjacent  towns.  It  is  believed  that  the  rev- 
enue from  the  traffic  on  the  bridge  would 
pay  for  its  construction  in  about  twenty-five 
years. 

2.  By  Charles  Evan  Fowler,  of  Seattle. 
Briage  of  cantilever  type,  to  extend  from 
Oakland  to  Goat  Island,  with  three  2000-ft. 
spans,  150  ft.  high;  then  to  Telegraph  Hill, 
San  Francisco,  with  2950  ft.  of  steel  spans, 
including  an  800-ft.  cantilever  span.  The 
estimated   cost  is   $75,000,000,  which   is  to  be 


City  Will  Experiment  with 

Auto  Trucks 

An  8-ton  truck  is  to  be  purchased  by  the 
city  of  Cleveland  and  experiments  will  be 
made  to  compare  its  efficiency  with  that  of 
teams  of  horses.  The  machine  will  first  be 
employed  in  the  collection  of  waste  paper  and 
rubbish.  If  motor  trucks  are  decided  upon,  it 
is  estimated  that  about  fifty  will  be  required 
for  the  street  department. 


Course  in  Practical  Concrete  at 
Wentworth  Institute 

Wentworth  Institute,  Boston,  will  add  to  its 
courses  of  instruction  this  fall  one  on  practical 
concrete,  having  for  its  object  the  training  of 
young  men  for  concrete-construction  work. 
The  institute  has  set  aside  one  of  its  best 
laboratory  rooms  for  this  course  and  is  fitting 
it  with  modern  testing  machinery  and  other 
necessary  equipment  to  make  possible  various 
determinations  illustrating  the  technical  as 
well  as  the  practical  sides  of  the  applications 
of  concrete. 

This  work  has  been  made  possible  largely 
by  the  co-operation  of  the  Portland  Cement 
Association,  the  work  having  been  planned  by 
its  extension  division.  J.  C.  Donaldson,  field 
engfineer  of  that  division,  will  be  located  at 
Wentworth  Institute  for  some  time.  He  will 
assist  in  the  necessary  preliminaries  and  in 
starting  and  directing  the  course  along  the 
lines  planned. 
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Flood  in  Missouri  Carries  Away 
Bridges  and  Railroad  Track 

A  4-in.  rain  at  Hannibal,  Mo.,  and  a  6.4-in. 
precipitation  at  Louisiana,  Mo.,  Aug.  15 
transformed  the  rivers  near  those  cities  into 
miniature  torrents.  Probably  the  greatest 
damage  was  that  in  the  Salt  River  and  Noix 
Creek  valleys,  where  bridges  of  the  Chicago, 
Burlington  &  Quincy  Railroad  at  Bush, 
Grassy  Creek,  Noix  and  Buffalo  were  reported 
washed  away.  The  tracks  of  the  Burlington 
and  the  Chicago  &  Alton  Railroad  were  also 
damaged. 


Highway  Superintendents  Meet 

September  14 

The  New  York  State  Association  of  County 
Superintendents  of  Highways  will  convene 
Sept.  14  and  15  in  the  court  house  at  Syra- 
cuse. Road  work  in  New  York  State  will  be 
the  topic  of  discussion  at  the  meetings,  which 
will  be  held  in  the  mornings  only. 

Exhibit  at  New  England  Waterworks 
Convention  Opens  Sept.  12 

The  committee  on  exhibits  for  the  thirty- 
fifth  annual  convention  of  the  New  England 
Waterworks  Convention  at  Portland,  Me.,  has 
announced  that  the  exhibit  room  will  be  opened 
Sept.  12  at  noon.  As  the  formal  opening  of 
the  meeting  will  not  be  until  the  following 
morning,  plenty  of  time  is  allowed  for  an  in- 
spection of  the  various  displays  before  the 
business  sessions. 


Chemical  Industries  Will  Exhibit  Week 

of  September  25 

The  Second  National  Exposition  of  Chem- 
ical Industries  will  be  held  at  the  Grand  Cen- 
tral Palace,  New  York  City,  the  week  of 
Sept.  25. 


What  Engineers  and 
Contractors  Are  Doing 


Clarence  D.  Pollock  and  George 
A.  T  A  B  E  R  have  opened  consulting  engineer- 
ing offices  in  the  Park  Row  Building,  New 
York  City.  The  new  firm,  under  the  name  of 
Pollock  &  Taber,  will  specialize  in  paving, 
water-supply,  sewerage  and  sewage-disposal 
problems.  Mr.  Pollock  has  had  more  than 
twenty  years'  experience,  partly  in  charge  of 
paving  in  New  York  City,  the  Borough  of 
Brooklyn,  Havana,  Cuba,  and  San  Antonio, 
Tex.  He  has  also  studied  and  practised  sewer- 
age design  and  construction.  Mr.  Taber  has 
been  engaged  in  water-supply  engineering  for 
more  than  fifteen  years,  spending  several  years 
in  that  department  of  New  York  City  and 
three  years  as  engineer-in-charge  of  the  Cro- 
ton  Aqueduct  Commission.  In  1912  he  was  ap- 
pointed professor  of  water  supply  and  sewage 
disposal  at  the  Brooklyn  Polytechnic  Insti- 
tute, the  duties  of  which  office  consist  of  con- 
ducting lectures  in  the  evening.  The  last 
three  years  he  has  been  associated  with  Nich- 
olas S.  Hill,  Jr.,  and  S.  F.  Ferguson.  He  will 
retain  his  connection  with  the  Brooklyn  Poly- 
technic Institute. 

E.  C  .  L  A  R  U  E,  United  States  hydraulic 
engineer,  formerly  at  Salt  Lake  City,  has  been 
assigrned  t»  the  special  water-power  investiga- 
tion in  Oregon. 

E.  C.  Miller,  superintendent  of  construc- 
tion for  Iliff  Brothers,  contractors,  of  London, 
Ohio,  is  now  directing  the  erection  of  concrete 
arch  work  on  the  Pittsburgh,  Cincinnati,  Chi- 
cago A  St.  Louis  Railway,  with  headquarters 
at  Richmond,  Ind. 

H.  H.  B  R  A  u  N  has  resigned  as  engineer 
for  E.  W.  Moir,  representative  of  the  Ministry 
of  Munitions  of  Great  Britain,  to  become  gen- 
eral superintendent  f«r  M.  P.  and  J.  T.  Davis. 


He  will  have  charge  of  building  the  $5,000,000 
government  drydocks  and  shipyard  at  Quebec. 
Mr.  Braun  was  graduated  from  the  University 
of  California  in  1908,  after  which  he  was  made 
superintendent  on  the  construction  of  the 
hydroelectric  system  of  the  Arizona  Power 
Company.  His  next  work  was  as  construction 
engineer  for  the  Mexican  Light  &  Power 
Company.  In  January,  1910,  he  was  appointed 
chief  engineer  for  the  Mexican  division  of  the 
U.  S.  Smelting,  Refining  &  Mining  Company, 
resigning  to  take  charge  of  building  hydro- 
electric plants  for  the  Ebro  Irrigation  &  Power 
Company  near  Barcelona,  Spain.  For  the  past 
year  Mr.  Braun  has  been  engaged  in  organiza- 
tion of  the  munitions  supplies  for  the  British 
Government. 

Ross  L.  Shreve  has  resigned  as  city 
engineer  of  Tillamook  City,  Ore.,  because  of 
the  increased  demands  on  his  time  as  engineer 
of  Tillamook  County. 

H.  C.  B  r  e  N  T,  vice-president  of  the  Fidelity 
Trust  Company,  Kansas  City,  Mo.,  was  re- 
cently appointed  president  of  the  Keystone 
Construction  Company  and  of  the  Salina 
Northern  Railway.  The  Keystone  Company 
is  building  the  railroad,  of  which  Mr.  Brent 
is  now  the  chief  officer. 

Joseph  Ripley  and  Mortimer  G. 
Barnes,  consulting  engineers,  of  Albany, 
N.  Y.,  have  been  retained  by  the  Massachu- 
setts Commission  on  Waterways  and  Public 
Lands  to  report  on  the  construction  of  the  new 
drydock  in  Boston  harbor.  They  will  pay 
special  attention  to  the  method  of  cofferdam 
construction.  After  graduation  from  the  Uni- 
versity of  Michigan  in  1876  Mr.  Ripley  entered 
the  service  of  the  U.  S.  Government  as  masonry 
inspector  on  the  Weitzel  lock  of  St.  Mary's 
Falls  Canal.  He  was  made  assistant  engineer 
in  1879  and  placed  in  charge  of  improvements 
on  the  St.  Mary's  River.  For  a  year  he  had 
charge  of  the  survey  of  the  Birmingham  (Ala.) 
Canal,  returning  to  Michigan  as  general  super- 
intendent of  the  St.  Mary's  Falls  Canal.  He 
was  made  a  member  of  the  board  of  consulting 
engineers  of  the  Panama  Canal  in  1905  and 
the  following  year  principal  assistant  engi- 
neer in  charge  of  locks  and  dams.  His  ap- 
pointment as  assistant  chief  engineer  in  charge 
of  plans  for  dams,  locks  and  regulating  works 
came  in  1907.  Mr.  Ripley  opened  consulting 
offices  in  Albany  in  1911  and  is  at  present  a 
member  of  the  advisory  board  of  engineers  on 
the  New  York  Barge  Canal.  Mr.  Barnes  was 
graduated  from  the  University  of  Michigan  in 
1896.  His  engineering  experience  acquired 
before  and  while  attending  college  was  suffi- 
cient for  him  to  qualify  as  masonry  inspector 
on  the  U.  S.  ship  canal  at  Sault  Ste.  Marie, 
Mich.,  which  position  he  left  late  in  1897  to 
take  charge  of  a  survey  of  the  ship  canal  from 
Birmingham  to  the  Warrior  River  in  Alabama. 
He  was  employed  on  the  Michigan-Illinois 
canal  from  1898  to  1905  and  later  served  on 
the  Panama  Canal,  leavjng  that  work  to  prac- 
tise consulting  engineering  in  New  York  City. 
He  has  been  connected  with  New  York  State 
canal  work  for  a  number  of  years. 

Hugh  M.  Stkyker  was  recently  en- 
gaged by  the  department  of  agricultural  engi- 
neering at  Montana  State  College  to  assist  in 
the  collection  of  data  for  two  drainage  project^ 
near  Bozeman,  Mont. 

Henry  L.  Riversfile,  formerly  with 
the  Pennsylvania  Railroad  on  construction  of 
the  new  line  from  Indianapolis  to  Frankfort, 
Ind.,  has  been  made  resident  engineer  in  charge 
of  street  construction  for  Gilbert  C.  White, 
consulting  engineer,  of  Durham,  N.  C.  Mr. 
Riversfile  is  a  graduate  of  Clemson  College  and 
for  several  years  engaged  in  railroad  and 
municipal  engineering  in  Indiana  and  Ohio. 

Oscar  A.  D'Luhosch,  formerly 
junior  assistant  engineer  in  the  highway  de- 
partment of  the  State  of  New  York,  is  now 
with  the  New  York  Public  Service  Commis- 
sion in  a  similar  capacity.  At  present  he  is 
located  in  Brooklyn  on  tunnel  inspection.  Pre- 
vious  to  his  employment  by  the   New   York 


highway  department  Mr.  D'Luhosch  was  with 
B.  H.  Brevoort,  consulting  engineer,  of 
Poughkeepsie. 

M.  P.  N  0  R  T  h  A  M,  office  engineer  of  the 
Southern  Railway  at  Washington  and  before 
that  assistant  division  engineer  of  the  New 
York  division  of  the  Baltimore  &  Ohio  Rail- 
road, has  been  appointed  supervising  engineer. 

Warren  B.  James,  assistant  at  the 
summer  surveying  camp  of  the  University  of 
Michigan,  will  in  September  assume  his  duties 
as  assistant  engineer  on  construction  of  lock 
4  of  the  ship  canal  at  Sault  Ste.  Marie,  Mich. 

Geert  Blaauw  is  now  employed  as  de- 
signing engineer  for  the  Pyrites  Company, 
Limited,  of  London,  England.  He  is  located 
at  Wilmington,  Del.,  where  the  company  is 
building  a  new  plant,  which  will  be  its  second 
in  the  United  States. 


Obituary  Notes 


Col.  W.  p.  C  l  0  u  g  h,  chairman  of  the 
board  of  directors  of  the  Northern  Pacific 
Railway,  died  Aug.  17  in  New  York  City. 
Colonel  Clough  was  a  close  associate  of  the 
late  James  J.  Hill. 

Edward  Canfield,  general  superin- 
tendent of  the  New  York,  Ontario  &  Western 
Railway,  died  Aug.  18  at  Middletown,  Ohio. 
He  had  been  employed  by  that  railroad  since 
1882.  After  graduation  from  Hobart  Col- 
lege he  entered  railway  service  in  1869  in  the 
engineer  corps  of  the  Erie  &  Genesee  Valley 
Railroad,  resigning  a  year  later  to  become 
division  engineer  of  the  Syracuse  Northern 
Railroad,  in  which  position  he  remained  for 
two  years.  The  year  1872  found  him  in  a 
similar  position  with  the  Pennsylvania  Petro- 
leum Railroad,  from  which  he  resigned  the 
following  year  to  become  assistant  engineer 
for  the  Atlantic  &  Great  Western  Railway. 
Mr.  Canfield  left  the  employ  of  the  Atlantic 
&  Great  Western  to  go  to  the  Syracuse,  Gen- 
eva &  Corning  Railway  as  division  engineer, 
remaining  in  that  road's  employ  until  his 
appointment  in  1879  as  assistant  engineer  for 
the  New  York,  Lake  Erie  &  Western  Rail- 
road. His  promotion  as  roadmaster  followed 
soon,  and  in  1882  he  went  to  the  New  York, 
Ontario  &  Western  as  division  superintendent. 
He  was  made  chief  engineer  in  1887  and  gen- 
eral superintendent  in  1895. 

Ernest  F.  Tabor,  project  manager  for 
the  U.  S.  Reclamation  Service  of  the  Flathead 
project,  Montana,  died  Aug.  20.  Mr.  Tabor 
was  born  in  1866  and  had  been  engaged  in 
engineering  work  for  the  past  thirty  years. 
For  the  Reclamation  Service  he  conducted 
important  work  in  a  number  of  Western 
states  and  had  charge  of  the  Flathead  project 
practically  from  its  inception,  including  the 
design  and  construction  of  irrigation  works 
costing  upward  of  $1,500,000. 


Civil  Service  Examinations 

United  States — Examination  Sept.  19  for  me- 
chanical draftsman  in  ordnance  department; 
salary,  $1,320.  Another  for  assistant  examiner 
in  patent  office,  salary  $1,500,  will  take  place 
Sept.  13-15.  Form  1312  should  be  filled  in  by 
applicants. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Sept.  2.  Chainman,  sanitary-engineer- 
ing draftsman  and  superintend- 
ent landscape  construction.  New 

York    State    Aug.  19 

Sept.  5.     Subinspector     U.     S.     radio 

towers    Aug.  19 

Sept.  6    and    7.     U.  S.  structural-steel 

draftsman   Aug.  19 

Sept.  13.     Aid   in   Coast   and   Geodetic 

Survey   Aug.     5 

Oct.  11.     U.  S.  junior  civil  engineer.  .Aug.  19 
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Complex  Structural  Detailing 

AN  interesting  example  of  that  type  of 
structural  design  and  detailing  which 
tests  the  resourcefulness  of  designer  and 
detailer  is  the  Orpheum  Theater  in  Boston. 
The  required  clear  lower  floor  area  was  ob- 
tained by  supporting  the  entire  balcony 
framework  of  cantilever  trusses  and  diag- 
onal girders  on  a  long,  deep  truss.  A  study 
of  the  general  plan  and  of  the  details  of 
connections,  reproduced  on  page  287  of  this 
issue,  will  indicate  some  of  the  problems 
which  arose,  and  the  method  of  solution. 
The  limiting  requirements  set  by  overhead 
clearances,  openings  for  doorways,  etc., 
further  complicated  the  design,  and  explain 
the  unusual  outline  of  the  main  truss.  The 
use  of  Bethlehem  H-sections  for  the  main 
chords  of  the  long-span  roof  trusses  is 
claimed  to  have  resulted  in  economy  in  ma- 
terial and  in  simplified  details.  The  struc- 
ture contains  well-devised  solutions  of  dif- 
ficult problems  and  merits  the  careful  study 
of  structural  engineers. 

Houses  of  Cards 

ANEW  YORK  BUILDER  examined  by 
the  coroner's  jury  after  a  structure  on 
which  he  was  working  collapsed,  killing  two 
people  and  injuring  seventeen  others,  ad- 
mitted that  he  did  not  know  the  require- 
ments of  the  building  code  with  reference 
to  the  proportions  of  the  mortar  ingredi- 
ents. It  was  further  shown  that  in  an  en- 
deavor to  skin  the  construction  as  much  as 
possible  there  were  various  violations  of 
the  architect's  plan.  The  instance  brings 
nothing  new  to  the  attention  of  those  fa- 
miliar with  the  work  of  cheap  contractors 
and  with  the  type  of  apartment  houses 
which  are  going  up  in  so  many  of  our 
cities.  The  owners  desire  to  make  their 
money  go  just  as  far  as  possible,  regardless 
of  the  quality  of  the  resulting  structure. 
They  figure  on  first  cost  only,  and  hope  to 
dispose  of  their  holdings  long  before  heavy 
maintenance  charges  must  be  met.  One 
good  result  should  come  from  the  disaster 
— a  determination  of  all  who  have  super- 
vision or  authority  over  such  construction 
to  be  particularly  suspicious  of  that  class 
of  structure,  to  insist  upon  rigid  inspection 
and  prompt  stoppage  of  work  when  it  is  not 
in  conformity  with  the  building  regula- 
tions. Laxity  will  sooner  or  later  lead  to  a 
repetition  of  the  New  York  experience. 

Facts  About  Concrete 

CONVINCING  EVIDENCE  that  the 
work  being  done  by  the  U.  S.  Bureau  of 
Standards  is  of  great  value  is  presented  in 
Technologic  Paper  No.  58,  on  the  strength 
and  other  properties  of  concrete.  The 
pamphlet  reports  investigations  of  a  com- 


prehensive character,  made  from  the  stand- 
point of  requirements  in  actual  construction 
and  stimulated  by  the  desire  to  answer 
scientifically  questions  concerning  the  ef- 
fects of  materials  and  manipulation  upon 
the  properties  of  the  product.  The  abstract 
and  conclusions  presented  on  page  283  of 
this  issue  can  only  suggest  the  variety  of 
the  tests  made,  and  the  nature  of  the  more 
important  results.  Two  conclusions  of  prac- 
tical importance  should  be  strongly  empha- 
sized: First,  that  fluid  concrete,  so  often 
used  on  construction  work,  probably  de- 
velops only  one-half  the  strength  which  the 
ingredients  are  normally  capable  of  pro- 
ducing; and,  second,  that  great  economy 
results  from  proper  proportioning  of  the 
aggregates  and  the  use  of  large-size  stone 
in  plain  concrete.  These  facts  are  not  new, 
but  the  strong  array  of  exact  independent 
data  presented  should  convince  contractors 
and  engineers  of  the  soundness  of  the  the- 
ories which  this  journal  has  in  the  past  so 
strongly  supported.  It  is  ridiculous  to  re- 
quire cement  manufacturers  to  spend 
money  in  increasing  the  fineness  and  ce- 
menting value  of  their  product  by  10  to  20 
per  cent  when  misuse  of  the  product  in  fab- 
rication may  decrease  the  strength  by  50 
per  cent.  This  investigation  is  further  val- 
uable in  the  emphasis  it  places  upon  the  ne- 
cessity for  testing  the  concrete  that  goes 
into  a  structure,  under  conditions  duplicat- 
ing construction  conditions.  Real  evidence 
of  fitness  to  carry  stress  comes  only  from 
such  tests.  The  possibility  of  economies, 
through  the  use  of  properly  proportioned 
aggregates,  should  stimulate  the  making  of 
field  tests  and  result  in  an  improved  product. 

A  Barrier  Not  Raised 

UNDER  the  Clayton  act  it  is  illegal  for 
competing  firms  to  combine  or  co-oper- 
ate to  regulate  prices.  That  section  of  the 
law  prevents  American  manufacturers  of 
a  given  product  from  pooling  their  inter- 
ests in  foreign  trade  promotion.  Without 
such  co-operation,  however,  it  is  impossible 
for  small  manufacturers  to  enter  success- 
fully into  the  foreign  field  and  withstand 
the  competition  of  government  aided  Ger- 
man firms  and  of  British,  French  and 
Dutch  export  houses  of  great  financial 
strength  and  long  experience.  The  Clayton 
Act  was  passed,  presumably,  for  the  pro- 
tection of  the  American  consumer.  It  was 
not  intended  to  aid  foreign  manufacturers 
in  their  competition  with  us  in  our  export 
trade.  That  is,  however,  just  what  it  is 
doing.  An  attempt  was  made  at  this  session 
of  Congress  to  secure  legislation  which 
would  exempt  combinations  formed  solely 
for  export-trade  purposes  from  the  pro- 
visions referred  to.  Congestion  in  Con- 
gress,   however,    and    the   opposition    of   a 


member  of  the  House  have  made  it  impossi- 
ble to  reach  the  measure  at  this  session. 
Our  foreign  trade,  therefore,  must  stumble 
along  as  best  it  can  burdened  with  this 
weighty  handicap.  The  unfortunate  feature 
of  the  postponement  is  that  the  present  is 
the  best  time  ever  afforded  the  American 
manufacturer  to  establish  himself  in  the 
foreign  field.  Before  Congress  meets  again 
or  can  act  peace  may  have  been  declared 
and  the  situation  radically  altered.  The 
measure  was  urgently  needed.  Its  side- 
tracking is  a  detriment  to  the  entire  coun- 
try. 

Typhoid  and  Accident  Insurance 

CAN  TYPHOID  FEVER,  contracted  by 
employees  as  the  result  of  drinking  im- 
pure water  furnished  by  their  employer,  be 
classified  as  an  "accident  arising  out  of  the 
conduct  of  the  business"?  This  is  the  ques- 
tion which  the  United  States  Circuit  Court 
of  Appeals,  Ninth  Circuit,  was  called  upon 
to  decide  in  the  case  of  the  Aetna  Life  In- 
surance Company  vs.  the  Portland  (Ore.) 
Gas  &  Coke  Company.  The  defendant  insur- 
ance company  issued  a  "contractor's  em- 
ployer's liability  policy,"  insuring  the  plain- 
tiff against  expense  resulting  from  accident 
claims.  Employees  of  the  gas  and  coke  com- 
pany contracted  typhoid  fever  from  drink- 
ing water  furnished  to  them  by  the  plain- 
tiff. The  court  held  that  this  was  an  acci- 
dental injury  within  the  terms  of  the  policy 
and  that  the  insurance  company  was  liable. 
The  decision  is  one  which  has  an  important 
bearing  upon  the  cost  of  construction  work. 

Eccentric  Column  Loading 

VITALLY  affecting  column  design  is  the 
question  of  what  provision  should  be 
made  for  eccentric  loads.  The  question  lies 
in  the  region  of  indeterminate  problems, 
because  of  the  uncertainty  regarding  end 
conditions  in  mill-building  columns  and  the 
effects  of  continuity  in  the  framework  of 
oflice  buildings.  The  discussion  of  this 
question  by  Mr.  Fleming  on  page  296  of 
this  issue  leads  to  the  conclusion,  after  the 
more  exact  formulas  are  presented,  that  ap- 
proximate methods,  using  %  to  9/10  of  the 
computed  bending  moment  for  pin-ended 
conditions,  give  satisfactory  values  for 
these  types  of  buildings.  In  this  connection 
it  is  of  interest  to  point  out  that  certain 
handbooks  have  published  incorrect  form- 
ulas for  the  bending  moment  in  mill-build- 
ing columns.  These  formulas  include  the 
entire  eccentric  moment  Pm,  without  the 
reducing  ratios  a/l  or  d/l  which  appear  cor- 
rectly in  Mr.  Fleming's  equations.  The  cus- 
tomary use  of  a  20  per  cent  higher  unit 
stress  for  the  extreme  fibers  of  eccentrically 
loaded  columns  is  advocated  by  Mr.  Flem- 
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ing.  He  presents  the  results  of  studies  of 
the  involved  subject  of  bending  produced 
by  eccentric  loads  in  the  columns  of  steel 
office  buildings,  and  his  statement  of  the 
general  practice  of  designers  and  the  dis- 
crepancy between  theoretical  formulas  and 
such  current  practice  raises  a  question  de- 
serving further  discussion :  Are  the  funda- 
mental assumptions  upon  which  these  the- 
oretical analyses  are  based  sufficiently  exact 
to  throw  the  burden  of  proof  upon  the  prac- 
tical designer  when  he  does  not  conform  to 
the  results  of  such  analyses?  The  En- 
gineering Record  urges  free  expression  of 
opinion  on  this  point. 


Sewage  Disinfection 

WE  appear  to  be  entering  an  age  of  dis- 
infection. The  element  chlorine  is 
looking  up.  In  the  form  of  calcium  hypo- 
chlorite, or  bleaching  powder,  and  more 
recently  as  the  element  itself,  in  the  form 
of  liquid  chlorine,  its  application  to  public 
water  supplies  has  become  widespread  in 
this  country.  Used  under  proper  conditions 
its  benefits  are  unquestionable.  Being  suc- 
cessful in  this  field  there  is  a  natural  ten- 
dency to  extend  its  use  to  other  fields.  To 
some  extent  it  has  been  used  for  the  disin- 
fection of  sewage  and  sewage  effluents.  The 
latest  suggestion  is  that  oysters  be  disin- 
fected with  calcium  hypochlorite  after  being 
taken  from  polluted  beds.  The  practica- 
bility of  this  is  described  by  William  F. 
Wells,  of  the  U.  S.  Public  Health  Service, 
in  a  recent  number  of  the  "Public  Health 
Reports." 

The  extension  of  chlorine  disinfection  to 
new  fields  must  be  made  with  caution.  This 
method  of  destroying  bacteria,  while  often 
efficient,  has  limitations  which  may  not  be 
safely  disregarded.  The  paramount  virtues 
of  the  hypochlorite  method  of  water  disin- 
fection are  cheapness,  simplicity  and  availa- 
bility. Virtues,  however,  may  become  vices. 
It  was  soon  learned  that  this  method  was 
too  simple.  The  idea  became  prevalent  that 
a  few  barrels,  or  tanks,  with  stirring  and 
measuring  devices  for  applying  the  solution 
to  water,  was  all  that  was  required.  This 
was  wrong.  Brains  are  required,  and  con- 
stant, patient  attention  to  the  simple 
devices.  In  times  of  emergency  simple 
devices  like  these  will  receive  the  attention 
that  is  necessary,  but  after  the  emergency 
has  passed  interest  is  likely  to  lag  and  the 
process  becomes  intermittent  and  unreliable. 
It  would  be  possible  to  mention  the  names 
of  cities  where  this  process  has  broken 
down  under  such  neglect  and  where  the 
germs  of  typhoid  fever  succeeded  in  getting 
by.  One  of  the  chief  reasons  why  the  use 
of  liquid  chlorine  is  better  than  bleaching 
powder  for  permanent  use  in  water  disin- 
fection is  because  the  devices  require  a 
higher  grade  of  attention — although  not 
more  attention,  measured  in  terms  of  labor. 
Another  virtue  of  the  use  of  chlorine  for 
disinfection  is  the  rapidity  of  its  action. 
Although  not  instantaneous,  it  is  measured 
in  seconds  rather  than  in  hours.  Bacteria 
which  come  within  its  range  are  speedily 
killed.  This  virtue  likewise  has  its  failing. 
Apparently  there  is  no  second  blow.     It  is 


a  case  of  now  or  never.  If  bacteria  succeed 
in  passing  by  this  one  ordeal  they  remain 
alive.  In  water  which  contains  organic 
matter  the  chlorine  soon  loses  potency  as  a 
germ  killer. 

From  the  foregoing  it  follows  that  a 
rapid  and  intimate  mixture  of  the  disin- 
fecting solution  or  gas  with  the  water  is 
absolutely  essential.  There  is  much  room 
for  improvement  in  this  detail  of  the 
method,  and  the  disinfection  of  water  in 
suction  pipes,  in  pipes  under  pressure,  in 
flumes,  and  at  the  inlets  and  outlets  of 
basins  offers  a  series  of  problems  which 
must  be  carefully  considered,  each  by  itself. 
Accidents  in  the  disinfection  of  water  re- 
sulting in  outbreaks  of  typhoid  fever  have 
already  occurred  from  the  failure  to 
obtain  proper  application  of  the  chemicals, 
although  these  have  been  due  more  fre- 
quently to  interrupted  service  than  to  im- 
perfect mixing. 

Another  interesting  method  of  failure  of 
disinfection  recently  occurred  in  one  of  our 
large  lake  cities.  In  order  to  protect  the 
consumers  against  the  possible  taste  and 
odor  of  chlorine  in  the  water  a  neutralizing 
chemical  was  used,  thiosulphate  of  soda. 
This  was  added  at  such  a  short-time  interval 
after  the  disinfectant  that  the  action  of  the 
latter  was  interrupted  before  it  had  accom- 
plished its  work.  This  is  said  to  have  been 
the  cause  of  an  outbreak  of  typhoid  fever 
in  the  city. 

The  chemical  disinfection  of  sewage  has 
always  made  a  strong  appeal  to  sanitarians. 
Unquestionably  it  has  possibilities  of  use- 
fulness, but  in  making  application  it  must 
not  be  forgotten  that  here  again  we  must 
consider  the  fleeting  character  of  the  reac- 
tion. The  solution  of  bleaching  powder  or 
liquid  chlorine  kills  those  bacteria  which  it 
can  quickly  reach,  and  only  those.  In  water 
the  bacteria  are  present  as  free  individuals 
or  in  small  chains  or  clusters.  Their  sur- 
faces are  exposed  to  the  destroying  agent. 
In  sewage  they  are  partly  free  and  partly 
enmeshed  in  lumps  of  organic  matter.  In 
the  process  of  chemical  disinfection  only 
the  free  bacteria  and  those  on  or  near  the 
surface  of  the  lumps  are  killed.  Those 
within  the  lumps  are  so  protected  that  they 
may  remain  alive  until  the  action  of  the 
chlorine  has  spent  itself.  Later  the  disin- 
tegration of  the  lumps  may  liberate  the 
bacteria  which  survived.  It  has  been  sug- 
gested that  liquid  chlorine  has  a  greater 
power  of  penetration  than  calcium  hypo- 
chlorite. If  true  this  would  be  important, 
but  thus  far  no  evidence  in  this  direction 
has  been  obtained.  Judging  from  its  rapid 
action  in  water  its  greater  penetrating 
power  may  well  be  doubted. 

There  appear  to  be  but  two  ways  of  over- 
coming this  difficulty  of  disinfecting  solid 
particles.  TTie  first  is  to  increase  so  greatly 
the  quantity  of  disinfectant  used  that  a 
sufficient  amount  of  the  active  substance 
will  remain  until  penetration  of  the  masses, 
or  their  partial  disintegration,  has  occurred. 
The  second  is  to  remove  the  suspended  mat- 
ter from  the  sewage  before  disinfection — 
that  is,  limit  disinfection  to  sewage  efflu- 
ents. Perhaps  sonie  intermediate  combina- 
tion of  these  might  be  made  to  produce  the 
maximum   economy,   namely,   a   partial   re- 


moval of  the  suspended  matter  and  an  in- 
crease in  the  dose  of  chemicals  over  that 
required  for  a  clear  liquid.  Here  as  in  all 
cases  the  process  to  be  adopted  must  be 
based  upon  the  required  character  of  the 
final  effluent.  The  earlier  experiments  in 
this  direction  were  made  with  calcium  hypo- 
chlorite and  the  removal  of  suspended  mat- 
ter by  sedimentation  and  filtration.  We  now 
have  a  new  possible  combination,  namely, 
liquid  chlorine  for  disinfection  and  the  acti- 
vated sludge  process  for  clarification.  This 
combination  does  not  alter  the  main  ele- 
ments of  the  problem,  but  it  must  of  neces- 
sity change  the  value  of  the  constants.  It 
is  to  be  hoped  that  one  or  more  of  the  ex- 
periment stations  may  not  lose  the  oppor- 
tunity to  obtain  new  evidence  along  this 
line  of  sewage  treatment. 


Prizes  for  Plumbing  Theses 

IT  IS  A  FACT  which  few  will  venture  to 
deny  that  plumbing  fixtures  and  plumbing 
equipment  generally  are  not  designed  from 
the  standpoint  of  economy,  but  rather  to 
promote  safety  and  luxury.  Elaborate  de- 
vices and  systems  of  pipes  are  installed  in 
order  to  protect  the  air  of  houses  from  the 
supposedly  dangerous  sewer  air,  while 
bowls,  faucets  and  all  sorts  of  devices  are 
introduced  to  embellish  bathrooms  and  make 
the  necessary  fixtures  for  water  supply  and 
waste  disposal  attractive.  Insofar  as  this 
contributes  to  the  use  of  water,  to  cleanli- 
ness and  to  artistic  features  of  our  homes 
and  public  lavatories,  it  is  a  good  move- 
ment. That  clean-looking  and  attractive 
plumbing  fixtures  tend  to  produce  cleanly 
habits  and  thus  promote  health  is  almost 
self-evident.  On  the  other  hand  many  of  the 
modern  fixtures  are  lavish  in  the  use  of  wa- 
ter. Sewer  air,  although  objectionable,  does 
not  disseminate  the  germs  of  disease.  Trap- 
ping can  be  carried  too  far. 

There  appear  to  be  several  reasons  why 
plumbing  continues  to  remain  complicated, 
in  spite  of  the  passing  of  the  sewer-gas 
theory,  and  even  to  become  more  compli- 
cated. Dealers  are  naturally  desirous  of 
selling  plumbing  supplies,  and  the  labor 
unions  are  naturally  desirous  of  cultivating 
the  field  for  labor.  Public  health  authorities, 
zealous  for  the  welfare  of  the  community, 
have  allowed  regulations  prescribing  elab- 
orate designs  to  be  put  in  force,  not  always 
realizing  what  it  means  to  the  house-owner 
in  dollars  and  cents. 

A  more  important  reason,  perhaps,  is  the 
lack  of  interest  which  has  been  taken  by 
engineers  and  sanitarians.  The  whole  sub- 
ject of  plumbing  has  been  left  in  the  hands 
of  those  who  profit  by  selling  materials  or 
labor.  Perhaps  the  worst  feature  of  the  sit- 
uation is  that  the  young  men  from  our  tech- 
nical schools  apparently  take  little  interest 
in  the  subject.  Last  year  a  prize  of  $200 
was  offered  to  the  students  of  Harvard  Uni- 
versity and  the  Massachusetts  Institute  of 
Technology  for  the  best  essay  on  some 
topic  relating  to  plumbing  design  or  the 
materials  used  in  plumbing  systems.  Not  a 
single  student  entered  the  contest. 

This  year  the  donor  has  decided  to  throw 
open  the  contest  to  students  of  other  schools 
where  the  subject  of  plumbing  is  taught  and 
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even  to  persons  who  are  engaged  in  the 
practice  of  plumbing.  Three  prizes  are  to 
be  awarded  for  the  best  theses,  one  to  be 
competed  for  by  instructors,  one  by  students 
and  one  by  plumbers.  Details  regarding 
these  prizes  will  be  found  in  the  news  sec- 
tion of  this  issue. 

Why  should  the  engineer  take  an  inter- 
est in  plumbing?  Because  it  represents  an 
annual  expense  of  many  millions  of  dollars; 
because  the  great  size  of  the  modern  steel 
building  has  increased  the  complexity  of  de- 
signs so  that  they  require  engineering  skill; 
because  there  is  here  an  opportunity  for  ap- 
plying the  principles  of  efficiency  to  every- 
day life;  because  it  is  desirable  that  there 
be  better  co-operation  between  the  business 
and  the  professional  interests  of  the  coun- 
try; because  the  details  of  house  plumbing 
are  the  connecting  links  between  the  water 
and  the  sewer  systems  and  good  sanitation 
is  needed  in  the  interest  of  public  health 
and  comfort. 

It  will  be  interesting  to  see  what  topics 
are  chosen  by  the  contestants  for  the  Nel- 
son prizes,  for  the  field  is  left  wide  open. 
It  may  be  the  economical  design  of  a  wash 
basin,  or  a  discussion  of  non-siphoning 
traps,  the  relative  advantages  of  cast  iron 
or  steel  soil  pipes  or  the  necessity  of  main- 
taining the  running  trap  on  the  main  house 
drain.    There  are  topics  innumerable. 


Rejecting  a  Hard-Won  Principle 

AT  THIS  WRITING  the  most  engross- 
ing subject  before  the  American  public 
is  the  railroad  controversy.  It  is  still  likely 
to  be  the  paramount  public  question  when 
this  issue  of  the  Engineering  Record 
reaches  its  readers.  The  storm  has  long 
been  brewing.  Conferences  between  the 
railroad  officials  and  the  brotherhoods  were 
of  no  avail.  Then  the  federal  board  of 
mediation  and  conciliation  failed  and  now 
the  President  of  the  United  States,  unable 
to  bring  the  contending  parties  to  an  under- 
standing, is  appealing  to  Congress  for  leg- 
islation which  will  avert  the  impending  dis- 
aster. 

There  is  much  talk  in  the  press  as  to 
whose  will  be  the  responsibility  if  the  strike 
should  come.  Last  week  the  President  was 
the  favorite  candidate  for  the  role  of  scape- 
goat, though  he  was  valiantly  trying  to  un- 
load the  threatening  burden  on  the  railroad 
executives.  It  appears  that  the  original 
guilty  party  would  escape  from  his  due 
meed  of  blame.  Now,  however,  the  public's 
mind  is  clearer.  The  bringing  of  the  con- 
troversy before  the  President  has  aroused 
the  interest  of  the  dullest  citizen.  The  set- 
ting was  dramatic  and  attention  has  been 
comparatively  easy  to  get.  Both  sides  have 
had  their  say  and  the  public,  if  deceived  be- 
fore, now  comprehends  the  issue  clearly. 
Newspapers  which  heretofore  have  failed  to 
grasp  the  meaning  of  the  "eight-hour  basic 
day"  have,  during  the  last  week,  presented 
it  correctly  in  their  editorial  columns. 

Even  the  most  heedless  citizen,  therefore, 
knows  Where  the  responsibility  for  the 
strike,  if  it  should  come,  must  lie.  The  em- 
ployees throughout  the  negotiations  have 
steadfastly  refused  arbitration  on  the  main 
issue  of  the  controversy — their  demand  that 


they  be  given  ten  hours'  pay  for  eight 
hours'  work.  They  have  deceived  the  pub- 
lic— it  appears  even  that  they  have  deceived 
the  President  of  the  United  States — into 
believing  that  they  were  contending  for  an 
eight-hour  working  day.  On  that  false 
ground  they  won  much  sympathy.  The  ad- 
vantage wa.s  only  temporary.  A  reaction 
came  when  the  truth  became  known. 

From  the  very  beginning  the  railroad  of- 
ficials have  shown  a  conciliatory  attitude. 
They  were  willing  to  give  and  take  upon  the 
merits  of  the  controversy.  In  June  a  confer- 
ence was  held  with  brotherhood  leaders, 
but  it  was  impossible  to  secure  a  fair  dis- 
cussion of  the  issue  with  them.  The  leaders 
were  unyielding  on  the  main  point  in  con- 
troversy. Then  by  an  unfairly  worded  bal- 
lot, which  compelled  the  employees  to  de- 
clare in  favor  of  the  basic  eight-hour  day, 
the  men  authorized  the  brotherhood  leaders 
to  use  their  judgment.  The  chiefs  there- 
upon reiterated  the  demand  that  they 
should  have  all  they  asked  for,  or  the  trains 
would  be  stopped.  Another  conference  was 
held  at  the  request  of  the  railroad  officials. 
It  proved  fruitless.  The  officials  then,  not 
the  employees,  appealed  to  the  federal  medi- 
ation board.  Again  the  railroads  were  in  a 
conciliatory  mood,  the  men  stubborn  in  their 
refusal  to  discuss  the  main  issue. 

Despite  the  fact  that  labor  has  fought 
for  a  generation  for  the  principle  of  arbi- 
tration, the  brotherhoods  have  in  this  con- 
troversy rejected  the  principle.  They  claim 
that  their  demand  for  the  eight-hour  basic 
day  is  not  arbitrable,  apparently  on  the 
ground  that  a  shortening  of  hours  is  vital 
to  their  welfare.  As  has  been  pointed  out, 
however,  the  demand  is  in  fact  not  for  a 
shortening  of  hours,  but  for  an  increase  in 
wages.  The  men  are  willing  to  arbitrate 
their  "time  and  a  half  for  overtime"  re- 
quest, but  not  the  wage  increase  demanded 
under  the  cloak  of  a  shortening  of  hours. 

But  should  a  demand  which  seriously  af- 
fects the  finances  of  the  railroads  be  non- 
arbitrable?  The  public  has  set  limitations, 
through  the  Interstate  Commerce  Commis- 
sion, to  the  earnings  of  the  railroads.  They 
are  at  the  mercy,  of  the  public  on  the  one 
hand.  Shall  they  be  allowed  to  be  at  the 
mercy  of  one  group  of  their  employees  on 
the  other? 

One  would  think  from  the  stubbornness  of 
the  demands  that  the  brotherhoods  were 
representing  all  of  the  employees  of  the 
roads.  As  a  matter  of  fact  their  member- 
ship includes  only  18  per  cent  of  the  total 
number  of  railway  workers — -though  they 
received  28  per  cent  of  the  total  wages. 
Shall  the  brotherhoods'  wage-increase  de- 
mands be  non-arbitrable  without  giving 
these  other  82  per  cent  their  day  in  court? 
The  other  employees  are  now  awakening  to 
their  situation.  Some  80,000  of  them  have 
signed  a  petition  asking  that  steps  be  taken 
so  that  their  livelihoods  will  not  be  inter- 
fered with.  They  have  not  demanded  more 
pay  or  shorter  hours.  That  they  are  awak- 
en'ng  to  the  position  in  which  they  are 
placed  by  the  brotherhoods,  however,  is  ap- 
parent. They  have  rights  which  surely 
have  some  relation  to  those  of  the  unyield- 
ing brotherhoods.  Arbitration  might  shed 
light  on  that  relation. 


Instead  of  being  objects  of  sympathy, 
which  they  were  when  their  demands  were 
wrongly  understood,  the  brotherhoods  are 
now  standing  forth  in  their  true  light — as 
enemies  of  American  industrial  peace.  They 
have  rejected  the  medium,  built  up  through 
long  time  and  much  stress,  by  which  indus- 
trial controversy  can  alone  be  satisfactorily 
settled  —  arbitration.  They  have  tried  to 
carry  labor  back  a  generation  and  to  put 
force  in  place  of  conciliation.  They  have 
adopted  the  ways  of  industrial  war  rather 
than  of  industrial  peace. 

The  strangest  feature  in  the  whole  con- 
troversy is  that  the  President  of  the  United 
States,  claiming  he  was  an  advocate  of  ar- 
bitration, should  concede  to  the  men  their 
major  request  and  demand  of  the  railroads 
that  they  concede  a  ten-hour  rate  for  an 
eight-hour  day,  leaving  only  the  minor  de- 
mands to  arbitration.  ,  The  railroads  were 
right  in  recusing  to  accept  the  President's 
terms  and;  in  the  opinion  of  this  journal, 
the  country  will  stand  behind  them  in  their 
refusal. 

Yet,  true  to  the  conciliatory  attitude  they 
have  borne  throughout  the  controversy, 
they  have  countered  with  reasonable  re- 
quests. They  are  willing  to  set  aside  a  fund 
which  would  represent  the  difference  be- 
.  tween  present  wages  and  those  demanded 
under  the  eight-hour  basic  day,  leaving  to 
the  decision  of  an  arbitration  board  the  dis 
posal  of  the  fund  so  created.  As  an  alterna- 
tive they  are  willing  to  grant  the  President's 
demand  if  assured  that  a  rate  increase  will 
be  given  them  should  investigation  show 
that  the  increased  wages  would  cut  them 
below  a  fair  net  income.  To  each  of  these 
demands,  as  they  became  known,  the  broth- 
erhoods have  rejoined  their  outright  re- 
fusal. Their  course  has  been  consistently 
one  of  rejecting  arbitration;  the  railroads', 
one  of  accenting  it. 

Whose,  therefore,  will  be  the  responsi- 
bility if  the  strike  should  come? 

As  has  been  frequently  said  with  refer- 
ence to  situations  arising  from  the  present 
European  war,  "peace  can  be  purchased  at 
too  high  a  price."  In  the  judgment  of  this 
journal  there  is  no  way  out  for  the  rail- 
roads except  to  meet  the  test,  to  sta.,d  where 
they  have  stood  from  the  beginning — for 
arbitration  —  and  let  the  strike  come. 
Theirs  is  not  the  responsibility,  and  the 
American  public  knows  it,  despite  the  fact 
that  the  President  has  tried  to  make  them 
the  scapegoats.  The  issue  would  have  been 
thrown  into  clearer  light  if  the  President 
had  actually  stood  for  what  he  claims  to 
stand  for — arbitration.  By  taking  an  un- 
neutral attitude — untenable  in  a  mediator — 
he  has  strengthened  the  men  in  their  unrea- 
sonable position.  He  must  bear  some  re- 
sponsibility for  the  strike.  Had  he  put  the 
employees'  attitude  clearly  before  the  coun- 
try, shown  up  their  refusal  of  an  impartial 
arbitration,  instead  of  siding  with  them  on 
their  major  demand,  it  is  hardly  conceivable 
that  the  chiefs  of  the  brotherhoods  could 
have  stood  out  against  public  opinion.  To 
our  mind  the  President,  in  his  address  to 
Congress  on  Tuesday,  has  unfairly  placed 
the  onus  on  the  railroads,  while  the  spirit 
of  his  message  savors  of  opportunism  and 
"peace  at  any  price." 
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THE  OLD  LOG  DAM  ABOVE,  WHICH  DROWNED  A  SERIES  OF  RAPIDS,   WILL  BE   BLOWN   OUT 

Concrete  Dam  Far  from  Railroads  Built  Largely 
with  Materials  at  Hand 

Sand  Washed  from  Hillside,  Quarry  Opened  at  Top  of  Gorge — Interesting 
Conditions  Govern  Design  of  70,000-Yard  Structure  for  Stream  Control 


TO  BUILD  a  large  concrete  dam  across 
the  head  of  Ripogenus  Gorge  on  the 
West  Branch  of  the  Penobscot  River  in 
northwestern  Maine,  45  miles  from  the 
nearest  railroad,  has  required  the  utiliza- 
tion of  every  local  resource.  The  boilers 
are  fired  with  wood  cut  on  the  sides  of  the 
gorge.  A  fully  equipped  sawmill  above  the 
dam  site  supplies  all  form  lumber.  A  trap- 
rock  quarry  has  been  opened  at  the  top  of 
the  gorge  on  the  south  side,  and  the  crusher, 
sand-screening  and  concrete  plants  are 
strung  in  order  down  the  hillside  to  the  end 
of  the  850-ft.  dam,  for  the  construction  of 
which  twin  cableways  and  derricks  are  be- 
ing used.  Cement  and  reinforcing  rods — 
the  only  construction  materials  brought  in 
in  large  quantities — are  transported  over 
the  motor-truck  freight  road  described  in 
the  Engineering  Record  of  Aug.  19,  page 
237. 

Unusual  conditions  dictating  the  con- 
struction for  regulation  purposes  only  of 
a  dam  at  what  might  seem,  to  engineers  un- 
familiar with  the  conditions,  primarily  a 
site  for  power  development,  have  presented 
an  interesting  design  problem. 

Dam  Aids  in  Making  Paper 

On  the  headwaters  of  the  Penobscot  and 
Kennebec  rivers,  in  the  vicinity  of  Moose- 
head  Lake,  the  Great  Northern  Paper  Com- 
pany, owner  of  the  dam,  cuts  annually  al- 
most a  million  logs  for  the  manufacture  of 
paper.  Roughly  four-fifths  of  these  are 
"driven"  down  the  streams  flowing  into  the 
West  Branch  of  the  Penobscot,  then  through 
Ripogenus  Gorge  and  down  to  the  company's 
three  main  mills  at  Millinocket,  Dolby  and 
East  Millinocket.  A  labyrinth  of  natural 
lakes  enlarged  by  numerous  timber  dams 
makes  possible  control  of  the  stream  flow  to 
secure  water  for  carrying  down  the  logs. 
All  of  these  dams,  however,  are  compara- 
tively low,   except  that  at   Chesuncook,   3 


miles  above  Ripogenus,  which  is  one  of  the 
largest  timber  dams  in  existence,  and  the 
only  one  above  Ripogenus  designed  for  stor- 
age. The  other  dams  make  available  little 
water  beyond  that  required  for  the  pur- 
pose of  log  driving. 

Consequently,  after  the  log  drive  is  over 
each  year  there  is  not  enough  water  in 
storage  completely  to  regulate  the  river 
flow  for  power  development  at  the  mills. 
Below  Chesuncook,  however,  there  is  con- 
siderable fall,  these  rapids  being  at  present 
covered  by  Ripogenus  Lake,  a  small  body 
of  water  impounded  by  a  timber  dam  at  the 
head  of  the  gorge.  By  constructing  a  mod- 
ern concrete  dam  below  this  wooden  dam,  it 
was  possible  by  raising  the  level  of  Chesun- 
cook Lake  4  ft.  to  El.  940  to  secure  an  avail- 
able drawdown  of  53  ft.,  28  ft.  of  which  can 


be  drawn  from  the  area  above  the  Chesun- 
cook dam.  Even  should  the  reservoir  be 
left  at  the  level  of  the  lowest  log  sluice 
after  a  dry  log-driving  season,  there  would 
still  be  available  35  ft.  of  water.  Chesun- 
cook Lake  is  already  35  miles  square,  and 
the  new  lake  will  have  an  area  of  about  45 
square  miles.  As  the  entire  capacity  of  18 
billion  cubic  feet  above  the  old  dam,  in  ad- 
dition to  the  10  billion  cubic  feet  added  to 
the  reservoir  capacity  by  the  new  dam,  will 
be  available  after  blasting  out  the  old  tim- 
ber structure,  ample  capacity  for  regulating 
the  flow  over  the  entire  year  will  be  secured. 
Moreover,  by  constructing  a  tunnel  to  the 
foot  of  Ripogenus  Gorge,  a  head  of  240  ft. 
can  be  developed  if  conditions  should  ever 
arise  creating  a  market  for  the  power.  The 
country,  however,  is  not  adapted  to  manu- 
facturing, there  are  no  towns  of  size  within 
many  miles,  and  the  company's  develop- 
ments already  in  operation  are  ample  for 
its  own  needs.  Therefore  the  only  power 
developed  at  the  dam  will  be  the  45  kw. 
necessary  for  electric  operation  of  the  gates, 
log  sluices  and  a  small  traveler  handling 
the  spillway  stoplogs. 

Log  Sluices  Cover  17-Foot  Range  ■•- 
Drop  gates,  releasing  only  enough  water 
to  carry  the  logs,  are  a  feature  of  the  two 
log  sluices.  These  sluices  are  set  side  by 
side  in  the  north  end  of  the  dam,  the  16-ft. 
gate  with  its  sill  11  ft.  below  high  lake 
stage  and  the  12-ft.  gate  with  its  sill  19  ft. 
below  this  datum.  Each  gate  is  set  in  a 
concrete  flume  of  the  same  width.  These 
flumes  come  together  and  discharge  into 
the  river  about  300  ft.  below  the  dam. 
South  of  these  sluices  are  the  four  gates  for 
controlling  the  river  flow.  These  have  a 
combined  clear  width  of  38  ft.,  sufficient 
to  provide  water  for  the  mills  until  the  lake 
stage  reaches  El.  887,  2  ft.  above  their  sills. 
The  gate  openings  are  entirely  lined  with 
cast  iron,  as  it  was  estimated  that  concrete 
would  be  eroded  at  the  velocity  developed 
by  discharging  under  full  head. 

For  the  remaining  length  the  crest  of  the 
dam  stops  8  ft.  below  high  lake  level,  or  at 
El.  932.  At  El.  945  is  a  concrete  roadway 
across  the  dam  carried  on  piers  between 
which  are  seated  stoplogs  up  to  El.  940. 
The  spillway  openings  total  450  ft.,  suffi- 
cient to  pass  the  maximum  recorded  flow  of 
23,000  sec.-ft. 

The  dam  is  built  on  traprock,  the  joint 


#^v!:f!^j&^'^3»g^ 


PULP  LOGS  GOING  THROUGH  THE  UNCOMPLETED  SECTION   ON    THE   SUMMER  LOG  DRIVE 


September  2,  1916 


ENGINEERING     RECORD 


281 


u;ft,  quarry  above  cableways  and  concrete  plant;  right,  sluicing  thousands  of  yards  of  glacial  drift  to  secure  sand 


cracks  of  which  are  being  grouted  solid  to 
an  elevation  50  ft.  below  the  footings. 

Plant  Layout  Takes  Advantage  of  Site 

The  construction  layout  can  be  readily 
grasped  from  the  accompanying  photo- 
graphs. Traprock  quarried  at  the  top  of 
the  south  side  of  the  gorge  is  loaded  by  a 
traveler  into  cars  feeding  a  gyratory 
crusher.  From  this  the  stone  drops  to 
secondary  crushers  and  thence  to  the  bins 
over  the  two  1-yd.  mixers.  East  of  these 
bins  is  the  cement  house,  receiving  cement 
from  the  motor  trucks,  level  with  its  roof, 
and  discharging  it  by  means  of  gravity 
rollers  to  the  mixer  platform  below  its  floor. 
Over  this  house  is  a  rope  conveyor  with 
pans  which  transports  the  sand  from  the 
team  dump  to  the  hoppers  over  the  mixer. 
The  mixers  discharge  into  cableway  buck- 
ets. These  are  dumped  into  the  forms  di- 
rect or  are  rehandled  by  derricks,  for  the 
dam  proper.  For  the  roadway,  the  buckets 
discharge  into  movable  hoppers  and  the  con- 
crete is  distributed  in  carts.  The  south 
half  of  the  dam  and  the  north  section  to  the 
south  side  of  the  sluice  gates  have  been  built 
with  little  cofferdam  work.  As  soon  as  the 
sluice  gates  are  finished,  and  the  log-driv- 
ing season  is  over,  a  crib  dam  will  be  thrown 
across  the  main  channel,  the  river  diverted 
through  the  sluice  gates  and  the  remaining 
section  of  the  foundation  finished.  It  is 
expected  that  the  present  season  will  see 
the  completion  of  the  project. 

The  only  sand  found  after  a  thorough 
search  of  the  lake  bottom  and  the  surround- 


ing country  was  contained  in  a  glacial  de- 
posit of  sand,  clay  and  boulders  2  miles 
below  the  dam.  Pumps  were  installed  below 
the  gorge  on  the  river,  and  an  8-in.  pipe 
line  delivering  1500  gal.  per  minute  run  to 
the  top  of  the  pit.  After  clearing  the  pit 
and  stripping  the  surface  of  boulders  and 
vegetable  matter,  two  channels  were  cut, 
down  which  the  material  is  washed  to  two 
large  basins  each  holding  about  400  cu.  yd. 
The  flow  of  water  and  the  slope  of  chan- 
nels and  basins  are  adjusted  so  that  most 
of  the  small  boulders  are  dropped  above  the 
basins.  Practically  all  of  the  sand  and  peb- 
bles lodge  in  the  basins,  while  all  of  the 
clay  and  vegetable  matter  overflows  the 
brush  dam  below  each  basin  and  is  carried 
off  into  the  river. 

A  large  force  of  men  and  teams  are 
required  to  remove  the  boulders,  shovel 
the  sand  and  transport  it  to  the  dam 
where  the  pebbles  are  screened  out  and  run 
into  the  stone  bin.  Blasting  is  frequently 
resorted  to,  as  the  stream  through  the  pipe 
line,  discharged  more  than  100  ft.  above 
the  river,  is  not  under  great  pressure  and 
depends  for  its  eroding  power  on  the  fall  in 
the  channels  cut  for  it.  Between  20  and 
50  per  cent  of  sharp,  coarse  granite  sand  is 
reclaimed  from  the  material  sluiced.  The 
cost  is  higher  than  the  price  of  sand  at 
several  points  in  the  state,  but  is  still  below 
even  the  cost  of  transportation  of  sand  from 
the  nearest  rail  point. 

Most  of  the  construction  equipment  was 
brought  in  during  the  winter  on  sleds.  A 
large  part  of  it  was  hauled  across  the  ice 


on  Moosehead  Lake  from  Kineo  in  the  cold 
winter   of   1914-15. 

A  camp  with  two  mess  halls,  accommoda- 
tions for  the  350  men  employed  and  cot- 
tages for  the  men  in  charge,  foremen  and 
office  force  is  located  upstream  from  the 
dam  on  the  south  bank.  The  dam  is  now 
being  completed  by  the  forces  of  the  Great 
Northern  Paper  Company,  of  which  Garret 
Schenck  is  president.  J.  T.  Mullen  is  in 
charge  of  the  project  as  superintendent. 
H.  S.  Ferguson,  consulting  engineer,  de- 
signed the  development  and  is  supervising 
its  construction.  He  is  represented  on  the 
work  by  E.  W.  Prouty,  resident  engineer. 


concrete  and  crushing  plants  arranged  on  hillside  above  dam 


Worn  Macadam  Road  Re- 
paired by  Tar  Spraying 

Inexpensive  Equipment  Employed  to  Distribute 

Tar    Under    Pressure— Detailed    Cost 

Figures  Given 

By  ROBERT  H.  McNEILLY 

Assistant  Professor  of  Civil  Engineering,  Van- 

derbilt  University,  Nashville,  Tenn. 

ONE  of  the  most  puzzUng  problems 
which  confront  the  highway  engineer 
is  how  to  repair  a  macadam  road  success- 
fully, without  excessive  expense  for  scari- 
fying, rolling  and  clean  surfacing  stone, 
when  it  is  determined  to  treat  the  road 
with  oil  or  tar. 

On  the  campus  at  Vanderbilt  University, 
Nashville,  Tenn.,  we  had  a  road  which  was 
in  a  peculiarly  favorable  condition  for  the 
application  of  a  light  tar.  This,  it  is 
thought,  will  serve  not  merely  as  a  dust  pre- 
ventive, but  will  act  to  prolong  the  life  of 
the  road  for  several  years. 

Picture  1  shows  a  general  view  of  this 
road  before  treatment.  It  will  be  noted 
that  the  road  is  on  a  steep  slope,  but  car- 
ries practically  no  drainage  except  the  wa- 
ter which  falls  on  its  own  surface.  It  was 
rebuilt  about  five  years  ago  with  a  water- 
bound  macadam  surface  of  a  peculiarly  ce- 
mentitious  limestone.  Picture  2  indicates 
how  almost  every  particle  of  the  binder  has 
when  it  is  determined  to  treat  the  road 
was  on  the  point  of  going  to  pieces.  On  the 
day  when  these  pictures  were  taken,  diffi- 
culty was  experienced  in  finding  half  a 
dozen  large  stones  actually  displaced  in  the 
road  surface,  while  two  weeks  later,  when 
the  work  was  done,  more  than  50  such 
stones  were  swept  out  of  the  road. 

Equipment  Inexpensive 

The  road  was  first  swept  clean,  then 
Tarvia  B,  a  low-carbon  tar,  fluid  at  ordi- 
nary temperatures,  furnished  by  the  Bar- 
rett company,  was  applied  cold  by  an  inex- 
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1 — CONDITION   OF  ROAD   BEFORE   TREATMENT 


2 — EVERY    PARTICLE  OF   BINDER  REMOVED   BY   WASH 


pensive  eijuipment  developed  locally  by  the 
Uncle  Hiram  Roofing  &  Paving  Company, 
which  furnished  the  labor.  The  apparatus 
for  applying  the  tar  is  shown  in  Picture  3. 
An  ordinary  four-wheel  wagon  has  a  500- 
gal.  tank  mounted  on  it.  To  this  is  at- 
tached a  truck  which  carries  a  2y2-hp.  gas- 
oline engine,  which  operates  a  geared  water 
pump  of  the  single-acting,  plunger  type. 
The  purpose  of  this  pump  is  merely  to  pass 
the  tar,  which  is  siphoned  out  of  the  tank, 
through  its  suction  valves  into  its  pressure 
chamber.  The  gasoline  engine,  at  the  same 
time,  drives  a  small  air  compressor  which 
maintains  a  pressure  of  175  lb.  per  square 
mch  in  the  rather  large  air  dome  of  the 
pump.     The  pressure   is   controlled   by   a 


Analysis  of  Crushed  Gravel 

Per  cent 
retained 

On   Vi-in.  mesh  sieve 3.6 

Between   V4-ln.  mesh  and  10-mesh  sieve .51.1 

Between  10  and  20-mesh  sieve 19.3 

Between  20  and  40-mesh  sieve 8.4 

Between  40  and  100-mesh  sieve 9.3 

Between  100  and  200-mesh  sieve 3.2 

Passing  200-mesh  sieve 5.1 


safety  valve,  which  discharges  back  into  tha 
tank  if  the  working  pressure  is  exceeded. 
This  air  pressure  serves  to  atomize  the  tar 
which  is  applied  to  the  road  through  a 
hose,  which  terminates  in  a  long  goose- 
neck, with  a  spray  at  the  end.  The  total 
cost  of  this  apparatus  need  not  exceed 
$500.  It  will  be  noted  that  the  equipment 
is  quite  similar  to  a  spray-painting  out- 
fit. 

In  operation  the  team  pulls  the  tank  and 
truck  about  20  ft.  at  a  time.  Then  the 
brakes  are  applied  and  the  road  oiled  up 
to  this  point,  when  another  move  of  similar 
length  is  made. 

The  road  treated  was  595  ft.  long  and 


14' 2  ft.  wide — an  area  of  933  sq.  yd.  The 
time  taken  to  apply  the  oil  was  1  hour  53 
minutes,  or  the  rate  of  application  was  SYi 
sq.  yd.  per  minute.  On  larger  and  continu- 
ous work,  a  speed  of  10  sq.  yd.  per  minuts 
can  easily  be  attained. 

As  the  tar  was  applied,  crushed  gravel, 
furnished  by  T.  L.  Herbert  &  Sons,  was 
spread  by  hand,  following  close  behind  the 


5 — POT    HOLES    DEVELOPED    IN    IMPROPERLY    CON- 
STRUCTED   BITUMINOUS    ROADS 

tarring.  This  crushed  gravel  is  very  coarse, 
and  even  the  material  that  passes  the  200- 
mesh  sieve  appears  sharp  under  the  micro- 
scope. The  sieve  analysis  is  shown  in  the 
table. 

This    crushed    gravel    comes    from    the 
crusher  much  drier  than  river  sand  and  is 


thus  bonded  by  the  tar  the  more  readily. 
Eight  cubic  yards  were  used  on  the  job, 
which  was  equivalent  to  0.85  cu.  yd.  per  100 
sq.  yd.  of  road  .surface.  This  appeared  to 
be  rather  too  heavily  applied,  and  %  cu. 
yd.  per  100  yd.  of  road  surface  seems  to  be 
a  more  rational  quantity.  Following  the 
practice  developed  in  Alleghany  County, 
Pa.,  the  gravel  was  not  rolled  in,  as  expe- 
rience has  shown  that  the  ordinary  traf- 
fic is  decidedly  more  successful  in  bond- 
ing the.  surf  ace  material.  Picture  4  shows 
the  detailed  appearance  of  the  surface  after 
the  work  was  complete. 

The  total  amount  of  Tarvia  B  used  was 
approximately  275  gal.  for  933  sq.  yd.  of 
road  surface,  or  0.3  gal.  per  square  yard. 

The  cost  of  the  normal  operation  of  tar- 
ring a  road  in  this  manner  is  as  follows: 


Cost  of  Tarring  Road 

Per 

Labor  day 

1    foreman    $3  00 

1    engineman    1.^0 

1    spray   man l.">0 

4   laborers,  sweeping  and  spreading  gravel  at 

$1.35  per  day 5.4ii 

1   team  and  driver 3.50 

Gasoline,    etc 1.30 

Total  cost  of  application  per  day  of  9    hr. $16.20 

Materials,  per  100  Square  Yards 

30  gal.  Tarvia  B  at  9  cents $2.70 

%  cu.  yd.  crushed  gravel,  at  $1.50 1.12 

Total    $3.82 

Cost  of  application  per  100  sq.  yd 30 

Total  actual  cost  to  contractor  per  100  sq.  yd.   $4.12 

Assuming  a  rate  of  application  of  10  sq.  yd.  per 
minute,  this  is  equivalent  to  a  total  cost  for  applica- 
tion of  30  cents  per  100  sq.  yd. 


In  this  connection  two  interesting  pic- 
tures are  submitted  which  show  some  as- 
phalted roads  which  were  more  or  less  a 
failure.  These  roads  were  constructed  on 
Vanderbilt  campus  in  1910,  and  were  the 


3 — INEXPENSIVE  APPARATUS  FOR  SPRAYING  TAR 


4 — APPEARANCE  OF  SURFACE  AFTER  TAR  AND  GRAVEL  TREATMENT 
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first  penetration-method  roads  attempted 
locally.  Since  that  time  local  contractors 
have  become  equipped  with  proper  appara- 
tus for  the  application  of  bitumen,  hot  and 
under  pressure,  and  thousands  of  square 
yards  of  this  type  of  road  have  been  built  in 
Nashville.  Picture  5  shows  how  pot-holes 
developed  in  this  road,  which  was  con- 
structed by  the  penetration  method,  using 
asphalt  of  about  14  mm.  penetration. 
Nearly  21.2  gal.  per  square  yard  of  road 
surface  was  used  and  the  total  cost  of  re- 
surfacing, rolling  and  treating  with  asphalt 
was  approximately  45  cents  per  square  yard. 
The  "picking  up"  of  this  road,  shown  in 
photograph  5,  is  thought  to  be  largely  the 
result  of  too  much  asphalt  on  the  surface, 
this  asphalt  having  been  applied  by  heating 
in  an  open  kettle  and  applying  by  hand  from 
coal  scuttles.  Limestone  screenings  were 
also    used    as    a    surfacing,    which    partly 


6 ASPHALT    "killed'-    BY    SURFACING    OF    LIME- 
STONE  SCREENINGS 

"killed"  the  asphalt,  due  to  their  large  con- 
tent of  very  fine  dust  or  "flour."  Picture  ("> 
shows  how  this  action  of  "killing"  the  oil 
occurred,  causing  the  asphalt  to  crumble 
where  the  road  was  not  subject  to  travel. 

These  last  two  pictures  show  in  a  marked 
degree  how  our  knowledge  of  this  method 
of  road-building  has  improved  since  1910, 
when  these  roads  were  rebuilt,  and  also,  in 
a  more  marked  degree,  do  they  show  the 
effect  of  having  the  local  contractors  equip 
themselves  with  feasible  apparatus  for  do- 
ing this  class  of  work. 

S.  A.  Weakley,  junior  engineer,  U.  S. 
Army,  took  the  pictures  which  illustrate 
this  article. 


British  Columbia  Railway  Aid 

Bonds  to  the  value  of  $2,000,000  will  be 
floated  at  once  by  the  Province  of  British 
Columbia,  Canada,  to  enable  the  Pacific 
Great  Eastern  Railway  to  complete  its  line 
through  to  Prince  George.  The  issue  will 
be  sold  under  authority  granted  by  the  last 
British  Columbian  legislature,  whereby  the 
province  is  empowered  to  borrow  $10,000,- 
000  for  the  purpose  of  assisting  the  line. 
Part  of  the  loan  is  for  enabling  the  railway 
to  complete  work  already  undertaken.  Men 
have  been  sent  north  to  Clinton,  B.  C,  and 
from  that  point  track  will  be  rushed  ahead 
along  the  grade.  It  is  expected  that  the 
.steel  will  reach  Prince  George  some  time  in 
the  fall. 


Complete  Tests  of  Mortars  and  Concretes 
Reported  by  U.  S.  Bureau  of  Standards 

Results  of  a  Most  Comprehensive  Series  of  Investigations 
Into  Effects  of  Single  Variables  Have  Practical  Significance 


RESULTS  and  conclusions  based  on 
20,000  tests  of  mortar  and  concrete 
specimens  are  given  in  Technologic  Paper 
58  of  the  U.  S.  Bureau  of  Standards,  in 
which  is  reported  probably  the  most  com- 
prehensive and  practical  series  of  investiga- 
tions into  the  effects  of  various  factors  upon 
the  strength  of  concrete  ever  made.  By 
varying  one  factor  at  a  time,  experiments 
were  made  to  determine  accurately  the 
effects  of  consistency,  of  age,  of  density 
and  proportions  of  the  mix,  of  the  nature 
of  the  aggregates,  of  the  methods  of  mix- 
ing and  placing,  and  of  the  manner  of 
curing. 

It  is  shown  that  in  many  cases  greater 
compressive  strength  with  lower  cost  re- 
sults from  other  than  the  usual  .standard 
proportions,  such  as  the  1 :2 :4  mix  so  com- 
monly used.  Concretes  differing  widely  in 
composition  from  Fuller's  ideal  curve  were 
found  to  give  high  strength,  and  conclusive 
proof  was  developed  to  show  that  the  maxi- 
mum density  curve  varies  for  every  aggre- 
gate and  combination  of  aggregates.  The 
following  abstract  includes  the  principal 
results  and  important  conclusions. 

Scope  and  Method  of  Tests 

Recognizing  that  concrete  differs  from 
other  structural  materials  in  the  fact  that 
the  actual  manufacture  must  be  carried  out 
under  conditions  varying  widely,  for  ex- 
ample, from  the  easily  standardized  and 
controlled  methods  in  the  production  of 
steel,  it  is  claimed  that  the  common  proce- 
dure used  in  inspecting  the  materials  and 
in  testing  the  cement  only  is  no  more  appli- 
cable as  a  measure  of  the  strength  of  the 
resulting  concrete  than  would  be  an  in- 
spection of  the  ore  as  an  indication  of  the 
strength  of  steel.  The  importance  of  bas- 
ing the  selection  and  proportioning  of  ag- 
gregates upon  well-planned  preliminary 
tests,  and  of  extreme  care  in  the  practical 
fabrication  of  the  concrete,  are  therefore 
emphasized. 

Standard  methods  of  testing  were  used, 
and  in  most  cases  compressometer  readings 
were  taken  for  the  purpose  of  determining 
the  yield  points  and  coefficients  of  elasticity. 
The  yield  point  was  found  from  carefully 
drawn  stress-strain  curv'es,  and  located  at 
the  point  where  the  deformations  cease  to 
be  directly  proportional  to  the  loads.  The 
properties  of  the  aggregates  were  obtained 
by  making  granular  analyses,  testing  for 
specific    gravity,    weight    per    cubic    foot, 
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water  absorption  and  percentage  of  voids. 
The  cement  used  was  generally  a  mixture 
of  several  brands  of  American  Portland  ce- 
ments. Practically  all  the  results  given  are 
the  average  of  three  or  more  tests. 

Results  op  Tests 

The  tests  in  many  respects  confirm  previ- 
ous experimental  results.  For  example,  the 
variation  of  strength  with  age  is  indicated 
by  a  comprehensive  series  on  mortars  and 
concretes  showing  decreased  strength  in 
long-time  tests  for  neat  cement  and  1:3 
mortars  in  tension,  but  increased  strength 
with  age  for  concrete  in  compression. 


EFFECT   OF   CONSISTENCY  ON   STRENGTH   OF   CON- 
CRETE OF  VARIOUS  AGGREGATES 

Standard  8  x  16-ln.  cylinders  and  6-in.  cubes  tested 
in  compression 


6      7     6      9      10     II  S      7     6     9     /O 

Percentage  of  Water  Used  in  Mixing 
fBasfyl  on  fofol  dry  weigM  of  cement  and  aggregate) 

EFFECT   OF   CONSISTENCY  ON   STRENGTH   OF  CON- 
CRETE   AT    VARIOUS    AGES 
Standard   S  x  16-in.   cylinders  tested   in  compressio* 

Results  of  experiments  showing  the  dif- 
ference between  machine-mixed  and  hand 
mixed  concretes,  the  general  superiority  of 
the  former  and  the  wide  variations  (as 
much  as  70  per  cent)  which  may  occur  due 
only  to  the  method  of  mixing  the  materials, 
are  presented. 

An  experiment  intended  to  reproduce  the 
conditions  met  in  practice  when  concrete  is 
placed  under  water  was  devised,  and  the 
results  show  that  there  is  a  considerable 
reduction  in  strength  of  concrete  deposited 
in  this  manner,  especially  for  leaner  mix- 
tures— the  1 :2 :4  concrete  attained  70  per 
cent  of  normal  strength,  while  1:3:6  con- 
crete at  one  year  showed  only  25  per  cent 
of  normal.  These  results  are  to  be  consid- 
ered with  caution,  because  in  large  masses 
there  would  probably  be  less  segregation 
than  in  the  standard  8-in.  cylinders  used. 

The  tests  made  to  indicate  the  effect  of 
method  of  storage  on  strength  included 
specimens  stored  out  of  doors  after  four 
weeks  and  specimens  stored  indoors  after 
one  week  in  a  damp  room.  It  is  noteworthy 
that  the  average  strength  of  1 :2 :4  concrete 
was  only  1834  lb.  per  square  inch  at  the 
age  of  one  month  for  the  former  and  only 
1176  lb.  for  the  latter.  These  tests  there- 
fore indicate  that  the  commonly  prescribed 
value  of  2000  lb.  for  1 :2 :4  mix  at  one  month 
is  excessive,  and  that  the  factor  of  safety 
of  concrete  structures  as  usually  designed 
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and   fabricated   may   be   nearer   two  than 
four. 

The  accompanying  diagrams  indicate  the 
vital  influence  upon  strength  of  the  percen- 
tage of  water  used  in  mixing  concrete.  The 
most  satisfactory  consistencies  from  the 
standpoint  of  strength  and  durability  are 
the  quaking  and  mushy  mixtures.  By 
"quaking"  is  meant  a  stiff  mixture  upon 
which  water  can  be  brought  to  the  surface 
by  slight  tamping  and  which  will  not  flow 
readily.  By  "mushy"  is  meant  a  soft  mix- 
ture which  is  not  watery,  but  can  be  spaded 
and  readily  worked  into  place  in  the  forms. 
Fluid  mixtures  which  flow  readily  into  place 
in  the  forms  with  little  or  no  working,  often 
used  for  chuted  concrete  on  construction 
work,  will  give  strength  far  below  that 
properly  obtainable  by  the  same  ingredi- 
ents, owing  to  the  tendency  to  segregate 
and  the  formation  of  laitance. 

Relation  Between  Density  and 
Strength 

Results  of  another  comprehensive  series 
show  the  direct  relation  between  density 
and  strength — the  strength  apparently 
varying  directly  as  the  density  when  the 
relative  quantity  of  cement  to  aggregate 
is  the  same.  The  effect  of  varying  the  pro- 
portions of  the  aggregates  is  also  indicated. 
The  fallacy  in  the  method  of  proportioning 
by  voids  is  pointed  out,  and  many  results 
showing  high  strength  for  aggregates  dif- 
fering widely  from  Fuller's  ideal  curve  are 
given.  The  great  possibilities  of  economy 
in  the  selection  and  mixing  of  aggregates 
are  further  confirmed  by  the  series,  in 
which  large  amounts  of  coarse  aggregates 
were  included.  The  results  show  that  in 
every  case  the  addition  of  large  coarse  ag- 
gregates give  higher  strength  than  was  at- 
tained by  the  1 :2 :4  gravel  concrete  to  which 
various  percentages  of  large-size  trap  rock 
were  added.  Maximum  density  and  maxi- 
mum strength  are  usually  obtained  with  a 
concrete  in  which  the  ratio  of  fine  to  coarse 
aggregate  is  not  less  than  1  to  3. 

Among  the  other  results  of  practical  sig- 
nificance may  be  cited  the  accelerating  ac- 
tion of  steam  pressure,  up  to  80  lb.  per 
square  inch,  upon  the  hardening  of  mortar, 
accompanied  by  increase  in  compressive 
strength.  Steam-cured  mortar  or  concrete 
is  of  much  more  uniform  appearance,  and 
the  modulus  of  elasticity  and  yield  point 
increase  with  duration  and  amount  of  the 
steam  pressure. 

Principal  Conclusions 

The  seventeen  conclusions  given  by  the 
authors,  R.  J.  Wig,  G.  M.  Williams  and  E. 
R.  Gates,  as  the  result  of  these  tests,  are 
considered  so  important  in  affecting  stand- 
ard practice  in  concrete  construction  that 
they  are  quoted  in  full: 

"1.  No  standard  of  compressive  strength 
can  be  assumed  or  guaranteed  for  concrete 
of  any  particular  proportions  made  with  any 
aggregate  unless  all  the  factors  entering 
into  its  fabrication  are  controlled. 

"2.  A  concrete  having  a  desired  compres- 
sive strength  is  not  necessarily  guaranteed 
by  a  specification  requiring  only  the  use  of 
certain  types  of  materials  in  stated  propor- 
tions. Only  a  fractional  part  of  the  desired 
strength  may  be  obtained  unless  other  fac- 
tors are  controlled. 

"3.  The  compressive  strength  of  a  con- 
crete is  just  as  much  dependent  upon  other 
factors,  such  as  careful  workmanship  and 
the  use  of  a  proper  quantity  of  water  in 


mixing  the  concrete,  as  it  is  upon  the  use 
of  the  proper  quantity  of  cement. 

"4.  The  compressive  strength  of  concrete 
may  be  reduced  by  the  use  of  an  excess  of 
water  in  mixing  to  a  fractional  part  of  that 
which  it  should  attain  with  the  same  mate- 
rials. Too  much  emphasis  cannot  be  placed 
upon  the  injurious  effect  of  the  use  of  ex- 
cessive quantities  of  water  in  mixing  con- 
crete. 

"5.  The  compressive  strength  of  concrete 
may  be  greatly  reduced  if,  after  fabrica- 
tion, it  is  exposed  to  the  sun  and  wind  or 
in  any  relatively  dry  atmosphere  in  which 
it  loses  its  moisture  rapidly,  even  though 
suitable  materials  were  used  and  proper 
methods  of  fabrication  employed. 

"6.  The  relative  compressive  strength  of 
concretes  to  be  obtained  from  any  given 
materials  can  be  determined  only  by  an 
actual  test  of  those  materials  combined  in 
a  concrete. 

Relative  Value  of  Aggregates 

"7.  Contrary  to  general  practice  and 
opinion  the  relative  value  of  several  aggre- 
gates to  be  used  in  concrete  cannot  be  de- 
termined by  testing  them  in  mortar  mix- 
tures. They  must  be  tested  in  the  combined 
state  with  the  coarse  aggregate. 

"8.  Contrary  to  general  practice  and 
opinion  the  relative  value  of  several  coarse 
aggregates  to  be  used  in  concrete  cannot 
be  determined  by  testing  them  with  a  given 
sand  in  one  arbitrarily  selected  proportion. 
They  should  be  tested  in  such  combination 
with  the  fine  aggregate  as  will  give  maxi- 
mum density,  assuming  the  same  ratio  of 
cement  to  total  combined  aggregate  in  all 
cases. 

"9.  No  type  of  aggregate  such  as  granite, 
gravel  or  limestone  can  be  said  to  be  gen- 
erally superior  to  all  other  types.  There 
are  good  and  poor  aggregates  of  each  type. 

"10.  By  proper  attention  to  methods  of 
fabrication  and  curing,  aggregates  which 
appear  inferior  and  may  be  available  at  the 
site  of  the  work  may  give  as  high  compres- 
sive strength  in  concrete  as  the  best  se- 
lected materials  brought  from  a  distance, 
when  the  latter  are  carelessly  or  improperly 
used. 

"11.  Density  is  a  good  measure  of  the 
relative  compressive  strength  of  several  dif- 
ferent mixtures  of  the  same  aggregates 
with  the  same  proportion  of  cement  to  total 
aggregate.  The  mixture  having  the  high- 
est density  need  not  necessarily  have  the 
maximum  strength,  but  it  will  have  a  rela- 
tively high  strength. 

"12.  Two  concretes  having  the  same  dens- 
ity but  composed  of  different  aggregates 
may  have  widely  different  compressive 
strengths. 

Relation  Between  Gradation  of  Aggre- 
gates and  Compressive  Strength 

"13.  There  is  no  definite  relation  between 
the  gradation  of  the  aggregates  and  the 
compressive  strength  of  the  concrete  which 
is  applicable  to  any  considerable  number  of 
different  aggregates. 

"14.  The  gradation  curve  for  maximum 
compressive  strength,  which  is  usually  the 
same  as  for  the  maximum  density,  differs 
for  each  aggregate. 

"15.  With  the  relative  volumes  of  fine 
and  coarse  aggregate  fixed,  the  compressive 
strength  of  a  concrete  increases  directly, 
but  not  in  a  proportionate  ratio,  as  the 
cement  content.  An  increase  in  the  ratio 
of  cement  to  total  fine  and  coarse  aggre- 
gates when  the  relative  proportions  of  the 


latter  are  not  fixed  does  not  necessarily  re- 
sult in  an  increase  of  strength,  but  may 
give  even  a  lower  strength. 

"16.  The  compressive  strength  of  con- 
crete composed  of  given  materials,  combined 
in  definite  proportions  and  fabricated  and 
exposed  under  given  conditions,  can  be  de- 
termined only  by  testing  the  concrete  actu- 
ally prepared  and  treated  in  the  prescribed 
manner. 

"17.  The  results  included  in  this  paper 
would  indicate  that  the  compressive  strength 
of  most  concretes,  as  commercially  made, 
can  be  increased  25  to  100  per  cent  or  more 
by  employing  rigid  inspection  which  will 
insure  proper  methods  of  fabrication  of  the 
materials." 


Inconsistencies  Shown  in 
Water  and  Sewer  Laws 

Curious  Anomalies  Exist  in  Attitude  of  Legisla- 
tures Relating  to  the  Financing  of 
These  Utilities 

By  W.  L.  BUTCHER 

With  Metcalf  &  Eddy,  Consulting  Engineers, 

Boston,  Mass. 

NOTWITHSTANDING  the  similarity  of 
the  functions  of  water  and  sewerage 
works  in  contributing  to  the  public  health, 
there  ha:ve  grown  up  in  the  different  states 
some  rather  curious  differentiations  as  re- 
gards the  laws  and  the  attitude  of  legisla- 
tures relating  to  the  financing  of  these 
utilities.  There  can  hardly  be  any  ques- 
tion as  to  the  similarity  of  the  health  re- 
quirements which  demand  the  installation 
of  both  water  and  sewerage  works.  The 
difference  appears  to  be  one  of  degree  only, 
the  construction  of  sewers  being  delayed, 
possibly,  until  public  necessity  arises,  with 
the  police  power  of  the  state  always  in  the 
background,  while  the  construction  of  wa- 
terworks often  takes  place  earlier  than 
sanitary  necessity  might  demand,  in  order 
to  meet  the  comfort  or  convenience  of  the 
community. 

This  latter  phase  of  the  matter,  with  its 
possibility  of  profit  from  the  sale  of  water, 
early  led  to  the  installation  of  many  private 
plants.  The  difference  in  the  financial  pro- 
cedures may  doubtless  be  partly  attributed 
to  this  fact.  Their  similarity  is  recog- 
nized, moreover,  as  we  find  in  some  com- 
munities privately  owned  sewerage  systems 
being  run  for  profit  and  in  other  places 
waterworks  construction  financed  by  "spe- 
cial assessments,"  although  the  latter 
scheme  is  more  particularly  associated  with 
sewerage  works.  Probably  the  element  of 
compulsion  associated  with  sewers,  as  dis- 
tinguished from  voluntary  participation  in 
the  benefits  derived  from  waterworks,  has 
something  to  do  with  the  differing  attitude 
of    the    law    and    legislatures    in    the    two 


cases. 


Liens  on  Real  Estate 


One  of  the  anomalies  is  annually  brought 
to  mind  in  Massachusetts  through  the  effort 
of  the  New  England  Waterworks  Associa- 
tion to  have  bills  for  water  made  a  lien  on 
real  estate.  These  efforts  regularly  fail, 
through  the  plea  of  the  extra  work  of  con- 
veyancing entailed,  in  spite  of  the  fact  that 
Brockton  and  other  cities  in  Massachusetts 
assess  and  collect  annual  bills  for  rental  of 
sewers,  based  on  the  extent  of  use  as  meas- 
ured by  the  consumption  of  water.  These 
bills  are,  in  common  with  all  "sewer  assess- 
ments," a  lien  on  real  estate. 
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Of  course,  a  water  department  has  a 
lever  in  that  the  water  may  be  shut  off  until 
the  bill  is  paid,  whereas  it  would  be  against 
public  policy  to  shut  off  a  sewer  connec- 
tion. It  is  quite  conceivable,  however,  that 
the  danger  from  a  lack  of  water  might,  un- 
der some  circumstances,  be  as  serious  as  a 
lack  of  sewerage  facilities.  As  a  matter  of 
fact,  in  New  Jersey  and  possibly  other 
states,  water  bills  are  a  lien  on  real  estate. 
In  the  case  cited  the  differing  attitude  is 
further  emphasized  by  the  long  legal  fight 
ultimately  carried  to  the  Supreme  Court  of 
the  United  States,  which  was  necessary  be- 
fore Brockton,  Mass.,  could  establish  the 
right  to  charge  annual  rentals  for  sewer 
connections,  based  on  the  extent  of  use. 
At  the  same  time,  of  course,  every  water- 
works in  the  state  was  doing  this  very 
thing. 

Pennsylvania  Conditions 

Passing  now  to  another  state,  Pennsyl- 
vania, we  find  still  other  interpretations  of 
the  same  points.  With  regard  to  water- 
works we  find  rates  being  charged  which 
are  sufficient  to  pay  interest,  sinking  fund 
contributions  and  maintenance  expenses, 
the  latter  including  the  cost  of  renewals  of 
wornout  portions  of  the  distribution  sys- 
tem, parts  of  which  are  originally  paid  for 
by  special  assessments  on  abutting  prop- 
erty. On  the  other  hand,  in  the  case  of 
sewers,  the  courts  have  distinctly  said  that 
renewals  could  not  be  charged  to  the  prop- 
erty benefited.  It  will  be  noticed,  however, 
that  in  the  matter  of  waterworks  all 
charges  for  sinking  funds,  renewals,  etc., 
are  taken  care  of  through  the  water  rates. 
Carrying  the  matter  still  further,  we  find 
that,  unlike  the  case  in  Massachusetts,  com- 
munities are  expressly  prohibited  from 
charging  annual  rentals  or  maintenance 
costs  for  the  use  of  the  sewers.  The  courts 
to  bring  about  this  condition  reasoned 
through  the  supposed  analogy  between  pave- 
ments and  sewers,  it  being  a  well-estab- 
lished principle  in  Pennsylvania  that  the 
cost  of  pavement  renewal  could  not  be  re- 
assessed on  abutting  property. 

Renewal  Costs 

It  is,  perhaps,  easy  to  see  how  the  dif- 
ferent practices  relating  to  the  two  sub- 
jects have  grown  up.  They  come  partly, 
of  course,  from  the  difference  in  the  func- 
tions of  the  two  utilities,  although  this  ap- 
pears to  be  a  matter  of  degree  only  and  not 
sufficient  to  prohibit  absolutely  in  one  case 
a  scheme  of  financing  which  is  allowed, 
even  if  indirectly,  in  another  case.  For  in- 
stance, in  those  Pennsylvania  communities 
where,  in  the  case  of  both  sewerage  and 
water  systems,  a  portion  of  the  cost  is 
assessed  on  abutting  property,  thus  assum- 
ing them  to  be  analogous  to  that  extent,  the 
possibility  of  charging  any  maintenance  or 
renewal  costs  to  abutters  is  denied  in  the 
financing  of  the  sewerage  system,  but  is  al- 
lowed through  the  rates  in  the  case  of 
waterworks. 

Certainly  it  would  seem,  referring  to  the 
decisions  cited  in  the  foregoing,  that  the 
analogy  between  waterworks  and  sewers  is 
closer  than  between  pavements  and  sewers, 
and  whereas  it  may  be  inequitable,  or  at 
least  impossible,  to  assess  any  special  bene- 
fit to  abutters,  for  the  maintenance  or  re- 
newal of  pavements,  there  is  no  difficulty  in 
at  least  approximating  the  extent  of  special 
benefit  accruing  to  abutters  on  account  of 
maintenance  and  operation  of  sewers. 


New  York  Subway's  Largest  Elevator  Shaft 
Sunk  Under  Forty-Second  Street 

In  Carrying  Down  Excavation,  Rock  Was  Dropped  Into  Steinway 
Tunnel  72  Feet  Below  the  Street  and  Taken  to  Shaft  at  Riverfront 


UNDER  East  Forty-second  Street,  New 
York  City,  at  the  present  eastern  end 
of  the  Grand  Central  Terminal  of  the  New 
York  Central  Railroad,  and  about  90  ft.  east 
of  Park  Avenue,  will  be  located  the  largest 
elevator  shaft  of  the  rapid-transit  subway 
system  of  New  York  City.  In  the  form  of 
a  trapezoid,  with  its  east  and  west  lines 
parallel  and  55  and  60  ft.  long  respectively, 
the  north  line  approximately  the  north  curb 
line  of  Forty-second  Street,  60  ft.  long,  and 
the  south  leg  61  ft.  in  length,  with  a  sec- 
tional area  of  about  3500  sq.  ft.,  this  shaft 
is  the  largest  structure  of  its  kind  in  the 
Greater  City.  To  the  platform  level  of  the 
Queensboro  subway  below  there  is  a  depth 
of  about  75  ft.,  with  a  maximum  depth  of 
94  ft.  in  the  three  elevator  pits. 
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Section  aa 


SHAFT   AT    STAGE   WHEN    NORTH    HALF   WAS   EX- 
CAVATED,  STEEL  ERECTED   AND   STREET  LOADS 
TRANSFERRED  TO  IT 


This  shaft  will  serve  as  a  direct  under- 
surface  connection  between  the  New  York 
Central  terminal  station  and  the  subway 
lines  intersecting  at  this  point,  and  transfer 
by  means  of  elevators  and  shuttle  service 
under  Forty-second  Street  will  be  made  be- 
tween the  west  side  subway  under  Broad- 
way and  Seventh  Avenue,  the  east  side  sub- 
way under  Park  and  Lexington  Avenues 
and  the  Queensboro  subway  under  East 
Forty-second  Street.  Owing  to  the  fact 
that  the  Queensboro  subway  passengers  are 
now  required  to  walk  about  1000  ft.  through 
East  Forty-second  Street  to  transfer  to  the 
present  subway  line  at  Forty-second  Street 
and  Vanderbilt  Avenue,  work  on  this  ele- 
vator shaft  is  being  prosecuted  with  all  pos- 
sible speed  to  an  early  completion. 

Support  of  Street 

Situated  as  this  shaft  is  directly  beneath 
East  Forty-second  Street,  with  its  heavy 
traffic  at  all  hours,  including  the  cars  of 
two  surface  trolley  lines,  and  with  an  ele- 
vated railroad  structure  above  it,  heavy 
timbering  and  strong  support  of  subsurface 
structures  were  demanded  during  excava- 
tion. With  a  decked  area  about  100  ft.  long 
along  the  street,  and  extending  from  the 
north  curb  to  the  south  building  line,  none 
of  the  operations  were  visible  from  the 
surface.  For  a  depth  of  about  20  ft.  the 
excavation  was  in  earth,  which  was  removed 
from  the  southwest  through  the  subway  ex- 
cavation which  had  been  made  in  the  lot 
adjacent  (the  site  of  the  old  Grand  Union 
Hotel)  for  a  portion  of  the  diagonal  station 
of  the  Lexington  Avenue  subway,  which 
was  described  in  the  Engineering  Record  of 
Aug.  28,  1915,  page  255. 

Timber  sheeting  was  placed  beyond  the 
east  and  west  excavation  lines  of  the  shaft 
and  the  vault  walls  of  the  New  York  Cen- 
tral Railroad  Terminal  on  the  north  curb 
line  were  shored,  the  south  face  of  the 
shaft  opening  into  the  adjacent  subway 
excavation.  Transverse  latticed  girders  and 
timber  horseheads  supported  the  street- 
decking  system  and  the  substructures  men- 
tioned. The  gas  and  water  mains  and  con- 
duits were  slung  with  wire  rope  from  the 
rangers  above  and  a  4-ft.  trunk  sewer  was 
bypassed  beyond  the  south  lines  of  the  shaft 
by  means  of  a  circular  steel  pipe,  and  the 
old  sewer  was  subsequently  removed. 

Excavation  and  Disposal  of  Material 

It  had  been  determined  to  excavate  the 
north  half  of  the  shaft  to  subgrade  first, 
thus  undercutting  only  half  of  the  street  at 
a  time.  In  the  old  north  and  south  tubes  of 
the  Steinway  tunnel,  which  lie  beneath 
Forty-second  Street,  heavy  timber  supports 
were  erected  within  the  lines  of  the  shaft 
excavation  to  overcome  the  effects  of  heavy 
"breakouts"  or  "slips"  in  the  rock  immedi- 
ately above  these  tubes.  Subgrade  of  the 
new  track  floor  was  approximately  12  ft. 
below  the  old  Steinway  tunnel  invert,  with 
a  maximum  depth  in  the  elevator  pit  of  24 
ft.  below.  Accordingly,  an  area  20  x  30  ft. 
in  the  northwest  section  of  the  shaft  was 
taken  down  within  about  6  ft.  of  the  old 
Steinway  tunnel  roof  arch  and  a  small 
opening  was  holed  through   to  the  tunnel 
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below.  Up  to  this  point  all  excavated  ma- 
terial was  removed  through  the  open  sub- 
way excavation  to  the  south  and  from  there 
hoisted  to  the  street  level  and  trucked  to 
scows  at  the  foot  of  East  Forty-second 
Street.  For  the  section  first  excavated  the 
rock  was  uniformly  free  from  breaks  or  bad 
seams,  although  it  presented  a  well-defined 
dip  to  the  west  at  an  angle  of  about  30  deg. 
with  the  horizontal.  This  formation  was 
identical  with  the  dip  of  the  rock  encoun- 
tered in  the  tunnels  below.  Only  a  small 
flow  of  water  manifested  itself  along  the 
west  face  of  the  shaft.  For  this  portion  of 
the  shaft  timbering  was  found  to  be  un- 
necessary. 

In  the  old  north  tube  of  the  Steinway 
tunnel  a  chute  was  constructed  beneath  the 
hole  broken  through  from  the  excavation 
above  and  muck  was  cast  by  means  of  it 
into  cars,  which  were  hauled  east  a  dis- 
tance of  about  2650  ft.  by  a  work  trolley 
running  through  the  north  tube  to  the  old 
Steinway  tunnel  shaft  No.  2  on  the  north 
side  of  Forty-second  Street  east  of  First 
Avenue,  and  thence  by  elevator  to  the  sur- 
face and  by  work  trucks  to  scows  in  the 


shaft  by  work  trolley  and  hoisted  in  a 
bucket  elevator  constructed  by  the  contract- 
or's forces  to  the  several  floors,  from  which 
the  material  was  wheeled  to  place. 

The  south  half  section  of  the  shaft  was 
then  excavated  to  net  lines  and  subgrade, 
heavy  rope  mats  and  timber  buffers  pro- 
tecting the  steelwork  already  in  place. 
Chutes  to  the  previously  excavated  section 
carried  muck  to  the  work  trolley  below,  and 
the  subsurface-disposal  method  was  contin- 
ued throughout  the  operations  in  this  south 
half  of  the  shaft  connecting  with  the  south 
tube  of  the  reconstructed  Steinway  tunnel 
at  the  southeast  corner  of  Park  Avenue  and 
Forty-second  Street.  Badly  shattered  and 
fissured  areas  on  the  west,  east  and  south 
rock  faces  required  two  sets  of  timber  at  ap- 
proximately 30  and  43  ft.  respectively  below 
the  street.  These  timbers  were  hung  in  wire 
rope  slings  from  deck  rangers  and  braced 
to  the  rock  walls  adjacent  and  to  the  north 
portion  of  the  steel  structure  in  place.  Steel 
pins  of  IV-i-in.  diameter  and  from  10  to  12 
in.  long  were  placed  at  right  angles  to  the 
dip  and  also  served  to  hold  heavy  blocks 
which    were    found    shattered    and    seamy. 


Cumulative    Counterweights 
Feature  Spillway  Crest 

By  JOSEPH  WRIGHT 
Engineer,  U.  S.  Reclamation  Service 

MUCH  EFFORT  has  been  expended  in 
devising  means  for  the  automatic  regu- 
lation of  reservoir.s.  The  writer  has  ar- 
rived at  the  design  shown  in  outline  by  the 
accompanying  drawing.  The  controlling 
factor  has  been  an  effort  at  simplicity  and 
reliability,  without  regard  to  possible 
charges  of  patent  infringement. 

Several  designs  for  counterweighted 
gates  have  been  patented,  and  it  is  possible 
that  patents  may  have  been  issued  upon  the 
basic  idea,  but,  be  that  as  it  may,  since  the 
writer  has  no  thought  of  applying  for  a 
patent,  the  design  is  published  for  what  it 
is  worth. 

It  will  readily  be  seen  that  the  controlling 
features  are  a  long-span  gate,  favorable 
hydraulic  conditions  and  a  direct  applica- 
tion of  an  accumulative  counterweight. 

The  first  feature  is  obtained  by  the  intro- 
duction of  a  truss  in  the  gate  construction. 


DESIGN   OF    SPILLWAY   CREST   FOR   AUTOMATIC   REGULATION   OF   RESERVOIR  WATER 


East  River.  It  was  possible  to  dispose  of 
from  12  to  15  yd.  of  spoil  per  hour  in  this 
manner,  against  about  8  or  9  yd.  by  truck- 
ing over  the  surface. 

Subsequently,  the  north  half  of  the  shaft 
cut  was  lengthened  and  excavated  to  sub- 
grade  and  wall  footings  and  column  grill- 
ages were  set.  The  steel  frame  for  this 
area  was  then  erected  to  the  roof  level  be- 
low the  street  deck,  and  by  posting  and 
blocking  up  most  of  the  weight  of  the  sur- 
face and  subsurface  structures  above  this 
area  was  tranferred  to  it.  An  elevated  rail- 
road column  south  of  the  excavated  area, 
carrying  a  maximum  load  of  about  100  tons, 
was  then  underpinned  by  independent  gir- 
der needles,  one  end  of  these  needles  being 
supported  on  a  horsehead  in  the  adjacent 
subway  excavation  and  the  other  on  the 
permanent  shaft  structure.  Timber  posts 
were  wedged  between  successive  floorbeams 
of  the  permanent  structure  down  to  rock 
about  80  ft.  below,  it  having  been  found 
that  the  possible  total  load  might  be  in  ex- 
cess of  the  strength  of  the  floorbeams  and 
their  connections. 

The  concrete  of  the  exterior  shaft  walls 
and  all  portions  of  the  floor  system  was  then 
poured.  The  concrete  was  mixed  at  shaft 
2  and  brought  in  dump  cars  to  the  elevator 


Comparatively  little  water  was  encountered 
here  and  small  flows  were  panned  and  led 
away  by  pipes,  it  being  the  intention  later 
to  grout  these  pipes  after  the  main  walls  of 
the  shaft  are  completed.  The  concrete  for 
this  section  of  the  shaft  structure  was 
spouted  to  place  from  a  tower  within  the 
subway  excavation  to  the  south. 

Efforts  are  being  made  to  complete  the 
steel  work,  install  the  elevators  and  finish 
the  Grand  Central  Station  of  the  Steinway 
tunnel  and  the  passageway  to  the  New  York 
Central  Terminal  and  the  present  subway, 
so  that  passengers  from  Queens  Borough 
may  have  a  direct  underground  connection 
to  uptown  and  downtown  Manhattan  and  to 
the  Bronx  by  the  early  fall.  It  is  hoped  to 
finish  the  construction  work  by  Sept.  1,  and 
if  this  is  accomplished,  the  shaft  will  have 
been  entirely  completed  in  nine  months,  in 
spite  of  the  delay  caused  by  labor  strikes. 

This  work  is  under  the  jurisdiction  of 
Alfred  Craven,  chief  engineer;  Robert 
Ridgway,  chief  engineer  of  subway  con- 
struction, and  John  H.  Myers,  division  en- 
gineer, for  the  Public  Service  Commission, 
and  is  being  prosecuted  by  the  Rapid  Tran- 
sit Subway  Con.struction  Company,  of  which 
George  H.  Pegram  is  chief  engineer  and 
Robert  A.  Shailer  tunnel  engineer. 


The  second  is  merely  a  matter  of  outline. 
The  third  is  attempted  by  conveniently  lo- 
cating a  series  of  properly  adjusted  coun- 
terweights, one  above  the  other,  inside  of 
hollow  piers,  to  be  picked  up  in  their  turn 
as  the  gate  descends. 

Simple  computations  will  show  that  a 
gate  having  a  lift  of  5  or  6  ft.  or  less  may 
have  a  length  of  50  ft.,  and  even  more,  and 
yet  be  of  comparatively  light  construction. 
Such  a  length  will  permit  of  the  passage  of 
large  drift  and  ice. 

The  section  of  crest  shown  is  intended  to 
fit  the  case  of  a  reservoir  having  a  spillway 
and  chute  constructed  in  earth,  the  chute 
descending  the  sidehill  to  the  stream  below. 

The  counterweighting  is  intended  to  be 
as  simple  and  direct  as  possible,  and  cer- 
tain of  operation.  Others  might  prefer  a 
more  scientific  application  of  the  counter- 
weight, although  possibly  less  certain  of 
action.  The  counterweights  shown  may  be 
constructed  of  cast  iron  if  pier  space  is 
valuable.  Whether  of  cast  iron  or  of  con- 
crete as  shown,  they  should  contain  hollow 
spaces  to  be  loaded  with  pig  iron  to  obtain 
a  perfect  adjustment  after  trial.  In  the 
case  under  consideration,  both  the  piers  and 
the  gate  recess  may  be  readily  drained — 
the  latter  enough  to  obviate  back  pressure. 
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Columns  in  First  Floor  of  Boston  Theater 
Avoided  by  Use  of  106-Foot  Truss 

Special  Balcony  Framing  of  Diagonal  Girders  and  Cantilever 
Trusses   Involves   Complex   Detailing   for   Field   Connections 


TO  COMPLY  with  the  owner's  require- 
ment that  no  columns  whatever  should 
be  allowed  to  obstruct  the  view  from  the 
seats  on  the  first  floor  of  the  recently  com- 
pleted Loew's  Orpheum  Theater  in  Boston, 
an  unusual  structural-steel  framework  of 
trusses  and  girders  was  designed  to  carry 
the  balcony  loads  to  the  outside  wall  col- 
umns. 

A  main  truss  of  the  subdivided  panel 
type  spans  the  dis^ce  of  106  ft.  between 
columns.  Parallel  to  this  a  53-ft.  front 
truss  supported  by  two  diagonal  double 
girders  acts  as  a  fulcrum  for  the  cantilever 
trusses.  The  diagonal  girders  rest  upon 
wall  columns  at  one  end  and  upon  the  main 
trusses  near  the  center  at  the  other.  Clear- 
ance requirements  which  limited  depths  and 
door  clearances  necessary  to  permit  pas- 
sageways from  mezzanine  floor  to  balcony 
made  the  main-truss  outline  unusual  and 
the  details  of  design  exceptionally  difficult. 

In  addition  to,  and  closely  related  with, 
the  limitations  in  the  design  of  the  main 
members  were  the  complexity  of  the  field 
connections  and  the  necessity  for  devising 


practicable  details.  At  one  point  three  main 
members  intersect — a  diagonal  double  gir- 
der, the  front  or  fulcrum  truss  and  a  canti- 
lever truss.  The  details  of  the  connection 
here  adopted  are  shown  in  drawings  of  the 
various  members ;  the  front  truss  is  framed 
into  the  cantilever  and  the  latter  rests  upon 
the  diagonal  girder,  with  its  lower  chord 
passing  through  slotted  holes  in  the  web 
plates  of  the  double  girders. 

General  Plan  of  Framing 

As  indicated  in  the  accompanying  half- 
plan  and  sectional  views  of  the  framing  for 
the  balcony  and  mezzanine  floor,  the  build- 
ing is  of  unsymmetrical  outline,  situated 
on  a  lot  about  158  x  108  ft.  on  Hamilton 
Place.  It  has  a  seating  capacity  of  3000. 
The  main  106-ft.  truss  Fl  is  supported  by 
built-up  box  columns  of  two  15-in.  channels 
with  18-in.  cover  plates.  Most  other  col- 
umns are  8-in.  and  10-in.  Bethlehem  H-sec- 
tions.  The  fulcrum  truss  F4  is  ISVa  ft. 
from  the  main  truss,  and  is  supported  by 
the  diagonal  girders  F6  nearly  60  ft.  long, 


which  rest  upon  the  main  truss  at  points 
10  V2  ft.  from  the  center. 

Steel  I-beam  framing  of  the  usual  type 
supporting  reinforced-concrete  stepped  con- 
struction for  the  balcony  is  indicated  on 
the  sections  and  plant,  designed  to  conform 
to  a  parabolic  outline.  Curved-face  chan- 
nels for  the  balcony  are  carried  by  project- 
ing cantilever  beams  of  6-in.  channels  about 
9  ft.  long,  staggering  with  the  cantilever 
trusses,  the  rear  uplift  being  resisted  by 
15-in.  channels.  The  open  well  in  the  mez- 
zanine floor  made  it  necessary  to  design 
some  of  the  steel  beams  in  that  floor  as  can- 
tilevers from  the  front  truss  or  the  diagonal 
girders  over  the  lower  chord  of  the  main 
truss.  In  some  cases  rod  hangers  supported 
similar  beams.  Longitudinal  beams  between 
the  cantilever  trusses,  in  addition  to  acting 
as  mezzanine  floor  framing,  carry  two-angle 
vertical  struts  that  support  the  upper  chord 
of  the  cantilever  trusses  by  longitudinal 
channels,  to  which  the  intermediate  sloping 
diagonal  beams  are  connected. 

Main  Truss  Details 

The  overhead  clearance  lines  for  the  lower 
floor  and  the  necessity  for  keeping  below 
the  known  sloping  seat  lines  fixed  by  the 
requirements  for  clear  sight  lines  to  the 
stage  limited  the  depth  of  the  main  trusses 
to  14  ft.  11  in.  out  to  out,  as  noted  on  the 
stress  sheet  in  one  of  the  drawings.  The 
irregular  panel  lengths  were  necessitated  by 


Half  Plan  of  Balcony  Floor 


Hamilton     Place 
Half  Plan  of  Mezzanine  Floor 


half-mezzanine  and  half-balcony  floor  plans  with  section  at  center  show  general   layout 
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the  openings  for  doors  to  accommodate  in- 
clined passageways  from  the  mezzanine  floor 
to  the  balcony  as  well  as  the  requirement 
for  bearing  surfaces  on  the  lower  chords  at 
the  points  where  the  diagonal  girders  are 
carried.  As  shown  on  the  detail  drawings, 
these  girders  F6  do  not  connect  to  the  truss 


Fl  at  panel  points,  but  are  cut  back  to  pass 
across  the  lower  chords  and  rest  upon  them. 
The  chords  are  therefore  designed  for  both 
direct  and  bending  stresses,  using  typical 
built-up  half-box  sections. 

The  specified  live  load  for  all  floors  was 


stage,  100  lb.  for  the  dressing  rooms  and 
40  lb.  for  the  roof.  The  heavy  sections  and 
high  stresses  for  the  main  truss  are  note- 
worthy, as  are  also  the  subdiagonal  sys- 
tems and  the  large  gusset  plates.  The  top 
chord  carries  the  sloping  beams,  the  con- 


125  lb.  per  square  foot,  with  200  lb.  for  the     nections   for  which   are   provided   as   indi- 


1.    ^" 


-^ 


i,y/ 


'y  ^ 


/ 


^^ 


-  4.  Double  Girder  Fg    V* 


ri   "•  •  •  "        ""*-"•"• 
-_i.s.-v.-i_» Lut.* 


nr 


Plan     US* 


"^^^^ 


\ 

\ 

Section  AA 


Section  BB 


Section  CC 


jIC 


Section  DD 


Material 
m-f/i'xY 
tls6'x6'x'4 

4  Cover  Pis.  h 
I  Cover  PI.  . 


Sfj^''^"^'^ 


PABT    ELEVATION    OF    ONE    GIRDER    f6,    SHOWING   SPECIAL  CONNECTIONS  FOR  BEAMS  AND  TRUSSES 
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and  reinforcement  of  the  web  plate  where 
the  girder  is  cut  back  to  pass  diagonally 
over  the  lower  chord  of  the  main  truss  Fl 
are  indicated  in  the  drawing.  The  end 
stiffeners  were  turned  in  opposite  directions 
to  give  better  bearing  on  the  main  sections 
of  the  chord.  Clip  angles  and  punched  holes 
in  intermediate  stiffeners  are  provided,  as 
indicated,  to  carry  the  mezzanine-floor  fram- 
ing beams  at  the  top  flange. 

To  support  the  fulcrum  truss  which 
frames  into  the  cantilever  truss  F8,  the 
latter  rests  upon  the  top  of  these  diagonal 
girders,  and  is  so  framed  that  its  lower 
chord  passes  through  a  slot  shown  in  the 
webs  of  the  double  girders,  with  connec- 
tions to  shelf  angles  as  indicated  in  the 
sectional  view. 

One  of  the  drawings  showing  the  front 
or  fulcrum  truss  F4,  a  triangular  truss 
about  IV2  ft.  deep,  and  the  cantilever  trusses 
F8  and  FIO  indicates  the  nature  of  the  con- 


FORWARD     ENDS     OF     CANTILEVER     TRUSSES     AND    PROJECTING    BEAM    FRAMEWORK 


cated  by  part  sectional  views.  The  canti- 
lever trusses  connect  to  the  lower  chord  at 
panel  points,  and  in  some  cases  to  the  gus- 
sets and  verticals. 

Clearance  requirements  limited  the  depth 
of  the  diagonal  F6  so  seriously  that  it  was 
necessary  to  use  double  plate  girders  to 
span  from  the  main  truss  to  the  side  col- 
umns, a  distance  somewhat  less  than  60  ft. 


The  depth  back  to  back  of  angles,  as  noted 
in  an  accompanying  drawing  of  one  end  of 
a  single  girder,  is  only  about  3  ft.  6  in. 
The   special   end   details   with    stiffeners 


TYPICAL    TRUSSES    F4,    F8    AND    FlO    INDICATE    CONNECTIONS  BETWEEN   CANTILEVER  TRUSSES  AND  FRONT  TRUSS 
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nections.  The  fulcrum  truss  F4  contains 
double  verticals  spread  sufficiently  to  permit 
the  cantilever  trusses  to  pass  between  them 
over  the  lower  chord  and  rest  upon  it  by 
seats  to  the  top  chord  at  their  panel  points. 
The  end  connection  of  this  truss  F4  to  the 
cantilever  F8  by  ordinary  end  angles  fram- 
ing into  a  large  gusset  plate  is  indicated, 
together  with  the  large  bearing  plates  of 
this  cantilever  F8  upon  the  top  of  the 
diagonal  double  girder. 

The  cantilever  truss  F8  is  a  typical  ex- 
ample of  the  complicated  framing  required 
to  provide  practicable  details  at  the  con- 
nections. The  location  of  field  splices,  in- 
dicated by  the  field  holes  at  the  joints,  was 
a  matter  requiring  special  consideration  in 
order  to  frame  the  various  parts  in  proper 
order.  The  broken  alignment  of  the  lower 
chord  passing  through  the  diagonal  girder 
webs  was  necessary  in  order  to  avoid  inter- 
ference with  the  lower  flange  angles  of 
these  double  girders. 

On  the  top  chords  of  the  cantilever 
trusses   supporting  the  reinforced-concrete 


Solids  a  Problem  at  Power 
Plants  in  Northwest 

Gravel,  Sand  and  Silt  in  Streams  Originating  in 
Glaciers  Must  Be  Handled  EBFectively  to 
Obtain  Satisfactory  Results 

By  JOHN  HARISBERGER 

Superintendent  of  Water  Power,  Puget  Sound 

Traction,  Light  &  Power  Company,  Seattle 

STREAMS  that  originate  in  glaciers  in 
the  mountains  generally  have  a  heavy 
fall  and  carry  a  large  amount  of  solid  mat- 
ter, which  consists  mostly  of  sand,  gravel 
and  silt.     This  is  particularly  true  during 


A  smooth  channel  cut  several  feet  below 
the  intake,  at  right  angles  to  it  and  in  the 
direction  of  the  river  flow,  will  prevent  a 
great  deal  of  gravel  from  getting  into  the 
intake.  This  channel  should  be  so  con- 
structed that  the  velocity  of  the  water  will 
be  quite  high  during  floods,  when  much 
gravel  is  moved,  and  it  should  be  car- 
ried by  the  intake  and  through  the  dam. 
A  certain  amount  of  gravel  is  bound 
to  enter  the  supply  canal,  which  can  be  dis- 
posed of  by  means  of  a  rock  spillway.  The 
latter  generally  consists  of  a  diverting  wall 
2  or  3  ft.  high,  built  diagonally  across  the 
bottom    of    the    canal,    and    an    opening 


GRAVEL  IS  WASTED 
THROUGH  AN  OPEN- 
ING   IN    CANAL    BANK 


PILE  OF  SILT  DIS- 
CHARGED THROUGH 
SMALL  LEAK  I  N 
FLUME 


through  the  side  of  the  canal  to  discharge 
the  gravel  diverted.  It  is  desirable  that 
the  canal  up  to  the  rock  spillway  be  of 
rectangular  cross-section  and  lined  with 
wood,  concrete  or  iron.  The  velocity  of  the 
water  should  be  high  enough  to  keep  the 
gravel  moving. 

The  sand  should  be  allowed  to  settle  be- 


stepped  floor  of  the  balcony,  clip  angles  are 
provided  just  below  the  risers  to  increase 
the  bond.  These  upper  chords  must  resist 
both  direct  and  bending  stresses;  they  are 
designed  of  unequal-legged  angles,  detailed 
with  the  short  legs  vertical. 

The  two  main  roof  trusses,  one  of  106-ft. 
span,  had  chords  of  Bethlehem  H-column 
sections.  These  sections  were  found  to  be 
both  economical  and  efficient  and  permitted 
simple  and  practical  details  of  connections 
and  splices. 

The  grid-iron  construction  consisted  of 
2  X  %-in.  flats,  4  in.  on  centers,  placed  with 
the  2-in.  dimension  horizontal,  battened  to- 
gether on  about  2-ft.  centers  and  resting 
on  a  4-in.  SVk-lb.  H-spaced  about  4  ft.  apart, 
thus  forming  a  removable  grating,  spanning 
longitudinally  over  the  stage.  This  design 
of  gridiron  has  been  installed  in  a  number 
of  New  York  theaters  and  found  to  be  very 
satisfactory,  and  is  generally  considered  to 
be  preferable  to  the  3-in.  channel  construc- 
tion used  extensively  in  Chicago  and  the 
West,  which  spans  transversely  over  the 
stage.     It,  is  considerably  more  economical. 

The  general  contractors  were  the  Fleisch- 
man  Construction  Company,  of  New  York 
City.  The  steel  frame  was  designed  and 
fabricated  by  the  New  England  Structural 
Company  of  Everett,  Mass.,  of  which  W.  B. 
Douglass  is  president;  E.  N.  Pike,  chief 
engineer,  and  C.  L.  Downie,  chief  drafts- 
man, subject  to  the  approval  of  Hector  R. 
Burroughs,  of  New  York  City,  consulting 
engineer.  Thomas  W.  Lamb,  of  New  York 
City,  and  the  Hoffman  Company,  of  Phila- 
delphia, were  the  architects. 


DIAGONAL  DIVERTING 
WALL  INTERCEPTS 
GRAVEL 


high-water  periods  in  the  upper  parts  of 
streams  rising  in  the  Cascade  and  Olympic 
mountains.  In  the  design  and  construction 
of  waterways  and  reservoirs  for  the  util- 
ization of  water  from  these  streams,  care- 
ful attention  must  be  given  to  methods  of 
handling  this  solid  matter  effectively  if  sat- 
isfactory results  are  to  be  obtained.  Gravel 
is  the  easiest  to  get  rid  of,  as  it  settles 
readily,  unless  the  velocity  of  the  water  is 
very  high.  It  can  generally  be  taken  care 
of  by  properly  constructed  rock  spillways 
in  the  supply  canal.  As  the  sand  settles 
much  slower,  one  or  more  settling  basins 
are  necessary,  while  silt,  which  has  the 
characteristics  of  volcanic  ash,  will  stay  in 
suspension  for  several  weeks  even  in  per- 
fectly still  water. 

Disposing  of  Gravel  in  Supply  Canal 

Usually  the  reservoir  formed  by  a  diver- 
sion dam  across  the  stream,  unless  sluiced 
or  dredged  out  frequently,  does  not  have 
much  value  as  pondage  for  any  great  length 
of  time,  as  it  acts  as  a  settling  basin  and 
will  soon  fill  up  with  gravel  and  sand  on  ac- 
count of  the  decreased  velocity  of  the  enter- 
ing wa^er. 


fore  the  water  enters  an  unlined  canal  in 
earth,  as  the  low  velocity  that  is  made 
necessary  will  allow  the  sand  to  settle. 
Where  lined  canals  are  used,  it  is  the  prac- 
tice to  utilize  sandboxes  and  sluiceways  to 
remove  a  certain  amount  of  the  sand,  but 
unless  these  are  quite  large  and  the  sluice- 
ways are  kept  open  at  all  times,  which 
wastes  a  great  deal  of  water,  they  are  not 
very  effective.  As  the  velocity  in  lined 
canals  is  generally  kept  fairly  high,  most  of 
the  sand  does  not  get  a  chance  to  settle, 
although  the  amount  that  will  get  through 
a  small  leak  is  surprising. 

As  silt  stays  in  suspension  for  several 
weeks,  it  is  the  most  difficult  material  to 
get  rid  of.  Fortunately,  it  does  the  least 
amount  of  damage  to  waterwheels,  pumps, 
etc.,  in  the  way  of  erosion,  but  it  seriously 
affects  the  operation  of  water-pressure  gov- 
ernors and  causes  rapid  scaling  in  the 
water-cooling  coils  for  transformers  and 
bearings. 

The  following  seems  the  best  solution  of 
the  problem  of  removing  the  sand  and  the 
heavier  silt.  There  is  no  method  of  elimi- 
nating the  lighter  silt  carried  in  these 
streams,  to  the  writer's  knowledge,  unle.ss 
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SAND  IS  DROPPED  IN  SETTLING  BASIN — SLUICE  PROVIDES  MEANS  OP  CLEANING 


the  water  could  be  impounded  for  several 
wreeks  before  using. 

Location  of  Basins  Important 

The  location  and  design  of  the  settling 
basins  should  be  given  careful  attention. 
The  regulating  reservoirs  to  which  the  pen- 
stocks connect  should  not  be  used  as  set- 
tling basins  if  it  can  be  avoided,  at  least 
not  for  sand.  The  best  arrangement  is  to 
have  the  rock  spillways  and  settling  basins 
near  the  intake.  The  size  of  the  basins  will 
be  determined"  by  the  amount  of  water  to 
be  handled  and  the  quantity  of  sediment 
carried  therein.  The  basins  should  be  of 
such  size  that  it  will  not  be  necessary  to 
clean  them  out  oftener  than  once  a  year, 
also  that  the  movement  of  the  water  will  be 
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slow  enough  so  that  all  sediment  but  the 
light  silt  will  settle  and  not  be  carried  to 
the  canal  leading  to  the  regulating  reser- 
voir. 

In  the  construction  of  the  basins  provi- 
sion should  be  made  so  that  they  can  read- 
ily be  drained  and  cleaned  out.  It  may  be 
necessary  to  lay  a  pipe  line  around  them 
and  to  arrange  that  water  under  pressure 
will  be  available  for  sluicing  to  facilitate 
rapid  removal  of  sediment.  Provision  must 
be  made  to  carry  the  water  from  the  intake 
around  the  settling  basin  while  the  basin 
is  being  cleaned,  to  avoid  interruption  to 
the  service  for  which  the  water  is  used. 

The  cleaning  out  of  the  basins  should  be 
done  at  a  time  of  the  year  when  the  water 
does  not  carry  any  sediment.  In  the  loca- 
tions under  consideration  the  most  sedi- 
ment is  carried  during  the  heavy  rains, 
which  generally  occur  about  November  and 
March,  and  during  June,  July,  August  and 
September,  when  the  water  from  the  melt- 
ing glaciers  brings  down  a  large  amount 
of  sand  and  silt. 


In  this  discussion  it  is  assumed  that  the 
conditions  are  such  that  all  the  flood  water 
of  the  stream  cannot  be  impounded  and 
utilized,  so  that  the  loss  of  water  in  rock 
spillways  and  in  the  cleaning  out  of  the 
settling  basins  would  be  of  little  value.  In 
case  the  settling  basins  are  so  constructed 
that  they  cannot  be  readily  drained,  or  can 
be  drained  only  through  the  penstocks,  the 
only  solution  for  cleaning  is  the  use  of  a 
dredge,  and  a  suction  dredge  will  be  most 
suitable,  as  sand  and  silt  are  the  materials 
to  be  handled.  A  small  suction  dredge  with 
a  capacity  of  about  5  sec.-ft.  will  handle 
from  6  to  10  per  cent  of  solid  matter  in  the 
way  of  sand  and  silt. 


Test  Earth  Pressures  in 
Subway  Excavation 

Deflection   Measurements   on   Timber   Rangers 

and  Computed  Values  of  Pressures  Up  to 

50-Foot  Depths  Reported 

MEASUREMENTS  of  the  deflections  of 
timber  rangers  in  the  subway  excava- 
tion work  at  Flatbush  Avenue,  Brooklyn, 
indicate  that  the  actual  earth  pressure  fol- 
lows roughly  or  somewhat  exceeds  the 
values  given  by  the  Public  Service  Commis- 
sion formula  for  earth  pressure  for  the  first 
30  ft.  below  the  surface,  while  below  that 
depth  the  pressures  do  not  increase  in  ac- 
cordance with  that  formula.  These  results 
and  conclusions  are  given  by  Max  Miller, 
junior  engineer,  in  the  Public  Service  Rec- 
ord. A  short  abstract  of  the  methods  used, 
with  a  diagram  indicating  the  results,  is 
presented  herewith. 


Method  of  Testing 
Deflections    were    measured    for 


every 


ranger  employed  in  retaining  a  bank  over 
an  area  22  ft.  horizontally  and  55  ft.  ver- 
tically. The  excavation  at  this  point  is  ap- 
proximately 85  ft.  wide  and  80  ft.  deep  in 
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a  soil  of  glacial  formation  consisting  of 
coarse  sand  intermixed  with  20  to  30  per 
cent  of  clay  and  some  gravel,  with  occa- 
sional large  boulders.  The  excavation  was 
started  seventeen  months  previous  to  the 
observations. 

As  indicated  by  the  accompanying  dia- 
gram, the  3  X  10-in.  vertical  sheeting  was 
supported  by  longitudinal  rangers  varying 
from  10  X  10  in.  to  12  x  12  in.,  held  every 
10  ft.  by  transverse  needles  extending  con- 
tinuously across  the  entire  width  of  the  cut. 

The  deflections  were  measured  from  a 
fine  string  stretched  parallel  to  the  beam 
to  five  different  points  along  the  inside  face 
of  the  rangers,  the  difference  between  the 
offsets  denoting  the  relative  deflection  of 
the  points.  The  soil-pressure  intensity  re- 
quired to  produce  the  given  center  deflection 
was  computed. 

Computed  Results 

The  diagram  herewith  indicates  the  re- 
sulting computed  pressures  at  the  various 
depths  down  to  50  ft.  for  the  two  panels 
tested,  in  addition  to  the  center  deflections 
and  the  maximum  fiber  stresses.  It  is  evi- 
dent that  for  the  first  30  ft.  down  the  pres- 
sure increases  with  the  depth  to  a  maximum 
of  about  800  lb.  per  square  foot.  Below 
this  and  up  to  a  depth  of  45  ft.  the  pres- 
sure is  practically  constant  at  900  lb.,  and 
the  next  10  ft.  shows  a  reduction  of  pres- 
sure. The  comparison  between  actual  pres- 
sures as  computed  from  the  deflections  and 
the  pressures  by  the  Public  Service  Com- 
mission formula  (100^1/3)  is  clearly  indi- 
cated on  the  diagrams.  The  total  actual 
pressure  per  linear  foot  is  36,000  lb.,  which 
is  75  per  cent  of  the  value  by  formula,  and 
the  resultant  is  about  6  ft.  higher,  giving 
an  overturning  moment  about  equal  to  that 
computed  by  formula. 


MEASURED    DEFLECTIONS— COMPUTED    PRESSURES 
AND   FIBER   STRESSES 


Europe  May  Need  Our  Lumber 

The  forests  of  Belgium  and  those  in 
northern  France  on  both  sides  of  the  flght- 
ing  front  have  sustained  severe  damage 
from  artillery  and  small-arms  fire,  accord- 
ing to  P.  S.  Ridsdale,  editor  of  American 
Forestry.  Probably  greater  destruction 
has  resulted,  not  only  in  these  countries 
but  also  in  England,  from  extensive  cutting 
of  the  timber  for  engineering  construction 
at  the  front.  It  is  thought  that  most  of 
the  forests  in  the  British  Isles  will  have 
vanished  by  the  end  of  the  war,  as  a  result 
of  the  imperative  need  for  timber,  coupled 
with  prohibitive  ocean  freight  rates  and 
lack  of  vessels  for  importing.  Little  is 
known  of  the  condition  of  the  Italian  and 
Austrian  forests,  while  those  of  Russia  are 
so  extensive  and  dense  that  the  ravages  of 
war  can  hardly  have  made  much  impression 
on  them.  It  is  certain,  however,  that  Ger- 
many has  cut  a  great  deal  of  timber  in  oc- 
cupied enemy  territory,  especially  in  Poland 
and  western  Russia,  as,  having  that  source 
of  supply,  it  is  likely  that  this  nation,  with 
its  customary  thrift,  has  kept  its  own  for- 
ests intact.  An  extensive  investigation  of 
the  lumber  situation  in  Europe  has  been 
planned  by  the  Federal  Government  to  aid 
American  producers.  A  meeting  to  deter- 
mine the  lines  along  which  the  investiga- 
tion will  proceed  was  held  Aug.  21  in  Chi- 
cago between  the  representatives  of  the 
lumber  industry  and  oflicials  of  the  Bureau 
of  Foreign  and  Domestic  Commerce,  the 
Federal  Trade  Commission  and  the  Forest 
Service. 
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How  Location  Affects  Track  Maintenance 

Numerous  Difficulties  for  the  Section  Gang  Are  Due  to  Poor 
Choice  of  Site — Higher  First  Cost  May  Mean  Much  Lower  Upkeep 

By  KENNETH  L.  VAN  AUKEN 
Chicago,  Illinois 


THE  SUBJECT  of  gradient,  curvature 
an3  the  like  has  been  fully  discussed  as 
it  affects  the  operation  of  heavy  trains  over 
a  railroad  line,  and  this  subject  has  recently 
been  given  a  great  deal  of  attention.  The 
effect  of  location  on  the  cost  of  maintenance, 
however,  is  a  subject  but  little  touched  on. 
The  methods  of  construction  and  the 
standards  of  construction  also  have  a  great 
effect  on  the  cost  of  maintenance. 

The  maintenance  of  track  is  materially 
affected  by  (1)  character  of  soil  in  cuts  and 
embankments,  (2)  character  of  earth  be- 
neath embankments,  (3)  percentage  and 
degrees  of  curvature,  (4)  proportion  of 
sidehill  cuts,  (5)  amount  of  location  along 
river  banks,    (6)    height  of  embankments, 

(7)  number  of  tunnels,  bridges  or  trestles, 

(8)  amount  of  embankment  which  ob- 
structs old  watercourses,  (9)  gradient  in 
cuts,  (10)  curvature  in  cuts,  (11)  width  of 
cuts,  (12)  percentage  of  embankment  in 
countries  subject  to  deep  snows,  and  (13) 
number  and  length  of  reverse  and  com- 
pound curves. 

Character  of  Soil 

It  is  extremely  difficult  to  keep  track 
maintained  to  a  high  standard  in  wet,  soft 
cuts,  or  even  to  keep  such  track  compara- 
tively safe.  The  mud  or  clay  from  the  sub- 
grade  works  up  between  the  ties,  the  bal- 
last in  the  meantime  working  down  into  the 
subgrade  so  far  that  it  becomes  of  no  use 
in  supporting  the  track.  About  the  only 
remedy  for  a  condition  of  this  kind  is  a 
tile  drain  placed  deep  enough  so  that  the 
water  will  be  drained  out  to  the  bottom  of 
the  ballast. 

The  clay  or  mud  from  wet  cuts  makes 
very  poor  material  for  an  embankment. 
Not  only  is  a  much  larger  yardage  required, 
because  the  material  will  spread  out  much 
further,  but  even  after  being  built,  the  em- 
bankment is  unstable  and  serious  slides  are 
likely  to  develop  in  rainy  weather.  Track  is 
likely  to  heave  badly  in  winter  on  such  a  fill, 
unless  precautions  are  taken  early  to  remedy 
the  drainage. 

Character  of  Subsoil 

It  is  often  necessary,  or  thought  advis- 
able by  the  locator,  to  run  a  line  through  a 
very  soft  marsh.  There  have  been  places 
of  this  kind  where  a  timber  float  had  to  be 
built  under  the  track  in  order  to  hold  it  up, 
and  still  other  places  where  a  trestle  had  to 
be  built  finally,  after  many  thousand  yards 
had  been  dumped  and  disappeared.  There 
is  likely  to  be  an  upheaval  of  earth  at  some 
near-by  point,  and  occasionally  this  dams 
up  a  stream.  A  lake  will  then  form  and  is 
likely  to  result  in  damage  suits  from  land 
owners. 

There  have  been  places  where  the  line 
was  located  over  a  low  piece  of  ground 
which  seemed  to  be  dry  but  later  proved  to 
be  simply  a  thin  crust  over  an  underground 
lake.  Usually  the  conditions  are  not  dis- 
covered until  after  the  track  has  been  laid 
and  part  of  the  fill  made,  and  then  there 
is  likely  to  be  a  sudden  giving  away  of  the 
whole  embankment.  This  defect  makes  its 
appearance  usually  before  the  track  is 
turned  over  to  the  maintenance  department. 


Rail  creeping  is  serious  on  a  fill  with  a 
soft  bottom.  Rail  creeping  is  caused  in 
part  by  the  deflection  of  the  rails  under 
load,  and  the  softer  the  bottom  the  greater 
the  deflection  will  be.  Also,  the  subgrade 
and  ties  are  likely  to  be  saturated  in  a 
marsh;  the  ties  naturally  rot  sooner  and 
the  rails  and  fastenings  corrode  more 
quickly. 

Curvature 

Curves  are  much  harder  to  maintain  than 
tangents,  on  account  of  the  tendency  of 
the  rails  to  spread  and  let  the  gage  widen. 
Of  equal  or  greater  import,  however,  is  the 
tendency  of  a  curve  to  get  out  of  surface. 
This  is  caused  by  uneven  balancing  of  the 
slow  and  fast  tonnage,  so  that  one  rail  gets 
a  greater  proportion  of  the  weight  of  trains 
than  the  other.  It  is  usually  necessary  to 
elevate  the  curve  high  enough  for  the  fast 
trains,  which  makes  the  elevation  too  great 
for  the  freight  trains.  In  such  cases  if 
the  freight  traffic  is  heavier  than  the  pas- 
senger traffic  (and  usually  it  is)  the  low 
rail  will  receive  a  greater  proportion  of  the 
total  loads  than  will  the  high  rail,  and  tend 
to  become  still  lower,  thus  increasing  the 
elevation  and  necessitating  resurfacing. 

Rail  wear  on  curves,  especially  on  those 
where  the  curvature  is  high,  is  very  severe, 
many  cases  being  instanced  where  rails  last 
only  a  tenth  as  long  as  they  do  on  tangents. 
On  account  of  constant  regaging  of  the 
track,  the  ties  on  a  curve  are  likely  to  be 
spike-killed  and  their  lives  greatly  short- 
ened. Because  of  the  fact  that  all  the  ma- 
terials wear  much  more  quickly,  inspection 
must  be  made  more  frequently  and  more 
carefully  on  a  curve. 

It  is  usually  necessary  to  line  the  points 
of  curves  much  more  often  than  any  other 
part  of  the  track,  and  it  is  almost  impos- 
sible to  maintain  a  uniform  curvature  un- 
less center  stakes  are  correctly  maintained 
all  the  way  around.  This  is  almost  impos- 
sible. When  a  foreman  lines  his  curves  by 
eye,  while  they  appear  to  the  naked  eye  to 
be  smooth  they  are  really  composed  of  a 
series  of  compound  curves,  and  the  effect  on 
fast  trains  is  easily  felt.  These  are  rea- 
sons why,  from  the  maintenance  point  of 
view  alone,  curvature  should  be  reduced  to 
a  minimum,  except  in  cases  where  the 
gradient  may  be  reduced  materially  by  in- 
creasing the  amount  of  curvature. 

Sidehill  Cuts 

If  sidehill  cuts  and  embankments  are  not 
made  correctly  the  embankment  part  will 
cause  trouble  by  sliding,  because  it  does 
not  attach  itself  to  the  hill.  In  order  to 
make  a  good  non-sliding  joint,  the  sidehill 
should  be  cut  off  in  a  series  of  steps  before 
the  earth  for  the  embankment  is  deposited. 
Even  then  the  outside  of  the  fill  will  settle 
much  faster  than  the  inside,  so  that  such 
track  is  difficult  to  maintain,  particularly 
for  the  first  five  or  six  years  after  being 
built.  Furthermore,  frost  in  winter  has  a 
better  chance  of  getting  under  one  side  of 
the  track  than  it  does  of  the  other,  and  this 
causes  difficulty  with  uneven  heaving.  The 
frost  will  go  out  much  more  quickly  from 
the  outside  of  a  sidehill  cut,  and  is  likely  to 


leave  the  track  rough  in  the  spring  when 
the  heaved  track  is  thawing  out  and  settling 
back. 

Where  there  is  a  long  slope  above  a  side- 
hill a  large  amount  of  water  will  flow 
toward  the  track  during  heavy  storms. 
This  will  necessitate  surface  ditches  of  very 
large  capacity,  if  the  track  is  to  be  entirely 
protected  from  overflow  water.  Where  the 
slope  is  nearly  at  right  angles  to  the  track 
or  the  surface  ditches,  they  are  much  more 
likely  to  overflow,  and  they  will  fill  with 
sediment  much  more  quickly  than  surface 
ditches  in  other  places. 

Location  Along  River  Banks 

An  embankment  built  along  the  bank  of  a 
river  must  usually  be  riprapped  to  prevent 
washing.  Even  then  there  is  danger  from 
excessive  high  water,  which  in  some  locali- 
ties covers  the  track  and  starts  undermining 
the  ballast,  thus  eating  the  bank  out  from 
the  inside.  Whenever  the  water  gets  into 
an  embankment  it  begins  to  soften  the  foun- 
dation, and  is  thus  likely  to  cause  trouble 
even  if  the  water  does  not  get  high  enough 
to  wash  away  the  embankment.  Track  in 
such  location  requires  more  inspection  dur- 
ing the  spring,  or  during  periods  of  high 
water,  than  other  track  does. 

If  embankments  are  made  too  low  in  the 
vicinity  of  streams,  even  where  ordinarily 
there  is  very  little  water  flowing,  they  are 
sometimes  overflowed  in  the  spring  when 
there  is  an  immense  extra  quantity  of 
water  from  melting  snow  and  ice.  Ice 
often  dams  up  streams  where  the  channel  is 
obstructed,  thus  causing  the  water  to  rise 
very  rapidly.  While  there  is  not  as  much 
danger  of  the  track  being  washed  out  when 
the  ground  is  frozen  hard  as  at  other  times, 
these  floods  temporarily  tie  up  traffic  and 
occasionally  leave  the  track  covered  with 
large  chunks  of  ice,  which  require  hours  to 
remove.  As  the  water  recedes  it  leaves  the 
sags  last,  one  sag  sometimes  holding  up 
traffic  on  an  entire  division  for  several 
hours. 

Tunnels  and  Bridges 

It  is  difficult  for  a  track  foreman  to  keep 
track  in  line  on  an  ordinary  bridge,  and 
even  more  difficult  on  a  pile  bridge.  Usually 
the  track  is  put  in  fair  line  when  the  rails 
are  first  laid,  but,  due  to  uneven  settlement, 
the  line  soon  becomes  imperfect.  And  fre- 
quently the  foreman  puts  off  the  work  of 
correcting  this  because  he  knows  he  will 
spoil  his  ties  by  too  frequent  spiking,  be- 
cause he  expects  the  bridge  to  settle  still 
more,  so  that  his  line  will  be  spoiled  even 
if  corrected,  and  because  it  is  difficult  to  do 
work  on  a  bridge.  On  trestles  where  no 
refuge  platforms  are  provided,  a  great  deal 
of  time  may  be  lost  in  getting  off  for  trains. 

It  is  difficult  to  handle  tie  renewals  on  a 
bridge,  and  rail  renewals  are  not  as  easily 
handled  as  on  the  regular  roadbed.  Fur- 
thermore the  work  of  distributing  ties  or 
rails  on  the  bridge  is  more  dangerous  and 
more  likely  to  result  in  accidents. 

Tunnels  are  even  more  diffic-ult  to  main- 
tain than  bridges.  In  some  tunnels  it  is 
dangerous  for  the  section  crew  to  remain  in 
the  tunnel  as  the  train  goes  through,  on  ac- 
count of  the  suffocating  gases.  The  time 
available  between  trains  is  partly  wasted  by 
the  men  walking  to  and  from  the  point  of 
work.  There  is  very  little  room  to  work  in 
tunnels,  and  there  is  great  danger  in  oper- 
ating section  or  motor  cars  through  them 
unless  they  are  operated  on  train  orders. 
The  conditions  in  a  tunnel  favor  the  rapid 
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corrosion  of  rails  and  the  rapid  rotting  of 
the  ties,  so  that  the  maintenance  cost  of 
renewals  is  also  excessive. 

Frequently  it  is  found  advisable  to  change 
the  course  of  the  stream  in  order  to  cut 
down  the  number  of  bridge  crossings. 
While  this  apparently  shows  a  saving  in 
construction,  frequently  the  trouble  experi- 
enced later  in  trying  to  keep  the  river  in 
the  new  channel  entirely  overbalances  the 
saving  made  originally. 

Furthermore,  there  is  always  the  danger 
of  a  rapid  change  in  the  course  of  a  river 
which  will  throw  the  current  strongly 
against  an  embankment  which,  when  it  was 
built,  was  entirely  out  of  the  way  of  the 
stream  at  ordinary  height  of  water.  Some 
streams  are  particularly  noted  for  this  kind 
of  behavior,  among  these  being  the  Mis- 
souri River. 

Gradient  and  Curvature  in  Cuts 

A  curvature  should  not  be  located  on  a 
level  gradient  if  possible  to  avoid  it.  A  cut 
should  preferably  have  a  summit  at  the 
center,  with  descending  grades  each  side, 
to  provide  for  drainage;  if  this  is  impossi- 
ble it  should  be  located  on  an  ascending  or 
descending  gradient.  It  is  almost  impos- 
sible to  get  good  drainage  in  a  long,  level 
cut.  The  ditch  has  to  be  made  very  shal- 
low at  the  middle  of  the  cut  and  all  the  slope 
put  in  the  bottom  of  the  ditch.  This  does 
not  usually  give  enough  slope,  and  it  is 
likely  to  leave  the  ditch  too  shallow  at  the 
middle  of  the  cut  to  protect  the  track,  so 
that  trouble  is  likely  to  be  experienced  with 
soft  spots  at  such  places. 

Curves  in  cuts  make  it  very  difficult  for 
the  engineman  or  the  maintenance  crews  to 
see  the  track  ahead,  and  therefore  are  a 
prolific  source  of  accident.  Reverse  curves 
in  a  cut  are  especially  bad.  They  require 
more  work  to  maintain  and  are  much  harder 
to  drain  than  a  straight  cut.  Usually  a 
section  with  many  such  curves  must  have 
extra  section  men  because  there  is  almost  a 
constant  necessity  for  a  flagman  to  protect 
the  section  crew  in  its  regular  work. 

Narrow  Cuts 

Cuts  made  too  narrow  at  the  base,  or  with 
slopes  too  steep,  are  expensive  to  maintain. 
The  ditches  fill  up  quickly,  thus  stopping 
the  drainage  and  causing  trouble  with  water 
pockets  in  summer  and  with  ice  and  heaved 
track  in  winter.  Without  drainage  there 
can  be  no  solid  foundation,  therefore  cuts 
should  be  made  wide  enough  so  that  the 
work  of  ditching  will  not  consist  of  widen- 
ing the  cut,  but  merely  of  clearing  out  the 
debris  from  the  ditches. 

The  cost  of  widening  a  ditch  by  hand 
labor  is  high.  A  ditcher  can  be  used,  but  it 
is  always  more  economical  to  take  the  ma- 
terial out  before  traffic  has  been  turned  on 
the  line  and  when  work  trains  can  be  oper- 
ated without  interfering  with  regular 
traffic. 

In  northern  countries  the  greater  the 
percentage  of  embankment  the  less  the 
trouble  with  snow. 

Not  only  are  reverse  curves  hard  to  main- 
tain, but  they  are  not  safe  for  high-speed 
traffic,  because  there  is  no  chance  to  run 
out  and  run  in  the  elevation  between  them. 
Where  there  are  two  simple  curves  close 
together  it  is  better  policy  to  make  one 
compound  curve  of  them,  because,  if  the 
elevation  has  to  be  run  out  and  then  run 
right  back  in  again,  it  not  only  makes  poorer 
riding  track  but  makes  maintenance  more 
costly.     Further,  a  short  tangent  between 


two  curves  always  appears  to  have  a  swing 
in  it. 

This  discussion  may  sound  more  or  less 
theoretical,  as  it  is  not  always  possible  to 
make  a  choice  which  will  eliminate  bad 
maintenance  conditions.  There  are  almost 
always,  however,  two  or  more  preliminary 
lines  considered  before  the  final  location  is 
made,  and  the  engineer  should  take  the 
maintenance  conditions  on  the  several  lines 
into  consideration  when  making  his  choice. 
Frequently  the  choice  is  between  a  low  line 
located  in  a  valley  between  a  range  of  hills, 
or  one  on  top  of  the  range.  As  far  as  main- 
tenance is  concerned  the  top-of-the-range 
site  is  usually  the  better  one. 

It  is  often  possible  to  select  the  material 
which  shall  be  used  in  embankments,  by 
hauling  a  little  farther  or  using  side  bor- 
row and  wasting  poor  material  from  clay 
hills.  One  mistake  that  is  sometimes  made 
is  to  put  in  an  extra  amount  of  curvature 
in  order  to  save  some  yardage  in  the  origi- 


erable  length,  the  driver  of  a  motor  vehicle 
traveling  at  a  fair  speed  is  tempted  to  keep 
to  the  inside  of  the  curve,  although  he  may 
thus  have  to  travel  on  the  left  side  of  the 
road.  This  is  due  to  the  desire  to  take 
advantage  of  the  crown  of  the  road  as  a 
superelevation.  This  tendency  becomes  al- 
most a  necessity  in  wet  weather,  particu- 
larly with  small  speed  motor  trucks  loaded 
so  that  the  center  of  gravity  is  high. 

In  determining  what  superelevation  is  ad- 
visable, in  view  of  the  foregoing,  three  ele- 
ments of  the  layout  are  given  considera- 
tion— namely,  degree  of  curvature,  grade 
and  length  of  curve.  The  controlling  factor, 
however,  is  the  degree  of  curve.  In  other 
words,  it  is  really  unnecessary  to  superele- 
vate  the  large-radius  easy  curve  where  the 
speed  of  vehicles  is  limited  by  law  to  20 
or  even  30  miles  per  hour,  inasmuch  as  the 
average  driver  almost  invariably  reduces 
the  speed  on  curves,  particularly  where  the 
view  ahead  is  obstructed.     It  is  therefore 
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nal  location.  This  may  make  a  cheaper 
first  cost,  but  certainly  does  not  make  a 
cheaper  ultimate  cost.  Sidehill  cuts,  by  the 
shifting  of  the  line  and  the  increasing  of 
the  amount  of  excavation,  can  frequently  be 
cut  far  enough  into  the  hill  to  eliminate 
most  of  the  bad  features. 

There  are  places  in  location  where  one 
curve  can  be  made  to  do  the  work  of  two  by 
increasing  the  yardage.  This  is  also  true 
of  many  of  the  other  conditions  mentioned 
in  this  article;  and  if  the  extra  cost  of 
maintenance  is  figured,  a  location  requiring 
increased  yardage  will  often  be  found  ulti- 
mately profitable. 


the  sharp  curve,  introducing  considerable 
centrifugal  throw,  which  is  considered  as 
warranting  particular  attention  as  to 
superelevation. 

For  a  given  width  of  pavement  estab- 
lished as  suitable  for  the  volume  of  traffic 
involved  certain  proper  speeds  on  specific 
radius  curves  can  be  assumed,  the  commis- 
sion believes,  and  the  following  relation, 
based  on  the  unit  amount  of  superelevation 
necessary  to  eliminate  the  outward  throw, 
can  be  used  to  determine  the  unknown: 


Superelevation  Determined 
for  Highway  Curves 

Formula,  Giving  Relation  of  Radius,  Grade  and 

Length  of  Arc  to  Proper  Superelevation, 

Used  by  California  Commission 

THE  California  Highway  Commission 
has  announced  as  its  policy  on  the  super- 
elevation of  pavements  that  only  such  con- 
ditions as  would  make  ordinary  motor 
travel  dangerous  are  to  be  eliminated.  It 
is  not  considered  necessary  to  go  into  great 
refinement  in  laying  out  superelevation,  but 
rather  to  strike  a  happy  medium  between 
the  theoretically  exact  analysis  or  a  neglect 
of  the  subject,  and  so  to  provide  super- 
elevation only  where  actually  required  as  a 
safeguard  against  accident. 

It  has  been  noted  that  if  crowned  sections 
are  used  on  short  radius  curves  of  consid- 


Y  =  V32.2  X  Jg  X  e 
w 

in  which  R  equals  radius  of  curve  in  feet,  e 
equals  superelevation  in  feet,  w  equals 
width  of  roadway  in  feet,  and  V  equals 
velocity  in  miles  per  hour.  It  might  be 
noted  that  considerably  higher  speeds  than 
the  theoretical  ones  given  in  the  table  are 
safe  and  comfortable  for  passenger  ma- 
chines on  account  of  the  margin  against 
overturning  inherent  in  their  construction. 
The  formula  gives  speed  at  which  centrifu- 
gal force  is  perfectly  balanced.  In  general, 
the  practice  is  to  superelevate  all  curves 
having  a  radius  of  300  ft.  or  less,  with 
special  consideration  for  curves  of  greater 
radius  on  steep  gradients  and  of  consider- 
able length.  After  numerous  experiments 
with  superelevation  ranging  from  1/2  to  1 
in.  per  foot,  a  standard  for  all  curves  has 
been  adopted  at  %  in.  per  foot.  It  has  been 
found  that  the  theoretically  correct  speeds 
for  a  %-in.  per  foot  superelevation  on  a 
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15-ft.  roadway  are  as  follows  for  curves  of 
different  radii: 


Radius,  ft.  Speed,  miles  per  hour 

300 16  to  18 

250 15  to  16 

200 13  to  14 

150 11  to  12 

100 10 


This  table  has  been  based  on  the  finding 
that  almost  invariably  the  speed  of  motor 
vehicles  varies  directly  with  the  radius  of 
the  curvature,  and  if  this  assumption  is 
true,  it  has  been  pointed  out  that  theoreti- 
cally, as  well  as  practically,  the  adoption 
of  a  constant  rate  of  superelevation  is  war- 
ranted within  the  limited  radii  under  con- 
sideration. 

In  constructing  concrete  pavements  the 
method  of  transition  from  crowned  to  su- 
perelevated  sections  is  indicated  in  the  ac- 
companying drawing.  This  layout  has 
been  adopted  after  trials  of  numerous 
methods  of  joining  such  sections  and  an 
observation  of  how  traffic  is  affected.  It 
is  recommended  that  different  templates 
be  used  so  that  smooth  curves  of  a 
gradually  changing  section  are  obtained. 
Whether  the  work  is  done  by  hand  templates 
or  by  machine  tamper,  the  setting  of  the 
header  boards  is  of  utmost  importance,  and 
they  should  be  carefully  checked  before 
"striking  off"  by  either  method. 

On  a  mountainous  section  of  the  high- 
way, where  a  great  deal  of  curvature  was 
necessary,  and  where  the  foregoing  prin- 
ciples were  rigidly  adhered  to,  Walter  C. 
Howe,  resident  engineer  in  charge,  has 
stated:  "It  is  probable  that  considerable 
objection  will  be  made  to  this  method  and 
the  arguments  advanced  that '  the  center 
line  of  pavement  should  be  true  to  grade 
and  the  superelevation  accomplished  by  de- 
pressing the  inner  edge  and  raising  the 
outer  edge  of  pavement  equally.  This  has 
been  tried  out  on  numerous  occasions,  but 
better  results  have  been  obtained  by  the 
method  just  described." 


Exclusive  Rainfall  Reported 

Supplementing  the  information  regarding 
the  recent  flood  in  West  Virginia,  as  given 
in  the  last  two  weeks'  issues  of  this  journal. 
Mayo  Tolman,  director  of  sanitary  engi- 
neering of  the  State  Department  of  Health, 
reports  a  precipitation  of  5.8  in.  in  SYz 
hours  at  Kayford.  The  flood  wave  traveled 
18  miles  in  2  hours  20  minutes  between 
Kayford  and  Cabin  Creek  junction. 


Failure  of  Roxbury  School  Building  Apparently 
Caused  by  Faulty  Brick  Piers 

Sanford  E.  Thompson  Reports  Investigation  of  Collapse  of  63  x  203- 
Foot  Structure  Having  Four- Way  Reinforced-Concrete  Floor  Slabs 


FOLLOWING  the  failure  of  the  shop 
building  of  the  Boys'  Industrial  School 
at  Boston,  Sanford  E.  Thompson,  consulting 
engineer,  of  that  city,  made  thorough  ex- 
aminations of  the  structure  and  reported, 
as  a  result  of  computations  of  strength, 
tests  of  the  materials  and  tests  of  samples 
cut  from  the  actual  construction,  that  the 
cause  of  collapse  was  the  failure  of  brick 
piers  between  the  first  and  second  floors, 
due  to  improper  design,  poor  quality,  freez- 
ing temperatures  and  the  use  of  lime-and- 
cement  mortar. 

The  building,  63x203  ft.  in  plan,  con- 
sisted of  two  stories  and  basement  for  the 
front  three  bays,  about  61  ft.  in  length,  and 
one  story  and  basement  for  the  rear  por- 
tion. The  floors  and  roof  were  constructed 
of  four-way  reinforced-concrete  flat  slabs, 
supported  in  reinforced-concrete  interior 
columns  spaced  about  22  ft.  apart  and  on 
wall  beams  on  brick  piers,  with  brick  walls. 
To  give  proper  slope  to  the  roof  a  cinder 
concrete  fill  with  2-in.  mortar  surface  was 
used,  varying  in  thickness  from  17  to  3  in. 


slabs;  and  (3)  the  use  of  lime-and-cement 
mortar,  where  the  specifications  called  for 
cement  mortar. 

"If  the  structure  had  been  built  with 
properly  designed  concrete  wall  columns, 
it  undoubtedly  would  be  standing  to-day. 

"In  reaching  the  foregoing  decision,  due 
account  is  taken  of  the  fact  that  the  con- 
crete in  the  floors  and  roof  at  time  of  col- 
lapse was  not  thoroughly  hard,  and  in  fact 
had  not  attained  nearly  the  normal  strength 
of  concrete.  I  find,  however,  by  actual  test 
of  the  strength  of  the  column  concrete  that 
the  columns  were  amply  strong  to  carry 
the  load;  also^  from  my  knowledge  of  the 
action  of  flat  slabs  even  of  partially  hard- 
ened concrete,  I  consider  that  such  a  sudden 
failure  as  wrecked  the  building  could  not 
have  been  produced  by  the  failure  of  the 
slab. 

History  of  Construction 

"From  an  inspection  of  the  original  rec- 
ords on  the  job  I  have  the  following  infor- 
mation : 


Location  Concrete  poured 

Basement  columns   Nov.  24,  1915 

First-floor  slab Dec.  1,  3  and  4 

Columns  supporting  second  floor  and  roof  (low) Jan.  5  and  6,  1916 

Second  floor  and  low  roof Jan.  6  and  7 

Columns  supporting  higli  roof  and  high  roof  itself Feb.  2  and  5 

Cinder  fill  on  low  roof Jan.  24.  25  and  26 

Cinder  fill  in  high  roof March  23 

Collapses  occurred  March  24,  25  and  29. 


Forms  removed 
Dec.  9  and  10,  1915 
Dec.  24,  27,  2S  and  31 
Feb.  10.  11,  12  and  19 
March  6,  7.  8,  9,  20  and  22 
Feb.  29   (column) 
March    22    (posts   next   to 
wall) 


This  concrete  had  been  placed  on  the  high 
point  of  the  roof  on  the  day  before  the  fail- 
ure, when  the  weather  turned  warmer, 
tending  to  take  the  frost  out  of  the  masonry. 
The  conclusions  and  extracts  from  Mr. 
Thompson's  report  indicating  the  principal 
features  of  this  failure  follow: 

Causes  of  Collapse 

"The  evidence  points  clearly  to  the  brick 
piers  between  the  first  and  second  floors  as 
the  place  of  initial  failure.  The  cause  of 
the  failure  of  these  piers  we  find  to  be  due 
to  (1)  their  improper  design  for  carrying 
a  long-span  flat  slab;  (2)  the  quality  of 
the  brickwork,  which  was  not  adapted  to 
sustain  the  normal   load  of  the  long-span 


"I  understand  that  the  sand  and  stone  for 
the  concrete  were  thoroughly  heated.  I  am 
advised  also  that  the  brickwork  was  laid 
in  advance  of  the  concrete  construction,  that 
the  window  openings  were  protected  by 
canvas,  that  salamanders  were  used  on  the 
floors,  and  the  fresh  concrete  protected. 

"The  foregoing  table  shows  that  the 
forms  under  the  second  floor  and  low  roof 
were  left  in  place  more  than  eight  weeks. 
Occasional  3x4  in.  posts  spaced  about  11 
ft.  apart  were  under  the  low  roof  at  the 
time  of  my  first  visit  after  the  first  col- 
lapse. Before  removal  of  the  forms,  I  am 
advised  that  the  concrete  was  examined  and 
tested  by  blows  in  the  presence  of  the  city 
building  inspector. 
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September  2,  1916 


ENGINEERING     RECORD 


295 


VIEW  OF   BRICK   PIER  AT  CORNER   SHOWING  VERTICAL   JOINT 


NEARER  VIEW    INDICATING    NATURE   OF    MORT  AK  WORK 


"At  the  time  of  my  first  visit  on  March 
25  I  found  the  roof  and  the  second  floor 
of  the  high  portion  of  the  building  had  col- 
lapsed and  were  hanging  on  the  reinforced- 
concrete  beam  which  was  designed  to  sup- 
port the  rear  wall  of  the  second  story.  The 
remainder  of  the  building  remained  intact. 
On  the  following  day  I  was  advised  of  a 
further  collapse  at  7  o'clock  the  night  pre- 
vious, and  again  visited  the  job.  I  found  the 
low  roof  had  fallen,  bringing  with  it  a  part 
of  the  first  floor  at  the  south  end  of  the 
building.  The  first  floor  in  the  north  end, 
although  badly  deflected  and  cracked,  and 
the  column  cap  badly  cracked,  held  the 
weight  of  the  entire  material  of  the  second 
floor  and  roof,  besides  having  sustained  the 
impact  of  the  fall. 

"Not  until  three  days  later,  on  March  29, 
did  this  portion  of  the  first  floor  finally  fall, 
leaving  even  the  basement  columns  still  in 
a  nearly  vertical  position. 

Frozen  Mortar  in  Brickwork 

"The  mortar  in  the  brickwork  was,  much 
of  it,  frozen,  and  the  part  which  had  thawed 
easily  crumbled  in  the  fingers.  From  the 
appearance  it  was  evidently  a  lime-and-ce- 
ment  mortar,  with  a  preponderance  of  lime. 
This  afterward  proved  to  be  the  case  by 
chemical  test.  The  brickwork  was  not  con- 
structed with  the  care  required  for  piers  or 
a  wall  supporting  a  long-span  slab.  The 
horizontal  joints  varied  in  thickness  rang- 
ing up  to  1''/h  in.  The  vertical  joints  were, 
many  of  them,  open  for  a  depth  of  several 
courses.  Headers  in  some  cases  were  blind 
instead  of  being  full.  The  face  brick  in 
many  cases  was  peeled  off  from  the  back- 
ing, and  cracks  between  them  are  shown  in 
the  photographs.  The  piers  between  the 
windows  in  the  top  story  of  the  main  build- 
ing, which  were  laid  under  conditions  cor- 
responding to  those  of  the  shop  building, 
were  found  by  measurement  to  have  buckled, 
the  face  course  being  bulged  out  from  the 
backing.  As  a  whole,  the  brickwork  in  the 
shop  building  was  very  poorly  constructed 


for  carrying  out  the  intent  of  the  design. 

"The  concrete  in  the  second  floor  and  the 
roof  slabs  was  not  thoroughly  hard.  It 
contained  moisture  and  some  frost.  I  found 
a  marked  difference  in  the  concrete,  how- 
ever, in  different  portions  of  the  structure. 
The  columns  both  in  the  basement  and  the 
first  story  appeared  well  hardened.  This 
was  shown  by  inspection  and  also  by  the 
fact  that  in  places  the  surface  of  the  column 
had  been  chipped  with  a  cold  chisel  without 
crumbling.  The  concrete  in  the  low  roof 
slab  was  least  hard  and  very  much  weaker 
than  the  concrete  of  the  second  floor,  which 
was  laid  as  a  part  of  the  same  slab.  The 
harder  condition  of  the  floor  slab  was  due 
evidently  to  the  better  protection  from  the 
cold  and  the  opportunity  to  dry  out. 

"The  concrete  of  the  roof  slab  was  well 
bonded  with  the  cinder  concrete  fill,  so  well, 
in  fact,  that  they  would  act  together  in  re- 
sisting stress. 

Criticism  of  Design 

"My  criticism  of  the  design  relates 
chiefly  to  the  improper  combination  of  the 
reinforced-concrete  flat  slab  with  the  brick- 
work. Such  combination  is  a  poor  con- 
struction at  the  best,  and,  if  unavoidable, 
special  precautions  should  have  been  taken 
to  provide  for  eccentric  stresses  and  bend- 
ing moments.  Even  the  slight  normal  de- 
flection of  the  slab  which  occurs  under  work- 
ing loads  tends  to  throw  excessive  stresses 
on  the  brick  piers  because  of  the  eccen- 
tricity. 

"In  the  slab  design  I  would  criticise  es- 
pecially the  shape  of  the  haunch,  which  is 
flatter  than  required  by  good  authorities  at 
the  time  of  the  design  of  this  building. 

"Turning  to  the  walls,  we  find  a  12-in. 
thickness  for  the  two  upper  stories  (4  in. 
of  this  being  face  brick),  a  quality  of  con- 
struction very  poor  for  the  requirements, 
and  a  mortar  consisting  largely  of  lime  and 
sand.  I  am  informed  also  that  instead  of 
slaking  the  lime  in  advance,  it  was  slaked 
just  before  using.     As  evidence  of  this,  I 


find  at  various  places  in  the  mortar  small 
pieces  of  unslaked  lime.  The  mortar  mate- 
rials, I  am  advised,  were  not  heated.  Com- 
puting the  stresses,  I  find  that  on  account 
of  the  weight  of  the  long  span  the  brick- 
work probably  received  a  stress  of  more 
than  250  lb.  per  square  inch,  whereas  tests 
of  a  portion  of  one  of  the  brick  piers  showed 
the  beginning  of  failure  at  167  lb.  per 
square  inch. 

Results  of  Tests 

"The  specifications  for  piers  require  1 
part  cement  to  3  parts  sand,  with  not  to  ex- 
ceed a  shovelful  of  slaked  lime  to  a  bag  of 
cement.  Samples  from  the  wall  where  the 
failure  first  occurred  represent  approxi- 
mately 1  bbl.  of  lime  to  1  bbl.  of  cement. 
Allowing  for  the  expansion  of  lime  in  slak- 
ing, we  find  instead  of  one  shovelful  of 
slaked  lime  per  bag  of  cement  (the  limit  of 
the  specifications)  13  shovelfuls,  15  shovel- 
fuls and  4  shovelfuls  of  slaked  lime  respec- 
tively for  three  samples  of  mortar  analyzed 
chemically. 

"Brickwork — Two  pieces  of  brickwork 
from  brick  piers  in  the  portion  of  building 
which  collapsed  were  tested  for  compres- 
sion. The  first  sample  showed  a  drop  of 
the  gage  of  the  testing  machine  at  167  lb. 
per  square  inch,  or  12  tons  per  square  foot, 
showing  that  a  constant  application  of  this 
load  would  have  produced  failure.  The 
specimen  actually  broke  at  550  lb.  per 
square  inch,  or  40  tons  per  square  foot. 
The  second  specimen  showed  initial  failure 
at  240  lb.  per  square  inch,  or  17  tons  per 
square  foot  with  a  breaking  strength  of 
635  lb.  per  square  inch,  or  46  tons  per 
square  foot.  It  is  of  course  evident  that 
the  lower  figures  represent  the  actual  value 
of  brickwork  in  resisting  the  load. 

"Concrete — Chemical  analysis  of  the  con- 
crete showed  it  to  be  in  proportions  1  part 
cement  to  6  parts  of  aggregate,  or  substan- 
tially 1  part  cement  to  2  parts  sand  to  4 
parts  stone,  as  called  for  by  the  specifica- 
tions.    A  sample  of  this  concrete  hardened 
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satisfactorily  upon  boiling,  indicating  its 
good  quality  and  the  fact  that  the  low 
strength  was  due  simply  to  the  cold-weather 
conditions. 

"A  sample  of  the  concrete  corresponding 
to  the  concrete  in  the  column  between  the 
first  and  second  floors  of  the  part  of  the 
building  that  failed  first  showed  a  strength 
in  compression  of  1350  lb.  per  square  inch, 
which  is  very  much  in  excess  of  the  stresses 
found  by  computation  as  caused  by  the 
loads.  No  specimen  of  the  slabs  large 
enough  to  test  could  be  obtained  from  the 
end  of  the  building  which  first  collapsed 


without  endangering  the  men  making  the 
test.  Inspection  of  the  concrete,  however, 
indicated  it  to  be  strong  enough  to  carry 
the  loads  which  came  upon  it. 

"In  view  of  these  conditions  and  as  a 
result  of  examination,  computations  and 
tests,  I  am  convinced  that  the  failure  of  the 
building  originated  with  the  brick  piers 
supporting  the  second  floor.  The  conditions 
on  March  24,  the  position  of  the  columns 
and  the  rest  of  the  failed  portions,  indicate 
that  the  subsequent  failure  started  at  the 
junction  with  the  ruins  of  the  first  men- 
tioned failure." 


Eccentric  Loading  on  Columns  Discussed, 
Accompanied  by  Formulas  and  Table 

Moments  Caused  by  Crane  Loads  in  Mill  Buildings  and  by  Eccentric 
Loads  in  Office  Buildings  Can  Be  Found  by  Approximate  Methods 

By  R.  FLEMING 
American  Bridge  Company,  New  York  City 


BUILDING  CODES  and  specifications 
usually  contain  a  clause  stating  that  in 
proportioning  columns  provision  must  be 
made  for  eccentric  loading.  That  some  pro- 
vision should  be  made  is  self-evident,  but 
just  what  that  provision  should  be  is  a 
matter  of  discussion.  This  article  presents 
methods  that  have  been  used  satisfactorily, 
are  easy  of  application,  and  for  all  prac- 
tical purposes  are  near  enough  to  being 
correct. 

Loads  on  Brackets 

The  most  common  cases  of  eccentric  load- 
ing are  those  of  crane  runway  girders  car- 
ried on  column  brackets.  In  Fig.  1  the  load 
P  acts  at  a  distance  m  from  the  center  of 
the  column,  and  the  couple  Pm  is  held  in 
equilibrium  by  a  horizontal  couple  Wc.   Then 

Pm  =  Wc  or  W  =  Pm/c 

If  Mt,  is  the  moment  at  bottom  of  column 
where  R^  is  the  reaction,  Mt  moment  at 
top  of  column  where  Rt  is  the  reaction,  M, 
moment  at  point  A  and  M,  moment  at  point 
B,  then  for  columns  with  both  ends  con- 
sidered hinged  it  is  easy  to  write: 


Wc 

Mt  =  0  and  Rb  =  — — .—  = 

„      o  r,        W'c        Pm 
Mt  =  0  and  Rt  =  -j-  =  -p 


Pm 
T 


M,  =  Rtd  = 


Wed 


Pmd 

IT 


„  Wca  Pmu 

M,  =  RbU  = —  = J— 

The  bending-moment  diagram  for  ends 
hinged  is  shown  by  Fig.  2. 

If  both  ends  are  considered  fixed,  we  have 
the  following  equations,  furnished  the 
writer  by  his  colleague,  Stanley  Smith: 

Mi=  ~  l—d^O  —  d)  -\- ail  — an 

W 
Rb=  -p-  [/f(32  — 2d)  —  (2a +  0  ('  —  «)'] 

W 

Mt  =  -j  [— (i  — d)'d  +  a'(J  — a)] 

W 

B«  =  -p-  \.{l  —  dy{l  +  2d)—a'{^l  —  2a)-] 

M,=  ^[—d{l  —  dy  +  a'a  —  a)  + 

~  (I  — d)' (I  +  2d)— -^  a' (.31  — 2a)-] 


W 

^^=  -J-  l—d'{l  —  d)  Jf-a(l  —  a)'  + 

-^<f(3?  — 2d) ^(i_a)  =  (2a-f  0] 

The  bending-moment  diagram  for  ends 
fixed  is  shown  by  Fig,  3.  The  points  of 
contraflexure  x^,  x.,  and  x.^  from  the  ends 
can  easily  be  located  by  plotting  the  values 
of  the  moments,  as  indicated  by  the  figure. 

In  the  table  herewith  the  values  of  Mb, 
Mt,  M^  and  M,  are  given  in  foot-pounds  for 
both  fixed  and  hinged  ends  when  P  is  taken 
at  10,000  lb.,  I  is  24  ft.,  m  is  18  in.  or  ly, 
ft.,  c  is  assumed  constant  at  2  ft.  and  a  and 
d  vary  in  accordance  with  the  vertical  posi- 
tion of  the  bracket. 


Moments  in   24-Foot  Column  Due  to  10,000 
Pounds   18   Inches   from   Center 

d 
16 
14 
12 

Hinged  Ends 

'  Ml           U^ 

10,000      3,750 

8,750     5.000 

7,500     6,250 

Fixed  Ends 

a 
6 
8 

10 

1,354 
1,147 
3,021 

M, 
4,896 
4,896 
4,271 

Ml 
7,461 
7,383 
6,876 

Mi 
5,990 
5,872 
6,263 

12 
14 
16 

10 
8 
6 

6,250      7,500 
5,000      8.750 
3,750   10,000 

4,271 
4,896 
4,896 

3,021 
1,147 
1,354 

6,263 

5,872 
5,990 

6,875 
7,383 
7,461 

18 
20 
22 

4 
2 
0 

2,500   11,250 

1,250   12.500 

0   13,750 

4,271 
3,021 
1,147 

4,479 

8,229 

13,647 

6,940 

9.049 

12,604 

6,823 
5,143 
2,096 

An  effort  is  usually  made  to  fix  columns 
at  the  base  by  set  anchor  bolts  and  at  the 
top  by  rigid  attachment  to  a  truss  or  girder. 
The  actual  condition,  however,  is  between 


fixed  and  hinged  ends.  An  easy  method  of 
calculation  is  to  assume  the  maximum  bend- 
ing moment  to  be  8/10  or  9/10  of  that  ob- 
tained from  ends  considered  hinged.  This 
is  a  close  approximation,  as  may  be  inferred 
from  the  maximum  values  in  the  table. 

In  proportioning  parts  for  the  combined 
stresses  due  to  bending  and  direct  loads  the 
allowable  working  stress  is  increased  20  per 
cent,  provided  the  section  thus  obtained  is 
not  less  than  that  required  for  bending  or 
direct  stress  alone. 

The  specifications  for  a  building  of  un- 
usual magnitude  contain  the  clause: 

No  cantilever  brackets  for  crane  loads  shall 
be  used  when  capacity  of  crane  is  in  excess  of 
10  tons. 

This  is  an  excellent  rule  for  all  buildings. 
It  is  better  to  avoid  eccentricity  than  to 
make  provision  for  it.  Where  practicable, 
columns  as  in  Fig.  4  should  be  used.    The 


FIGS.   1,  2  AND   3 — ECCENTRIC  LOAD  ON   COLUMN 


FIGS.    4    AND   5 — CRANE   AND   BUILDING   COLUMNS 

crane  load  should  be  carried  to  the  base  by 
the  channel  and  the  two  connecting  angles 
with  the  portion  of  web  plate  between  them. 

Office-Building  Columns 

In  office  buildings  eccentric  loading  on 
columns  is  usually  caused  by  unbalanced 
floor  loads.  Fig.  5  is  a  familiar  instance. 
If  the  column  were  turned  90  deg.  there 
would  be  little  or  no  eccentricity,  but  col- 
umns cannot  always  be  turned  in  order  to 
lessen  eccentricity. 

A  practice  sometimes  followed  in  office- 
building  design  is  to  neglect  eccentricity 
altogether.  This  is  reprehensible  and  needs 
no  comment.  Another  practice  is  to  add 
the  flexural  unit  stress  found  by  a  formula 
for  eccentric  loads  to  the  unit  stress  due  to 
direct  load,  and  to  proportion  the  column  so 
that  the  combined  stresses  do  not  exceed 
the  allowable  unit  stress  obtained  from  the 
formula  used  for  axial  compression.  This 
method  is  more  severe  than  need  be,  as 
office-building  columns  are  continuous 
through  two  or  more  stories.  It  is  prob- 
ably for  this  reason  that  the  Bethlehem 
Steel  Company's  handbook  permits  the  max- 
imum fiber  stress  due  to  direct  load  and 
bending  to  be  25  per  cent  in  excess  of  the 
permissible  stress  on  the  column  obtained 
from  the  formula  for  concentric  loading. 
Burt,  in  "Steel  Construction,"  1914,  writes : 

Some  authorities  allow  three-fourths  of  the 
bending  moment  to  be  used  in  computing  the 
effect  on  the  column.  This  practice  is  satis- 
factory and  is  followed  in  the  illustration  used 
later  in  this  book. 

Ernst   F.   Johnson,   in   "The   Theory  of 
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Continuous  Columns"  {Transactions  of  the 
American  Society  of  Civil  Engineers,  June, 
1906),  finds  the  bending  moment  caused  by 
eccentric  loading  on  office-building  columns 
to  be  iW  =  W{c  +  b/2),  in  which  W  is  the 
load,  b  the  eccentricity,  and  c  a  constant  to 
be  deduced  from  the  particular  building  law 
or  specification  under  which  the  work  is  to 
be  erected.  From  the  New  York  building 
code  he  finds  the  value  of  c  to  be  1/16  in. 
per  foot  of  column  length. 

Heller's  Investigations 

Heller,  in  "Stresses  and  Structures," 
finds  for  a  ten-story  building  that  the  maxi- 
mum bending  moment  of  a  column  with 
equal  loads  P  and  equal  eccentricities  e  at 
all  floors,  is  at  the  roof  line  or  top  of  the 
column  and  equal  to  Pe.  At  the  top  of  the 
second  segment  from  the  bottom  the  mo- 
ment is  0.39  Pe.  For  intermediate  points 
(three  stories  or  more  from  the  top  or  bot- 
tom) the  moment  is  0.5  Pe.  For  a  single 
load  at  any  point,  the  bending  moment  in 
the  column  passes  from  a  value  of  about 
-|-0.5  Pe  just  above  the  load,  through  zero 
fo  a  value  of  about  — 0.5  Pe  just  below  the 
load. 

In  "Stresses  in  Tall  Buildings,"  by  Cyrus 
A.  Melick  (Ohio  State  University  Bulletin 
No.  40,  June,  1912),  Chapter  4  is  devoted 
to  a  study  of  the  effect  of  eccentric  loading 
on  columns.  The  conclusions  pointed  out  by 
Heller  are  verified.  The  author  presents  his 
own  theory  in  Chapters  7  and  9,  and  in  the 
final  chapter  he  gives  a  "resume  of  all  find- 
ings and  suggestions  for  designers  as  de- 
rived therefrom,"  in  which  he  writes: 

It  is  evident,  then,  that  it  is  not  safe  practice 
to  follow  the  conclusions  deduced  in  Chapter  4, 
which  are  identical  with  Professor  Heller's. 
It  is  further  shown  that  the  value  of  the  bend- 
ing moment  may  materially  exceed  even  the 
quantity  Pe  so  commonly  used  by  designers. 
Also,  it  is  shown  that  the  bending  moment  is 
not  a  constant  throughout  the  story  height  but 
reverses  in  sign,  and  at  the  foot  of  the  column 
it  may  be  a  much  larger  quantity,  of  opposite 
sign,  than  the  moment  at  the  top  of  the  column. 

The  findings  and  suggestions  of  Melick 
have  not  been  used  to  any  appreciable  ex- 
tent by  designers. 

For  the  usual  office-building  column  with 
an  eccentric  load  the  practice  of  the  writer 
is  to  use  three-fourths  of  the  bending  stress 
found  by  Rankine's  formula  for  eccentric 
loads.  As  in  proportioning  mill-building 
columns,  the  allowable  working  stress  is  in- 
creased   20    per    cent    for    the    combined 


stresses  due  to  bending  and  direct  loads, 
provided  the  section  thus  obtained  is  not 
less  than  that  required  for  bending  or  di- 
rect stress  alone. 

In  conclusion,  the  writer  believes  that 
more  attention  should  be  given  to  the  details 
of  eccentric  connections  than  is  done  at 
present.  Good  detailing  is  fully  as  impor- 
tant as,  and  often  more  difficult  than,  deter- 
mining stresses  and  proportioning  parts. 


Asphaltic  Road  Oils  Heated 
Quickly  in  Retort 

Permanent  Plants  That  Can  Heat  6000  Gallons 

Per    Day    to    375    Degrees    Are    Installed 

in  California  for  About  $2,000 

IN  applying  thin  bituminous  surfacing 
to  concrete  pavements  according  to  the 
specifications  of  the  California  Highway 
Commission  an  asphaltic  base  oil  is  used, 


miles  in  either  direction  the  economics  of  a 
permanent  plant  warrant  the  more  expen- 
sive construction.  These  oil-heating  plants 
were  referred  to  briefly  in  a  report  on  Cali- 
fornia road  construction  and  maintenance, 
published  in  the  Engineering  Record  of 
May  6,  1916,  page  603. 

Heating-Plant  Layout 

In  both  types  of  installation  the  cycle  of 
operations  is  practically  the  same  and  the 
unit  members  of  the  equipment  are  similar. 
Cars  of  oil  are  unloaded  by  gravity  into 
storage  tanks  or  pits  varying  in  capacity 
from  10,000  to  25,000  gal.  and  the  oil  is  de- 
livered thence  to  trucks  by  pumping.  Steam 
coils  in  the  tank  cars  are  necessary  in  order 
to  heat  the  oil  so  it  will  flow.  The  same 
requirement  holds  for  the  storage  pit  or 
tanks,  and  a  retort  is  necessary  for  heating 
the  oil  up  to  the  high  temperatures  at  which 
it  is  delivered  to  the  trucks. 

The  drawing  shows  the  design  of  the  re- 
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THE   RETORT   IS  DESIGNED  TO  MINIMIZE  HEAT  LOSSES  FROM  INCOMPLETE  COMBUSTION  OP 

FUEL  AND  FROM  RADIATION 


refined  to  the  point  where  the  asphalt  con- 
tent is  90  per  cent.  To  spray  this  heavy  oil 
on  the  surface  in  two  coats,  of  %  gal.  per 
square  yard  each,  it  is  necessary  to  heat  the 
oil  to  high  temperature.  In  order  that  this 
may  be  done  economically  a  very  careful 
study  of  the  conditions  was  made  and  the 
practice,  in  large  measure,  standardized  as 
described  in  the  following  notes. 

Two  types  of  oil-heating  stations  are 
used.  Where  only  comparatively  small 
quantities  of  oil  are  required,  semiportable 
plants  are  installed  at  the  nearest  railway 
siding,  and  are  moved  to  other  locations 
when  the  work  is  completed.  But  when  the 
area  of  operations  extends  from  20  to  30 


IN  THE  GALVANIZED  IRON  BUILDING  BESIDES  THE  RETORT  ARE  THE  STEAM  BOILER  AND  THE  OIL  PUMPS 


tort  for  heating  the  oil  in  what  is  practi- 
cally a  tubular  boiler.  In  semiportable  in- 
stallations the  storage  tank  is  usually  made 
of  steel,  and  in  permanent  plants  a  concrete 
sump  is  used,  the  capacity  in  each  case  be- 
ing determined  by  the  availability  of  the 
oil  supply.  The  hot-oil  pump  in  most  gen- 
eral use  is  a  6  X  4  X  6-in.  duplex  piston 
pump,  oil  fitted. 

The  circulation  tank,  or  oil  pit,  is  either 
a  concrete-lined  sump,  a  reinforced-concrete 
box,  or  a  steel  tank,  with  a  capacity  be- 
tween 2000  and  3000  gal.  It  is  heavily 
piped  with  steam  coils  and  is  tightly  cov- 
ered. In  some  cases  where  the  large  oil 
storage  tank  is  a  concrete  sump  this  cir- 
culation tank  is  made  as  a  chamber  of  the 
larger  tank,  but  is  always  separated  from 
it  by  concrete  walls. 

Oil  Heated  Quickly 

It  has  been  found  that  the  time  saved  in 
handling  the  oil  rapidly  makes  it  very  de- 
sirable to  secure  a  quick-heating  retort. 
Saving  time  in  loading  trucks  increases  the 
output  of  the  plant  and  thereby  reduces  the 
cost  per  barrel  for  heating,  inasmuch  as  the 
daily  operation  charges  are  practically 
fixed,  irrespective  of  the  quantity  of  oil 
treated.  The  type  of  retort  illustrated 
hierewith  has  been  designed  to  reduce  to  a 
minimum  losses  from  incomplete  combus- 
tion of  fuel  and  from  radiation.  The  long 
firing  chamber  allows  complete  combustion 
of  fuel  oil  and  the  large  number  of  pipes 
that  practically  fill  the  upper  arch  absorb 
the  maximum  of  the  heat.  The  design 
shown  keeps  radiation  down  so  low,  it  is 
stated,  that  it  is  possible  to  place  the  hand 
upon  the  retort  at  any  point  during  heav- 
iest firing.  The  number  and  lengths  of 
pipes    were    determined    by    dividing    the 
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square  feet  of  heating  surface  required  into 
some  number  of  convenient  lengths  for 
handling.  The  3-in.  pipe  was  taken  as  giv- 
ing the  maximum  heating  section  without 
introducing  undue  friction.  To  determine 
the  square  feet  of  heating  surface  needed  it 
was  first  ascertained  by  various  experi- 
ments and  trials  that  it  would  be  necessary 
to  raise  the  temperature  in  the  oil  while 
passing  through  the  retort  coil  about  200 
deg.,  when  loading  into  trucks. 

Speed  of  Operation 

To  put  a  truck  load  of  1000  gal.  through 
in  a  short  time,  say  20  to  25  minutes,  with- 
out burning  pipes  and  without  preheating 
to  excessive  temperatures  in  the  circulation 
tank,  required  about  150  sq.  ft.  of  heating 
surface,  with  a  furnace  temperature  of 
1800  deg.  to  2000  deg.  Fahr.  (this  being  the 
maximum  that  can  be  carried  with  safety) . 
The  calculations  were  based  on  3  B.t.u.  per 
hour  per  square  foot  of  heating  surface,  per 
degree  of  mean  temperature  change,  which 
accuracy  of  assumption  was  accepted  for 
temperatures  up  to  300  to  325  deg.  Fahr. 

A  feature  of  this  retort  design  which  has 
been  found  very  useful  is  that  of  carrying 
the  pipe  at  once  to  the  outside  of  the  retort 
and,  in  place  of  return  bends,  using  a  spe- 
cial fitting  which  permits  the  removal  of  the 
ends  of  individual  pipes  so  that  access  may 
be  had  to  each  of  them  to  clean  out  the  car- 
bon which  is  continually  deposited  in  slight 
quantities. 

Operating  Methods 

In  preparing  to  deliver  oil  to  a  motor 
truck,  warm  oil  is  first  pumped  from  the 
storage  tank  through  the  retort  and  into 
the  circulation  tank.  As  soon  as  the  circu- 
lation tank  contains  a  truck  load  the  suction 
from  the  main  storage  is  closed  and  the  oil 
in  the  circulation  tank  is  re-run  until  it  has 
reached  at  least  200  deg.  The  retort  fire  is 
then  increased  and  the  oil  pumped  through 
direct  to  the  truck  tank  at  temperatures 
from  325  to  375  deg.  Fahr.  The  entire  op- 
eration of  circulation  and  loading  consumes 
about  11/2  hours,  so  that  it  is  possible  to 
load  about  six  1000-gal.  oil  trucks  per  day 
from  a  plant  laid  out  and  operated  on  the 
lines  just  described. 

When  the  oil  is  to  be  conveyed  less  than 
10  miles  in  trucks,  it  is  delivered  to  the 
trucks  at  325  deg.  Fahr.  For  distances 
greater  than  10  miles,  the  specified  temper- 
ature is  350  deg.,  the  desideratum  being  a 
temperature  of  approximately  300  deg. 
Fahr.  at  the  time  of  application.  The  com- 
mission has  found  that  at  this  temperature 
the  more  fluid  condition  of  the  oil  provides 
a  better  bond  with  the  concrete  than  is  ob- 
tainable with  temperatures  considerably 
lower. 

Costs 

A  completely  equipped  oil-heating  plant 
of  standard  type  described  in  the  foregoing 
has  cost  the  commission  approximately 
|2,000,  installed.  Records  of  costs  covering 
unloading  from  tank  of  cars,  heating  and 
loading  into  motor  truck  tanks  on  approxi- 
mately 5000  bbl.  of  90  per  cent  asphalt  road 
oil  show  a  total  expenditure  for  labor  and 
fuel,  repairs  and  supplies,  interest  and  de- 
preciation, of  about  $2,250,  or  45  cents  per 
barrel  of  road  oil  unloaded  and  delivered 
hot. 

A.  B.  Fletcher  is  chief  engineer  of  the 
California  State  Highway  Commission. 
Walter  C.  Howe  is  resident  engineer  of  Di- 
vision 5. 
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Double  Tank  Proposed  for 
Residential  Sewage  Plants 

Better   Operating   Results  Claimed   for   Septic 

and  Imhoff  Units  in  Series — "Greenhouse" 

Sludge  Bed  Advocated 

By  WALDO  S.  COULTER 

Of  Hansen  &   Coulter,  Consulting  Engineers, 

New  York  City 

RESIDENTIAL  sewage-disposal  plants 
are  usually  constructed  after  a  fixed 
pattern  that  has  undergone  little  or  no 
modification  since  its  inception  in  the  days 
of  Colonel  Waring.  Such  installations 
usually  consist  of  a  single-story  septic  tank 
followed  by  a  siphon  chamber  and  some 
simple  form  of  secondary  treatment. 

Engineers  and  superintendents  who  have 
been  associated  with  the  practical  opera- 
tion of  the  single-story,  horizontal-flow 
tank  know  that,  unless  operated  as  a  plain 
sedimentation  tank,  with  frequent  clean- 
ings, it  is  a  very  unsatisfactory  sedimenta- 
tion device.  During  hot  weather  gas  dis- 
charges from  the  sludge  deposits  on  the 
tank  bottom  commence  about  three  weeks 
after  placing  the  tank  in  service.  During 
the  winter  from  six  to  eight  weeks  usually 
suflice  to  establish  active  ebullition  in 
northern  latitudes. 

"Unloading"  Hinders  Sedimentation 

Gas  production  is  accompanied  by  such 
disturbances  of  the  tank  contents  that  eflS- 
cient  sedimentation  is  precluded  and  sus- 
pended matter  appears  in  the  eflluent  in 
considerable  quantities.  This  "unloading" 
goes  far  toward  explaining  the  phenomenon 
of  the  septic  tank  that  has  been  in  opera- 
tion for  several  years  and  yet  contains  less 
than  50  per  cent  sludge.  The  writer  has 
never  seen  any  arrangement  of  baflles  that 
prevented  unloading  from  a  single-story 
tank  in  active  ebullition. 

If  the  tank  is  cleaned  as  soon  as  septic 
action  begins  very  good  results  can  be  se- 
cured.   This  is  not  ordinarily  admissible  in 
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SUGGESTED  ARRANGEMENT  OF  SEPTIC  AND  IMHOFF 

tanks  for  residential  sewage  plant 

the  case  of  the  residential  plant,  where  such 
constant  cleaning  cannot  conveniently  be 
done,  and  where  the  proximity  to  dwellings 
makes  a  nuisance  quite  probable  if  undi- 
gested sludge  is  handled. 

Soon  after  being  placed  in  service  the 
tank  of  the  standard-type  residential  plant 
begins  to  unload  into  the  tile  field,  sand  fil- 
ter or  contact  bed  that  provides  secondary 
treatment.  The  field  or  bed  is  soon  choked 
up  with  sludge,  and  constant  scraping  is 
necessary  to  keep  the  filter  in  service. 
Choked  tile  fields,  where  the  sewage  appears 
at  the  surface  to  form  "wet  ground,"  and 
whence  the  water  is  dissipated  by  evapora- 
tion or  by  seepage  into  adjacent  unclogged 
areas,  are  common.  The  owner  very  often 
supposes  that  this  is  as  it  should  be  and 
makes  no  protest  unless  the  stench  becomes 
pronounced. 

The  common  septic  tank  has,  neverthe- 
less, certain  advantages  as  applied  to  resi- 
dential installations  that  the  two-story  type 
does  not  possess.  Residential  sewage  ar- 
rives at  the  tank  in  a  fresh  condition  with 
unbroken  faces,  paper  intact,  and  having  a 
higher  percentage  of  grease  than  commonly 
appears  in  municipal  sewage.  These  mat- 
ters pile  up  against  the  scum  baffles  of  an 
Imhoff  tank  or  adhere  to  the  slopes  of  the 
settling  channel  and  call  for  unusually 
painstaking  attention. 


"GREENHOUSE"  TYPE  OF  SLUDGE  BED  AT  PLEASANTVILLE,  N.  Y.,  HAS  648  SQUARE  FEET  OF  GLASS 
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The  logical  arrangement  for  the  residen- 
tial plant,  which  will  be  found  desirable  in 
many  larger  plants  as  well,  appears  to  the 
writer  to  be  a  septic  tank  and  a  short- 
period  Imhoflf  tank,  placed  in  series.  The 
two-story  tank  then  serves  to  intercept  mat- 
ter carried  over  from  the  septic  tank  and, 
if  given  reasonable  attention,  should  insure 
a  well-clarified  effluent.  The  Imhoff  tank 
should  be  provided  with  light,  strong  check- 
ered plate  covers  to  allow  unobstructed  ac- 
cess to  the  slopes  and  gas  vent.  In  the 
opinion  of  the  writer,  the  upward-flow  type 
possesses  advantages  peculiarly  fitting  it 
for  the  primary  tank  in  such  a  series,  the 
influent  being  admitted  at  a  point  near  the 
bottom  and  caused  to  pass  upward  through 
the  sludge  accumulation,  after  the  manner 
of  the  Boston  biolytic  tank,  so  called,  sug- 
gested by  Professor  Phelps. 

Two  principal  faults  have  heretofore  ap- 
peared in  the  operation  of  tanks  of  this 
type: 

First,  suspended  matter  unloads.  This 
has  been  aggravated  in  most  upward-flow 


manhole  openings  in  the  cover  slab.  Dis- 
posal in  the  vicinity  of  the  plant  is  avoided 
because  of  probable  nuisance. 

The  solution  of  this  problem  may,  in  the 
opinion  of  the  writer,  be  frequently  found 
in  the  glass-covered  or  "greenhouse"  type 
of  sludge-drying  bed,  with  vent  stack  and 
air-inlet  openings.  To  his  knowledge,  the 
first  operative  bed  of  this  type  was  designed 
by  him  while  connected  with  the  firm  of 
Lederle  &  Provost,  of  New  York  City,  and 
installed  and  operated  under  his  direction 
at  the  plant  of  the  Hebrew  Sheltering 
Guardian  Society  at  Pleasantville,  N.  Y.  It 
was  constructed  and  placed  in  service  dur- 
ing the  summer  of  1915.  The  results  have 
exceeded  expectations.  Plain  sedimenta- 
tion sludge  dries  sufficiently  to  permit  re- 
moval in  from  ten  days  to  two  weeks,  and 
the  action  of  the  bed  is  unaffected  by  rainy 
weather. 

Last  winter  the  bed  operated  efficiently 
and  without  freezing,  although  no  arti- 
ficial heat  was  applied.  One  unit  was 
built  first  in  order  to  observe  its  behavior, 


Road-Maintenance  Stations 
for  California  Highways 

Depots  Make  It   Possible  to  Supply  Materials 

for  Repair  Work  to  Remote  Sections  of 

State  Highway  System 

THE  California  State  Highway  Commis- 
sion has  established  maintenance  sta- 
tions along  the  highways  which  are  to  fulfill 
a  twofold  purpose — namely,  to  maintain  the 
roads  in  their  original  first-class  condition 
and  to  be  able  to  deliver,  at  the  proper  tem- 
perature, oil  used  in  surfacing  or  resurfac- 
ing the  pavement.  In  many  localities  the 
latter  function  is  very  important  because  of 
the  great  mileage  of  roads  to  be  surfaced, 
and  it  has  been  found  economical  to  use 
first-class  permanent  construction  in  build- 
ing the  heating  plants. 

An  example  of  the  policy  in  the  location 
and  construction  of  these  maintenance  sta- 
tions is  afforded  by  the  three  main  yards 
in  Division  6,  which  embraces  nine  San 
Joaquin  Valley  counties.     In  this  division 
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tanks  by  improper  design,  which  has  per- 
mitted too  high  velocities.  Unloading  is, 
however,  characteristic  of  this  as  well  as  of 
horizontal-flow,  single-story  tanks.  The 
Imhoff  tank  in  series  would  correct  this  de- 
ficiency. 

Second,  foul  odors  are  produced.  This 
may  be  overcome  to  a  considerable  extent 
by  carrying  the  influent  pipe  above  the  out- 
side of  the  tank  in  such  a  manner  that  the 
inflowing  sewage  entrains  sufficient  air  to 
enter  the  sludge  stratum  saturated  with 
oxygen.  The  sludge  layer  acts  not  only  as 
a  strainer  to  intercept  true  suspended  mat- 
ter, but  the  colloids  and  fats  are  thrown  out 
by  adsorption.  The  writer  is  aware  of  the 
fact  that  this  type  of  tank  produced  con- 
siderable amounts  of  hydrogen  sulphide  at 
the  Chicago  Sewage  Testing  Station,  but 
this  action  has  not  been  duplicated  else- 
where to  his  knowledge,  and  the  fact  re- 
mains that  it  was  by  far  the  most  efficient 
clarification  device  at  the  station.  Sludge 
containing  entrained  gases  and  rising  from 
the  tank  bottom  to  appear  in  the  effluent 
will  readily  settle  again  if  subjected  to  such 
agitation  as  ordinarily  occurs  at  collecting 
troughs  or  outlet  weirs.  A  simple  test  at 
any  septic  tank  will  readily  demonstrate 
this  condition. 

"Greenhouse"  for  Sludge  Disposal 

The  removal  and  disposal  of  sludge  are 
other  matters  which  have  usually  been  ac- 
corded scant  attention  in  residential  and 
institutional  plants.  Too  often  plants  of 
considerable  size  are  provided  with  no 
means  for  the  withdrawal  of  sludge  other 
than  by  pails  or  buckets  passed  up  through 


particularly  with  regard  to  odors,  as  it  is 
located  about  200  ft.  from  the  nearest  of 
several  dwellings.  This  unit  was  entirely 
successful  and  a  second  one  was  afterward 
constructed. 

Aeration  of  Tile  Fields 

Referring  to  tile  fields,  one  defect  which 
may  be  noted  among  others  is  lack  of  aera- 
tion. In  any  oxidizing  unit,  such  as  a  tile 
field,  oxidation  is  accompanied  by  the  pro- 
duction of  a  considerable  volume  of  car- 
bonic acid  gas,  which  should  be  removed 
from  the  system  as  rapidly  as  formed,  since 
it  operates  to  retard  or  prevent  oxidizing 
action.  This  gas  is  heavier  than  air  and, 
in  the  case  of  a  sprinkling  filter  say,  built 
above  the  ground  surface,  tends  to  sink  to 
the  lower  portion  of  the  filter  and  escape 
through  the  under-drains,  etc.  The  tile 
field,  being  entirely  below  the  ground  sur- 
face, retains  the  CO,  in  the  soil  pores  and 
tiles,  excluding  the  air,  until  displaced  from 
time  to  time  by  applications  of  sewage.  This 
must  markedly  reduce  the  efficiency  of  the 
field.  An  evident  improvement  would  be  to 
connect  the  ends  of  the  tiles  at  one  side  of 
the  field  with  a  ventilation  duct  terminating 
in  a  vent  stack  with  a  ventilating  hood,  the 
opposite  ends  being  provided  with  suitable 
air  inlets. 

Further  constructive  criticisms  could  be 
made,  but  enough  has  been  written  to  call 
attention  to  the  fact  that  the  standard  type 
of  residenial  sewage-disposal  plant  is  de- 
ficient in  many  respects  and  merits  a  por- 
tion of  the  attention  that  has  been  hereto- 
fore almost  entirely  devoted  to  larger  in- 
stallations. 


there  were  150  miles  of  highway  to  be  sur- 
faced when  the  maintenance  station  was 
laid  out,  and  altogether  a  total  of  180  miles 
to  be  maintained. 

The  first  station  in  this  division  was 
built  at  Merced,  and  was  used  as  a  dis- 
tributing center  from  which  40  miles  of 
pavement  were  oiled.  The  second  station 
was  located  at  Fresno  and  the  third  at 
Bakersfield.  About  40  miles  have  been  sur- 
faced with  materials  distributed  from  the 
Bakersfield  station.  All  three  of  these  sta- 
tions are  on  property  which  the  state 
bought  outright,  as  it  has  been  found  ad- 
visable to  build  permanent  structures  only 
on  land  owned  by  the  state. 

Station  Equipment 

These  stations  are  situated  so  that  it  is 
possible  to  unload  the  heavy  asphaltic  oil 
directly  from  the  railroad  tank  cars  in 
which  it  is  delivered,  into  concrete  storage 
pits.  The  stations  are  provided  with  steam 
generating  equipment  with  which  to  heat 
the  oil  and  to  drive  the  pumps  and  heating 
retorts.  This  oil-handling  equipment  is  de- 
signed and  constructed  on  permanent  lines, 
so  that  the  oil  may  be  handled  with  a  mini- 
mum of  time,  labor,  expense  and  trouble. 
The  latter  item  has  been  found  to  be  a  very 
important  one,  but  its  significance  will  be 
appreciated  only  by  those  who  are  familiar 
with  the  possibilities  in  this  direction  when 
handling  heavy  asphaltic  oil  if  all  condi- 
tions are  not  just  right. 

In  addition  to  the  central  maintenance 
stations  where  road  building  materials, 
equipment  and  tools  are  stored,  there  are 
also  structures  known  as  "shelter  houses," 
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built  on  some  of  the  longer  stretches  of 
highway  where  it  is  occasionally  very  con- 
venient to  have  small  tools  near  at  hand. 

With  a  subdivision  of  the  system  on  this 
basis  it  is  possible,  for  example,  to  get  ma- 
terials for  repair  work  to  the  most  remote 
portion  of  the  125  miles  of  highway  sur- 
faced from  the  Fresno  station  within  less 
than    four   hours.      The    equipment    for   a 


"flying  squadron,"  depending  on  motor 
trucks  for  rapid  transportation,  is  kept  in 
readiness  for  emergency  service  and  has 
proved  very  effective  and  well  worth  the 
incidental  cost. 

Austin  B.  Fletcher  is  chief  engineer  of 
the  California  State  Highway  Commission 
and  James  W.  Woodson  is  resident  engineer 
of  Division  6. 


New  Publications 


Proceedings  of  the  Tenth  Annual  Convention  of 
THE  Smoke  Prevention  Association,  1915.  Paper, 
6x9  in.;  176  pages;  iUustrated.  Chicago,  608 
City  Hall,  Frank  A.  Chambers,  secretary-treas- 
urer. 

Dust  Explosions  and  Fires  in  Grain  Seh-arators 
IN  THE  Pacific  Northwest.  By  David  J.  Price, 
engineer  in  charge  of  grain  dust  explosion  inves- 
tigations, Bureau  of  Chemistry,  and  E.  B.  Mc- 
Cormiclt,  chief,  division  of  rural  engineering, 
Office  of  Public  Roads.  Bulletin  379,  U.  S.  De- 
partment of  Agriculture.  Paper,  6  x  9  in. ;  22 
pa^es :  illustrated.  Washington,  Government 
Printing  Office. 

Trust  Laws  and  Unfair  Competition.  By  Joseph 
E.  Davies,  commissioner  of  corporations,  U.  S. 
Department  of  Commerce.  Paper,  6  x  9  in. ;  832 
pages.     Washington,  Government  Printing  Office. 

Supplement  to  Mechanics'  Liens  and  General 
Contracting.  By  Thomas  H.  Ray.  of  the  New 
York  Cit-y  Bar.  Cloth,  6  x  9  in. ;  819  pages. 
Albany,  Sfatthew  Bender  &  Company,   Inc. 

Contains  the  amendments  to  these  laws  up  to 
the  close  of  the  New  York  legislative  session  of 
1916,  with  all  of  the  decisions  since  the  date  of 
the  original  work — July,  1914,  to  June  1,  1916. 

Concrete  Sewers.  Paper,  6  x  9  in. ;  43  pages ; 
illustrated.  Chicago,  Portland  Cement  Associa- 
tion. 

Booklet  for  free  distribution  gives  information 
on  the  merits  of  concrete  in  sewer  construction, 
with  history  and  examples  of  use. 


Books  Reviewed 


Highway  Engineers'  Handbook 

Authors,  Wilson  G.  Harger,  first  assistant  engi- 
neer, and  Edmund  A.  Bonney,  supervising  engrineer 
of  the  New  York  State  Highway  Department. 
Second  edition,  revised  and  enlarged.  Flexible 
covers,  4  Vi  x  7  in. ;  609  pages ;  illustrated.  New 
York,  McGraw-Hill  Book  Company,  Inc.     $3  net. 

The  second  edition  of  Harger  and  Bon- 
ney's  "Highway  Engineers'  Handbook"  con- 
tains about  100  pages  of  new  material,  and 
represents  a  revision  of  the  first  edition, 
published  about  four  years  ago  and  re- 
viewed in  the  Engineering  Record  of 
September  28,  1912,  page  363.  The  ma- 
terial on  top  courses  has  been  brought  up 
to  date,  and  data  on  tests,  designs,  costs 
and  maintenance  and  specifications  have 
been  added.  The  index  also  has  been 
amplified,  and  rearranged  systematically, 
although  the  general  make-up  of  the  book 
remains  unchanged. 

The  book  is  divided  into  two  parts,  the 
first  dealing  with  the  principles  of  design 
and  the  second  with  the  practice  of  design 
and  construction.  In  Part  1  there  are 
chapters  on  grade  and  alignment,  sections, 
drainage,  foundations  for  broken  stone 
roads,  top  courses  and  their  maintenance, 
minor  points  (including  guard  rails,  re- 
taining walls,  curves,  etc.)  and  materials. 
Part  2  opens  with  a  chapter  on  surveys, 
which  is  followed  by  one  on  office  prac- 
tice. Succeeding  chapters  deal  with  cost 
data  and  estimates,  notes  on  construction 
and  specifications. 


Since  the  publication  of  the  first  edition 
of  the  handbook  many  advances  have  been 
made  in  highway  practice.  The  latest  edi- 
tion, therefore,  brings  the  information  up 
to  date.  Engineers  will  find  this  volume  a 
compact  and  complete  source  of  informa- 
tion ordinarily  required  in  field  and  office 
practice  of  road-building. 


Waterworks  Handbook 

Compiled  by  A.  D.  Flinn,  deputy  chief  engineer. 
Board  of  Water  Supply,  New  York  City ;  R.  S. 
Weston,  professor  of  public  health  engineering, 
Massachusetts  Institute  of  Technology,  and  C.  L. 
Bogert,  assistant  engineer.  Board  of  Water  Supply. 
New  York  City.  Flexible  cloth,  6  x  9  in.  ;  824 
pages :  illustrated.  New  York,  McGraw-Hill  Book 
Company,  Inc.     $6  net. 

Reviewed  by  Weston  E.  Fuller 

Consulting  Engineer,  New  York  City 

This  book  is  a  compilation  of  a  large 
amount  of  valuable  information  on  matters 
relating  to  the  design,  construction  and 
operation  of  waterworks.  The  subject  is 
treated  under  five  parts,  as  follows:  Part 
1,  Sources  of  Supply;  Part  2,  Collection 
and  Work  Therefor;  Part  3,  Transporta- 
tion by  Aqueducts,  Pipe  and  Other  Con- 
duits; Part  4,  Distribution,  Hydrostatics 
and  Hydraulics,  Materials  Much  Used  in 
Waterworks;  Part  5,  Character  and  Treat- 
ment of  water. 

This  arrangement,  while  it  leads  to  some 
repetition  and  to  the  separation  of  some 
subject  matters  closely  related,  is  in  gen- 
eral a  satisfactory  one. 

The  authors  have  included  much  data 
and  information  selected  from  a  large 
variety  of  sources.  Extracts  from  books, 
papers  and  periodicals  have  been  used  in 
many  cases,  with  explanatory  notes  and 
comments.  In  other  cases,  a  digest  of  the 
subject  has  been  given.  References  are  in- 
cluded quite  generally,  thus  materially  add- 
ing to  the  usefulness  and  value  of  the 
book. 

As  is  inevitable  in  a  work  of  this  sort, 
much  that  is  pertinent  to  the  subject  and 
which  to  others  would  appear  of  equal  im- 
portance to  that  included  is  omitted.  Gen- 
erally, however,  the  matters  presented  are 
well  balanced,  and  give  the  different  view- 
points as  fairly  as  can  be  expected  within 
the  limited  space  available. 

It  is  noticeable  that  the  authors  have  not 
limited  the  contents  of  the  book  to  mat- 
ters which  are  recognized  as  established 
practice,  but  have  on  the  contrary  laid  par- 
ticular stress  on  recent  developments  in  the 
science,  and  have  discussed  matters  that 
are  under  inve.stigation  and  about  which 
much  difference  of  opinion  now  exists.  In 
some  cases  the  desire  to  give  the  latest  in- 
formation has  perhaps  led  to  a  neglect  of 


fundamentals  which  are  of  greater  im- 
portance. In  the  main,  however,  the  book 
presents  an  excellent  idea  of  recent  devel- 
opment. 

The  book  is  well  illustrated,  and  is  re- 
plete with  tables  and  diagrams  of  value. 
Some  of  the  data  and  tables  would  be  use- 
ful to  only  a  limited  extent,  as  they  are 
based  on  methods  that  would  not '  be  of 
general  application.  The  book  includes 
descriptions  of  special  apparatus  and  ap- 
purtenances, with  the  names  of  some  of 
the  makers. 

The  book  is  written  for  those  who  are 
thoroughly  familiar  with  the  fundamen- 
tals of  waterworks  construction  and  who 
have  a  working  knowledge  of  the  mathe- 
matics, hydraulics  and  other  natural 
sciences  involved  in  waterworks  problems. 
To  these  it  will  prove  of  the  greatest  value 
in  the  design,  construction  and  operation 
of  these  works.  The  volume  will  also  be 
of  use  to  those  whose  connection  with 
waterworks  is  less  close,  as  it  contains 
much  general  information. 

The  portion  of  the  book  relating  to  ma- 
terials, to  hydraulics,  to  dams  and  many 
other  matters  will  prove  of  value  to  others 
than  those  interested  in  waterworks,  as  the 
information  is  equally  useful  for  other 
works. 


Location  of  Road  Material 
Bases  Help  Contractors  Bid 

Successful  Bidders  Furnished  Map  of  Bridges 
and  Culverts,  Size  and  Quantity  of  Mate- 
rial and  Other  Necessary  Data 

CONTRACTORS  bidding  on  the  recent 
road  contracts  in  Vermilion  County, 
Illinois,  were  furnished  with  complete  de- 
tailed plans  and  in  addition  a  map  showing 
the  location  of  approved  material  bases  in 
the  adjoining  State  of  Indiana,  whence  most 
of  the  aggregate  for  the  concrete  will  prob- 
ably come.  This  map  showed  all  the  rail- 
roads and  connections  to  points  in  Vermil- 
ion County. 

Since  the  award  of  contracts  the  success- 
ful bidders  have  been  furnished  with  all 
necessary  and  convenient  data  in  blueprint 
form  cut  to  the  size  of  pocket  notebook 
sheets.  All  bridges  and  culverts,  together 
with  the  size  and  quantity  of  materials  re- 
quired, are  noted. 

P.  C.  McArdle  is  the  superintending  en- 
gineer in  charge  of  this  $1,500,000  bond- 
issue  road  construction.  It  will  provide  a 
complete  system  of  166.2  miles  of  hard 
roads  which  it  is  estimated  will  carry  80 
per  cent  of  the  country  road  traffic. 


Total  of  1,175,000  Acres  of  Land  Segre- 
gated to  Wyoming  Under  Carey  Act 

Upon  the  recommendation  of  the  Secre- 
tary of  the  Interior,  President  Wilson  has 
approved  a  contract  between  the  United 
States  and  the  State  of  Wyoming,  provid- 
ing for  the  reclamation  by  the  state  under 
the  Carey  Act  of  1680  acres  of  arid  land. 
This  act  provides  for  the  segregation  of 
public  lands  therein  to  a  state  for  a  period 
of  years,  provided  the  state  presents  a  feas- 
ible plan  for  their  reclamation  through  irri- 
gation. With  the  addition  of  this  new  al- 
lotment there  are  now  approximately  1,175,- 
000  acres  of  land  segregated  to  Wyoming, 
of  which  more  than  150,000  acres  have  been 
reclaimed. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  witl  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — EDITOR.] 


Power  Machine  Made  on  Job  Bends 
Reinforcing  Bars  Around  Disk 

By  HAROLD  E.  KETCHUM 

Superintendent     Hunkin-Conkey     Construction 

Company,  Cleveland,  Ohio 

A  STEEL-BENDING  MACHINE  built  on 
the  work  which  is  controlled  by  foot 
lever,  leaving  the  hands  free  to  handle  the 
bars,  is  shown  in  the  photograph  and  draw- 
ing. .The  machine  is  being  used  by  the 
Hunkin-Conkey  Construction  Company  on 
the  Detroit-Superior  bridge  in  Cleveland. 
It  makes  short  bends,  for  which  the  end  of 
the  bar  is  caught  by  a  projection  on  a  re- 
volving arm  and  bent  around  the  spindle, 
and  also  long-radius  bends  for  which  a  cast- 
iron  disk,  around  which  the  bars  are  bent, 
is  placed  over  the  spindle.  The  machine  is 
operated  by  a  3-hp.  alternating-current  mo- 


HANDLING  FOUR  FIVE-EIGHTHS  INCH    BAKS  AT  ONCE — INSERT    SHOWS    OPERATING    DEVICE    BY    WHICH 
HEAD   IS    STARTED   OR   REVERSED   WITH   FOOT,   LEAVING    HANDS    FREE    FOR   BARS 
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tor,  driving  by  belt  in  opposite  directions 
two  pulleys  mounted  loose  on  a  shaft  on 
each  side  of  a  clutch.  The  worm  on  the 
shaft  drives  the  reversible  head.  The  ma- 
chine can  make  bends  in  IVz-in.  square 
stock.  Two  %-in.  or  four  %-in.  bars  may 
be  bent  at  the  same  time. 

Three  men  can  handle  the  steel  and  make 
four  bends  per  piece  in  110  floor-slab  bars 
%  in.  by  17  ft.  6  in.  in  one  hour.  On  this 
basis  the  cost  of  this  class  of  bending 
amounts  to  about  50  cents  per  ton.  The 
control  is  arranged  so  that  when  the  opera- 
tor steps  on  the  foot  treadle  the  horizontal 
clutch  lever  shown  in  the  drawing  and  the 
insert  photograph  is  pushed  to  the  right, 
engaging  the  clutch  with  the  left  pulley  and 
revolving  the  reversing  head  clockwise.  To 
reverse,  the  hinged  wooden  dog,  which 
would  otherwise  hold  the  clutch  in  neutral 
position  when  the  operator  takes  his  foot 
off  the  treadle,  is  lifted  by  the  string 
shown.  This  allows  the  horizontal  spring 
to  pull  the  clutch  lever  to  the  left,  engaging 
the  right  pulley  and  reversing  the  head.  To 
stop  the  machine  and  take  the  bars  out,  the 
operator  steps  on  the  treadle,  depressing 
it  till  the  dog  falls  in  place,  and  then  re- 
leases it,  which  leaves  the  clutch  locked  free 
of  both  pulleys.  The  machine  was  built  of 
standard  channels,  angles  and  gears  at  a 
cost  of  $200. 


MACHINE  THAT  BENDS  ALL  THE  REINFORCING  FOR   THE   DETROIT-SUPERIOR  VIADUCT 


How   Sheet  Pile  Structures  Can 
Be  Made  Tight 

Sir:  Answering  the  questions  in  order  as 
found  on  page  242  of  Engineering  Record 
for  Aug.  19  last  from  the  standpoint  of  ex- 
perience with  Lackawanna  steel  sheet  pil- 
ing: 

1.  Is  there  any  difference  between  the 
watertightness  of  new  and  reused  sheeting? 

There  is  no  appreciable  difference  where 
the  re-used  piling  is  in  good  condition,  and 
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even  where  slightly  bent  trouble  is  seldom 
experienced  from  water  leaking  through.  In 
general,  if  Lackawanna  piling  is  usable  at 
all  it  is  sufficiently  watertight  for  most 
purposes. 

2.  Should  the  sheeting  be  stretched  tight 
from  the  inside  of  the  cylinders  by  wedging 
against  the  bracing,  or  should  they  be  tight- 
ened from  the  outside  by  putting  a  cable 
with  a  turnbuckle  around  them  at  the  top, 
and  by  the  outside  water  pressure  when  the 
cylinders  have  been  pumped  out? 

It  does  no  harm  to  stretch  the  piling 
tight,  but  it  is  seldom  necessary.  The  pres- 
sure of  the  water  against  the  piling  auto- 
matically tends  to  seal  the  joints,  and  if  the 
piling  is  driven  in  mud  or  sand  the  tortu- 
ous path  through  the  joint  and  the  three 
lines  of  contact  soon  seal  the  joint  effec- 
tively. 

3.  Is  it  necessary  to  calk  the  joints?  If 
so,  is  there  any  better  method  than  the  use 
of  sand  or  sand  and  flour? 

Almost  everything  has  been  used  success- 
fully for  this  purpose — rope,  cinders,  ma- 
nure, coal  dust,  wood  pulp,  etc.  Where  the 
piling  is  to  remain  in  place  permanently,  ce- 
ment grout  is  generally  used. 

4.  What  is  the  best  way  to  make  a  long 
straight  line  of  sheeting  watertight? 

Drive  to  bed  rock  or  to  stiff  soil  and  then 
take  care  of  the  leaks,  if  there  are  any.  The 
methods  have  already  been  stated. 

5.  What  type  of  pump  has  proved  best 
for  unwatering  such  cylinders  ? 

On  some  jobs  pulsometer  type  pumps  are 
used  for  keeping  the  water  level  down  dur- 
ing working  periods.  If  the  coffer  fills  over- 
night due  to  leaks  under  the  piling,  as  is 
often  the  case,  a  centrifugal  pump  is  used 
in  the  morning  for  emptying  quickly. 

N.  G.  Near. 

New  York  City. 
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Foremen  Keep  Time  and  Deduc- 
tions on  Small  Scattered  Jobs 

By  F.  D.  BUFFUM 
Pittsburgh,  Pa. 

IN  THE  writer's  line  of  work  in  this  sec- 
tion contractors  advance  their  men 
money  and  commissary  credit  daily  to  the 
full  extent  of  the  man's  earnings,  and  re- 
quests for  advances  come  at  all  hours  of  the 
day.  Many  men  draw  their  pay  as  fast  as 
it  is  made. 

The  system  shown  by  the  accompanying 
pages  taken  from  an  ordinary  time  book 
was  devised  to  make  it  possible  to  tell  at  a 
glance  how  much  of  an  advance  any  man  is 
entitled  to  receive.  The  time  book  is  always 
handy  in  the  foreman's  pocket,  and  no  office 
records  have  to  be  consulted  before  making 
or  refusing  an  advance.  But  for  this 
method,  the  practice  referred  to  would  make 
it  necessary  to  have  a  bookkeeper  on  every 
small  job.  The  system  has  been  used  for 
two  years  on  jobs  employing  up  to  40  men 
and  might  be  made  to  answer  on  larger 
work. 

When  a  man  is  given  an  advance,  the 
amount  is  written  under  the  date  opposite 
the  second  entry  of  his  name.  If  written 
right  side  up  with  a  dollar  sign,  it  means 
that  he  has  been  given  cash.  If  written 
without  the  dollar  sign,  the  entry  repre- 
sents coupon  books  or  scrip.  The  figures  ly- 
ing on  their  sides  show  charges  made  for 
any  other  reason.  At  the  same  time,  the 
foreman  or  timekeeper  writes  the  man's 
name,  the  amount,  purpose  and  form  in 
which  advanced,  with  the  date,  on  a  small 
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UGLiiEs  WITH  d:;llar  sign  represent  cash   ti  ose  without  the  dollar  sign  coupon  books, 

THOSE  ON  their  SIDES  OTHER  FORMS  OF  CREDIT 


slip  of  paper  torn  from  a  pad  which  is  car- 
ried with  the  time  book.  After  being 
checked  with  the  entry  in  the  time  book,  this 
slip  is  hung  on  a  spike  file  at  the  job  for 
reference  in  case  of  dispute.  Of  course  the 
memorandum  slips  may  be  itemized  further, 
and  some  forms  of  coupon  books  have  blank 
receipts  to  be  signed  and  torn  out  which 
may  be  used  instead  of  the  slips.  Many  of 
the  men  who  turn  in  time  and  deductions 
with  this  system  could  not  be  depended 
upon  to  keep  accounts  in  the  ordinary  sense. 
Also,  being  able  to  tell  a  man  at  once  the 
state  of  his  credit  produces  a  good  effect. 
Writing  some  of  the  time  figures  on  their 
sides  has  also  made  it  easy  for  these  men  to 
separate  time  worked  below  the  surface 
from  time  put  in  above  ground.  Private  in- 
surance companies  on  this  class  of  work 
charged  5  per  cent  for  underground  work- 
ers and  2  per  cent  for  those  who  worked 
above  ground.  The  large  difference  in  these 
rates  made  it  profitable  to  keep  the  two 
classes  of  work  accurately  separated  on  the 
time  books  turned  in  to  the  office.  Not  only 
were  the  books  kept  this  way,  but  the  pay- 
rolls as  well  were  made  out  in  the  same 
manner,  making  it  unnecessary  to  have  one 
payroll  for  surface  and  a  second  for  under- 
ground workers  in  order  to  compute  the 
insurance  rates  accurately. 


pany  for  bringing  disabled  trolley  cars  back 
to  the  barn.  The  emergency  truck  is  made 
in  three  pieces,  having  a  pair  of  bars  with 
a  small  wheel  to  run  on  each  rail  and  a 
channel  to  connect  them.  The  disabled  car 
truck  is  jacked  up  until  the  small  wheels  can 
be  put  under  it,  the  rear  ends  of  the  bars 
of  the  emergency  truck  are  chained  up  to 
the  frame  of  the  big  truck  so  that  they  will 
not  drag  when  the  weight  comes  on  them, 
and  the  jacks  are  released,  allowing  the 
car  wheels  to  come  down  on  the  two  pair  of 
bolts,  shown  in  one  illustration  to  the  right 
of  the  small  wheels.  In  using  the  device 
with  cars  equipped  with  outside  brake 
beams,  it  may  be  necessary  to  take  these  off 
to  prevent  the  brakeshoes  from  interfering 
with  the  small  wheels.  The  wheels  on  the 
truck  shown  have  bronze  bushings  and  com- 
pression cups  for  lubrication.  When 
knocked  down,  the  truck  occupies  but  little 
room,  and  might  be  stowed  away  on  a  der- 
rick car  or  a  large  crane. 


When  the  Axle  Breaks  and  You 
Have  to  Move  the  Car 

MORE  than  one  construction  job  has 
been  held  up  by  blocked  tracks  result- 
ing from  a  broken  axle  or  wheel  on  a  dump 
car  or  crane.  While  the  occurrence  is  so 
rare  on  some  classes  of  work  that  provision 
against  it  would  not  be  justified,  on  many 
railroad  jobs,  or  even  in  some  contractors' 
equipment  yards,  a  device  like  that  illus- 
trated herewith  would  earn  its  salt. 

This  pull-in  truck,  described  in  a  recent 
issue  of  the  Electric  Railway  Journal,  was 
made  by  E.  Wright,  master  mechanic  of  the 
Fort  Smith  (Ark.)  Light  &  Traction  Com- 


THIS   DEVICE,   WHEN    NEEa)ED,    IS    NEEDED   BADLY 


Must  Remove  Dam  in  Colorado 
River  by  November  1 

Irrigation  District  Given  Permission  to  Build 

Temporary      Structure  - —  Salt      Deposits 

Reason  for  No  Permanent  Dams 

The  Yuma  (Ariz.)  Water  Users'  Associa- 
tion has  consented  to  the  construction  by  the 
Irnperial  Valley  Irrigation  District  of  a  tem- 
porary dam  in  the  Colorado  River  at  Hanlon's 
Heading  to  furnish  water  for  about  400,000 
acres  of  land.  The  dam  has  been  built  and  the 
controversy  that  has  been  going  on  is  tem- 
porarily ended.  The  courts  ruled  that  the 
structure,  which  had  been  partly  built,  must 
be  removed  by  Nov.  1  and  the  work  of  removal 
must  commence  not  later  than  Oct.  1.  A 
$100,000  bond  was  given  by  the  Imperial  Val- 
ley digtrict  to  be  forfeited  if  the  terms  of  the 
agreement  are  not  complied  with.  The  ques- 
tion of  building  a  permanent  structure  will 
probably  be  settled  before  next  spring. 

The  reasons  advanced  by  the  Yuma  Water 
Users'  Association  against  the  building  of  the 
dam  are  that  "all  of  the  lands  are  underlaid 
by  a  water  table  which  is  highly  impregnated 
with  deleterious  soluble  salts,  which  said  water 
is  dependent  for  its  elevation  on  the-  relative 
height  of  the  waters  in  the  Colorado  River; 
the  said  water  table  rising  in  elevation  with 
the  rise  of  the  Colorado  River  and  falling  with 
the  fall;  that  if  the  said  water  table  should 
be  raised  in  elevation  beyond  a  certain  limit 
of  safety,  all  or  practically  all  of  said  lands 
would  become  entirely  uncultivable  and  value- 
less, because  of  an  excess  of  deleterious  soluble 
salts,  to  the  great  and  irreparable  damage  of 
the  plaintiffs  and  all  the  persons  for  whom 
they  sue." 

Another  problem  confronting  the  Imperial 
Valley  Irrigation  District  is  that  of  disposing 
of  silt  deposits  which  have  been  accumulating 
in  large  quantities.  Dredging  operations  are 
said  to  have  become  more  difficult  and  expen- 
sive and  the  beds  of  the  canal  and  laterals 
have  risen  to  an  extent  to  reduce  largely  their 
water-carrying  capacity. 


Bridge  Construction  Abandoned 
Due  to  High  Cost  of  Steel 

The  freight  cutoff  bridge  to  be  built  over 
the  Delaware  River  near  Trenton,  N.  J.,  by 
the  Pennsylvania  Railroad  has  been  indefinitely 
abandoned.  The  reason  for  the  action  is  given 
as  the  high  cost  of  structural  steel.  The 
bridge  was  one  of  the  Pennsylvania  improve- 
ments planned  for  1914.  Work  was  started 
on  the  stone  piers,  but  has  not  progressed  fur- 
ther than  that  stage.  With  structural-steel 
prices  so  high  there  is  said  to  be  little  chance 
for  the  structure's  completion  until  conditions 
are  again  normal. 


Tostpone  TToaring  on  Alleghany  Bridgfes 

The  hearing  on  the  question  of  raising 
bridges  ovci  ;he  Alleghany  River  has  been 
postponed  from  Aug.  31  to  Nov.  15.  The 
change  was  requested  by  officials  of  Pittsburgh 
and   Alleghany  County. 


Irrigation  Congress  Will  Meet  When 
Elephant  Butte  Dam  Is  Dedicated 

The  twenty-third  International  Irrigation 
Congress  will  convene  at  El  Paso,  Tex.,  Oct.  14 
and  remain  in  session  until  Oct.  18.  The  meet- 
int;  will  coincide  with  the  celebrations  attend- 
ing the  dedication  of  the  Elephant  Butte  dam. 


Work  of  Pennsylvania  Water 
Commission  Outlined 

Annual    Report    Summarizes    1915    Activities 

and     Recommends     Conservation     of 

Water-Power     Resources  ' 

In  the  annual  report  of  the  Pennsylvania 
State  Water  Supply  Commission  made  public 
this  week  recommendations  are  made  for  com- 
prehensive policies  in  administering  the  con- 
trol and  use  of  Pennsylvania  streams;  for  the 
employment  of  an  adequate  engineering  staff 
properly  to  supervise  the  coiKtruction  and 
maintenance  of  dams;  and  that  "water,  the 
one  remaining  great  natural  resource  over 
which  the  state  has  control,  be  conserved  and 
developed  for  and  in  the  interest  of  all  the 
people  of  the  commonwealth."  The  report 
covers  in  detail  the  various  phases  of  the  com- 
mission's work.     Nine  applications  for  the  in- 


Move  1000-Ton  Building 
Thirty-Two  Miles 

Ohio    Building    of    Panama-Pacific    Exposition 

Loaded  on   Barges  and  Taken   to  New 

Site  at  San  Carlos,  Cal. 

Buildings  have  been  moved  from  the  Pan- 
ama-Pacific exposition  site  to  permanent  loca- 
tions in  surrounding  counties  by  loading  them 
on  barges.  A  white  pine  bungalow  built  by 
the  Weed,  Red  River  &  McCloud  Lumber  Com- 
pany at  an  approximate  cost  of  $18,000  was 
one  of  the  first  to  be  moved  in  that  way.  It 
took  a  week  to  move  the  house  from  the  south 
gardens  of  the  exposition  to  the  yacht  harbor 
—a  distance  of  less  than  1  mile — for  transfer 
to  the  barge.  Loading  on  the  barge  was  diffi- 
cult owing  to  the  rise  and  fall  of  the  tide,  which 
is  about  9  ft.  at  that  point,  and  necessitated 
quick  work  on  the  part  of  the  movers  to  pre- 


THE    1000-TON    OHIO    BUILDING    WAS    CARRIED    THIRTY-TWO    MILES   ON    BARGES 


corporation  of  companies  to  supply  water  for 
domestic  purposes  and  three  applications  for 
water-power  companies  were  approved.  The 
report  states  that  the  number  of  applications 
shows  a  marked  decrease. 

Summary  of  Dam  Construction 

Fifty-one  applications  for  the  construction 
of  new  dams  were  considered  and  forty-three 
permits  issued.  Three  of  the  proposed  dams 
exceeded  40  ft.  in  height  and  the  maximum 
was  68  ft.  Twenty-nine  applications  to  make 
changes  or  repairs  to  existing  dams  were  re- 
ceived and  twenty-three  approved.  The  num- 
ber of  existing  dams  examined  was  348,  of 
which  repairs  and  alterations  were  ordered  on 
121.  The  total  number  of  field  examinations 
of  dams  made  was  626.  The  report,  in  dis- 
cussing the  dam  supervision  work,  lays  great 
stress  on  the  need  for  an  adequate  staff  to 
investigate  and  report  on  plans  for  new  dams; 
to  examine  and  report  on  all  existing  dams 
which  by  their  failure  may  cause  loss  of  life 
or  property;  to  inspect  dams  in  course  of  con- 
struction; and  to  examine  from  time  to  time 
such  dams  as  require  inspection  to  insure 
their  being  maintained  in  safe  condition. 

Stream  encroachments,  flood  damage  dur- 
ing 1915,  stream  gaging,  flood  warning,  pre- 
cipitacion,  inventory  of  water  resources  and 
the  Pymatuning  reservoir  project  in  Craw- 
ford County  are  discussed  in  detail.  The  com- 
mission hopes  that  the  general  assembly  at  its 
next  session  will  make  liberal  appropriations 
for  hydraulic  studies  of  all  streams  within 
the  state  to  determine  where  stream  encroach- 
ments are  responsible  for  flood  damage. 


vent  damage  to  the  160-ton  structure  as  it 
left  the  shore.  After  it  was  loaded  the  15- 
mile  journey  across  the  bay  to  Santa  Venetia, 
a  suburb  of  San  Rafael,  was  made  in  about 
six  hours. 

The  largest  and  heaviest  structure  moved 
was  the  Ohio  Building,  which  is  132.5  ft.  long, 
80  ft.  wide  and  43  ft.  high.  Its  estimated 
weight  is  approximately  1000  tons.  Two  600- 
ton  barges  were  placed  on  ways  so  that  they 
were  entirely  out  of  water  at  low  tide  and  the 
building  was  moved  onto  them.  They  floated 
off  at  high  tide.  Owing  to  the  choppy  sea 
beyond  the  Marina,  the  barges  were  moored 
to  the  transport  dock  near  by  until  the  fol- 
lowing morning  and  then  towed  about  thirty- 
two  miles  down  the  bay  to  San  Carlos.  The 
building  will  be  used  as  a  home  for  the  Pen- 
insula Country  Club.  The  George  Washing- 
ton home  and  the  Wisconsin  Building  are  to 
be  moved  in  the  same  manner. 

Herbert  L.  Hatch  has  the  contract  for  mov- 
ing the  structures,  which  is  done  under  the 
direct  supervision  of  his  foreman,  A.  W.  Davis. 


Municipal  Men  Can  Attend  Two 
(."onventions  in  One  Week 

The  annual  convention  of  the  Society  for 
Street  Cleaning  and  Refuse  Disposal  will  be 
held  Oct.  13  and  14  in  the  offices  of  the  De- 
partment of  Street  Cleaning,  New  York  City. 
The  American  Society  of  Municipal  Improve- 
ments will  convene  Oct.  9-13  in  Newark,  N.  J. 
The  dates  and  places  for  the  two  meetings 
have  been  so  selected  that  members  of  both 
societies  can  attend  the  conventions. 


304 


ENGINEERING     RECORD 


Vol.  74,  No.  10 


Prizes  Offered  for  Best  Papers 
on  Plumbing  Practice 

Prizes  amounting  to  $200  have  been  offered 
by  the  Cast-Iron  Soil  Pipe  Makers'  Advertising 
Association  for  papers  on  the  practice  or 
theory  of  plumbing.  They  are  to  be  known  as 
the  Netson  prizes,  in  honor  of  N.  O.  Nelson, 
a  manufacturer  of  plumbing  supplies,  and  may 
be  competed  for  by  students  or  instructors  in 
Harvard  University,  the  Massachusetts  Insti- 
tute of  Technology  or  by  any  one  else  who  has 
had  training  or  practical  experience  in  house 
drainage.  Each  contestant  should  send  his 
name,  qualifications  and  the  subject  of  his  pro- 
posed paper  to  the  committee  in  charge  by 
Nov.  1,  1916.  The  chairman  of  the  committee 
is  George  C.  Whipple,  professor  of  sanitary 
engineering.  Harvard  University,  Cambridge, 
Mass.  Notice  of  the  approval  of  the  qualifica- 
tions and  subject  selected  will  be  promptly  re- 
turned by  the  committee.  The  completed 
papers  must  be  in  the  hands  of  the  committee 
by  April  1,  1917.  Papers  submitted  shall  con- 
tain not  more  than  5000  words  unless  special 
written  permission  to  submit  a  longer  paper 
has  been  received  from  the  committee. 

The  papers  submitted  may  deal  with  the 
general  arrangement  or  with  selected  details 
of  waste,  soil,  drain,  vent-pipe  or  rain-water 
conductor  systems  of  buildings  as  installed 
under  public  reg:ulations,  or  with  fixture  con- 
nections to  the  pipe  system,  or  with  materials 
used  in  any  of  the  above-mentioned  work 
either  in  common  practice  or  to  meet  unusual 
conditions.  The  desire  is  especially  to  bring  out 
defects  of  existing  practice  and  feasible  im- 
provements therein.  Special  weight  will  be  given 
to  papers  presenting  original  observations  or 
experimental  studies  by  the  author  or  accom- 
panied by  figures  or  diagrams  prepared  by  the 
author.  All  illustrations  shall  be  bound  with 
the  paper  that  is  submitted.  Prizes  will  be 
awarded  as  soon  as  possible  after  April  1, 
1917. 

In  addition  to  Professor  Whipple,  the  com- 
mittee in  charge  consists  of  Gifford  Le  Clear, 
of  Densmore  &  Le  Clear,  eng:ineers  and  archi- 
tects, Boston,  Mass.;  Dwight  Porter,  professor 
of  hydraulic  and  sanitary  engineering,  Massa- 
chusetts Institute  of  Technology,  Cambridge, 
Mass.,  and  Harry  Y.  Carson,  Central  Foundry 
Company,  New  York  City. 

Brick-Pavement  Conference  at 
Paris,  niinois,  October  6 

The  National  Paving  Brick  Manufacturers' 
Association  will  conduct  a  study  and  confer- 
ence in  brick-pavement  construction  Oct.  6  at 
Paris,  111.  Headquarters  will  be  maintained 
at  the  Deming  Hotel,  Terre  Haute,  Ind.,  from 
which  place  those  participating  will  go  via  the 
Interurban  Railway  to  Paris — an  hour's  ride 
— where  the  construction  demonstration  will 
take  place.  The  demonstration  will  consist 
largely  of  steps  showing  the  economy  of  con- 
struction details  in  building  a  brick  pavement 
by  laying  the  brick  in  green  mortar.  An 
effort  will  be  made  to  show  how  such  a  pave- 
ment can  be  built  with  the  least  possible  cost 
and  yet  maintain  all  the  essentials  of  worth. 

All  persons  connected  in  any  way  officially 
or  those  deeply  interested  in  the  roads  of  this 
country  will  be  made  welcome  at  this  con- 
ference. The  announcement  states  that  the 
conference  is  undertaken  no  less  in  behalf  of 
the  brick  industry  than  in  the  sincere  belief 
that  the  country  itself  is  bound  to  be  bene- 
fited by  such  an  opportunity.  It  is  pointed 
out  that  the  money  expenditure  for  roads  is 
so  g^eat  that  a  deep  interest  as  to  their  eco- 
nomic value  is  manifest  everywhere  by  cham- 
bers of  commerce  and  automobile  clubs,  and 
that  this  occasion  will  afford  bodies  of  this 
character  an  opportunity  to  make  a  careful 
investigation  and  examination  of  the  merits 
of  this  kind  of  road  that  cannot  be  gained  in 
an  ordinary  inspection  trip. 

All  expecting  to  attend  are  requested  to 
notify  the  secretary  of  the  association.  Will 
P.  Blair,  Cleveland. 


Alteration  of  Engineering 
Societies'  Building  Started 

Work  has  been  started  on  the  alteration  of 
the  Engineering  Societies'  Building  in  order 
to  provide  room  for  the  American  Society  of 
Civil  Engineers.  A  two  and  a  half  story 
addition  is  to  be  made  to  the  present  structure. 
The  existing  framework  was  designed  for 
only  the  present  loads  and  it  is  necessary, 
therefore,  to  carry  four  new  columns  through 
the  entire  thirteen  stories.  The  loads  will  be 
carried  to  these  columns  by  an  ingenious  truss 
system,  from  which  the  new  stories  will  be 
hung. 


Santa  Monica,  Cal.,  to  Buy  Waterworks 

The  Santa  Monica  Water  Company  has 
filed  with  the  California  Railroad  Commission 
an  application  for  authority  to  sell  its  system 
to  the  city  of  Santa  Monica,  Cal.  The  price  is 
quoted  as  $402,500,  for  which  sum  bonds  have 
been  voted. 


May  Build  $1,000,000  Bridge  at  Buffalo 

The  U.  S.  House  of  Representatives  Aug.  29 
granted  permission  to  a  committee  of  nine 
citizens  of  Buffalo,  N.  Y.,  to  construct  a  toll 
bridge  across  the  Niagara  River  in  or  near 
that  city.  The  proposed  structure  will  cost 
about  $1,000,000. 


Waterways  Association  Meets  at 

Philadelpliia  in  September 

The  ninth  annual  convention  of  the  Atlantic 
Deeper  Waterways  Association  will  be  held 
Sept.  12-15  at  Philadelphia.  In  addition  to 
the  regular  business  an  inspection  trip  will 
be  made  to  the  riverfront  and  local  industrial 
plants. 

Issue  Bulletin  of  Lake  Survey 

The  United  States  lake  survey  office  at  De- 
troit has  just  published  Supplement  4,  con- 
taining corrections  and  additions  to  Bulletin 
25,  showing  results  of  surveys  of  northern 
and  northwestern  lakes.  The  information 
supplements  that  given  on  charts  of  the  Great 
Lakes. 


County  Superintendents  to  Meet 

The  meeting  of  the  New  York  State  Associ- 
ation of  County  Superintendents  of  Highways 
will  be  held  Sept.  13  and  14  at  Syracuse  and 
not  Sept.  14  and  16  as  stated  in  last  week's 


Adds  Architectural  Engineering  Course 

The  University  of  Arizona  has  added  a  four- 
year  course  in  architectural  engineering  to  its 
curriculum,  effective  this  year.  L.  A.  Water- 
bury,  professor  of  civil  engineering,  has  also 
been  given  the  title  of  professor  of  architec- 
tural engineering. 


Defer  Power  Dam  Bill 

Conferees  of  the  U.  S.  Senate  and  House  of 
Representatives  working  to  reconcile  differ- 
ences in  the  Shields  bill  to  permit  construction 
of  power  dams  in  navigable  streams  by  private 
companies,  last  week  gave  up  all  hope  of 
agreement  at  this  session  of  Congress.  The 
question  will  again  come  up  for  discussion  late 
in  November. 


Collects  Figures  on  State  Highway  Tax 

Anticipating  the  defeat  of  the  Egan  road 
bill  in  the  referendum  vote  at  the  November 
election,  the  New  Jersey  commissioner  of  roads 
has  begrun  collecting  figures  on  a  possible  state 
tax  for  highways.  The  Egan  bill  provides  for 
a  $7,000,000  bond  issue,  but  the  state  depart- 
ment's investigation  showed  that  an  outlay  of 
more  than  $15,000,000  would  be  required  to 
carry  out  the  program  it  involves. 


Decide  Employing  Road  Engineer 
Is  Economical  Investment 

The  good-roads  committee  of  the  Chamber 
of  Commerce  of  Oklahoma  City,  Okla.,  recently 
decided  to  employ  an  expert  highway  engi- 
neer to  direct  road  construction  in  that  vicin- 
ity. Parts  of  an  editorial  on  the  action  in 
the  Daily  Oklahoman  read  as  follows: 

"It  is  recognized  that  building  good  roads  is 
a  matter  of  engineering  and  that  different  lo- 
calities require  different  planning  and  con- 
structing. A  great  deal  of  money  has  been 
lost  in  road-building  simply  because  the  work 
was  not  under  trained  direction. 

"One  of  the  simplest  things  in  a  good-roads 
movement  anywhere  is  getting  the  money. 
Getting  the  best  results  for  the  money  is  quite 
another  thing.  A  county  over  in  Texas  some 
two  or  three  years  ago  happily  hit  upon  that 
fact.  It  voted  a  tremendous  good-roads  bond 
issue,  somewhere  up  alnong  the  millions. 
Profiting  from  the  sad  experiences  of  other 
enthusiastic  communities  it  engaged  a  man 
who  had  made  a  distinguished  record  as  a 
city  street  builder.  It  paid  -him  a  big  salary, 
as  of  course  it  had  to  do,  but  that  proved  a 
wise  investment.    It  got  the  results. 

"The  judgment  of  the  Chamber  of  Com- 
merce in  getting  a  capable,  experienced  man 
for  such  a  big  job  is  sound.  It  is  on  the  right 
road  for  good  roads." 


Engineering  Society  Activities 


The  San  Francisco  Association  of  Members 

of  the  American  Society  of  Civil  Engineers 
held  its  regular  bimonthly  meeting  at  the 
Palace  Hotel,  Aug.  15.  George  Lincoln  Dill- 
man  briefly  discussed  the  chief  cause  of  trouble 
and  the  basic  reason  for  human  progress. 

The  Detroit  Engineering  Society  conducted 
an  inspection  trip  Aug.  16  to  the  plants  of  the 
Detroit  Steel  Products  Company,  the  Michigan 
Smelting  &  Refining  Company  and  the  Alumi- 
num Castings  Company.  The  first  fall  meet- 
ing will  be  held  Sept.  15. 

The  Connecticut  Society  of  Civil  Engineers 
gathered  in  New  I/ondon  Aug.  8  for  the  mid- 
summer outing.  More  than  125  persons  vis- 
ited the  new  state  pier,  the  submarine  base 
and  the  work  being  done  on  the  new  Thames 
River  bridge. 

The  Providence  Engineering  Society  will  oc- 
cupy its  new  rooms  at  29  Waterman  Street, 
Providence,  R.  I.,  next  September.  The  entire 
second  floor  of  the  building  has  been  remodeled. 

The  Chicago  Engineers'  Club  held  a  dinner 
Aug.  25  in  honor  of  G.  A.  M.  Liljencrantz,  who 
is  retiring  from  the  engineering  department 
of  the  U.  S.  War  Department  after  forty-five 
years  of  service.  Mr.  Liljencrantz,  as  the 
club's  invitation  to  the  dinner  read,  will  "re- 
turn to  his  native  Sweden  to  enjoy  the  evening 
of  his  days  with  his  own  people.  We  wish  to 
show  our  appreciation  of  the  man  and  to  speed 
him  on  his  way." 

The  Engineers'  Club  of  Seattle  recently  en- 
tertained as  its  guest  L.  M.  Grant,  chief  engi- 
neer of  the  Pacific  Coast  Pipe  Company,  who 
addressed  the  meeting  on  the  uses  of  wood- 
stave  pipe  and  its  limitations.' 

The  Engineers'  Club  of  Seattle  on  Aug.  14 
entertained  at  a  luncheon  at  the  Hotel  Butler 
Director  Manning,  U.  S.  Bureau  of  Mines,  who 
came  to  Seattle  to  consider  the  application  of 
the  University  of  Washington  for  the  estab- 
lishment of  one  of  the  ten  mining  stations  of 
the  bureau.  Dr.  Henry  Suzzallo,  president  of 
the  university,  also  addressed  the  meeting, 
which  was  presided  over  by  Judge  Thomas  A. 
Burke  of  Seattle. 

The  Northwestern  Branch  of  the  American 
Society  of  Civil  Engineers  will  meet  Aug.  26 
at  Duluth.  Inspection  trips  will  be  made  to 
local  points  of  engineering  interest. 
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What  Engineers' and 
Contractors  Are  Doing 


Dr.  William  McClellan,  consult- 
ing engineer,  of  New  York  City,  and  former 
chief  engineer  for  the  New  York  Public  Serv- 
ice Commission  for  the  Second  District,  has 
been  appointed  dean  of  the  Wharton  School 
of  Finance  and  Commerce  of  the  University 
of  Pennsylvania.  Dr.  McClellan  was  gradu- 
ated from  the  arts  department  of  Pennsylvania 
University  in  1900.  During  his  college  course 
he  received  the  Quaternions  Prize,  was  elected 
a  member  of  both  Phi  Beta  Kappa  and  Sigma 
Xi  honorary  fraternities  and  received  special 
honors  in  mathematics.  Later  he  obtained  the 
degree  of  doctor  of  philosophy  in  physics, 
mathematics  and  philosophy.  For  a  time  Dr. 
McClellan  was  engineer  in  charge  of  construc- 
tion for  the  Philadelphia  Rapid  Transit  Com- 
pany. In  1905  he  was  appointed  supervising 
engineer  for  Westinghouse  Church  Kerr  & 
Company,  and  in  1907  became  associated  with 
H.  T.  Campion,  consulting  engineer,  of  Phila- 
delphia. In  1911  he  was  appointed  electrical 
engineer  and  chief  of  the  division  of  light, 
heat  and  power  of  the  Public  Service  Com- 
mission of  the  Second  District  of  New  ffork 
State.  Dr.  McClellan  is  a  fellow  and  vice- 
president  of  the  American  Institute  of  Elec- 
trical engineers,  a  member  of  its  executive 
committee  and  vice-chairman  of  its  public- 
policy  committee.  He  is  one  of  the  two  repre- 
sentatives of  the  institute  on  the  joint  confer- 
ence committee  of  engineering  societies  and 
is  also  president  of  the  joint  Pan-American 
engineering  committee.  He  has  always  been 
interested  in  steam-railroad  electrification  and 
was  for  a  number  of  years  chairman  of  the 
electrification  committee  of  the  New  York 
kailroad  Club.  As  a  member  of  the  New  York 
board  of  directors  of  the  Naval  Consulting 
Board  he  is  also  actively  engaged  in  the  work 
of  national  preparedness. 

Pierce  J.  Landers,  who  was  recently 
made  superintendent  of  the  Indianapolis  Union 
Railway,  has  been  with  that  road  since  1902. 
He  entered  railway  service  in  1888  as  rodman 
for  the  Pennsylvania  Railroad  and  was  later 
promoted  to  superintendent's  clerk,  drafts- 
man and  assistant  eng:ineer.  After  ten  years' 
service  with  the  Pennsylvania  Mr.  Landers 
resigned  to  take  a  position  as  roadmaster  of 
the  Wisconsin  Central  Railway,  from  which 
position  he  was  promoted  in  1900  to  become 
division  engineer.  His  service  with  the  In- 
dianapolis Union  Railway  started  in  1902, 
when  he  was  appointed  assistant  engineer. 
He  was  promoted  to  engineer  maintenance  of 
way  five  years  later,  retaining  the  position  un- 
til his  recent  appointment. 

T.  R.  Ratliff  has  been  appointed  engi- 
neer maintenance  of  way  of  the  Indianapolis 
Union  Railway,  succeeding  P.  J.  Landers, 
whose  promotion  is  noted  elsewhere  in  this 
issue. 

C.  E.  Gbunsky,  of  San  Francisco,  and 
George  G.  Anderson,  of  Los  Angeles, 
have  been  chosen  by  the  directors  of  the  Im- 
perial Valley  Irrigation  District  to  act  with 
W.  F.  McClure,  state  engineer  of  California, 
as  an  advisory  board  to  consider  the  various 
engineering  problems  of  the  district.  Mr. 
Anderson  has  removed  his  oflSce  to  the  Con- 
solidated Realty  Building. 

Oliver  F.  Starr  has  resigned  as  pres- 
ident of  the  Green-Starr  Engineering  Company 
to  open  consulting  oflSces  at  1530  Chestnut 
Street,  Philadelphia.  He  will  specialize  on 
sewerage  and   sewage-disposal  problems. 

Blum,  Weldin  &  Company,  engi- 
neers, of  Pittsburgh,  have  acquired  all  of  the 
plans,  notes  and  records  belonging  to  Hudson 
F.  Layton,  civil  engineer,  of  that  city,  who  is 
retiring  from  practice.  The  addition  of  the 
data  covering  the  practice  of  Mr.  Layton  and 


of  the  firm  of  Browne  &  Layton  will  g^reatly 
increase  the  facilities  for  service  of  Blum, 
Weldin  &  Company. 

Col.  S.  W.  R o e  s  S l e r.  Corps  o^  Engi- 
neers, U.  S.  A.,  who  was  placed  on  the  retired 
list  last  year,  has  withdrawn  from  active  en- 
gineering work.  He  is  now  at  Bridgeport, 
Conn.  -Colonel  Roessler  was  graduated  from 
West  Point  in  1881  and  was  made  colonel  in 
1909. 

John  F.  Vaughan  has  opened  an  office 
at  185  Devonshire  Street,  Boston,  Mass.,  for 
the  practice  of  consulting  engineering.  He  has 
been  retained  by  the  Boston  banking  house  of 
Estabropk  &  Company  in  connection  with  the 
re-development  of  a  20,000-kw.  hydroelectric 
plant  at  the  Sault  Ste.  Marie,  Ont.  Mr. 
Vaughan  has  been  associated  with  the  Stone 
&  Webster  Engineering  Corporation  of  Bos- 
ton for  about  fifteen  years,  prior  to  which  he 
was  engaged  in  pioneer  electrification  work  on 
the  New  York,  New  Haven  &  Hartford  Rail- 
road under  the  late  Col.  N.  H.  Heft.  He  has 
been  active  in  transmission  and  hydraulic  work 
and  has  served  as  chairman  of  the  hydraulic 
branch  of  the  N.  E.  L.  A.  committee  on  prime 
movers.  He  is  the  inventor  of  the  Vaughan 
hydraulic  flow  meter. 

P.  J.  Freeman  has  resigned  as  assistant 
professor  of  applied  mechanics  in  the  Kansas 
State  College  to  become  associated  with  the 
Pittsburgh  Testing  Laboratories  as  engineer 
of  tests. 

F.  N.  G  R  a  H  a  M,  formerly  assistant  engi- 
neer for  the  Chicago  &  North  Western  Rail- 
way, has  been  appointed  assistant  engineer  of 
construction  on  the  new  ore  dock  6  at  Duluth 
Minn.,  for  the  Duluth,  Missabe  &  Northern 
Railway.  Mr.  Graham  is  a  graduate  of 
Rensselaer  Polytechnic  Institute,  class  of 
1898,  and  was  assistant  engineer  on  the  Chi- 
cago and  North  Western  terminal  in  Chicago. 

L.  A.  Granger  resigned  Sept.  1  as  as- 
sistant city  engineer  of  Fresno,  Cal.,  to  engage 
in  private  practice  in  that  city.  Prior  to  May, 
1915,  when  he  became  assistant  city  engineer, 
Mr.  Granger  had  served  as  a  locating  engineer 
in  South  America  for  an  American  mining 
syndicate.  He  has  also  been  connected  with 
a  number  of  Eastern  railroads  as  consulting 
engineer. 

J.  K.  M  c  G  K  a  T  H,  formerly  assistant  en- 
gineer in  charge  of  paving  work  in  Baltimore, 
Md.,  has  resigfned  from  the  city  employ  to  be- 
come engineer  in  charge  of  new  road  work  in 
Fayette  County,  West  Virginia. 

George  F.  Wieghardt,  of  the  Penn- 
sylvania Water  Supply  Commission,  was  ap- 
pointed principal  assistant  eng:ineer  of  the 
water  department  of  Baltimore,  Md.,  Sept.  1. 
He  will  have  charge  of  the  maintenance  and 
construction  division. 

William  H.  Boardman,  engineer  for 
the  New  Jersey  Water  Supply  Commission, 
has  been  appointed  resident  engineer  on  the 
survey  for  the  proposed  water  supply  from 
the  Wanaque  River  watershed.  The  field 
party  is  now  making  a  survey  of  the  proposed 
site,  with  headquarters  at  Midvale.  Mr. 
Boardman  has  been  actively  engaged  in  water- 
supply  engineering  in  New  Jersey  since  1911, 
spending  a  year  with  Morris  R.  Sherrerd  on 
reservoir  work.  He  was  graduated  from  the 
University  of  Maine  in  1901  ■  and  from  then 
until  1911  was  employed  on  concrete  dam  and 
building  construction. 

Frederick  Holbrook,  president  of 
the  Holbrook,  Cabot  &  Rollins  Corporation, 
has  been  elected  a  vice-president  of  the  Amer- 
ican International  Corporation  and  will,  in  a 
few  days,  make  a  tour  of  Russia  as  the  rep- 
resentative of  the  latter  firm.  Hr.  Holbrook 
will  make  a  thorough  investigation  of  a  num- 
ber of  possibilities  in  Russia,  including  the 
financing  and  construction  of  new  railroads, 
mines,  power  installations  and  other  indus- 
trial projects. 


Obituary  Notes 


Thomas  H.  Stryker,  a  retired  civil 
engineer  and  business  man,  of  Rome,  N.  Y., 
died  last  week  in  that  city  at  the  age  of  69. 
Although  he  had  not  taken  an  active  part  in 
business  since  1900,  Mr.  Stryker  was  interested 
in  many  of  Rome's  large  industries,  including 
the  Rome  Iron  Works,  the  Rome  Brass  & 
Copper  Company  and  the  Rome  Gas,  Electric 
Light  &  Power  Company.  He  was  bom  in 
Rome  in  1847  and  was  graduated  from  Hobart 
College  in  1868.  Immediately  thereafter  he 
studied  abroad,  returning  to  manage  the  af- 
fairs of  his  father,  John  Stryker,  who  was 
interested  in  the  organization  of  several  rail- 
roads, including  the  Lake  Shore  &  Michigan 
Southern.  Mr.  Stryker  was  appointed  city 
engineer  of  Rome  in  1876  and  was  later  active 
in  the  building  of  the  Rome  &  Clinton  Railroad. 
He  was  also  chief  engineer  on  the  survey  for 
the  Boston,  Rome  &  Oswego  Railroad,  assist- 
ant engineer  on  the  Champlain  canal  and  en- 
grineer  under  the  state  engineer  in  charge  of 
improvement  of  the  Hudson  River.  In  1881 
he  was  made  secretary  and  treasurer  of  the 
New  York  Locomotive  Company  and  later 
elected  to  its  presidency,  in  which  ofiBce  he 
continued  until  the  firm  passed  out  of  exist- 
ence. He  retired  from  active  business  life  in 
1900. 

Anthony  Walsh,  who  was  prom- 
inently identified  with  the  construction  of  the 
Rock  Island  Southern  Railway  in  Iowa,  died 
Aug.  28  in  San  Francisco  in  his  eighty-fourth 
year. 

John  Dean,  a  retired  civil  engineer  and 
contractor,  died  Aug.  17  at  his  home  in  Chi- 
cago. He  received  his  engineering  education  at 
Owens  College,  Manchester,  England.  Coming 
to  the  United  States  in  1885,  he  eng^agfed  in 
engineering  work  successively  with  the  Chi- 
cago, Rock  Island  &  Pacific  Railway,  the 
Frisco  Lines  and  the  Wabash  Railroad.  He 
was  also  engineer  of  parks  for  the  City  of 
St.  Louis,  Mo.  As  a  contractor  he  did  exten- 
sive work  in  grading  and  concrete  bridge  con- 
struction, first  in  the  South  and  later  for  the 
Grand  Trunk  Railroad  and  the  cities  of  St. 
Louis,  Mo.;  Manistee,  Mich.,  and  Des  Moines, 
Iowa.  He  was  for  many  years  a  member  of 
the  Engineers'  Club  of  St.  Louis  and  of  the 
American  Railway  lE^ngineering  Association. 


Civil  Service  Examinations 

Minnesota  —  Unassembled  examinations  will 
be  held  Sept.  18  for  sidewalk  engineer  and 
Sept.  22  for  engineering  assistant.  Salary 
for  each  position  is  $100  to  $125  a  month. 
Resident  requirements  waived.  Further  infor- 
mation may  be  obtained  by  writing  the  civil 
service  bureau  at  St.  Paul. 

United  States — Examination  will  be  held 
Oct.  3  for  senior  highway  bridge  engineer, 
salary  $2,400  to  $3,300.  Another  for  highway 
bridge  engineer,  salary  $1,800  to  $2,100,  will 
be  held  Oct.  4.  Form  1312  should  be  filled  in 
by  applicants  for  these  positions.  Examina- 
tions will  be  held  Oct.  4  for  junior  civil  engi- 
neer, grades  1  and  2  (salaries  $1,200  to  $1,680 
and  $720  to  $1,080)  and  for  junior  structural 
engineer  at  salary  of  $720  to  $1,680.  Form 
2039  should  be  filled  in  by  applicants. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Sept.    5.      Subinspector    U.    S.    radio 

towers    Aug.  19 

Sept.  6  and  7.     U.  S.  structural-steel 

draftsman    Aug.  19 

Sept.  13.     Aid  in  Coast  and  Geodetic 

Survey    Aug.    5 

Sept.  13  and  15.    Assistant  examiner, 

patent  office   Aug.  26 

Sept.  19.    U.  S.  Mechanical  draftsman .  Aug.  26 
Oct.  11.     U.  S.  junior  civil  engineer.  .Aug.  19 
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Simplifies  Engineering  and 
Contracting  Computations 

The  diversity  of  engineering  and  contract- 
ing calculations  and  the  great  amount  of  men- 
tal effort  wasted  in  arriving  at  accurate  solu- 
tions have  created  a  strong  demand  among  en- 
gineers and  contractors  for  relief  through 
mechanical  means.  The  Monroe  calculating 
machine,  which  was  placed  on  the  market 
about  four  years  ago,  seems  particularly  fitted 
for  the  solution  of  their  problems. 

The  machine  has  a  standard  flexible  adding- 
machine  keyboard  for  setting  up  the  numbers 
to  be  added,  subtracted,  multiplied  or  divided; 
a  crank  for  performing  the  operations  and  a 
carriage  holding  the  dials  which  show  the  re- 
sults and  the  proof  of  the  operations  as  they 
are  performed. 

The  use  of  the  machine  requires  no  special 
training.    Every  operation  carries  a  constantly 


COMPUTING  MACHINE  USEFUL  TO  ENGINEERS 

visible  check  on  the  accuracy  of  the  work.  An 
error  can  be  immediately  detected  and  cor- 
rected by  either  a  forward  or  a  reverse  turn 
of  the  operating  lever. 

To  illustrate  the  adaptability  of  the  Monroe 
to  engineering  work,  suppose  the  length  of  the 
hypotenuse  of  a  right-angle  triangle  whose 
sides  are  21  and  28  ft.  long  is  to  be  found. 
This  calculation  is  performed  by  setting  up  21 
on  the  keyboard,  squaring,  adding  the  square 
of  28  and  extracting  the  square  root  of  the 
total  (1225).  The  whole  operation  only  re- 
quires 8  sec.  and  no  mental  effort  is  involved. 

The  following  concrete-girder  computation? 
can  be  done  on  the  Monroe  with  a  check  as  to 
accuracy  in  40  to  50  sec,  whereas  to  solve 
them  with  pencil  and  paper  would  require 
four  or  five  times  as  long  and  then  there 
would  be  no  proof  of  accuracy: 

K=  V  (2  X  0.00V69  X  15  -f  [0.00769  X  15  J') 
—  0.00769  X  15  =  0.379 

The  machine,  of  course,  is  equally  adaptable 
to  the  simpler  computations,  such  as  the  mak- 
ing out  of  payrolls,  the  figuring  of  percent- 
ages, the  computation  of  costs,  billing,  etc. 

Beside  being  used  extensively  by  large  in- 
dustrial companies  the  following  engineer- 
ing firms,  among  others,  have  installed  the 
machine:  Henry  L.  Doherty  &  Company, 
Bing  &  Bing,  W.  J.  Wilgus,  Viele,  Blackwell 
&  Buck.  Henry  L.  Doherty  &  Company  state 
that  the  machine  is  especially  useful  in  com- 
putations where  unit  figures  are  to  be  found. 
"For  multiplying  and  dividing,"  they  say,  "we 
find  it  the  best  machine  we  have  ever  used." 

The  machine  is  manufactured  by  the  Monroe 
Calculating  Machine  Company,  with  offices  in 
the  Woolworth  Building,  New  York  City. 


Welding  and  Cutting  Handbook 

I.#e8sons  in  use  of  equipment  and  operations  neces- 
sary to  oxyacetylene  welding  and  cutting.  Com- 
piled by  Imperial  Brass  Manufacturing  Company, 
Chicago.  Fifty-six  pages ;  Illustrated  ;  paper  bind- 
ing,    tt  net. 

Preceding  the  detailed  description  of  the 
proper  use  of  oxyacetylene-welding  tools  are 
a  few  pages  outlining  the  principles  of  weld- 
ing and  the  care  of  equipment.  The  effects 
of  expansion  and  contraction  are  discussed 
and  the  chemical  action  and  mechanical  effects 
of  the  flame  explained.  Pages  21  to  42  in- 
clusive are  devoted  to  details  of  welding  opera- 
tions and  also  contain  lists  of  metals  that 
cannot  be  welded. 


Two  pages  suggest  a  cost-keeping  method, 
following  which  the  oxyacetylene-cutting  proc- 
ess is  described.  The  oxyhydrogen  process  is 
also  mentioned.  The  equipment  manufactured 
by  the  publishers  is  described  and  its  operation 
explained. 


New  Clamshell  Bucket  Has 
Steel  Arch  Yoke 

A  radical  deviation  from  the  usual  design 
of  clamshell  buckets  has  been  made  by  the 
Buffalo  (N.  Y.)  Contractors'  Plant  Corpora- 
tion. The  design  and  construction  of  the 
Buffalo  bucket,  as  the  new  device  is  called, 
embodies  many  new  features,  the  most  prom- 
inent of  which  is  the  steel  arch  yoke.  The 
arch  construction  gives  a  maximum  rigidity 
and  compactness  and  a  closing  power  that 
surprises  even  the  manufacturers.  When  open 
the  bucket  forms  a  continuous  arch  of  such 
strength  that  it  may  be  dropped  from  great 
heights  to  gain  entrance  into  hard  material. 

The  height  of  the  Buffalo  bucket  is  about 
20  per  cent  less  than  usual.  The  bowls  are 
joined  to  central  pivots  and  closing  is  effected 
by  means  of  ropes  and  sheaves  without  drums 
or  chains.  The  distance  of  the  closing  links 
from  the  central  bowl  pivot  is  enough,  the 
manufacturers  say,  to  make  the  closing  power 
unusually  great.  The  design  also  takes  care 
of  tension  between  the  center  bowl  pivot  and 
the  link  connection  to  the  bowl  (caused  by 
closing)  by  placing  the  metal  of  the  bowl  di- 
rectly in  the  line  of  that  stress. 

According  to  the  manufacturers,  the  Buffalo 


DOUBLE-ACTING    PISTON    PUMP 

Y.,  has  developed  a  line  of  single-cylinder 
double-acting  piston  pumps,  of  which  the  one 
illustrated  is  typical.  The  pump  shown  is  the 
2%  X  4  in.  size,  having  a  capacity  of  6  gal. 
per  minute  against  elevations  up  to  100  ft. 
It  is  operated  by  a  %-hp.  Westinghouse  motor 
mounted  on  a  bracket  attached  to  the  pump  to 
make  a  compact  outfit. 

The  "Pyramid"  pump  has  large  and  easy 
waterways  and  few  parts.  The  base,  cylin- 
ders, bearings  and' one  cylinder  head  are  cast 


WHEN  BUCKET  IS  OPEN 
IT  FORMS  A  CONTINU- 
OUS ARCH,  AND  WORK- 
ING PARTS  ARE  CLEAR 
OF  THE  MATERIAL  TO 
BE  DUG 


bucket  has  given  most  satisfactory  results 
when  tested.  They  also  say  that  the  unusual 
strength  of  the  device  offers  new  opportunities 
for  contractors  in  excavating  when  the  ground 
is  hard. 


C.  W.  Nasli  Heads  Motor  Company 

C.  W.  Nash,  formerly  president  cf  the  Gen- 
eral Motors  Company,  is  now  at  the  head  of 
the  Thomas  B.  Jeffery  Company,  Kenosha, 
Wis.  Mr.  Nash  announces  plans  for  a  big 
increase  in  the  production  of  the  company 
he  now  heads. 


Double-Acting  Piston  Pump  Used 
with  Elevated  Water  Tank 

The  rapid  extension  of  electric  pov?er  cir- 
cuits has  made  it  possible  and  desirable  to 
have  power-pumping  equipment  for  general 
water  supply,  fire  protection  and  various  other 
services.  To  meet  such  demands  the  Goulds 
Manufacturing  Company  of  Seneca  Falls,  N. 


in  one,  thus  keeping  the  gearing  in  line  and 
decreasing  wear.  The  cylinder  is  lined  with 
brass  and  provided  with  large  suction  valves 
which  are  easily  accessible  through  two  hand 
holes.  The  discharge  valves  are  above  the 
cylinder  and  reached  through  handholes  at 
either  side  of  the  air  chamber. 

The  outfit  illustrated  is  especially  adapted 
Cor  elevated  tank  water-supply  systems.  It 
can  be  used  for  pneumatic  tank  water-supply 
systems  by  employing  a  separate  air  pump. 
Fitted  with  special  valves  and  gaskets  it  can 
be  used  for  pumping  gasoline,  for  which  serv- 
ice it  has  been  approved  by  the  National  Board 
of  Fire  Underwriters. 


Truck  Company  Increases  Capitalization 

The  United  States  Motor  Truck  Company  of 
Cincinnati,  Ohio,  recently  increased  its  capital 
stock  from  $300,000  to  $1,000,000.  The  firm 
was  established  seven  years  ago.  When  it  was 
reorganized  in  1914  R.  C.  Stewart  was  made 
president  and  the  capital  stock  increased  to 
$300,000. 


^M 


Engineering  Record 

A  Weekly  Journal  Devoted  to  Civil  Engineering  and  Contracting 


Published  by  McQraw  Publishinq  Company,  Inc. 


Volume  74 


NEW  YORK,  SATURDAY,  SEPTEMBER  9,  1916 


Number  11 


For  the  Waterworks  Man 

TO  mark  the  meeting  of  the  New  England 
Waterworks  Association  in  Portland 
next  week  this  issue  of  the  Engineering 
Record  contains  more  than  the  usual  number 
of  waterworks  articles.  The  aim  has  been 
to  select  subjects  of  general  importance  and 
applicability,  rather  than  the  spectacular 
works  with  which  the  average  waterworks 
engineer  and  superintendent  never  has  to 
deal.  Meter  testing,  moss  removal,  new 
filtration-plant  devices,  department  organi- 
.  zation,  a  traveling  laboratory  are  the  sub- 
jects discussed.  The  articles  contain  many 
valuable  suggestions  for  the  improvement 
of  the  service  which  the  waterworks  men 
render  the  public. 

Tribute  to  an  Engineer 

ONE  cannot  read  without  a  thrill  the 
letter  from  L.  F.  Heuperman  on  page 
330  of  this  issue,  telling  about  the  recog- 
nition which  was  given  C.  R.  Broughton, 
engineer  for  the  Southern  Pacific  Company, 
on  the  completion  of  his  work.  The  inci- 
dent is  most  gratifying.  Too  often  the 
engineer's  position  is  radically  reversed  be- 
tween the  construction  period  and  the  dedic- 
atory ceremony.  While  the  dirt  is  flying 
and  results  are  demanded,  while  diflSculties 
are  being  met  in  "putting  the  work 
through,"  the  engineer  is  a  most  important 
factor.  To  him  come  all  hands  when 
trouble  is  brewing.  He  must  save  the  day 
if  there  are  difl^culties  with  labor  or  mate- 
rials or  if  the  elements  threaten  destruc- 
tion. But  when  the  work  is  completed  he 
is  too  often  relegated  to  the  background. 
The  financier,  the  public  official,  the  promi- 
nent citizen  bask  in  the  limelight  and  pat 
each  other's  backs  upon  the  successful  issue 
of  the  work.  Happily  at  North  Bend  such 
was  not  the  case.  First  credit  was  given 
to  the  engineer,  and  those  in  attendance 
indicated  by  their  thundering  applause  that 
the  credit  was  deserved. 

Reconstruction  of  Europe 

IN  THE  LEADING  ARTICLE  in  this 
issue  W.  S.  Kies,  vice-president  of  the 
National  City  Bank,  New  York  City,  and 
of  the  American  International  Corporation, 
expresses  his  views  regarding  American 
opportunity  in  the  rehabilitation  of  Europe 
after  the  war.  His  words  should  be  weighed 
carefully  by  engineers  and  contractors  who 
have  been  considering  Europe  as  a  possible 
field  for  future  activities. 

Technical  men  in  active  practice  are 
prone  to  regard  such  an  immense  task  as 
the  reconstruction  in  Europe  will  present 
as  primarily  an  engineering  problem,  with- 
out giving  due  consideration  to  the  question 
of  finance.  Mr.  Kies'  position  in  the  bank- 
ing world  entitles  his  opinions  on  such  sub- 


jects to  the  greatest  respect.  His  view- 
point, of  course,  is  different  from  that  of 
the  engineer.  He  sees  the  need  for  organi- 
zation, and  engineering  and  constructional 
skill,  but  his  broad  experience  leads  him 
further  to  the  conclusion  that  financing  is 
of  first  importance  in  the  conduct  of  work 
under  the  conditions  that  will  obtain  in 
Europe.  It  remains  for  engineers,  con- 
tractors and  manufacturers  of  equipment 
to  act  upon  Mr.  Kies'  suggestion  for  the 
establishment  of  an  American  engineering 
bureau  abroad.  Such  an  organization,  he 
points  out,  would  be  the  first  logical  step 
in  the  securing  of  foreign  business.  Cer- 
tainly no  large  scale  operations  can  be  con- 
ducted without  a  painstaking  survey  of  con- 
ditions and  the  co-operation  of  construc- 
tion, manufacturing  and  financial  interests. 
It  may  be  possible  for  individual  companies 
to  secure  small  contracts  of  various  sorts 
without  special  preparation.  In  doing  so, 
however,  the  really  big  opportunity  would 
be  lost.  Mr.  Kies  would  plan  a  construction 
campaign  involving  not  merely  the  rebuild- 
ing of  one  industry  or  one  city,  but  hun- 
dreds of  industries  and  hundreds  of  cities. 
News  reports  indicate  that  plans  for  such 
reconstruction  work  are  already  under  con- 
sideration in  France.  It  is  imperative, 
therefore,  if  the  United  States  is  to  share  in 
this  reconstruction,  that  steps  be  taken  im- 
mediately toward  formulating  a  broad  plan. 

Exchange  of  Information 

AN  exchange  of  information  among  en- 
gineers engaged  in  the  same  field  of 
work'  is  always  decidedly  helpful  in  pro- 
moting knowledge.  Certain  kinds  of  com- 
mittee work,  for  example,  depend  to  a  large 
extent  upon  the  co-operation  of  members  of 
the  profession  in  replying  to  lists  of  specific 
questions  sent  out  in  large  numbers.  In- 
dividual engineers,  too,  frequently  give  one 
another  the  benefit  of  their  experiences 
through  the  medium  of  correspondence. 
Within  certain  limits  these  forms  of  ex- 
changing information  are  highly  beneficial 
to  all  concerned,  but  the  seeker  after  in- 
formation may  develop  into  a  public 
nuisance  unless  he  is  possessed  of  a  cer- 
tain consideration  for  the  other  fellow.  An 
engineer  in  a  city  which  has  recently  com- 
pleted large-scale  investigations  of  sewer- 
age and  sewage  treatment  informed  one  of 
the  editors  of  this  journal  recently  that  if 
he  attempted  to  answer  all  of  the  inquiries 
he  received  regarding  his  work  he  would 
have  practically  no  time  left  for  anything 
else.  This  engineer  was  recently  appointed 
chairman  of  a  committee  of  an  engineering 
society  which  was  instructed  to  collect  in- 
formation by  means  of  a  questionnaire.  He 
decided  to  make  his  inquiries  a  model  of 
their  kind,  framing  them  so  as  to  call  for 


a  minimum  of  time  required  for  replies. 
They  were  printed  and  space  was  left  on 
the  sheet  for  the  answers.  Each  question 
was  definite  and  could  be  answered  merely 
by  a  yes  or  no,  by  giving  a  dimension,  or  by 
a  single  brief  descriptive  sentence.  Every 
time-saving  device  he  could  think  of  was 
employed.  He  wrote  on  each  list  of  ques- 
tions the  name  of  the  engineer  to  whom  it 
was  sent  so  as  to  save  the  latter  the  trouble 
of  signing  his  own  name.  He  forwarded 
with  each  list  a  stamped  and  self -addressed 
envelope.  These  are  only  a  few  of  the  time- 
saving  kinks  he  resorted  to.  By  his  fore- 
sight in  preparing  the  questionnaire  the 
work  of  sending  in  a  reply  to  his  queries 
had  been  made  almost  automatic.  His  ef- 
forts were  rewarded.  A  remarkably  high 
percentage  of  returns  were  received  only  a 
few  days  after  the  questions  had  been 
mailed,  and  the  information  contained  in 
the  answers  was  in  a  form  which  could  be 
readily  assembled  and  interpreted.  When 
engineers  are  seeking  information  gratis 
they  should  keep  constantly  in  mind  that 
their  informant  should  be  called  upon  for 
the  minimum  effort  in  making  a  reply. 

Replies  from  Engineers 

APROPOS  of  the  preceding  note  the  ex- 
perience of  the  New  York  State  Bureau 
of  Municipal  Information,  which  collects 
and  disseminates  data  for  city  officials,  is 
of  interest.  This  organization  reports  that 
it  has  found  that  the  records  of  city  en- 
gineers are  more  complete  and  easily  ob- 
tainable than  are  those  of  most  other  city 
departments.  The  bureau  recently  issued  a 
questionnaire  concerning  the  method  of  as- 
sessing the  cost  of  sidewalks  and  curbing 
to  all  New  York  State  city  engineers.  In 
the  return  mail  were  received  twenty-one 
replies  and  within  a  week  all  except  three 
in  the  state  had  answered.  The  experience 
of  the  bureau  in  sending  a  questionnaire  to 
city  officials  in  general  leads  to  the  con- 
clusion that  replies  may  be  expected  from 
two-thirds  within  a  period  of  from  one  to 
three  weeks,  depending  upon  the  length  of 
the  list  of  questions.  A  second  request,  it  is 
said,  elicits  replies  from  about  one-third  of 
the  remainder.  One  of  the  greatest  diffi- 
culties which  the  bureau  reports  in  connec- 
tion with  engineering  records  is  that  a  lack 
of  standard  units  makes  an  accurate  and 
intelligent  comparison  of  data  well-nigh 
impossible.  This  condition  has  long  been 
realized,  but  it  cannot  be  emphasized  too 
often.  At  the  present  time,  however,  the 
American  Society  of  Municipal  Improve- 
ments has  a  committee  at  work  in  an  effort 
to  standardize  units  of  reporting  municipal 
work.  This  movement  deserves  the  hearty 
support  of  engineers  throughout  the  coun- 
try. 
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Pure  Water  and  Water  Rates 

T    is   a   sound    principle    in   waterworks 

finance  that  in  order  to  prevent  com- 
plaints as  to  the  cost  of  water  it  is  neces- 
sary to  furnish  water  of  good  quality  and 
maintain  a  satisfactory  service.  When  the 
water  supply  is  muddy  or  colored  or  has  a 
bad  smell,  or  when  the  pressure  fails,  or 
when  something  or  other  goes  wrong,  the 
consumers  ask  the  question,  "Why  are  we 
paying  so  much  for  water?"  It  is  the  con- 
sumers' way  of  expressing  dissatisfaction. 

The  reason  for  this  is  that  the  cost  of  a 
public  water  supply  to  the  ordinary  house- 
holder is  low  when  compared  with  what  he 
pays  for  other  services — light,  heat,  ice,  or 
telephone — and  as  long  as  the  water  supply 
is  satisfactory  he  finds  no  fault  with  the  bill. 
Indeed,  he  does  not  object  to  an  increase 
in  his  bill  if  he  believes  that  additional 
expense  is  necessary  to  improve  the  service 
or  to  filter  the  water.  Nine  times  out  of 
ten  when  the  consumers  of  a  city  object  to 
the  cost  of  water,  it  is  not  the  cost,  but  the 
service,  which  displeases  them. 

Not  long  ago  there  was  hostility  between 
the  consumers  in  a  Connecticut  town  and 
the  private  company  which  supplied  the 
water.  It  was  claimed  that  the  rates  were 
too  high  and  the  quality  of  the  water  too 
low.  The  case  was  taken  to  the  Public 
Service  Commission,  which  wisely  ordered 
the  company  to  filter  the  water  and  to  raise, 
not  lower,  the  rates.  This  was  done,  to  the 
satisfaction  of  both  sides.  The  people  got 
what  they  really  wanted,  good  water,  and 
the  company  got  what  it  wanted,  adequate 
receipts. 

Several  things  follow  from  the  adoption 
of  this  principle.  The  first  is  that  no  city 
should  refuse  to  install  a  needed  filtration 
plant  because  of  the  effect  on  the  water 
rates.  Such  refusal  is  sometimes  made  by 
city  governments  for  fear  that  the  increase 
in  rates  will  injure  the  standing  of  the 
political  party  in  power  by  adding  to  the 
financial  burden  of  the  rate  payer.  In  this 
the  politicians  are  wrong.  They  do  not  ap- 
preciate that  people  value  pure  water  above 
all  money  considerations,  and  they  do  not 
appreciate  that  adequate  filtration  of  water 
seldom  adds  more  than  10  per  cent  to  the 
cost  of  the  water. 

Another  corollary  to  the  principle  is  that 
water  rates  should  not  be  determined  until 
the  cost  of  good  service  is  known.  The  city 
of  Cambridge,  Mass.,  has  recently  changed 
its  rates  for  water  sold  by  meter  from  a 
sliding  scale,  which  varied  from  15  cents 
per  100  cu.  ft.  for  small  quantities  to  7V2 
cents  for  large  quantities,  to  a  flat  rate  of 
10  cents  per  100  cu.  ft. 

Some  good  reasons  for  this  change  were 
given.  The  bonds  were  maturing,  interest 
charges  decreasing,  and  a  surplus  accumu- 
lating. It  was  thought  that  the  citizens 
should  have  the  benefit  of  this  condition, 
and  it  was  known  that  the  surplus  was 
looked  upon  with  covetous  eyes  by  some  who 
hoped  to  apply  it  to  the  general  expenses 
of  the  city  and  thus  relieve  the  already 
high  tax  rate.  Another  reason,  and  a  valid 
one,  was  that  it  would  encourage  the  use  of 
meters  by  the  small  consumers  and  tend  to 
reduce  the  water  consumption. 


On  the  other  hand,  the  water  supply 
needs  filtration,  the  distribution  reservoir 
needs  to  have  its  leakage  stopped,  and  there 
are  other  projects  which  will  soon  have  to 
be  considered.  The  cost  of  these  is  not 
known  with  certainty,  but  the  expense  will 
be  considerable.  Cambridge  is  within  the 
natural  limits  of  the  metropolitan  water 
system,  and  it  is  manifest  destiny  that  at 
some  not  distant  day  metropolitan  water 
will  be  cheaper  for  Cambridge  than  its  own 
supply.  Yet  in  the  face  of  these  needs, 
and  before  the  cost  is  known,  the  city  so 
modifies  its  rates  as  to  make  a  material 
reduction  in  the  receipts.  It  is  another  in- 
stance of  considering  rates  before  service, 
and  whatever  may  be  said  in  favor  of  sub- 
stituting a  flat  rate  for  a  sliding  scale,  it 
is  a  curious  case  of  putting  the  cart  before 
the  horse. 

In  comparing  low  rates  and  the  cost  of 
filtration  it  should  be  noted  also  that  while 
low  rates  tend  to  attract  manufacturers,  it 
is  the  quality  of  the  water  which  is  con- 
sidered by  persons  seeking  desirable  homes. 
In  these  days  of  city  planning,  this  matter 
deserves  consideration.  Looked  at  from 
any  angle  it  seems  obvious  that  pure  water 
pays,  and  that  where  pure  water  is  fur- 
nished the  rate  question  becomes  secondary. 


Some  Aspects  of  the  Railroad 
Wage  Controversy 

"rpHE  WORLD  is  at  a  crisis  just  now, 
X  and  our  statesmen  do  not  know  this 
fact;  great  masses  of  radical  groups  are 
working  within  our  boundaries  for  a  weaker 
government;  only  an  obsession  of  crass 
ignorance  can  assure  us  that  our  relative 
comfort  will  last;  we  cannot  get  together 
enough  men  to  catch  a  border  bandit;  we 
have  dangerous  enemies  everywhere;  yet 
our  statesmen  are  interested  in  fences, 
pork,  the  baseball  score,  poliomyelitis,  and 
sharks  on  the  Jersey  coast.  Our  leaders 
do  not  think;  they  do  not  know  enough  to 
think ;  they  have  lost  the  capacity  of  appre- 
ciating an  abstract  argument.  We  talk  of 
the  English  muddling  along;  we  muddle 
and  stand  still." 

These  words  of  Dr.  Austin  O'Malley,  a 
New  York  physician  of  keen  mind  and  tren- 
chant pen,  would  have  been  read  by  most 
Americans  with  much  doubting  when  they 
were  written  only  three  weeks  ago.  But 
how  great  the  change  in  three  weeks!  In 
that  time  we  have  seen  the  Congress  of  the 
United  States  pass,  under  duress,  a  law  fa- 
voring four-tenths  of  one  per  cent  of  our 
people  at  the  expense  of  all  the  other  ninety- 
nine  and  six-tenths.  The  popular  theory 
is  that  the  members  of  Congress  lacked  the 
courage  of  their  convictions.  There  have 
been  happenings  in  our  national  life  in  the 
last  two  years  that  would  give  color  to  that 
explanation,  but  men  who  thought  clearly 
on  the  fundamentals  of  our  government  and 
on  the  industrial  history  of  this  country 
and  of  Europe  would  not  have  abandoned 
principle  and  shirked  a  fight.  The  funda- 
mental weakness  was  clarity  of  thinking. 
The  yielding  to  party  dictation,  to  supposed 
necessity,  to  the  demands  of  wielders  of  a 


compact  group  of  votes,  flowed  naturally 
from  the  muddling  of  thought. 

Is  the  Stream  Deep? 

The  newspapers  of  the  country  quite  gen- 
erally see  but  the  superficial  side  of  the 
recent  conflict.  They  devote  their  editorial 
columns  to  raillery  at  the  cowardice  of 
Congress  or  to  justification  of  its  course. 
Most  of  them  discuss  the  probability  of  the 
early  revival  of  the  dispute,  deplore  the 
methods  used  by  the  brotherhoods  and  con- 
template with  anxiety  the  likelihood  of  the 
other  railroad  employees  going  to  Congress 
with  wage-increase  demands.  The  thought 
is  on  the  public  facts  of  the  controversy 
and  its  immediate  consequences.  The  care- 
ful observer  probes  beneath  the  surface. 
He  asks  whether  as  incidents  in  Congres- 
sional history  the  controversy  and  its 
method  of  settlement  have  little  or  much 
significance;  whether  as  events  in  the 
chronicles  of  American  labor  they  carry  any 
special  message  to  our  industrial  leaders. 

Regulation  of  Wages 

As  an  event  in  our  legislative  history  the 
outstanding  feature  for  the  economist  is 
not  that  Congress  for  the  first  time  has 
been  openly  and  brazenly  forced  to  pass 
class-favoring  legislation,  even  though  that 
fact  mark  a  distinct  epoch  in  the  decadence 
of  American  statesmanship.  The  outstand- 
ing feature  is  that  the  Congress  of  the 
United  States  has  assumed  the  right  to  fix 
wages.  Unconsciously  and  under  duress  it 
has  carried  to  a  logical  conclusion  the 
policy  of  regulating  public-utility  corpora- 
tions. Hitherto  it  has  not  seen,  or  has  been 
unwilling  to  admit,  its  responsibility  in  the 
matter  of  forced  utility  expenditures.  It 
limited  income  some  years  ago  by  controll- 
ing rates.  Then  the  public  stepped  in  and 
insisted  on  arbitration  of  wage  disputes. 
Congress,  too,  reflecting  the  popular  de- 
mand, became  a  party  to  the  arbitration 
program  by  establishing  the  federal  board 
of  mediation  and  conciliation.  Now  it  has 
taken  the  final  step — the  step  that  carries 
out  the  logic  of  the  regulation  theory. 
Public-utility  regulation  was  undertaken  in 
order  to  protect  a  dependent  public  from 
the  high-handedness  of  utility  owners.  It 
has  been  equally  apparent  for  years  that 
the  public  could  suffer  from  the  high- 
handedness of  employees,  yet  no  move  was 
made,  other  than  to  establish  a  powerless 
board  of  mediation,  to  protect  the  public. 
If  our  leaders  had  thought — had  thought 
clearly— the  needed  legislation  would  have 
been  passed  long  since.  There  has  been 
ample  warning.  Three  years  ago  the  situa- 
tion was  so  acute  that  an  amendment  (the 
Newlands  bill)  to  the  Erdman  act  was 
hastily  passed  to  avert  a  strike  of  the  rail- 
way firemen.  Even  a  few  months  back 
there  was  time  to  remedy  the  neglect.  The 
national  chamber  of  commerce  recom- 
mended then  that  wage  regulation  be  made 
part  of  the  duty  of  the  Interstate  Commerce 
Commission.  Congress  did  not  see  fit  to 
act.  The  measure  passed  in  haste  and 
under  pressure  is  entirely  inadequate.  It 
does,  however,  close  up  the  gap  in  our  regu- 
lation practice. 
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Industrial  Slavery 

The  President  in  asking  Congress  for 
legislation  recommended  a  law  that  would' 
prevent  strikes  and  lockouts  during  the 
pendency  of  an  investigation.  Discussing 
this  recommendation  before  the  Senate 
committee  on  interstate  commerce,  the 
brotherhoods'  representatives  declared  that 
it  would  be  industrial  slavery  to  force  men 
to  work  against  their  will.  That  position 
indicates  an  utter  failure  to  understand  the 
rights  of  the  public  in  utility  operation. 
Compulsory  service  would  be  industrial 
slavery  if  applied  without  exception  to  pri- 
vate industries  whose  operation  has  only  a 
remote  effect  on  the  welfare  of  the  whole 
people.  This  is  precisely  the  theory  of  the 
limitation  of  the  interstate  commerce  laws 
and  of  the  utility-regulating  acts  of  the 
states— that  the  management  of  private 
corporations  is  almost  wholly  a  private 
affair,  but  that  the  conduct  of  the  public- 
utility  corporation,  charged  as  it  is  with  a 
public  interest,  is  a  matter  for  government 
supervision.  The  government's  function  of 
conserving  the  interests  of  the  whole  people 
would  justify  it  in  forcing  public-utility 
servants  to  work  pending  an  investigation. 
To  characterize  service  under  these  condi- 
tions as  "industrial  slavery,"  merely  stamps 
the  brotherhood  chief  using  the  term  as 
unfit  to  represent  his  side  in  the  triple- 
interest  controversy.  The  rights  of  the 
public  must  be  respected. 

Abuse  of  Power  Is  Loss  of  Power 

Apropos  of  the  last  comment,  the  brother- 
hood leaders  elected  the  very  course  most 
certain  to  bring  about  the  enactment  of 
stringent  supervisory  laws.  The  country 
has  seen  and  felt  their  power,  and  as  a 
result  that  power  will  be  shorn  frc|m  them. 
The  reaction  has  already  come.  The 
brotherhoods  have  been  unmercifully  lashed 
by  the  press.  There  is  a  demand  for  meas- 
ures that  will  prevent  a  repetition  of  the 
legislative  "hold-up."  Undoubtedly  the  In- 
terstate Commerce  Commission  will  be 
given  authority  over  wages,  while  the  men 
will  be  restrained  from  striking  pending 
the  investigation  of  disputes.  The  debate 
in  the  Senate  and  the  hearings  before  the 
senatorial  committee  indicate  that  without 
the  shadow  of  a  doubt.  The  abuse  of  power 
inevitably  leads  to  its  loss. 

The  Social  Significance 

From  the  social  aspect  the  demand  of  the 
brotherhoods  is  not  an  isolated  event;  nor 
is  it  merely  an  incident  in  the  struggle  of 
the  railroad  employees  for  higher  compen- 
sation. It  holds  an  important  place  in  the 
development  of  the  labor  movement.  It  is 
a  warning  of  what  is  coming,  unless  we 
rightly  appraise  the  gravity  of  the  situa- 
tion and,  as  a  people,  adopt  a  comprehensive 
solution  of  the  problem. 

He  is  blind  who  does  not  see  that  labor 
has  made  remarkable  strides  in  recent  years 
toward  getting  that  "proper  share"  of  the 
product  of  its  labor  for  which  its  leaders 
have  been  fighting.  The  evidences  are 
many.  Taking  a  leaf  from  the  book  of 
capital,  labor  has  entered  the  political 
arena.  It  has  not  forgotten  the  things  that 
Congress  "put  across"  for  the  insiders  in 


the  days  when  the  Senate  and  House  were 
trust  and  railroad  controlled.  And  so  labor 
has  had  itself  exempted  from  the  Sherman 
act,  and  has  had  efficiency  studies  ruled  out 
of  government  establishments.  Of  com- 
mendable measures,  it  has  had  the  work- 
men's compensation  acts,  child  and  women's 
labor  laws  passed.  Special  legislation  en- 
forces precautions  where  occupational  dis- 
eases threaten.  Hours  are  shorter,  wages 
higher,  working  conditions  better,  and  still 
labor  is  unsatisfied.  Its  clamors  are  louder 
than  ever.  Its  victories  have  given  it  power 
and  it  is  constantly  forcing  still  further 
concessions. 

And  when  shall  be  the  end?  The  Engi- 
neering Record,  without  hesitation,  an- 
swers, only  when  the  workman  has  full  con- 
fidence that  he  is  getting  all  that  the 
industry  can  afford  to  pay  him.  This  con- 
fidence cannot  come  from  a  vote  of  the 
board  of  directors.  It  cannot  be  developed 
overnight.  It  is  of  slow  growth,  bom  of 
fair  dealing,  of  an  interest  in  the  worker's 
welfare,  of  a  plan  by  which  the  workers, 
each  according  to  his  performance,  get  a 
full  reward  for  their  industry.  There  are 
companies  that  have  won  this  confidence, 
that  laugh  when  others  tremble  at  the  pros- 
pect of  strikes,  that  earn  constantly  increas- 
ing profits  because  a  basically  sound  plan 
stimulates  the  men  to  give  of  their  best, 
confident  that  their  proper  share  will  find 
its  way  into  their  pay  envelopes  and  not 
into  the  pockets  of  the  owners. 

But  where  there  is  one  corporation  in 
that  enviable  position  there  are  a  hundred 
that  try  to  get  the  most  work  for  the 
least  pay,  that  allow  the  judgment  and 
tyranny  of  foremen,  rather  than  a  square- 
deal  company  policy,  to  determine  the  char- 
acter of  their  labor  force,  that  care 
nothing  for  the  welfare  of  the  men  so  long 
as  they  (the  corporations)  get  production. 
Backward  employers  do  as  little  for  their 
men  as  they  dare;  they  are  forced — by  the 
law  or  by  their  employees — into  every  im- 
provement. 

The  farsighted  employers,  with  a  touch 
of  human  kindness  that,  happily,  pays  divi- 
dends, anticipate  both  the  law  and  their 
employees'  demands.  Sanitary  and  work- 
ing conditions,  hours,  wages,  the  future  of 
their  men,  have  all  had  consideration,  and 
each  has  been  determined  on  a  basis  of 
justice  to  the  men  and  in  a  fashion  to  bring 
out  the  best  that  is  in  them.  Some  com- 
panies, confident  that  there  can  be  no  in- 
dustrial peace  unless  the  workers  are  part- 
ners in  the  business,  allow  the  men  to 
choose  from  their  fellows  one  or  more  di- 
rectors of  the  company.  The  employees 
thus  have  means  of  learning  exactly  the 
financial  standing  of  the  company  and  its 
ability  to  grant  higher  compensation, 
shorter  hours  or  any  other  concession  which 
may  be  under  discussion. 

But  here  again  new  methods  cannot  be 
installed  by  fiat.  An  industry  is  an  or- 
ganism; it  is  reformed  only  by  gradual 
process.  One  fundamental  of  the  trans- 
formation is  that  each  step  shall  conduce 
to  higher  efficiency.  An  ill-considered 
profit-sharing  scheme  that  does  not  result 
in  better  or  more  work  is  doomed  to  failure. 


A  shortening  of  hours  that  has  no  compen- 
sating advantage  may  lead  to  the  destruc- 
tion of  the  business  through  inability  to 
meet  competition.  And  so  through  the 
whole  gamut  of  possible  industrial  improve- 
ments. 

Often  it  is  hard  to  see  whence  the  new 
profits  will  come.  A  pension  plan,  for  ex- 
ample, shows  little  or  no  immediate  returns. 
But  here  the  manager  with  vision  is  a 
necessity.  In  other  words,  the  manage- 
ments as  well  as  the  men  need  to  be  remade 
if  the  labor  question  is  to  be  solved. 

When  employment  is  on  a  proper  basis 
the  whole  character  of  an  industry  changes. 
One  feels  it  in  going  through  the  Procter 
&  Gamble  soap  works,  the  National  Cash 
Register  plant  and  many  smaller  industries 
where  the  paternal  attitude  of  the  founders 
still  persists.  Employment  in  such  plants 
is  an  honor,  is  sought  for  and  is  not  lightly 
thrown  away.  The  men  know  that  they  are 
not  mere  tools,  to  be  used  and  scrapped  as 
the  management  wills.  They  know  that  the 
interest  of  the  management  is  not  in  hold- 
ing down  the  payroll,  but  in  increasing  it 
whenever  an  employee's  work  has  added  to 
the  success  and  profits  of  the  company. 

Until  at  least  a  majority  of  our  indus- 
tries are  on  this  basis,  the  labor  problem 
will  be  with  us.  May  we  not  have  a  right 
to  expect  that  the  clash  of  last  week  will 
awaken  our  industrial  leaders  to  a  realiza- 
tion of  the  seriousness  of  our  labor  situa- 
tion, and  to  a  determination  to  take  the 
steps — no  matter  how  abhorrent  to  the 
ideas  of  the  military,  one-man-power  man- 
agement— to  put  our  industries  on  the  sure 
basis  of  justice  and  a  regard  for  the  feel- 
ings and  aspirations  of  the  workers? 

The  Engineer's  Opportunity 

And  if  the  future  industrial  peace  of  this 
country  depends  on  a  new  relation  between 
employer  and  employee,  how  necessary  is  it 
for  the  engineer  to  learn  the  fundamentals 
of  that  relation!  Industry  is  his  creation. 
It  moves  and  grows  through  the  laws  he 
has  formulated,  the  processes  he  has  de- 
veloped, the  tools  he  has  built.  On  an  ever- 
increasing  scale  the  direction  of  these  en- 
terprises lies  in  his  hands.  Miss  Frances 
A.  Kellor,  in  her  article  on  the  "Engineer 
and  the  New  Nationalism"  (Engineering 
Record,  July  4,  1916),  predicted  for  him 
the  pivotal  position  in  the  America  of  the 
future.  Dr.  Frank  Crane,  the  writer  of 
syndicated  editorials  which  appear  in  news- 
papers throughout  the  country,  says  that 
"the  time  will  come  when  the  President  of 
the  United  States  will  be  chosen  as  the  man 
who  has  the  greatest  talent  and  skill  in 
organizing  public  works.  There  will  be  no 
more  politics  in  his  selection  than  there  is 
■now  in  choosing  the  master  mechanic  of  a 
railway  or  factory."  When  others  see  this 
future  for  him,  shall  the  engineer  pitch  his 
ambitions  lower?  Shall  he  by  lack  of  a 
sound  and  broad  preparation  fail  to  take 
the  position  which  others  would  gladly 
accord  him,  and  feel  he  must  inevitably 
hold?  If  our  statesmen  can  be  rightfully 
accused  of  "being  unable  to  think,"  shall 
the  engineer  lay  himself  open  to  the  same 
charge? 
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Rehabilitation  of  Europe  Offers  Opportunity  If  American 

Interests  Co-operate — W.  S.  Kies 

Vice-President  of  National  City  Bank  of  New  York  City  and  the  American  International  Corporation,  in 
Engineering  Record  Interview,  Discusses  Relation  of  Engineering  Construction,  Manufacturing  and  Finance 


IN  the  rehabilitation  of  Europe  after  the 
war  engineering  will  face  the  most 
colossal  task  in  its  history.  From  ruins 
which  scar  the  face  of  an  entire  continent 
must  spring  new  industries  and  new  cities 
— not  singly  but  in  quantities  of  hundreds 
and  thousands.  Any  attempt  to  state  in 
definite  terms  the  amount  of  work  to  be 
done  would  lead  into  the  realm  of  mere 
guesswork ;  but  certain  it  is  that  a  declara- 
tion of  peace  will  herald  the  dawn  of  a 
reconstruction  era  such  as  the  world  has 
never  before  witnessed.  Coupled  with  the 
demand  for  vast  supplies  of  machinery, 
structural  steel,  cement  and  building  ma- 
terials of  all  kinds  will  come  a  call  for 
engineering  and  constructional  skill  of  the 
highest  order.  Will  American  interests  be 
a  factor  in  this  work  of  the  physical  resur- 
rection of  nations  and,  if  so,  how  can  they 
best  equip  themselves  to  render  adequate 
service?  These  are  the  questions  which 
William  S.  Kies,  vice-president  of  the 
National  City  Bank  of  New  York  City  and 
of  the  American  International  Corporation, 
answered  for  the  Engineering  Record  in  an 
interview  at  his  office  in  New  York  City 
last  week. 

Sound  Financing  Essential 

"In  the  rebuilding  of  Europe,"  said  Mr. 
Kies,  "the  opportunity  for  American  con- 
tractors, engineers  and  manufacturers  will 
be  what  they  make  it.  It  will  depend 
primarily  upon  their  ability  to  develop  a 
close-knit  organization  for  the  solution  of  a 
great  economic  problem.  If  they  fail  to 
keep  this  fact  in  mind  and  content  them- 
selves merely  with  a  scramble  for  little  con- 
tracts here  and  there  the  big  chance  will 
be  lost.  What  American  contractors,  engi- 
neers and  manufacturers  must  realize,  at 
the  outset,  is  that  the  task  of  restoring 
European  industries  and  cities  is  not  one 
solely  of  design  and  construction  on  an  im- 
mense scale.  Of  course  these  are  essential 
elements  in  the  problem,  but  the  vital  factor 
is  sound  financing.  It  is  certain  that  any 
work  of  reconstruction  undertaken  by 
American  interests  must  be  carried  through 
largely  on  credit.  Payment  may  take  the 
form  of  foreign  bonds  or  other  securities. 
Thus  it  would  be  folly  for  any  concern  to 
consider  work  in  Europe  without  a  thorough 
appreciation  of  the  extreme  improbability 
of  cash  payments.  No  matter  how  valuable 
American  machinery,  construction  methods 
and  engineering  skill  would  be,  they  will 
count  for  little  without  the  backing  of 
American  capital. 

Foreign  Investment 

"This  country's  participation  in  the  re- 
building of  Europe  can  be  made  effective  on 
a  large  scale  only  if  groups  of  American  en- 
gineering, construction  and  supply  inter- 
ests form  some  sort  of  co-operative  asso- 
ciation  under   the   auspices  of   responsible 
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banking  and  investment-manager  corpor- 
ations. With  the  right  kind  of  organization 
developed  I  believe  that  the  reconstruction 
work  in  Europe  will  warrant  the  solid 
support  of  American  investors.  We  must 
not  forget  the  axiom:  "Trade  follows  for- 
eign investment."  When  a  nation  invests 
systematically  in  large  volume  in  foreign 
countries  the  capital  invariably  goes  out 
largely  in  the  form  of  machinery,  construc- 
tion materials,  tools  and  general  supplies 
for  construction  forces.  Afterward  the 
enterprises  upon  which  these  materials  are 
used  continue  to  buy  supplies  for  mainte- 
nance, repairs  and  renewals.  This  business 
induces  other  importations  from  the  lend- 
ing countries.  Even  such  foreign  invest- 
ments as  loans  to  governments  or  to  muni- 
cipalities are  recognized  as  being  of  im- 
mense assistance  in  the  building  up  of  for- 
eign commerce.  It  has  been  a  part  of 
the  program  of  the  National  City  Bank 
of  New  York  to  assist  in  the  organization  of 
facilities  for  foreign  investments  on  a  safe 
and  effective  basis." 

American     International     Corporation 
Will  Co-operate  by  Supplying  Capital 

The  American  International  Corporation 
has  been  studying  the  possibilities  of  Amer- 
ican participation  in  European  reconstruc- 
tion and,  according  to  Mr.  Kies,  stands 
ready  to  lend  its  financial  backing  to  well- 
considered  projects.  In  fact  this  is  the 
very  object  for  which  it  was  created. 
"There  has  been  some  popular  misconcep- 
tion regarding  the  work  of  the  American 
International  Corporation,"  said  Mr.  Kies. 
"The  main  purpose  of  this  organization  is 
to  co-operate  with  existing  engineering  and 
contracting  concerns.  Under  special  con- 
ditions, however,  the  necessity  may  arise 
for  the  American  International  Corporation 
to  organize  subsidiary  construction  com- 
panies, but  its  functions  are  chiefly  super- 
visory. It  has  on  its  staff  engineers  qual- 
ified to  examine  and  report  upon  any  con- 
struction program  submitted  to  it.  In 
other  words,  the  corporation  was  estab- 
lished as  an  agency  through  which  indivi- 
dual American  investors  could  employ  their 
funds  in  a  way  to  make  them  most  effective 
as  part  of  a  systematic  American  develop- 
ment of  foreign  investments,  interlocking 
closely  with  American  export  expansion  and 
the  extension  of  direct  American  banking 
representation;  but  the  corporat'on  does  not 
intend  to  waste  time  on  schemes  which  have 
not  been  studied  carefully  enough  to  indi- 
cate their  practicability." 

Advocates  American  Engineering 
Bureau    Abroad 

It  was  sufiTPrested  to  Mr.  Kies  that  even 
if  groups  of  American  interests  could  pool 
their  resources  in  a  co-operative  association 
such  as  he  mentioned  they  would  still  be  a 
long   way   from   actually   securing   foreign 


work.  "First-hand  knowledge  of  local  re- 
quirements, in  France  or  Belgium  for 
example,  would  be  necessary,"  replied  Mr. 
Kies,  "before  plans  for  any  comprehensive 
construction  program  could  be  financed.  I 
think  it  is  time  now  for  American  firms 
interested  in  this  work  to  get  together  and 
establish  in  Europe  an  engineering  bureau. 
Its  personnel  should  be  recruited  from  only 
the  highest  grade  of  men,  representing  the 
best  brains  in  the  engineering,  construc- 
tion and  manufacturing  fields.  Such  a 
bureau  could  at  once  begin  a  study  of  the 
problem  of  reconstruction  on  a  big  scale  and 
formulate  working  plans  for  the  restoration 
of  entire  cities  or  even  groups  of  cities. 

Work  Will  Be  Organized 

"We  must  recognize  the  probability  that 
the  early  stages  of  the  reconstruction  of 
industry  in  Europe  may  be  in  accordance 
with  some  big  organized  plan  under  govern- 
ment auspices.  The  success  with  which 
both  the  Allies  and  the  Teutonic  Powers 
have  placed  national  business  activities  on  a 
controlled  basis — mobilized  them — will  make 
sure  the  national  organization  of  rehabilita- 
tion. Nevertheless,  we  may  be  sure  of  the 
fact  that  Europe  has  obtained  too  clear  a 
view  of  the  fundamentals  of  industry  to 
stop  anywhere  short  of  the  quickest,  most 
effective  restoration,  even  at  a  measure  of 
national  expense.  Surveys  of  destruction  in 
France  and  Belgium,  already  in  progress 
under  national  auspices,  show  that  impor- 
tant plans  are  now  in  process  of  formation. 
If,  as  a  result  of  the  work  of  an  American 
engineering  bureau  abroad  such  as  I  have 
suggested,  we  can  show  Europe  that  Amer- 
ica is  ready  with  an  absolutely  certain  sup- 
ply of  materials  and  machinery,  an  abso- 
lutely certain  supply  of  capital,  and  an  or- 
ganization which  can  be  depended  upon  for 
first-class,  speedy  construction  on  an  enor- 
mous scale,  the  prospects  of  American  par- 
ticipation in  the  restoration  work  in  Europe 
will  be  particularly  bright.  In  other  words, 
if  Europe  knows  that  we  can  be  depended 
upon  to  do  a  large  amount  of  reconstruc- 
tion cheaper  than  she  can  do  it  for  herself, 
Europe  will  prefer  to  begin  at  once  getting 
her  labor  forces  back  into  the  permanent 
alignment  of  normal  productivity  and  give 
us  the  opportunity  of  using  our  surplus  ca- 
pacity in  doing  as  much  as  we  can  of  this 
rebuilding." 

Signs  of  Activity 

As  indicating  the  need  for  the  immediate 
organization  of  American  resources,  if  any 
large  European  contracts  are  to  be  secured, 
Mr.  Kies  called  attention  to  the  fact  that 
press  reports,  a  week  or  so  ago,  stated  that 
France  had  made  preparations  for  the  re- 
construction of  about  3000  towns  and 
villages,  destroyed  or  seriously  damaged  by 
the  German  invasion.  Another  significant 
news  item  mentioned  the  fact  that  an  ex- 
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position  is  now  being  held  at  which  great 
building  and  contracting  corporations  of 
France  have  presented  models  of  new  towns 
and  villages  which  they  will  undertake  to 
erect  in  a  given  number  of  days  for  a 
fixed  sum.  A  certain  quantity  of  quick 
construction  work  will  probably  be  needed, 
according  to  this  report,  even  in  towns 
only  partly  destroyed,  as  the  refugees  are 
said  to  be  anxious  to  return  to  the  sites 
of  their  homes  at  the  earliest  possible  mo- 
ment. In  the  realization  of 
this  hope,  according  to  Mr. 
Kies,  the  extensive  use  of 
American  construction  plant, 
capable  of  a  maximum  output 
of  finished  work  with  a  mini- 
mum input  of  labor,  should 
have  an  important  influence. 
Even  with  the  comparatively 
high  cost  of  common  labor 
which  obtains  in  the  United 
States  American  contractors, 
it  is  believed,  are  able  to  do 
work  at  lower  prices  than 
could  be  attained  with  cheaper 
labor  in  foreign  countries. 
Modernized,  highly  developed 
construction  plant  and  meth- 
ods are  held  responsible,  in 
large  measure,  for  such  re- 
sults. 

Another  indication  of  ap- 
proaching activity  in  foreign 
rebuilding  is  the  sailing  to 
France,  last  month,  of  an 
American  industrial  commis- 
sion organized  by  the  Amer- 
ican Manufacturers'  Export 
Association.  On  this  commis- 
sion prominent  contractors 
and  engineers  as  well  as 
bankers  and  manufacturers 
are  represented.  Another 
straw  in  the  wind  is  the  re- 
cent decision  by  the  American 
International  Corporation  to 
send  investigators  upon  a  tour 
of  Russia  and  to  establish  i 
permanent  office  in  Russia. 

In  the  course  of  the  inter- 
view, mention  also  was  made 
of  a  conference  held  in  Chi- 
cago Aug.  21,  at  which  were 
present  representatives  of  the 
federal  government  and  of 
the  lumber  industry.  The  ob- 
ject of  the  meeting  was  to  in- 
quire into  the  possibilities  of 
the  export  market.  At  this 
meeting  it  was  stated  that  the 
Southern  Pine  Association 
had  a  representative  in  Paris 
investigating  the  possibilities 
of  distributing  large  quantities  of  timber 
for  reconstruction  work  in  France. 

"TTie  immensity  of  the  task  confronting 
the  European  nations,"  continued  Mr.  Kies, 
"forces  upon  us  an  entirely  new  conception 
of  a  working  organization  for  the  rebuild- 
ing. It  is  safe  to  assume  that  when  the 
armies  are  disbanded  the  men  from  the 
ranks  will  immediately  be  put  to  work  on 
reconstructing  towns  and  the  industries  in 
them.  I  believe  that  no  provision  for  the 
importation  of  labor  from  the  United 
States,  at  least,  need  be  considered.  What 
we  would  be  called  upon  to  supply,  in  the 
event  of  securing  a  large  foreign  recon- 
struction contract,  would  be  an  organiza- 
tion more  or  less  supervisory  in  character, 
made  up  of  office  and  field  engineers,  con- 
struction  superintendents,   etc.,   adequately 


financed  with  American  capital,  and  sup- 
plied with  the  necessary  high-speed  con- 
struction plant  of  American  design. 

"I  have  already  mentioned  the  desir- 
ability of  establishing  an  American  en- 
gineering bureau  abroad.  This  organiza- 
tion should  concern  itself  not  merely  with 
preliminary  surveys,  estimates  and  designs 
but  should  be,  in  addition,  a  business- 
getting  agency.  The  remarkable  speed 
records  made  by  American  contractors  in 
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the  construction  of  big  additions  to  muni- 
tions plants  in  this  country  would  serve  as 
arguments  for  swinging  work  our  way.  The 
American  manner  of  mixing  and  placing 
concrete  in  huge  quantities  and  in  an  in- 
credibly short  time,  for  example,  justifies 
a  very  careful  consideration  by  European 
commissions  intrusted  with  the  work  of 
reconstruction.  The  same  may  be  said  of 
our  accomplishments  in  the  fabrication  and 
erection  of  steel  structures — buildings  and 
bridges.  Tliere  is  no  doubt  about  our 
ability  to  carry  on  construction  work  on  a 
la'-ge  scale  and  in  a  minimum  time,  provided 
we  organize  for  it  and  make  the  necessary 
arrangements  as  to  its  financing." 

The  first  reconstruction  to  be  undertaken 
abroad,  Mr.  Kies  believes,  will  undoubtedly 
be  in  France  and  Belgium.     Our  primary 


efforts,  he  thinks,  should  be  directed  toward 
these  nations.  Next  will  come  Russia — an 
industrial  giant,  asleep.  Her  awakening 
will  signalize  an  unprecedented  opportunity 
for  American  enterprise. 

Closely  linked  with  matters  of  engineer- 
ing and  construction  abroad  is  the  problem 
of  using,  to  best  advantage,  the  manufac- 
turing facilities  in  the  United  States  that 
have  been  acquired  and  paid  for  out  of  ex- 
traordinary profits  during  the  last  year 
and  a  half  of  enormously 
remunerative  war  business. 
"The  nation's  industries,"  Mr. 
Kies  pointed  out,  "are  now 
confronted  with  the  problem 
of  finding  a  way  to  use  this 
splendid  manufacturing  equip- 
ment for  all  it  is  worth  with- 
out over-production  and,  if 
possible,  without  'scrapping' 
the  plant  and  machinery  ac- 
quired for  temporary  use  but 
fully  paid  for  and  available  if 
some  new  use  can  be  found  for 
it.  The  superabundance  of 
productive  facilities  necessi- 
tates a  broadening  of  our 
markets.  With  the  right  kind 
of  co-operative  effort  between 
labor,  capital  and  our  govern- 
ment it  will  be  an  impossible 
undertaking  for  America  to 
make  a  foreign  market  big 
enough  to  absorb  every  dol- 
lar's worth  of  our  manufac- 
turing output.  If  the  manu- 
facturing and  investment  pub- 
lic will  rise  to  the  opportunity 
we  cannot  only  draw  a  per- 
manently increased  income 
from  what  we  gained  so 
cheaply,  but  we  can  push  the 
national  productive  ability  to 
a  still  higher  level. 

New  Law  NEEDBao 

"We  need  a  new  law,"  Mr. 
Kies  concluded,  "permitting 
freedom  of  combination  of 
concerns  in  foreign  trade.  If 
we  get  it,  our  national  indus- 
tries will  be  able  to  make 
effective,  to  a  remarkable  de- 
gree, machinery  we  already 
have  for  co-ordinating  on  a 
very  large  scale  the  right  kind 
of  manufacturing  and  con- 
struction enterprise.  With 
such  a  law  we  would  be  able 
to  carry  out  in  complete  de- 
tail any  contracts  for  fur- 
nishing fully  equipped  factory 
plants  or  even  factory  towns 

and  at  the  same  time  finance  the  enterprise 

over  a  term  of  years." 


$12,000,000   Invested   During  Past  Six 
Months  in  Manufacturing  Industries 

A  report  recently  compiled  by  the  in- 
dustrial commissioner  of  the  Los  Angeles 
Chamber  of  Commerce  states  that  the  num- 
ber of  factories  constructed  or  in  course  of 
construction  in  territory  tributary  to  Los 
Angeles  for  the  first  half  of  1916  exceeds  the 
total  for  the  entire  year  of  1915.  Up  to  July 
1,  according  to  the  report,  there  had  been 
thirty-seven  important  factories  under  con- 
struction, contracted  for,  or  occupied  since 
January  1.  The  cash  expenditure  for  the 
first  six  months  of  this  year  is  given  as 
$12,063,000. 
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Notched  Steel  Brackets  Aid  Placing  of  Hoop 
Reinforcement  for  Concrete  Reservoir 

Duluth's  5,000,000-Gallon  Circular  Basin  Concreted  Dur- 
ing Freezing  Weather — Costs  of  Construction  Are  Given 

By  E.  W.  KELLY 
Engineer,   Water   and   Light    Department,  Duluth,  Minn. 


FLAT,  notched  steel-plate  brackets,  riv- 
eted to  vertical  3-in.  channels,  spaced 
71,2  ft.  on  centers,  demonstrated  their  value 
as  supports  of  the  hoop  reinforcement  used 
in  the  construction  of  the  5,240,000-gal.  cir- 
cular concrete  reservoir  which  serves  as  a 
distributing  basin  for  the  second  pressure 
zone  of  the  water-supply  system  of  Duluth, 
Minn.  The  reinforcing  bars  were  fur- 
nished in  lengths  of  about  66  ft.  It  was 
found  unnecessary  to  curve  them  before 
placing,  as  the  rigidly  held  notched  brackets 
and  clamped  laps  held  them  to  the  exact 
circle  desired.  Because  of  the  narrow  clear- 
ance between  the  steel  and  the  outside  form, 
the  latter  was  carried  up  in  advance  of  the 
steel,  and  the  channels  strongly  braced 
thereto  at  intervals,  to  enable  them  to  sup- 
port the  great  weight  of  hoop  steel.  The 
"spring"  of  the  bars  against  the  notches 
of  the  brackets  held  them  so  tightly  in  place 
that  wiring  was  unnecessary.  The  bulk  of 
the  concrete  for  this  structure  was  placed 
during  freezing  weather. 

Choice  of  Site 

The  choice  of  a  site  was  narrowed  by  the 
size  and  location  of  the  district  to  be  sup- 
plied, which  is  on  the  slope  of  the  rocky 
ridge  upon  which  the  city  is  built;  by  the 
desired  elevation,  which  was  between  El. 
550  and  570  above  the  lake;  and  by  the 
nature  of  the  soil  between  these  contours. 
A  level  site  free  from  rock  was  not  avail- 
able in  the  neighborhood  indicated  by  the 
first  two  considerations,  but  a  site  was 
available  which  was  not  unreasonably 
rough,  and  which  contained  a  comparatively 
small  amount  of  ledge.  This  site  was  se- 
lected for  a  reservoir  some  years  ago.  Twd 
12-in.  mains  were  laid  thereto,  and  wooden 
tanks  of  a  combined  capacity  of  360,000  gal. 
were  erected  upon  it  for  temporary  service 
at  that  time.  The  presence  of  these  mains 
at  this  point  and  the  large  expense  of  lay- 
ing similar  mains  to  any  other  available 
place  were  deciding  factors  in  the  final  se- 
lection of  this  site  when,  in  the  spring  of 
1913,  the  building  of  the  reservoir  was 
definitely  decided  upon. 

The  soil  on  this  property  consists  of 
gravel  of  various  degrees  of  coarseness, 
loam  and  hardpan,  lying  in  the  irregular 
layers  and  masses  characteristic  of  glacial 
deposits,  the  gravel  being  in  greater  quan- 
tity than  the  other  two  soils.  The  presence 
of  several  layers  or  streaks  of  nearly  pure 
coarse  gravel,  which  would  have  made 
watertightness  difficult  to  secure,  and  the 
position  of  the  reservoir  about  500  ft. 
higher  than  the  "congested  value"  district 
and  on  the  slope  directly  above  it,  decided 
the  writer  against  the  earth-embankment 
type  of  reservoir,  and  the  circular  rein- 
forced-concrete  reservoir  was  therefore  se- 
lected. The  reservoir  is  built  on  the  rather 
steep  slope  of  the  ridge.  This  necessitated 
an  unusually  large  amount  of  excavation 
for  a  reservoir  of  this  size,  and  it  appeared 
best  for  only  the  upper  10  ft.  of  wall  to  be 
above  ground,  the  uphill  portion  of  the  res- 
ervoir being  embedded  in  the  slope  and  the 
excavated    material    forming    an    embank- 


ment on  the  down-hill  side.  The  elevation 
selected  left  the  wall  footings  above  the 
ground  surface  at  some  points,  while  the 
highest  ground  within  the  limits  of  the 
structure  proper  was  of  the  same  height 
as  the  top  of  the  wall. 

Design  Assumptions 

To  keep  fluctuations  in  pressure  within 
what  were  considered  reasonable  limits  a 
total  available  depth  of  27  ft.  was  selected. 
This  fixed  the  diameter  for  the  desired 
capacity  of  about  5,000,000  gal.  at  about 
185  ft.  On  account  of  the  large  diameter 
it  was  felt  that  a  unit  stress  in  steel  greater 
than  about  12,000  lb.  was  not  permissible. 
Because  of  probable  inequalities  in  the 
pressure  exerted  by  the  backfilled  earth  no 
deduction  from  hoop  tension  was  made  for 
external  earth  pressure,  this  being  re- 
garded simply  as  an  added  element  of 
safety.     Steel  sufficient  to  take  the  entire 
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hoop  tension  at  12,000  lb.  per  square  inch 
was  therefore  provided  for. 

The  completed  plans  were  submitted  to 
Dean  F.  E.  Turneaure,  as  consulting  engi- 
neer. By  his  advice  the  bottom  half  of  the 
wall  was  thickened  so  as  not  to  exceed  a 
unit  stress  of  240  lb.  per  square  inch  in  the 
concrete,  assuming  steel  and  concrete  both 
to  take  tension  and  in  the  ratio  of  10  to  1. 
The  reinforcement  of  connections  between 
wall  and  floor  also  was  increased.  At  the 
instance  of  D.  A.  Reed,  manager  of  the 
Duluth  waterworks,  the  allowed  unit  stress 
in  steel  for  the  upper  portion  of  the  wall 
was  progressively  reduced  toward  the  top, 
beginning  at  a  point  11  ft.  below  the  over- 
flow. This  was  adopted  as  a  precaution 
against  possible  ice  pressure. 

In  final  form  the  wall  section  of  the 
reservoir  is  shown  in  the  accompanying 
drawing.  Hoop  reinforcement  is  supported 
on  flat  notched  steel  plate  brackets  riveted 
to  vertical  3-in.  channels  which  are  spaced 
on  about  7y2-ft.  centers.  The  floor  is  re- 
inforced with  y2-in.  square  bars,  laid  at 
right  angles  on  1-ft.  centers  both  ways. 
The  margin  next  the  walls  is  further 
strengthened  by  four  concentric  rings  o£ 
similar  bars  on  1-ft.  centers.  The  wall  and 
floor  are  tied  together  with  %-in.  square 
bars  7  ft.  long  on  2-ft.  centers.  One-half 
of  the  length  of  these  ties  is  embedded  in 
the  floor,  the  end  in  the  wall  being  turned 
upward  as  shown.  A  steel  ladder  was  pro- 
vided for,  to  give  access  to  the  interior  of 
the  reservoir. 

Materials 

Sand  for  concrete  making  consisted  of  a 
mixture  of  coarse  lake  sand,  pit  sand  and 
rock  screenings  proportioned  to  meet  the 
following  requirements:  Passing  %-in. 
mesh,  100  per  cent;  passing  No.  20  screen, 
not  less  than  65  nor  more  than  85  per  cent ; 
passing  No.  100  screen,  not  over  5  per  cent. 
Coarse  aggregate  consisted  of  crusher-run 
traprock  from  the  excavation.  That  for  the 
floor  and  wall  was  screened  to  pass  a  1-in. 
ring  and  be  retained  on  a  %-in.  mesh. 
For  non-waterproof  concrete  larger  aggre- 
gate was  permitted.  For  walls  and  floor  a 
1 :2 :3i/'2  mix  was  specified,  but  the  con- 
tractor, wishing  to  take  a  little  more  pre- 
caution to  insure  watertightness,  used  a 
1:2:3  mix.  At  points  where  filling  was  re- 
quired to  bring  the  ground  surface  to  grade 
a  1:3:6  concrete  was  used  as  filling,  and  a 
similar  quality  concrete  was  used  to  fill 
around  pipes  under  the  reservoir  floor.  The 
specifications  provided  that  the  contractor 
should  waterproof  walls  if,  after  construc- 
tion, leakage  should  occur  or  damp  spots 
appear  on  the  exterior  of  walls. 

Construction 

Earth  was  excavated  by  means  of  wheeled 
scrapers.  Most  of  the  soil  was  loosened  by 
plowing,  but  portions,  resembling  alluvial 
silt,  required  no  loosening,  while  some 
bodies  of  hardpan  and  cemented  gravel 
necessitated  blasting.  Ledge  was  encoun- 
tered over  about  one-fourth  of  the  floor 
area.  This  was  a  seamy  red  "trap"  that 
broke  in  small  cuboidal  pieces  excellent  for 
crushing.  Rock  was  excavated  1  ft.  below 
subgrade  and  backfilled  to  grade  with  ma- 
terial from  the  remainder  of  the  excavation, 
well  compacted. 

All  wall  reinforcement  was  placed  before 
concreting  was  begun.  A  substantial  hub 
was  driven  to  exact  grade  for  each  vertical 
channel.  The  channels  were  secured  and 
braced  on  these,  accurately  centered,  and 
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exactly  vertical.  To  insure  that  steel  and 
forms  were  placed  on  the  exact  circle  re- 
quired, a  temporary  but  rigid  tower  was 
erected  over  the  center  hub  of  reservoir 
and  a  steel  tape  swung  from  exact  center 
at  various  levels  as  required.  The  hoop 
reinforcement  was  then  placed  in  position 
in  the  notches  of  brackets.  The  bars  were 
lapped  30  diameters  and  secured  with  three 
Crosby  wire  rope  clamps  at  each  joint,  all 
joints  being  carefully  staggered. 

The  forms  consisted  of  1-in.  shiplap 
sheathing  on  4  x  4-in.  studding  wired 
through  the  walls.  The  outside  form  was 
completed  to  the  top  before  commencing 
concreting,  while  the  inner  sheathing  was 
carried  up  2  or  3  ft.  in  advance  of  the 
concrete. 

Concreting  in  Freezing  Weather 

An  ample  supply  of  rock  taken  from  the 
excavation  was  crushed,  screened  and  stock- 
piled on  the  high  ground  above  the  reser- 
voir, and  about  one  day's  supply  of  pit  and 
lake  sand  and  of  cement  were  provided  be- 
fore concreting  commenced.  While  con- 
creting was  in  progress,  cement  and  sand 
were  hauled  from  the  pier  by  teams  and  a 
5-ton  Kissel  truck.  The  latter  gave  partic- 
ularly valuable  service.  The  difficulty  of 
transportation  will  be  appreciated  upon 
mention  of  the  fact  that  the  horizontal  dis- 
tance of  about  1  mile  from  the  pier  involves 
a  rise  of  560  ft. 

Mixing  was  by  a  y2-yd.  gasoline-engine- 
driven  Smith  mixer,  with  side  loader.  A 
similar  but  smaller  machine  was  set  up 
alongside  this  as  a  reserve.  Water  was 
supplied  by  a  small  steam  pump  drawing 
from  wooden  tanks  previously  mentioned. 
As  the  temperature  was  below  freezing 
nearly  throughout  the  job,  it  was  necessary 
to  heat  the  sand  and  water.  Steam  for  this 
purpose  was  supplied  from  a  40-hp.  boiler 
near  the  stock  pile  to  the  water  tank  on  the 
mixer  by  steam  pipe  and  perforated  points 
attached  to  steam  hose  to  the  sand  piles. 
By  this  means  a  temperature  of  about  90 
deg.  Fahr.  was  obtained  in  the  batches  as 


they  left  the  mixer.  No  trouble  from  freez- 
ing or  slow  setting  was  encountered,  except 
as  hereafter  noted. 

Distribution  of  concrete  was  accom- 
plished by  hopper-bottom  cars  propelled  by 
two  men  each  on  a  circular  track  at  the  top 
of  the  forms.  This  track  was  built  inde- 
pendent of  the  forms  so  as  to  avoid  vibra- 
tion of  the  latter.  The  cars  were  dumped 
into  hopper-top  telescoping  steel  spouts, 
four  of  which  were  provided,  two  being  in 
use  and  the  other  two  in  process  of  being 
shifted  at  all  times.  Cars  made  a  complete 
circuit  of  the  reservoir  at  each  trip. 

Concreting  was  continued  night  and  day 
after  commencement,  in  the  attempt  to  pro- 
duce a  true  monolith,  but  this  intention  was 
frustrated  by  weather  conditions.  The  tail 
end  of  the  terrific  gale  of  Nov.  6,  1913, 
which  caused  extensive  disasters  on  the 
lower  Great  Lakes,  struck  this  locality  when 
the  wall  had  been  brought  up  to  about  10  ft. 
from  the  top  of  the  coping.  The  wind  was 
of  such  strength  as  to  tear  off  the  runway 
boards  which  were  nailed  to  the  ties  of 
the  track,  and  it  was,  of  course,  humanly 
impossible  to  continue.  A  dam  of  23-gage 
galvanized  steel,  8  in.  in  width,  in  6-ft. 
lengths,  had  been  provided  for  this  contin- 
gency, and  this  was  embedded  for  half  its 
width  in  the  green  concrete  when  work 
had  to  be  discontinued.  Before  resuming 
concreting,  the  surface  of  the  joint  was 
scrubbed  with  wire  brushes  and  water  un- 
der pressure  until  the  aggregate  was  well 


exposed.  The  surface  was  wetted  and  cov- 
ered with  creamy  grout  well  scrubbed  in, 
just  in  advance  of  new  concrete. 

While  pouring  the  last  round  at  the  top 
a  sudden  drop  of  temperature  to  well  below 
zero,  accompanied  by  a  high  wind,  started 
freezing  the  top  of  the  concrete  as  it  was 
deposited,  and  thus  again  interrupted  the 
work.  This  also  occurred  in  the  early  eve- 
ning. The  next  morning  the  top  concrete 
appeared  to  be  frozen  to  some  extent.  Hot 
manure  was  placed  about  it,  being  secured 
to  the  sides  of  the  form  by  strips  nailed 
outside  the  studding.  Under  this  treat- 
ment the  frozen  concrete  quickly  thawed 
and  set,  and  the  following  day  the  final 
pouring  was  done.  It  was  felt  that  Provi- 
dence should  not  be  further  tempted  by 
trying  to  construct  the  floor,  and  concreting 
was  therefore  discontinued.  An  opportune 
thaw  made  possible  the  stripping  of  forms 
and  construction  of  most  of  the  embank- 
ment at  this  time.  The  inner  toe  of  wall 
was  also  protected  from  possible  heaving 
by  frost  by  banking  with  manure. 

Work  was  recommenced  in  the  following 
June,  after  the  ground  had  dried  and  well 
compacted  after  the  frozen  ground  had 
thawed.  The  wires,  extending  through  the 
wall,  which  had  secured  the  form  stud- 
ding, were  cut  off  at  least  2  in.  below  the 
surface,  and  the  cavities  so  left  were  plas- 
tered carefully  with  1:2  mortar.  All  rein- 
forcing was  placed  and  wired  as  the  first 
step  in  constructing  the  floor. 
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Concrete  was  dumped  directly  from  the 
mixer  into  a  chute,  and  thence  into  hopper 
cars,  which  were  used  for  transporting  to 
the  point  of  deposit.  The  track  upon  which 
these  cars  ran  was  supported  on  horses 
which  were  moved,  and  the  track  swung,  to 
follow  the  progress  of  concreting.  Spread- 
ing was  done  with  shovels  only,  and  the 
surface  purposely  left  rough.  Continuous 
concreting  of  the  bottom  was  not  attempted, 
dependence  for  securing  waterproofness  be- 
ing placed  in  making  all  joints  on  a  long 
scarf,  and  wetting,  scrubbing  and  grouting 
all  old  surfaces  previous  to  placing  new  con- 
crete against  them.  Joints  in  the  mortar 
finish  were  also  kept  away  from  joints  in 
the  base  concrete. 

Applying  Finish  Coat 

It  was  found  nearly  impossible  to  deposit 
the  mortar  for  the  finish  coat  while  the 
concrete  was  green,  and  the  attempt  was 
abandoned.  To  obtain  a  bond,  scrubbing 
with  steel  brushes  and  water  was  resorted 
to.  This  was  followed  by  a  sprinkling  of 
cement,  and  that  in  turn  by  a  sprinkling 
with  water.  The  resulting  cement  cream 
was  thoroughly  scrubbed  into  the  hard  con- 
crete, and  lastly,  the  mortar  coat  of  a  y2-in. 
minimum  thickness  was  deposited,  and, 
after  the  proper  interval  of  time,  troweled 
to  a  sidewalk  finish.  Upon  the  suggestion 
of  the  writer,  the  concrete  was  sprinkled 
after  initial  set  had  taken  place  to  remove 
laitance  and  so  reduce  the  amount  of  scrub- 
bing required.  This  proved  to  be  a  very 
successful  expedient,  as  the  particles  of  ag- 
gregate were  left  exposed  and  clean,  em- 
bedded firmly  in  the  concrete  matrix,  just 
as  is  the  case  where  concrete  has  been 
rained  upon   before  it  is  hard. 

Springs,  discharging  about  20  gal.  per 
minute,  were  encountered  in  the  excavation. 
These  were  conducted  by  tile  drains  to  the 
blow-off  sump.  When  the  walls  of  the  lat- 
ter were  concreted,  wrought-iron  pipes  were 
left  to  carry  off  this  drainage.  Upon  cap- 
ping these,  it  was  found  that  the  head 
thereon  was  too  small  to  be  injurious  to  the 
floor,  and  flow  was  accordingly  shut  off. 

Watertightness 

As  soon  as  the  last  section  of  facing  had 
hardened  the  bottom  was  flooded  to  the  foot 
of  the  outer  slope  to  facilitate  curing.  After 
a  one  week's  wait,  filling  proceeded  at  the 
rate  of  between  1  and  2  ft.  per  day.  No 
appreciable  leakage  was  apparent,  but 
dampness  appeared  along  about  two-thirds 
the  length  of  the  joint  in  the  wall  heretofore 
referred  to,  and  at  a  few  points  where  pock- 


COSTS  OP  DULUTH    CONCRETE  RESERVOIR 

Unit  Cost       Total 

11,559.0  cu.   yd.  earth  excav $0,529  $6,079.50 

875.9  cu.  yd.  earth  in  trench. . .  .    0.75  fiSS.gS 

1,331.9  cu.  yd.  rock  excav 6.00  7,991.40 

299.7  cu.  yd.  gravel  fill  over  rock  1.00  299.70 

196  ft.  16-!n.  pipe  laying 0.20  39.20 

1.286.5  ft.  12-ln.  pipe  laying 0.15  192.98 

706  ft.  8-in.  pipe  taken  up 0.10  70.60 

93.8    cu.    yd.    class    C    concrete 

(filling)    3.00  281.40 

335  lin.  ft.  Qcment  gutter 0.50  167.50 

1  valve  chamber 100.00 

1  blow-off  pier ."jO.OO 

Reservoir  proper,   including  ladder 

and  steel   28,755.30 

48.6  tons  pipe 25.90  1,259.09 

10,337  lb.  specials 402.31 

Valves 351.40 

Pll)e  hauling 54.22 

EHectric   overflow   alarm   and   con- 
duit     .'■,9.28 

Painting  exterior  with  cement....  45.87 
Inspection,   including  inspection  of 

steel  and  cement 358.57 

Miscellaneous    labor   and    material, 

including  seeding 100.54 

Total,    exclusive    of    engineering 

and  overhead   $47,315.79 


ets  of  coarse  aggregate  had  formed.  The 
latter  were  all  in  the  upper  portion  of  the 
wall,  where  the  section  was  thin,  and  where 
the  spouts,  on  account  of  their  construction 
and  the  position  of  the  track,  had  delivered 
their  contents  obliquely  against  the  outer 
forms  instead  of  directly  downward  as  in 
the  lower  wall.  Vigilance  had  been  exer- 
cised, during  concreting,  to  spade  the  ag- 
gregate into  uniformity  at  such  points,  but 
a  few  spots  had  escaped  treatment,  prob- 
ably during  the  hours  of  darkness.  After 
a  few  weeks  most  of  this  seepage  had  dis- 
appeared, but  still  persisted  in  parts  of 
the  horizontal  joint.  Accordingly,  a  coat  of 
bituminous  waterproofing  was  applied  to 
the  upper  12  ft.  of  the  interior  of  the  walls. 
Since  this  application  no  signs  of  damp- 
ness have  appeared  on  the  exterior.  The 
outside  of  the  exposed  portion  of  the  wall 
was  painted  with  neat  cement  grout  to  im- 
prove its  appearance.  A  cement  gutter  was 
constructed  on  the  uphill  berm  to  carry  off 
storm  water  from  the  slope  above.  The 
berm  and  slopes  were  manured,  and  seeded 
with  clover  and  timothy. 

The  costs  to  the  department  of  this  struc- 
ture and  appurtenances,  complete,  is  given 
in  the  table. 

In  the  reservoir  proper  there  are  about 
197  tons  of  steel  and  1850  cu.  yd.  of  1:2:3 
concrete. 

Temperature  Crack  at  Concrete  Joint 

An  observation  as  to  the  horizontal  joint 
produced  by  interruption  of  concreting  will 
no  doubt  be  of  interest.  At  the  conclusion 
of  work  in  November,  and  also  about  the 
first  of  the  following  June,  the  union  of  the 
layers  at  this  point  appeared  to  be  com- 
plete. Before  the  reservoir  was  filled,  how- 
ever, a  hair  crack  was  visible  following  this 
joint  for  about  two-thirds  of  its  length. 
The  writer  believes  this  crack  to  have  oc- 
curred on  account  of  differences  in  tem- 
perature in  the  portions  of  the  wall  below 
and  above  the  joint.  The  joint  happened 
to  be  almost  exactly  at  the  level  of  the  top 
of  the  earth  embankment.  This  left  the 
upper  portion  of  the  wall  exposed  to  the 
hot  sun,  while  that  below  was  protected  by 
the  earth.    The  resulting  stresses  naturall- 


produced  cleavage  at  the  plane  of  weakness 
caused  by  the  joint  at  the  critical  point. 

The  points  of  interest  which  the  writer 
has  noted  for  subsequent  practice  are:  A 
renewed  sense  of  the  difficulty  of  joining 
old  to  new  concrete;  the  necessity  for  ex- 
treme care  in  arrangement  of  spouts  when 
the  same  are  to  be  used  for  depositing  con- 
crete; the  thorough  satisfaction  given  by 
the  notched  brackets  used  as  a  support  for 
the  horizontal  wall  reinforcement;  and  the 
feasibility  of  producing  excellent  concrete 
in  below-zero  weather,  in  an  exposed  situa- 
tion, and  with  no  protection  other  than  the 
forms. 

New  Dam  Increases  Salt  Lake 
City  Water  Supply 

High  Altitude  of  Dam  Site  Makes  Short  Con- 
struction Season — Only  Proper  Consistency 
of  Concrete  Will  Flow  Down  Chutes 

ANEW  arched  rubble  dam  forming  the 
Twin  Lakes  reservoir  at  the  head  of 
Big  Cottonwood  Caiion  adds  306,000,000 
gal.  storage  capacity  to  the  water  supply  of 
Salt  Lake  City.  A  short  construction  sea- 
son, experience  in  getting  proper  moisture 
consistency  of  the  concrete  and  the  plant 
layout  are  the  chief  features  of  the  con- 
struction. 

The  dam  is  29  miles  from  Salt  Lake,  and 
the  water  runs  down  the  natural  bed  for 
15  miles  before  reaching  the  headgates  at 
the  mouth  of  Big  Cottonwood  Caiion,  where 
it  enters  a  reinf  orced-concrete  conduit  lead- 
ing to  the  city.  The  crest  is  at  an  eleva- 
tion of  9459  ft.  above  sea  level,  and  the 
water  surface  with  reservoir  full  is  at  El. 
9456.  The  height  is  56  ft.  above  stream 
bed  and  69  ft.  above  bedrock.  The  maxi- 
mum base  width  is  44  ft.  and  the  top  width 
is  6  ft.  The  arch  has  a  radius  of  670  ft. 
and  a  length  of  650  ft.  It  is  thrown  across 
the  outlet  of  the  lower  Twin  Lake,  a  small 
basin  of  glacial  formation  near  the  top  of 
the  Wasatch  Range.  The  topography  of 
the  country  is  such — as  in  practically  all  of 
the  watersheds  draining  into  the  Salt  Lake 
Valley — that  there  are  no  large  sites  avail- 
able for  the  storage  of  water;  but  the  pre- 
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cipitation  at  this  altitude  for  the  locality  is 
very  heavy,  particularly  during  the  winter 
months.  For  the  ten-month  period  begin- 
ning June  9,  1915,  it  was  37.36  in.  As  the 
dam  has  been  under  contemplation  for  some 
years,  most  of  the  excavation,  relatively 
small  in  amount,  had  been  done  by  city 
forces  before  the  contractor  began  opera- 
tions June  9,  1915.  Work  can  only  be  pros- 
ecuted in  this  altitude  from  this  time  on  to 
November.  The  work  of  laying  bare  the 
bedrock  was  completed  July  15,  so  that 
concreting  could  begin.  The  entire  work 
was  finished  Nov.  7,  1915. 

Cyclopean  Concrete  Used 

The  specifications  for  the  rubble  concrete 
^provided  for  a  1:3:5  mixture  of  concrete  in 
which  granite  stones  in  sizes  from  6  in.  to 
4  ft.  in  dimensions  were  to  be  embedded, 
with  spaces  between  stones  of  not  less  than 
2V2  in.  The  maximum  size  of  stones  actu- 
ally placed  did  not  exceed  21/2  ft.,  and  most 
of  the  rock  did  not  exceed  2  cu.  ft.  Ap- 
proximately 25  per  cent  of  rubble  was  placed 
in  the  mass. 

The  rubble  was  obtained  by  stripping  the 
bedrock  and  by  quarrying  from  the  hillside, 
600  ft.  distant.  The  sand  and  stone  for 
the  concrete  were  crushed  from  granite 
from  the  quarry,  400  ft.  distant.  A  belt 
conveyor  transmitted  the  sand  and  stone 
from  the  crushers,  one  gyratory  and  two 
jaw  crushers,  about  200  ft.  to  hoppers  over 
the  %-yd.  Smith  mixer  at  the  foot  of  a 
distributing  tower  and  to  a  stockpile.  The 
rubble  was  transported  to  the  forms  in 
1-yd.  cars  over  a  trestle  built  along  the  up- 
stream face.  The  average  amount  of  con- 
crete placed  was  74  cu.  yd.  per  day  of  10 
hours,  and  the  limiting  features  were  the 
capacity  of  the  mixer  and  the  rate  of  fur- 
nishing the  large  stone. 

In  mixing  and  placing  the  concrete  it  was 
found  that  a  slight  excess  of  water  caused 
the  grout  to  separate  from  the  aggregate 
to  such  an  extent  that  it  was  practically 
impossible  to  handle  the  concrete  satisfac- 
torily. The  best  results  were  obtained  by 
adding  just  sufficient  water  to  make  the 
concrete  plastic.  This  mixture  required 
steeper  chutes.  However,  tests  on  6-in. 
concrete  cubes  made  of  the  plastic  concrete 
showed  higher  strength  than  those  made  of 
the  wet  concrete.  During  the  progress  of 
the  work  6-in.  concrete  cubes,  made  and 
tested  in  compression  after  7  days  and 
after  30  days,  crushed  under  loads  of  887 
and  1992  lb.  per  square  inch  respectively. 

Quantities  and  Costs 

The  total  quantity  of  rubble  concrete  was 
9985  cu.  yd.,  for  which  the  contract  price 
was  $7.20  per  cubic  yard.  For  loose  mate- 
rial and  solid  rock  the  prices  were  $2.25 
and  $3.50  per  cubic  yard  respectively.  Ce- 
ment at  Park  City,  the  nearest  railroad 
point,  7  miles  from  the  site,  was  $2.17  per 
barrel. 

The  freighting  of  cement  and  other 
supplies  to  the  dam  site  over  the  7  miles 
of  rough  caiion  road  cost  $5.90  per  ton. 
This  was  accomplished  by  four-horse  teams 
requiring  4  hours  to  make  the  trip  up  and 
3  hours  down.  The  estimated  cost  of 
crushed  sand  and  stone  was  $2  per  cubic 
yard  and  of  rubble  50  to  60  cents.  The 
dam  proper  costs  $74,980,  and  the  excava- 
tion $5,880. 

James  Stewart  &  Company  were  the  con- 
tractors. The  work  was  carried  out  under 
the  direction  of  Sylvester  Q.  Cannon,  city 
engineer. 


Equipment  Devised  for  Testing  Water  Meters 
Quickly  in  the  Field 

Methods  Systematized  for  Checking   Accuracy   Without   Removing 
Meters  from  the  Property  of  the  Water  Consumers  Who  Own  Them 

By  W.  T.  McCLENAHAN 
Monmouth,  Illinois 


WHILE  superintendent  of  a  small  wa- 
ter plant  in  Pennsylvania  where  there 
were  about  3000  meters  in  use,  the  writer 
inaugurated  a  campaign  of  systematic  test- 
ing of  all  meters  already  in  service,  as  well 
as  of  all  new  and  repaired  meters  going  into 
service.  As  no  record  had  been  kept  of 
tests  in  the  past,  and  as  some  of  the  meters 
had  been  in  service  from  six  to  ten  years, 
it  was  necessary  to  test  all  meters.  The 
testing  was  done  largely  by  the  regular 
shop  force  whenever  other  work  did  not 
require  their  attention.  During  a  year's 
time  the  methods  of  making  and  recording 
the  tests  were  greatly  improved,  and  a  de- 
scription of  them  is  given  below. 

We  began  making  our  tests  by  removing 
the  meters  and  taking  them  to  the  shop 
for  test  on  a  calibrated  tank.  A  short  piece 
of  pipe  was  substituted  for  the  meter,  so 


in  the  running  position  of  the  meter  when 
it  is  tested  in  the  shop.  There  is  some 
truth  in  this  contention,  but  from  our  ex- 
perience with  this  method  and  with  the  test 
meter  method  described  in  the  following 
paragraphs  the  writer  would  hesitate  to 
say  that  the  test  meter  is  the  more  accurate. 
While  it  overcomes  some  of  these  faults,  it 
introduces  others  that  may  be  just  as  seri- 
ous. Our  experience  showed  that  particles 
of  sediment  are  likely  to  get  into  the  teat 
meter  and  interfere  with  its  proper  work- 
ing. However,  with  proper  care  taken  to 
watch  the  regularity  and  smoothness  of  the 
action  of  the  test  meter  during  the  tests  and 
a  frequent  checking  up  of  the  test  meter 
on  the  tank,  reliable  results  can  be  obtained. 
There  is  usually  less  objection  to  making 
tests  on  the  property  without  the  removal 
of  the  meter,  and  there  is  also  a  psychologi- 
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FIG.    1 — DETAILS   OF   FIELD   TESTING  OUTFIT   FOR   METERS     RANGING     FROM     FIVE-EIGHTS     TO     THREE- 
QUARTERS    AND    ONE    INCH.      FIGS.    2a    AND    2b — DETAILS   OF    SPECIAL  BRASS  ATTACHMENTS 
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that  the  consumer  was  not  without  water 
while  the  test  was  being  run.  It  took  three 
men  to  run  tests  efficientlj.  in  this  way — 
one  man  to  remove  the  meters,  one  man  to 
test  them  and  one  man  to  reset  them.  Gen- 
erally the  man  who  removed  the  meters 
brought  in  his  load  of  meters  to  be  tested 
and  took  out  a  load  to  be  reset,  but  often 
one  of  the  men  was  inexperienced  and  so 
was  put  to  setting  meters  only. 

As  the  meters  were  owned  by  the  prop- 
erty owner  this  method  of  testing  meters 
very  often  caused  trouble,  for  the  property 
owner  was  likely  to  feel  that  we  were  tak- 
ing liberties  with  that  which  belonged  to 
him.  A  question  also  arose  as  to  the  ac- 
curacy of  such  tests  made  under  conditions 
different  from  those  which  prevailed  in  the 
house.  The  basis  of  the  contention  is  that 
there  is  a  difference  of  pressure,  a  disturb- 
ance of  sediment  in  the  meter  and  a  change 


cal  effect  on  the  consumer  which  favors  the 
test  meter.  The  consumer  seems  to  be  fa- 
vorably impressed  in  most  cases  when  he 
sees  an  array  of  equipment  brought  to  his 
cellar  and  sees  the  test  made,  even  though 
he  may  not  fully  understand  it.  Our  men 
were  instructed  to  explain  the  test  when- 
ever the  property  owner  wanted  to  know 
about  it. 

From  our  experience  it  would  seem  that 
there  is  very  little  difference  in  the  cost  of 
making  the  tests  by  the  two  methods.  Pres- 
ent practice  is  to  test  with  the  test  meter 
where  it  can  conveniently  be  used,  but  to 
remove  the  meter  and  test  at  the  shop  if 
the  test  meter  cannot  be  easily  connected 
in.  With  this  modification  in  method  the 
test  meter  method  is  a  little  cheaper. 

Two  men  are  required  to  make  tests  with 
the  test  meter.  One  man  should  be  an  in- 
telligent,   resourceful    laborer   who   knows 
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how  to  figure  percentages  and  can  keep  a 
clean,  reliable  record.  The  other  man  is  a 
helper  and  can  be  an  ordinary  cheap  la- 
borer. 

The  heart  of  the  testing  apparatus  used 
by  us  is  the  test  meter.  Other  meter  com- 
panies make  test  meters,  but  the  one  we 
happened  to  use  was  a  %-in.  split-case  Nep- 
tune meter.  It  is  inclosed  in  a  neat  wooden 
carrj'ing  case  and  is  provided  with  a  special 
dial  with  two  hands,  the  smaller  reading  to 
feet  up  to  10  cu.  ft.  and  the  larger  read- 
ing to  hundredths  of  feet  up  to  1  cu.  ft.  If 
the  meter  to  be  tested  records  1  cu.  ft.  for 
every  revolution  of  the  hand  showing  the 
smallest  unit  of  consumption,  then  the  test 
meter  will  record  directly  in  percentage  fast 
or  slow,  according  as  the  test  meter  shows 
hundredths  of  feet  less  or  more  than  1  cu. 
ft.  for  every  revolution  of  the  small  digit 
hand  on  the  tested  meter.  Meters  to  be 
tested  which  do  not  record  1  cu.  ft.  for  every 
revolution  of  the  small  digit  hand  are  tested 
in  the  same  way,  but  the  percentage  fast  or 
slow  must  be  calculated.  Where  most  of 
the  meters  read  in  gallons,  no  doubt  the 
meter  companies  could  furnish  a  dial  suit- 
able to  give  results  in  percentages. 

Hole  in  Disk  Governs  Rate  of  Flow 

The  rate  of  flow  is  governed  by  the  size 
of  the  hole  in  a  round,  flat  brass  disk  which 
was  formerly  inserted  in  a  coupling  on  the 
discharge  side  of  the  test  meter.  The  meter 
is  connected  up  in  series  with  the  meter 
to  be  tested  so  that  all  the  water  going 
through  one  meter  will  go  through  the 
other.  The  lid  of  the  carrying  case  is  made 
to  hold  the  orifice  disks  not  in  use.  This 
was  the  outfit  purchased  from  the  meter 
company. 

In  testing  meters  we  ran  three  tests. 
The  first  test  was  always  the  highest  rate 
of  flow  and  was  intended  to  correspond  as 
nearly  as  possible  to  the  rated  capacity  of 
the  meter  being  tested.  The  next  test  cor- 
responded as  nearly  as  possible  to  that 
specified  for  test  by  the  Public  Service 
Commission  of  Pennsylvania.  The  last  test 
run  was  on  a  very  small  flow  which  was 
supposed  to  correspond  to  a  leak  and  was 
usually  about  one-thirtieth  of  the  rated  ca- 
pacity of  the  meter.  It  was  the  writer's 
observation  that  most  of  the  time  spent  in 
making  tests  was  consumed  in  setting  up 
the  apparatus  and  in  changing  the  orifice 
disks.  He  therefore  designed  an  orifice 
holder  to  shorten  the  time  required  in  mak- 
ing the  changes  of  disks  and  connecting 
equipment  between  the  two  meters  to  speed 
up  the  work  of  setting  up  and  disconnect- 
ing the  apparatus. 

Instead  of  the  clumsy  coupling  into  which 
the    orifice    disk    was    inserted    and    then 


screwed  onto  the  discharge  end  of  the  test 
meter,  the  writer  had  the  special  orifice 
holder  shown  in  Figs.  2a  and  2b,  made  of 
brass  and  permanently  screwed  to  the  dis- 
charge end  of  the  test  meter.  It  consists 
of  three  distinct  parts — an  outside  sleeve 
which  fits  on  the  end  of  the  test  meter, 
a  follower  which  screws  into  the  outer  end 
of  the  outside  sleeve  and  fits  snugly  around 
the  thimble  and  a  hose  piece.  The  follower 
pushes  the  end  of  the  thimble  piece  against 
the  orifice  disk  which  is  in.serted  in  the  slot 
in  the  top  of  the  outside  sleeve.  A  hose  is 
attached  to  the  other  end  of  this  thimble 
piece  to  take  care  of  the  waste  water,  which 
is  run  either  into  a  handy  sink  or  sewer  or 
into  the  garbage  can  which  is  carried  for 
the  purpose.  Three  lengths  of  hose  are  car- 
ried—3  ft.,  10  ft.  and  20  ft.  To  attach  the 
hose  the  follower  is  loosened  up  and  then 
the  milled  wheel  is  turned. 

This  orifice  holder  was  very  successful 
and  was  well  worth  the  cost. 

Connection  Between  Meters 

The  connection  between  meters  consisted 
of  a  set  of  three  ordinary  curved  meter 
connections  to  fit  the  three  sizes  of  meters 
ordinarily  tested,  a  quick-closing  valve  and 
two  short  pieces  of  heavy  steam  hose  with 
special  hose  connections  and  two  curved 
hose  connections.  In  order  to  make  con- 
venient the  changes  which  are  necessary  in 
testing  the  different  sizes  of  meters,  special 
brass  male  ends,  shown  in  Fig.  3,  were 
made  to  fit  the  ends  of  the  curved  meter 
connections,  and  these  were  all  made  to  fit 
into  a  standard  1-in.  meter  connection 
screwed  into  the  end  of  the  1-in.  Homestead 
valve.  The  Homestead  valve  was  chosen 
because  it  is  quick-closing,  is  well  made  and 
will  stand  the  wear.  It  is  used  in  stop- 
ping the  test  when  the  small  digit  hand  on 
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the  meter  being  tested  has  made  exactly 
one  revolution.  It  must  be  placed  near  this 
meter.  The  slow-opening  gate  valve  at  the 
test  meter  is  used  to  start  the  tests,  as  it 
was  found  that  there  was  a  certain  amount 
of  error  introduced  because  of  inertia  of 
parts  when  water  was  allowed  suddenly  to 
start  through  a  meter. 

The  special  hose  connections  were  made 
by  the  W.  J.  Clark  Company  of  Salem, 
Ohio,  and  are  what  are  known  as  "Quick  as 
Wink"  couplings.  They  are  made  up  by 
simply  pushing  the  one  into  the  other.  They 
are  taken  apart  by  inserting  a  key  into  the 
jaws  of  the  clamp  which  holds  the  coupling 
together  and  turning  it  through  90  deg. 
They  were  very  quickly  handled  and  never 
gave  trouble  or  leaked.  They  were  indeed 
so  satisfactory  that  the  writer  believes  they 
could  be  used  to  advantage  on  the  discharge 
hose  also.  The  two  pieces  of  short  hose 
and  the  two  curved  hose  couplings  are 
found  very  useful  in  making  certain  con- 
nections. 

Gage  Records  Pressure 

A  small  gage  was  placed  permanently 
next  the  test  meter  so  that  a  record  of  the 
pressure  obtained  at  each  house  during  each 
test  could  be  noted.  Such  information  is  of 
value  not  only  in  calculating  the  exact  rate 
of  flow  during  each  test  but  furnishes  val- 
uable information  that  is  useful  for  other 
purposes. 

A  special  wrench  was  made  to  fit  the 
two  most  common  sized  meter  nuts — the 
%-in.  and  the  %-in.  meter. 

Other  equipment  carried  is  listed  in  the 
table.  A  specially  designed  cart  was  made 
to  carry  everything  in  its  place,  so  no  time 
was  lost  in  collecting  the  equipment  and 


Miscellaneous  Equipment 

1   10-in.  pipe  wrench. 

1   12-in.   monkey   wrench. 

1  screwdriver. 

1  flash   light. 

1  meter  sealing  iron. 

1  pair  wire  cutters.  . 

1   spool  copper  sealing  wire. 

Supply : 

i/.-in.  lead  seals. 

Seal  bolts. 

Seal   screws. 

Meter    nut   seals. 

0£Lndl6S 

Leather    washers    for    %,    %    and    1-in.    meters. 
Assorted  lot  bushings,  nipples,  etc. 


nothing  was  forgotten.  That  cart  did  serv- 
ice for  testing  only,  and  the  equipment  was 
not  to  be  taken  from  it. 

It  had  a  cover  which  could  be  locked  to 
keep  out  thieves  when  it  was  left  out  on 
the  street.  In  winter  a  lantern  was  carried 
in  the  cart  to  prevent  freezing  of  the  equip- 
ment. 

Record  System 

In  handling  meter  tests  and  repairs  our 
local  office  made  certain  reports  to  the  gen- 
eral office  in  Pittsburgh.  The  property 
owners  usually  delivered  the  meters  need- 
ing repair  to  us,  and  we  would  then  send 
them  to  the  factory,  where  they  would  be 
repaired  and  the  charges  billed  to  us  for 
collection.  These  two  facts  explain  the 
form  and  the  reason  for  some  of  the  in- 
formation appearing  on  the  meter  card 
shown  in  Fig.  4.  The  card  as  here  shovra 
is  not  exactly  as  used  at  the  time  the  writer 
was  connected  with  the  company  but  is  the 
improved  form  we  intended  to  use  as  soon 
as  our  supply  of  old  cards  was  used  up. 

The  meter  card  is  made  in  two  parts  and 
is  printed  on  both  sides.  The  upper  part  of 
Fig.  4  shows  the  face  of  the  card  and  the 
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lower  part  shows  the  reverse  side.  When  a 
test  is  desired  on  a  meter,  or  a  meter  dam- 
aged by  frost  or  other  agency  is  to  be  re- 
paired, the  face  of  the  card  is  filled  out  in 
the  office  and  the  card  given  to  the  shop 
man,  who  tests  the  meter  or  removes  it, 
as  the  case  may  require.  On  the  back  of 
the  card  the  shop  man  is  told  the  reason  for 
the  test,  whether  new,  a  routine  test  as  re- 
quired by  the  Public  Service  Commission 
or  a  test  desired  by  the  consumer  because 
of  an  excess  bill.  If  all  these  reasons  are 
crossed  out  the  shop  man  understands  that 
the  meter  is  to  be  removed  and  repaired. 

The  left-hand  part  of  the  face  of  the 
card  is  a  standard  3  x  5-in.  filing  card,  and 
remains  in  our  local  office.  The  stub  goes 
to  the  general  office  and  gives  the  infor- 
mation it  wants.  An  ordinary  pair  of 
shears  or  a  coupon  machine  can  be  used  to 
clip  the  stub  from  the  card.  It  was  found 
that  this  style  of  card  has  advantages  over  a 
system  using  two  cards  or  a  card  and  a  slip 
report,  for  the  latter  system  is  cumbersome, 
and  the  two  parts  are  likely  to  become  sep- 
arated and  one  part  lost  or  overlooked. 
Where  the  two  parts  are  attached  till  the 
report  is  completed  this  cannot  happen,  and 
the  shop  man  does  most  of  the  work  of 
filling  out  the  blanks,  thus  saving  the  office 
force  a  lot  of  work. 

The  card  is  either  attached  to  the  meter 
or  slipped  under  the  lid  while  it  is  being 
handled  in  our  shop,  but  is  removed  when 
the  meter  is  shipped  to  the  factory. 

The  cards  are  filed  in  the  office  accord- 
ing to  meter  number,  and  for  that  reason 
the  meter  number  appears  at  the  top.  The 
folio  is  the  account  number  in  our  regis- 
ter. Repair  nurnber  is  a  number  given  con- 
secutively to  the  repair  orders,  and  is  use- 
ful in  handling  repairs,  and  indicates  the 
number  of  repairs  done  in  a  given  time. 
Date  shipped  shows  when  the  meter  left 
for  the  factory,  and  date  accepted  indicates 
when  the  meter  passed  our  tests  after  it 
was  repaired.  The  time  that  a  meter  is 
away  at  the  factory  is  sometimes  interest- 
ing information.  The  charges  are  those 
billed  by  the  meter  company,  and  the  total 
charges  are  those  charges  plus  the  freight 
and  local  labor  charge. 

On  the  back  of  the  card  appears  the 
history  of  the  test  and  the  time  off  for  re- 
pair. The  first  test  listed  is  always  the  un- 
repaired meter  test,  unless  all  the  reasons 


for  test  are  marked  out,  which  would  in- 
dicate that  the  meter  was  damaged  and  no 
unrepaired  meter  test  run. 

If  this  matter  has  been  overlooked,  the 
test  card  described  later  will  give  the  rea- 
son for  test.  Extra  lines  are  provided  in 
the  test-record  table  for  extra  tests  made 
on  repaired  meter  when  it  failed  to  pass  our 
requirements.  The  last  test  shown  indi- 
cates the  test  when  the  meter  was  finally 
accepted.  All  these  blanks  on  the  back  of 
the  card  are  filled  out  by  shop  men. 

The  man  testing  the  meter  also  makes 
out  a  test  card,  shown  in  Fig.  5.  Both  the 
meter  card  and  the  test  card  are  original 
records  and  are  filed  in  standard  filing  cabi- 
nets. The  test  card  is  filed  by  the  page 
number  appearing  in  the  upper  right-hand 
corner.  The  test  number  indicates  the  page 
and  line  in  the  test  record  where  the  test 
can  be  found.  For  instance,  test  number 
3062  refers  to  test  page  306,  as  shown  by 
the  figure  in  the  upper  right-hand  corner 
of  the  test  card  and  line  2  as  given  in  the 
left-hand  margin.  It  would  refer  to  a  test 
on  meter  31056  owned  by  John  Smith.  The 
number  also  indicates  that  there  have  been 
3062  tests  run  since  the  system  was  started. 

Most  of  the  columns  in  the  test  record 
are  self-explanatory,  but  perhaps  some  of 
them  need  a  little  explanation.  Under  the 
column  entitled  "Reading"  appears  a  divi- 
sion of  the  test  line  into  two  parts.  The 
upper  part  is  labeled  "Beginning"  and  re- 
fers to  the  reading  of  the  meter  to  be 
tested  before  any  water  is  used  in  testing. 
The  lower  part  is  labeled  "Finish"  and  re- 
fers to  the  reading  of  the  meter  after  the 
test  is  completed.  Consumers  often  com- 
plain that  water  is  wasted  for  them  during 
the  test,  and  if  these  figures  are  recorded 
they  are  generally  satisfied  that  the  amount 
is  insignificant,  or  if  it  really  does  amount 
to  something  the  amount  is  exactly  known. 

Pressure  is  that  shown  by  the  gage  while 
each  test  is  being  run  and  is  of  value  in 
determining  the  rate  of  flow  through  the 
orifice  and  for  other  obvious  reasons.  Usu- 
ally the  rate  is  not  calculated  and  is  as- 
sumed to  be  the  same  as  determined  at  the 
shop,  but  the  data  are  furnished  so  that 
the  rate  can  be  calculated  if  occasion  arises. 

Correction  of  test  meter  is  the  amount 
the  test  meter  has  been  shown  to  be  fast 
or  slow  when  tested  on  the  tank  in  the  shop. 
These  corrections  should  be  applied  before 


setting  down  the  percentage  fast  or  slow  in 
the  last  two  columns. 

It  may  be  said  by  some  that  the  system 
is  complicated  and  asks  for  too  much  infor- 
mation, but  it  calls  for  information  only  on 
points  that  have  arisen  in  actual  practice. 
Most  of  the  clerical  work  is  done  by  the 
field  men,  and  if  these  men  make  use  of 
their  spare  moments  it  costs  no  more  to  get 
the  information  complete  than  it  does  to 
get  it  incomplete.  The  system  is  intended 
to  obviate  the  necessity  of  duplicating  work 
and  records.  Of  course  it  would  be  modi- 
fied where  the  meters  are  repaired  by  the 
shop  men  or  where  different  information  is 
wanted  by  the  main  office. 


Wire  Rope  Removes  Moss 
from  Lake  Water  Supply 

Reducticn    in    Mgse    Growth    Is    Effected    and 

Screen  Washing  Is  Cut  Down — Two  Gangs 

Keep    Shallows   Near    Five-Mile 

Shore     Line    Clean 

LONG,  tangled  strands  of  green  moss, 
which  grows  prolifically  in  the  shallow 
portions  of  Marston  Lake,  a  6,000,000,000- 
gal.  storage  reservoir  supplying  Denver,  are 
cut  loose  from  the  bottom  and  partly  re- 
moved by  a  1000-ft.  length  of  Ys-in.  wire 
cable.  The  portion  not  dragged  to  shore 
by  the  cable,  50  per  cent,  floats,  and  is 
blown  to  the  shore  in  a  short  time. 

The  water-company  engineers  have  a  the- 
ory that  the  more  of  this  moss  that  can  be 
removed  the  less  trouble  they  will  have 
with  algae  growths.  In  fact,  during  the 
1916  season,  when  more  care  than  ever 
was  taken  to  remove  the  moss,  it  was  not 
necessary  to  give  the  lake  its  usual  treat- 
ment with  copper  sulphate.  This  treatment 
is  not  given  until  anabaena  reaches  500 
standard  units  per  cubic  centimeter,  or 
other  odor-producing  organisms  reach  cor- 
responding objectionable  counts.  It  has 
been  found  that  algae  are  extremely  sensi- 
tive to  changing  conditions,  so  that  it  will 
require  several  seasons'  operation  to  make 
sure  that  the  algae  have  died  out  owing  to 
the  lack  of  moss,  and  not  just  encountered 
a  natural  death.  The  present  high  cost  of 
copper  sulphate  makes  the  proposition  an 
economical  one,  to  say  nothing  of  the  very 
much  improved  condition  of  the  shallows 
near  the   shore   line,   which    is   skirted   by 


Removing    Moss   from    Denver   Water   Supply 

CENTER — BOAT  PAYS  OUT  CABLE  IN  A  LOOP 

LEFT — TWISTING   WIRE    ROPE    PULLS   LARGE    MASSES    ASHORE 

RIGHT — CUTTING    TWISTED    MOSS    FREE    FROM    CABLE    AT    BLOCK 
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an  automobile  road  much  traveled  by  con- 
sumers. The  decaying  moss  causes  trouble 
in  the  screens,  the  washings  increasing 
from  10  to  100  per  day.  The  filters  are  also 
clogged  unduly,  because  it  is  not  possible 
to  screen  out  all  of  the  fibers  in  the  de- 
caying stage. 

Six  men,  one  team,  and  a  boat  with  a  reel 
in  the  stern  form  the  outfit  to  cut  the  moss 
with  the  1000-ft.  cable.  The  procedure  is 
to  anchor  one  end  on  shore,  and,  with  the 
rope  wound  on  the  reel,  to  row  straight  out 
from  shore  about  400  ft.  and  return  in  a 
loop  to  the  shore,  about  100  ft.  away  from 
the  starting  point.  The  team  is  then  hitched 
to  one  end  of  the  cable  and  pulls  it  ashore. 
For  flexibility,  a  lV2-in.  manila  rope,  50  ft. 
long,  is  attached  to  each  end  of  the  18- 
strand  wire  cable.  The  cable  runs  through 
a  large  block,  which  four  men  anchor  to 
the  ground  by  a  bar  and  rope,  to  collect  the 
moss  at  a  point  about  50  ft.  from  the  wa- 
ter's edge.  One  man,  with  a  sharp  spade, 
makes  a  cut  along  the  cable  to  free  it  from 
the  moss  which  is  wound  around  the  cable 
in  a  thick  rope,  and  gathers  other  portions 
at  intervals  1  to  2  ft.  in  diameter.  The 
team  makes  two  pulls  of  500  ft.  each.  There 
are  five  swivels  in  the  cable  to  permit  as 
much  twisting  as  possible,  for  it  is  the 
twisting  that  increases  the  amount  of  moss 
entangled.  Formerly,  barbed  wire  was 
used,  but  the  team  broke  it.  It  was  in- 
tended to  wrap  the  cable  with  barbed  wire 
to  entangle  the  moss,  but  it  was  not  found 
necessary. 

Moss  Is  Piled 

Final  disposal  of  the  moss  is  made  by 
collecting  it  in  large  piles  about  a  mile 
apart.  Two  wagons  and  a  gang  of  eight 
men  gather  the  floating  moss  and  load  the 
piles  pulled  in  by  the  cable.  They  wade 
into  the  shallows  with  rakes  and  pitchforks. 
The  moss  is  95  per  cent  water,  and  is 
burned  after  it  dries  out.  It  is  not  thrown 
around  promiscuously,  for  it  kills  vegeta- 
tion, and  the  shores  above  the  high-water 
line  are  sown  to  wheat  or  rye.  These  cut- 
ting and  collecting  crews  work  continuously 
during  July  and  August  on  about  5  miles 
of  shore  line,  1  mile  of  which  is  riprapped 
with  stone. 

Care  of  the  banks  of  all  the  Denver  reser- 
voirs above  water  has  received  much  atten- 
tion. The  steep  outsides  of  fills  are  covered 
with  alfalfa,  which  has  extremely  long 
roots.  The  inside  slopes  are  planted  to 
some  small  grain  crop,  so  that  the  straw 
can  practically  all  be  removed.  Below  the 
high-water  line  to  the  existing  shore  line 
the  area  is  disk-harrowed  at  sufficient  inter- 
vals to  keep  all  vegetation  from  growing. 

The  care  of  the  Denver  Union  Water 
Company  reservoirs  is  in  charge  of  the  en- 
gineering department,  of  which  D.  G. 
Thomas  is  chief  engineer. 


Panama  Traffic  in  Five  Months  Compares 
Well  with  That  of  1915 

Despite  the  closing  of  the  Panama  Canal 
from  the  middle  of  last  September  to  the 
middle  of  April,  leaving  only  five  months 
of  operation  in  the  year  ended  June  30,  the 
net  tonnage  carried  through  the  canal  was 
2,479,761,  or  64.5  per  cent  of  that  of  the 
previous  year,  according  to  figures  pre- 
sented in  the  Canal  Record.  The  tolls  were 
12,399,830.62,  as  compared  with  $4,343,- 
383.69  in  1915.  The  total  number  of  ves- 
sels passed  were  1088  in  1915  and  787  in 
1916. 


Blower  System  Ventilates 
Railway  Blacksmith  Shop 

Other  Features  of  Bessemer  &  Lake  Erie  Shops 

Include  "First-Aid"  Room  and  Two-Story 

Reinforced-Concrete    Storehouse 

AMONG  the  features  to  which  the  engi- 
neering and  motive-power  departments 
of  the  Bessemer  &  Lake  Erie  Railroad  call 
the  attention  of  the  visitor  to  the  rail- 
road's main  shops  at  Greenville,  Pa. — shops 
that  have  mostly  grown  up  in  the  last  ten 
years — are  the  blower  and  exhaust  system 
in  the  blacksmith  shop,  as  a  result  of  which 
it  is  facetiously  stated  that  men  go  into 
and  not  out  of  the  shop  for  fresh  air;  a 
"first-aid"  hospital  in  one  of  the  shop  build- 
ings where  prompt  treatment  of  injuries 
saves  much  lost  time  and  discomfort  to  the 


coated  and  the  light  window  shades  to  shut 
out  the  strong  sunlight.  As  a  commentary 
on  the  cleanliness  of  the  place,  it  is  pointed 
out  that  the  paint,  though  not  quite  so 
light  as  when  applied  eighteen  months  ago, 
is  still  cleaner  than  would  be  expected  on 
the  exteriors  of  buildings  in  that  vicinity. 
The  "lace  curtains"  have  also  retained  most 
of  their  freshness. 

The  first-aid  hospital  is  equipped  to 
minister  to  the  numerous  minor  injuries 
that  would  otherwise  send  the  victims  home, 
and  to  provide  temporary  relief  to  those 
more  seriously  injured,  who  must  be  taken 
afterward  to  the  city  hospital.  A  large 
number  of  the  cases  treated  are  caused  by 
filings  or  other  foreign  matter  entering 
the  eye,  and  in  these  cases,  both  because 
the  treatment  is  prompt  and  because  the 
hospital  is  specially  equipped  for  such  re- 


STEEL    SHELVING     AND     AMPLE    WINDOWS     MAKE    FOR  ORDER   IN   STOREHOUSE 


men;  and  a  two-story  reinforced-concrete 
storehouse  with  an  elevator  and  an  orderly 
system  of  steel  shelving,  replacing  a  one- 
story  frame  building  such  as  is  found  in 
many  a  railroad  yard. 

In  the  blacksmith  shop  the  officials  of 
the  company  believe  they  have  gone  as  far 
in  promoting  the  comfort  and  efficiency  of 
the  workmen  as  has  been  done  anywhere. 
Under  the  floor  of  the  shop  are  two  inde- 
pendent pipe  systems  for  ventilation,  a 
blower  system  and  an  exhaust  system.  In 
one  corner  of  the  shop  are  the  three  fans — 
two  blower  fans  and  an  exhaust  fan.  The 
blower  system  starts  with  two  15-in.  lines, 
which  branch  off  and  taper  down  to  smaller 
sizes  to  reach  each  machine.  The  exhaust 
line  reaches  a  diameter  of  36  in.  at  the  fan. 
A  separate  blower  outlet  and  exhaust  inlet 
reach  each  forge,  and  in  addition  a  blower 
outlet  reaches  every  other  machine.  Thus 
all  dust  and  gases  are  sucked  away  from 
these  forges,  and  are  replaced  by  fresh  air. 

A  plan  is  maintained  showing  the  exact 
location  and  size  of  every  part  of  the  sys- 
tem, and  when  new  machines  are  placed 
they  are  fitted  to  the  system. 

Further  contributions  to  the  comforts  of 
the  workmen  are  the  white  paint  with  which 
the  interior  walls  of  the   shop   have  been 


lief,  the  advantage  of  the  first-aid  hospital 
is  apparent. 

Only  half  of  the  concrete  storehouse  has 
been  built  up  to  this  time.  Part  of  the 
old  frame  structure  was  torn  down  to  make 
room  for  it,  and  when  the  transfer  of  stores 
to  the  new  building  has  been  completed 
the  old  storehouse  will  be  used  for  storing 
frogs,  switches,  heavy  castings,  etc.,  until 
some  future  time  when  requirements  neces- 
sitate an  extension  to  the  new  concrete 
building. 

The  new  storehouse  is  something  more 
than  a  mere  shelter  from  the  elements,  dark 
and  dingy,  expected  to  take  any  junk  thrown 
into  it.  The  new  building,  besides  minimiz- 
ing the  fire  risk,  is  designed  to  facilitate 
classification  as  well  as  storage..  A  fea- 
ture is  the  rows  of  steel  shelves,  which,  as 
the  photograph  shows,  are  of  various  sizes, 
and  adjustable.  Shelving  of  this  type  was 
thoroughly  tested  before  the  equipment  for 
the  building  was  ordered. 

As  the  new  storehouse  has  two  floors,  a 
large  elevator  wijl  handle  material.  On  the 
second  floor  is  also  a  commodious  lavatory. 

These  shop  improvements  have  been  car- 
ried out  under  the  general  direction  of  H. 
T.  Porter,  chief  engineer,  and  G.  M.  Gray, 
superintendent  of  motive  power. 
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Local  Water  Tested  by 
Laboratory  on  Wheels 

Railroad    Car    Equipped    with    Chemical    and 

Bacteriological  Apparatus  to  Control 

Water  Supplies 

By  J.  H.  O'NEILL 

Sanitary  Engineer,  Louisiana  Slate 

Board  of  Health 

IN  ORDER  to  increase  the  efficiency  of 
its  control  of  water  supplies  and  to  be 
able  to  send  a  laboratory  to  any  point  in 
the  state  to  aid  in  fighting  epidemics  which 
might  occur,  the  Louisiana  State  Board  of 
Health  has  equipped  and  put  into  service 
what  is  probably  the  first  car  of  its  kind  in 
the  country.  A  railroad  car,  formerly  used 
as  a  private  car,  was  purchased  and  re- 
modeled to  a  design  prepared  by  the  board's 
president  and  technical  staff.  Space  is  pro- 
vided for  a  laboratory  for  chemical  and 
bacteriological  work,  a  power  plant,  two 
toilet  rooms  with  shower  baths,  one  section 
with  four  berths,  a  dark-room  for  photo- 
graphic work,  two  large  lockers,  office,  and 
garage  for  a  small  automobile. 

The  power  plant  consists  of  a  two-cylin- 
der gasoline  engine  direct-connected  to  a 
1%-kw.  dynamo,  which  furnishes  current 
for  lights,  fans,  an  electrically  heated  in- 
cubator with  electric  thermostat  control, 
and  an  air  pump.  A  20-gal.  gasoline  tank 
is  suspended  beneath  the  car.  A  3-gal. 
tank  hung  on  the  wall  of  the  lavatory  next 
to  the  engine  room  supplies  the  carbureter 
of  the  engine  by  gravity  flow.  Gasoline  is 
forced  from  the  storage  tank  to  the  small 
tank  by  compressed  air  as  needed.  A 
vacuum  system  was  first  used  to  supply  the 
engine  directly  from  the  storage  tank,  but 
proved  unsatisfactory.  An  electrically 
driven  air  pump  keeps  up  pressure  in  air- 
.storage  tanks.  The  engine  room  has  an 
exhaust  fan  in  the  ceiling. 

Laboratory  Equipment 

The  bacteriological  laboratory  is  equipped 
with  sterilizers,  autoclave,  centrifuge,  mi- 
croscope, etc.,  for  the  making  of  media  and 
practically  all  kinds  of  bacteriological  anal- 
yses and  diagnostic  work.  Supplies  of  anti- 
typhoid vaccine  and  culture  tubes  for  throat 
swabs  are  carried. 

At  present  the  chemical  laboratory  is 
equipped  for  the  analysis  of  milk  and  water. 
An  exhaust  fan  and  three  ceiling  fans  pro- 
vide ventilation.  In  one  corner  of  the 
laboratory   is   a  fume  chamber  with  acid- 
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proof  light  and  exhaust  fan.  Glassware, 
such  as  beakers,  burettes,  pipettes,  etc.,  is 
carried  in  racks  specially  designed  for  each 
type  and  size.  Flasks  and  delicate  glass- 
ware are  carried  in  compartments  lined 
with  cotton  batting.  Heat  for  autoclave, 
stills,  etc.,  is  furnished  by  alcohol  stoves  of 
various  sizes.  The  scale  beam  and  pans  of 
the  balance  are  dismounted  and  carried  in 
racks  when  the  car  is  moved. 

Three  water  storage  tanks  suspended  be- 
neath the  car  have  a  capacity  of  500  gal. 
Compressed  air  is  used  to  lift  water  into 
the  car.  The  car  is  equipped  with  a  gravity 
hot-water  system,  which  comprises  a  heater, 
two  tanks  each  of  80  gal.  capacity  sus- 
pended from  the  ceiling  of  the  engine  room, 
and  a  circuit  supplying  laboratory  and  toilet 
rooms. 

The  section  containing  the  berths  is  for 
the  porters.  The  laboratory  staff  and  in- 
spectors are  provided  for  by  another  car. 

The  dark-room,  though  small,  is  fully 
equipped,  one  interesting  point  being  that 
the  wash  sink  is  supplied  with  ice  water 
from  a  coil  in  the  refrigerator.  This  is  a 
great  convenience  when  it  is  necessary  to 
wash  films  or  plates  in  hot  weather. 

The  office  has  two  bookcases  and  type- 
writer desks. 

The  garage  is  large  enough  to  carry  a 
small  automobile  and  a  motorcycle.  These 
are  loaded  and  unloaded  on  skids  built  up 
of  channel  irons.  Along  each  side  of  this 
room  are  benches  which  let  down  against 
the  wall  when  not  in  use.  On  the  wall  at 
one  end  are  two  small  tables  similarly  hung. 


This  room  is  used  as  a  demonstration  room 
or  for  conferences  with  local  authorities. 

The  car  has  recently  completed  a  tour  of 
all  the  railroad  lines  in  the  state.  The  use 
of  the  automobile  makes  it  possible  to  cover 
a  much  larger  area  and  also  decrease  the 
number  of  stops  of  the  car,  the  usual  prac- 
tice being  to  collect  samples  along  the 
shorter  branch  lines  and  at  places  between 
the  stops  of  the  laboratory  car. 


Follow  This  Advice  in  Cold- 
Weather  Concreting 

Portland  Cement  Association  Outlines  Precau- 
tions Which  Will  Insure  Sound  Work 
During  Winter  Months 

TO  INSURE  the  integrity  of  concrete 
placed  during  cold  weather  the  Portland 
Cement  Association,  of  Chicago,  is  calling 
attention  to  a  number  of  precautions  which 
should  be  taken  by  contractors  and  engi- 
neers in  charge  of  winter  work.  This 
timely  advice  will  soon  be  published  in 
pamphlet  form  by  the  association.  The 
substance  of  an  advance  copy,  which  will 
bear  the  title  "How  to  Do  Concrete  Work 
in  Cold  Weather,"  follows: 

Heat  Sand  and  Stone 

Concrete  work  can  be  carried  on  success- 
fully" in  cold  weather.  All  that  is  necessary 
is  to  heat  the  sand  and  pebbles  or  broken 
stone  and  mixing  water  so  that  the  concrete 
mixture  will  have  a  certain  minimum  tem- 
perature, then  place  the  concrete  quickly 
and  maintain  the  heat  until  early  harden- 
ing has  been  completed.  This  does  not  mean 
that  there  are  no  limitations  to  the  prac- 
ticability of  doing  concrete  work  in  cold 
weather,  but  that  if  a  few  simple  precau- 
tions and  protective  measures  are  used, 
winter  concrete  work  will  be  as  successful 
as  that  done  in  warm  weather. 

Many  contractors  have  found  their  work- 
ing season  profitably  lengthened  by  using 
these  precautions  and  protective  measures. 
Men  and  equipment  can  be  kept  employed 
almost  regardless  of  season.  In  this  way 
the  contractor  can  keep  his  efficient  organi- 
zation together.  The  resulting  advantages 
are  far  greater  than  the  seeming  disad- 
vantages— principal  among  which  is  that 
the  application  of  the  necessary  precautions 
slightly  increases  the  cost  of  cold-weather 
work.  This,  however,  is  usually  offset  by 
the  builder's  willingness  to  pay  for  the 
privilege  of  having  the  use  of  his  building 
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or  structure  earlier  than  would  be  possible 
if  work  were  postponed  until  warm  weather. 
During  the  first  few  days  following  the 
placing  of  concrete,  alternate  freezing  and 
thawing  at  comparatively  short  intervals 
will  damage  it.  It  is  necessary,  therefore, 
to  mix,  place  and  protect  the  concrete  so 
that  early  hardening  will  be  complete  before 
the  work  is  exposed  to  freezing  tempera- 
tures. To  do  this:  (1)  Sand  and  pebbles 
or  broken  stone  used  must  be  free  from 
frost  or  lumps  of  frozen  material.  (2)  If 
these  materials  contain  frost  or  frozen 
lumps,  thaw  them  out  before  using.  (3)  As 
cement  forms  but  a  relatively  small  bulk  of 
the  materials  in  any  batch  of  concrete,  it 
need  not  be  heated.  (4)  Mixing  water 
should  always  be  heated. 

Danger  in  Salt 

Although  adding  common  salt  to  mixing 
water  will  prevent  freezing  of  concrete  that 
has  not  hardened,  there  is  a  limit  to  the 
quantity  of  salt  which  may  be  added  if  the 
final  strength  of  the  concrete  is  not  to  be 
affected.  Salt  simply  lowers  the  freezing 
point  of  the  mixing  water;  it  does  not  sup- 
ply what  is  most  needed — heat  and  warmth. 
It  delays,  instead  of  hastening,  the  harden- 
ing of  the  concrete.  Sand  and  pebbles  or 
broken  stone  and  mixing  water  must  be 
heated  so  that  the  concrete  when  placed 
shall  have  a  temperature  of  from  75  to  80 
deg.  Some  sands  are  injured  by  too  much 
heat.  The  same  applies  to  certain  varieties 
of  ijebbles  and  broken  stone.  A  tempera- 
ture not  exceeding  150  deg.  Fahr.  will  gen- 
erally prove  most  satisfactory. 

Place  concrete  immediately  after  mixing, 
so  that  none  of  the  heat  will  be  lost  before 
placing  in  the  forms.  Warm  the  metal 
forms  and  reinforcing  before  placing  con- 
crete. Be  careful  to  remove  ice  and  snow 
and  frozen  concrete  remaining  on  the  forms 
from  preceding  work.  Forms  can  be 
warmed  by  turning  a  jet  of  steam  against 
them  or  by  wetting  with  hot  water. 

Protect  Finished  Work 

Even  though  materials  have  been  heated 
and  the  concrete  placed  immediately  after 
mixing,  it  will  lose  much  of  its  heat  if  not 
protected  from  low  temperatures.  Protect 
the  concrete  immediately  after  placing. 
Canvas  covering,  sheathing,  housing  in  the 
work,  or  hay  or  straw  properly  applied  will 
furnish  the  required  protection  for  some 
work.  In  addition  to  these  means,  small 
oil  or  coke-burning  stoves  or  salamanders 
may  be  used  in  inclosed  structures. 

Temperatures  which  may  not  be  low 
enough  to  freeze  the  concrete  may,  never- 
theless, delay  its  hardening  for  a  considera- 
ble time.  Do  not  expect  concrete  placed 
when  the  temperature  is  low  and  remains 
low  for  some  time  afterward  to  be  safe  for 
use  as  soon  as  that  placed  during  warmer 
weather.  If  concreting  is  unavoidably  de- 
layed or  interrupted  the  work  should  be 
covered  until  concreting  is  resumed.  Cover 
and  protect  any  sections  of  the  work  as  soon 
as  completed.  In  severe  cold  weather  con- 
tinue this  protection  for  at  least  five  days. 

Forms  must  not  be  removed  from  the 
concrete  work  too  early.  This  applies  to 
any  concrete  work,  regardless  of  season,  but 
is  particularly  important  with  work  done 
during  cold  weather.  Frozen  concrete 
sometimes  very  closely  resembles  concrete 
that  has  thoroughly  hardened.  When 
frozen  concrete  is  struck  with  a  hammer 
it  will  often  ring  like  properly  hardened 
concrete. 


Special  Devices  Installed  to  Improve  Operation 
of  New  Mechanical  Filters 

At  Chillicothe,  Mo.,  Chemical  Feed  for  Coagulation  Is  Automatically  Proportioned 
to   Flow — Rate   Controllers   Regulate   According   to   City's    Demand   for   Water 

By  E.  E.  HARPER 
Consulting  Engineer,  Kansas  City,  Mo. 


A  CIRCULAR  coagulating  basin,  auto- 
matic proportional  chemical  feed  de- 
vices, an  unobstructed  pipe  gallery,  draft 
tubes  for  washwater,  supplemental  coagu- 
lation at  each  filter  unit  and  rate  control- 
lers which  regulate  the  flow  automatically 
in  accordance  with  the  demand  for  water 
in  the  city — these  are  a  few  of  the  features 
at  the  mechanical  filtration  plant  which  has 
recently  been  completed  for  the  city  of 
Chillicothe,  Mo.,  which  has  a  population  of 
10,000  and  obtains  its  supply  from  the 
Grand  River.  The  river  water  is  pumped 
by  De  Laval  centrifugal  units  a  distance 
of  2  miles  to  a  1,800,000-gal.  rectangular. 


circular  concrete  tanks  and  discharged 
through  chemical  feed  devices  which  auto- 
matically proportion  the  flow  of  coagulants 
to  the  amount  of  raw  water  pumped  to  the 
coagulating  basin.  Each  device  consists 
essentially  of  a  small  tank,  called  the  tilting 
tank,  cylindrical  in  form,  about  10  in.  in 
diameter  and  15  in.  long,  open  on  one  side, 
with  closed  ends,  and  fitted  to  rotate  30  deg. 
about  its  major  axis  and  approximate  cen- 
ter of  gravity.  Attached  to  one  side  of 
this  tank  is  a  spout  or  piece  of  pipe  about 
18  in.  long,  the  end  of  which  is  fitted  with 
an  adjustable  orifice.  This  tank  is  kept 
filled  to  a  uniform  height  with  the  chemi- 
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concrete-lined  settling  basin,  120  x  200  ft. 
in  plan.  Thence  it  passes  through  the 
coagulating  basin  to  the  filter. 

The  coagulating  basin,  of  reinforced  con- 
crete, is  circular,  42  ft.  inside  diameter,  11 
ft.  deep,  and  has  side  walls  12  in.  thick. 
So  far  as  the  writer  is  aware,  this  is  the 
first  circular  coagulating  basin  built  in  this 
part  of  the  country.  The  baffle  walls  are 
also  circular,  and  the  whole  construction 
is  such  that  all  sharp  turns  and  dead  spaces 
are  eliminated,  as  the  raw  water,  after  be- 
ing treated  with  the  proper  dose  of  coagu- 
lant, enters  at  the  center  of  the  basin  and 
flows  in  an  ever-widening  circle  until  it  is 
ready  for  the  filters.  A  basin  of  this  type 
costs  only  about  two-thirds  as  much  as  a 
rectangular  basin  of  the  same  capacity,  and 
is,  the  writer  believes,  more  efficient. 

The  mixing  chamber  is  a  triangular 
space  in  a  small  compartment  in  that  part 
of  the  basin  which  extends  underneath,  and 
is  inclosed  by,  the  filter  house.  Here  the 
raw  water  is  discharged  through  an  orifice 
plate  of  such  size  that  700  gal.  per  minute 
produces  a  jet  about  9  in.  high,  and  the 
chemicals  are  discharged  in  a  stream  at  this 
point  and  thoroughly  mixed  with  the 
.stream  as  it  falls  from  the  orifice.  The 
treated  water  then  passes  a  series  of 
wooden  baffles  and  flows  through  the  pipe 
leading  to  the  center  of  the  basin. 

Coagulants,  lime  and  alum  are  mixed  in 


cal  solution,  regulated  by  a  float  valve,  as 
in  the  usual  type  of  orifice  box. 

The  tilting  tank  is  actuated  by  means  of 
a  cable  fastened  to  the  end  of  the  spout 
thereon,  running  over  suitable  pulleys,  and 
attached  to  a  large  float,  which  in  turn  is 
moved  up  or  down  by  changes  in  the  water 
level  of  a  small  tank  that  is  connected,  by 
means  of  piping,  to  the  pipe  through  which 
raw  water  is  discharged  into  the  coagulat- 
ing basin.  In  operation,  the  coagulant  is 
therefore  discharged  from  the  tilting  tank, 
through  the  orifice  on  the  end  of  the  at- 
tached spout,  under  the  same  head  as  the 
raw  water  is  discharged  through  its  orifice 
into  the  coagulating  basin.  The  chemical 
feed  is  always  in  exact  proportion  to  the 
amount  of  raw  water  entering  the  coagu- 
lating basin,  and  the  quantity  of  water  en- 
tering the  coagulating  basin  is  regulated 
by  the  demands  of  the  filters,  and  is  con- 
trolled by  a  float-operated,  butterfly  valve  in 
the  coagulating  basin. 

Pipe  Gallery 

The  pipe  gallery  is  12  ft.  wide,  8  ft.  high 
in  the  clear,  with  the  floor  on  the  same 
level  as  the  bottom  of  the  filters,  and  the 
piping  is  so  arranged  that  there  are  no 
pipes  overhead  or  on  the  bottom  of  the 
gallery,  where  they  would  interfere  with 
walking.  There  is  a  clear  space  in  the  cen- 
ter of  the  pipe  gallery  6  ft.  wide. 
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The  pipe  gallery  really  contains  the  most 
important  parts  of  the  filter  plant,  but  as 
a  rule  pipe  galleries  are  so  arranged  that 
they  are  hard  to  get  at,  poorly  lighted  and 
ventilated,  and  are  generally  avoided  as 
much  as  possible  when  the  superintendent 
is  showing  visitors  around  the  plant.  The 
writer  has  always  insisted  that  more  atten- 
tion should  be  paid  to  this  part  of  a  filter 
plant,  and  feels  well  repaid  for  the  efforts 
that  were  made  in  this  case  to  secure  a 
pipe  gallery  that  would  be  just  as  accessible 
as  any  other  part  of  the  plant,  and  which 
would  not  invite  neglect  on  the  part  of  the 
operators  at  the  plant. 

Filter  Units 

Space  is  provided  for  six  filter  units, 
each  H  X  14  ft.,  but  only  three  units  have 
been  equipped.  As  constructed,  the  weir 
wall  and  small  compartment  usually  built 
in  one  end  of  each  unit  on  filters  of  this  size 
to  receive  the  washwater  discharged  from 
the  wash  troughs  were  omitted,  and  the 
wash  troughs  were  carried  the  full  length 
of  the  filter  unit.  They  discharge  through 
special  castings  set  in  the  front  wall  of 
each  filter  unit  and  connect  to  the  sewer. 
This  is  the  first  instance  in  which  the 
writer  has  used  the  principle  of  the  draft 
tube  to  facilitate  the  discharge  of  wash- 
water  from  the  troughs  in  a  filter,  but  it 
worked  well  and  has  since  been  used  on 
other  plants  with  equal  success. 

This  form  of  construction,  by  which  the 
small  compartment  at  the  end  of  the  filter 
unit  was  omitted,  allowed  the  capacity  of 
each  filter  unit  to  be  increased  15  per  cent 
over  the  usual  form  of  construction  with- 
out increasing  the  space  required  for  the 
filter  unit,  and  the  cost  of  the  few  extra 
laterals,  strainers,  and  extra  sand  was  in- 
significant. 

Supplemental  Coagulation 

To  insure  a  high  bacterial  efficiency  of 
the  filters  soon  after  washing  the  writer 
worked  out  a  plan  which  is  very  simple, 
and  which  he  believes  will  be  widely  used 
when  the  importance  of  this  matter  be- 
comes more  generally  known.  No  rapid 
sand  filter  will  give  good  bacterial  efficiency 
until  sufficient  coagulant  has  been  deposited 
on  the  sand  bed  to  form  a  good  mat,  and 
if  the  water  as  it  comes  to  the  filter  carries 
sufficient  floe  to  make  a  good  coating  in 
less  than  an  hour,  the  period  between  wash- 
ings of  the  filter  will  be  too  frequent.  Very 
few  operators  filter  to  waste  for  more  than 
5  minutes,  and  as  a  result  most  filters  are 
operated  in  such  a  manner  that  the  bac- 
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terial  eflSciency  for  the  first  hour  or  two 
after  washing,  or  at  least  10  per  cent  of 
the  time,  is  very  low,  and  the  much-talked- 
about  "98  per  cent  removal  of  bacteria," 
which  is  the  basis  of  most  filter-plant 
guarantees,  is,  after  all,  a  delusion. 

How  many  companies  furnishing  filter 
equipment  would  be  willing  to  guarantee 
98  per  cent  removal  of  all  harmful  bacteria, 
if  the  tests  were  to  be  made  within  1  hour 
after  the  filter  was  washed,  and  at  the 
same  time  guarantee  such  low  percentages 
of  washwater  as  are  now  guaranteed? 

At  the  Chillicothe  plant  a  small  porce- 
lain-lined tank,  holding  about  5  gal.,  is 
placed  on  the  operating  floor  beside  the 
alum  solution  tank.  It  can  be  filled  to  a 
predetermined  level  by  opening  a  valve  on 
a  pipe  leading  to  the  alum  tank.  Leading 
from  this  small  tank  are  three  lead  pipes, 
with  a  valve  on  each  pipe,  and  these  pipes 
are  connected  into  the  raw-water  inlet  to 
each  filter,  so  that  after  a  filter  is  washed 
the  raw  water  for  that  particular  filter  can 
be  given  an  extra  dose  of  coagulant.  This 
is  done  while  the  filter  is  being  filled  again 
after  being  washed,  and  the  raw  water  and 
coagulant  are  thoroughly  mixed  as  they 
flow  into  the  filter. 

The  filter  is  then  allowed  to  stand  for  a 
few  minutes,  during  which  time  the  coagu- 
lant forms  and  settles  on  the  sand  bed, 
thus  affording  ideal  conditions  under  which 
to  begin  filtering  with  high  efficiency.  The 
first  water  is  filtered  to  waste  in  the  usual 
manner,  except  that  the  water  thus  wasted 
does  not  go  to  the  sewer,  but  flows  back  to 
the  large  settling  basin,  and  is  later  filtered 
over  again. 

The  clear-water  well  is  underneath  the 
filters,  and  has  a  depth  of  10  ft.  and  a  ca- 
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pacity  of  100,000  gal.  From  this  well  the 
water  is  pumped  direct  to  the  city  by  either 
of  two  motor-driven  centrifugal  pumps,  lo- 
cated in  the  engine  room  in  the  electric 
light  plant,  and  operating  under  a  mini- 
mum suction  lift  of  15  ft. 

The  discharge  from  each  filter  unit  is 
controlled  by  a  rate  controller  located  in  the 
pipe  gallery,  but  with  a  handwheel  connec- 
tion extending  to  the  operating  floor,  so 
that  the  rate  of  flow  of  each  filter  can,  if 
desired,  be  regulated  by  the  attendant  from 
the  operating  floor. 

Under  all  normal  conditions  the  con- 
trollers are  set  for  the  normal  capacity  of 
each  filter,  and  they  automatically  main- 
tain this  capacity  until  the  filter  requires 
washing,  or  until  the  clear-water  well  is 
nearly  filled  with  water,  when  they  gradu- 
ally throttle  the  discharge  of  their  respec- 
tive filters,  but  never  shut  off  the  flow  com- 
pletely unless  the  pumps  are  shut  down,  in 
which  event  the  throttling  of  each  filter  is 
so  gradual  that  the  flow  is  not  completely 
stopped  for  perhaps  an  hour. 

Prevent  Flooding  of  Pipe  Gallery 

With  these  controllers  it  is  impossible  to 
flood  the  pipe  gallery,  yet  the  clear  well  is 
always  kept  well  filled  with  water  ready  for 
emergency.  In  case  of  fire  they  can  quickly 
be  set  to  give  twice  the  normal  flow,  and 
yet  perform  all  their  automatic  features. 

These  controllers  operate  on  the  principle 
of  maintaining  a  constant  head  of  water 
through  a  variable  orifice,  the  size  of  the 
orifice  being  regulated  by  a  cone-shaped 
plug,  actuated  by  a  handwheel  from  the 
operating  floor  to  change  the  rate  of  dis- 
charge through  the  orifice.  They  have 
proved  to  be  especially  well  adapted  to  the 
conditions  at  Chillicothe,  where  the  city 
uses  the  direct  pressure  system,  and  has 
several  customers  who  use  water  in  large 
quantities  at  irregular  periods,  for  the  clear 
well  is  always  well  filled,  yet  never  over- 
flows. 

It  is  the  custom  in  many  plants,  both 
large  and  small,  to  meet  the  varying  de- 
mands for  filtered  water  during  the  day 
by  shutting  down  or  starting  up  one  or 
more  filter  units,  and  this  practice  results 
from  the  fact  that  very  few  filter  plants  are 
equipped  with  controlling  devices  which  will 
automatically  perform  this  function  by 
varying  the  rate  of  all  the  filters  instead 
of  starting  or  stopping  one  or  more  units. 

Whenever  a  filter  is  shut  down,  even  for 
a  very  brief  interval,  small  bubbles  of  air 
or  gas  which  tend  to  collect  in  the  sand 
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during  filtration  will  rise  to  the  surface, 
and  in  so  doing  they  break  the  mat  which 
has  formed  on  the  sand  and  when  the  filter 
is  started  again  the  rate  of  filtration 
through  these  broken  places  is  very  rapid, 
and  the  bacterial  efficiency  of  the  filter  is 
very  low. 

The  writer  believes  that  if  a  filter  is  kept 
in  continuous  operation  from  the  time  it 
is  started  until  it  is  washed,  that  the  re- 
sults therefrom  will  be  much  better,  even 
if  the  rate  of  filtration  is  very  small  at 
times.  It  does  no  harm  to  change  the  rate 
of  filtration  while  the  filter  is  in  operation, 
provided  that  the  change  is  made  slowly. 

Air  and  water  are  used  for  washing  the 
filters,  the  air  being  supplied  through  a 
separate  system  of  pipes  so  that  the  flow 
of  washwater  can  be  started  before  the 
air  is  turned  off.  A  novel  feature  in  con- 
nection with  the  air  wash  is  that  the  air  is 
carried  to  the  different  filters  through  a 
wrought  iron  pipe,  so  arranged  as  to  form 
a  hand-rail  around  the  filters. 

All  loss  of  head  gages,  clear  well  gages, 
etc.,  are  of  the  vacuum  type,  with  mercury 
columns.  All  valves  are  hand-operated,  and 
all  valve  stands  are  on  line,  instead  of  be- 
ing spotted  all  over  the  operating  floor. 

The  plant  was  designed  and  installed  un- 
der the  supervision  of  the  writer  as  con- 
sulting engineer.  The  mechanical  equip- 
ment was  furnished  and  installed  by  the 
Pittsburgh  Filter  Manufacturing  Company 
of  Pittsburgh,  Pa. 


Cantilevers  Carry  Building 
Columns  Above  Tunnel 

Foundations    of    Gazette-Telegraph    Building, 

Pittsburgh,   Contain  Steel   Girders   with 

Diagonal  Stiffener  Angles 

STEEL  cantilever  girders  with  diagonal 
stiffener  angles  form  a  special  feature 
in  the  design  of  the  foundations  for  the 
new  Gazette-Telegraph  Building,  Pitts- 
burgh, an  eight-story  building  in  course  of 
erection.  It  was  impossible  to  construct 
the  usual  concrete  foundations  for  the  col- 
umns at  one  corner  of  the  building,  because 
under  this  corner  passes  the  large  tunnel 
used  by  the  Panhandle  Division  of  the 
Pennsylvania  Lines  West  of  Pittsburgh.  It 
was  therefore  necessary  to  support  three 
outside  columns  upon  cantilever  girders. 
The  inner  ends  carry  interior  columns,  and 
in  two  cases  are  anchored  by  rods  to  gril- 
lages in  the  foundation  concrete  to  prevent 
the  possibility  of  uplift  resulting  from  un- 
balanced live  loadings. 

Details  of  Cantilever  Girders 

As  is  indicated  on  the  part  plan  and  sec- 
tion of  the  basement  of  the  building,  three 
outside  columns  are  carried  by  double  can- 
tilever girders,  CGI,  CG2  and  CG3,  the  de- 
tails of  which  are  shown  on  the  other  ac- 
companying drawing.  Clearance  between 
tunnel  and  the  foundation  work  of  the  build- 
ing was  provided  by  retaining  walls  of  steel 
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OETAUiS  OF  CANTILEVER  GIRDERS  WITH  DIAGONAL    STIFFENERS — STEEL   ANCHORAGE   EMBEDDED 

IN    CONCRETE 


PART  PLAN  AND  ELEVATION   SHOW     LOCATION  OF 
CANTILEVER  GIRDERS 

and  concrete  and  by  the  hooped  concrete 
columns,  carried  down  to  solid  rock,  upon 
which  the  cantilever  girders  are  supported. 
The  tunnel  runs  diagonally  across  the  site. 
The  length  of  the  cantilever  ends  of  the 
girders  varies  from  a  maximum  of  14  ft.  at 
the  corner  column  to  only  6  ft.  for  the  third 
column  along  Pentland  Street.  Diagonal 
stiffener  angles  are  used  to  aid  in  resisting 
the  high  diagonal  compressive  stresses  in 
the  webs.  The  heavy  vertical  loads  are 
transmitted  to  the  hooped  concrete  piers  by 
steel  I-beam  grillages. 

Interior  Columns  Anchored 

As  the  difference  in  total  load  on  the 
columns  at  the  two  ends  of  the  cantilever 
girders  CGI  and  CG3  was  relatively  small, 
it  was  decided  to  anchor  the  interior  col- 
umns in  each  case  by  the  use  of  two  2%-in. 
rods  attached  to  I-beam  grillages  in  the 
piers  under  these  columns,  these  piers  being 
carried  down  for  this  purpose  to  sufficient 
depth  to  provide  the  necessary  uplift.  Any 
condition  of  live  load  on  the  outer  bays 
unaccompanied  by  loads  on  the  interior 
bays  would  thus  be  fully  provided  for.  It 
was  unnecessary  to  anchor  the  inner  end  of 
the  cantilever  CG2  because  of  the  unequal 
lengths  of  the  cantilever  and  anchor  arms, 
the  latter  being  nearly  twice  as  long  as  the 
former. 

The  building  was  designed  for  the  archi- 
tects, Lee  &  Piper,  of  Pittsburgh,  by  C.  0. 
Gilbert,  engineer.  The  steelwork  was  fabri- 
cated by  the  Fort  Pitt  Bridge  Company  of 
Pittsburgh. 
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Ideal  Organization  for 
Waterworks  Described 

H.  A.  Whitney  Outlines  Scheme  for  a  Depart- 
ment in  a  City  Having  100,000 
Population 

THE  problem  of  just  how  to  go  about 
organizing  a  department  for  handling 
a  newly  acquired  municipal  water  system 
has  been  faced  by  many  of  the  rapidly 
growing  cities  of  the  West,  and  in  order  to 
collect  some  data  on  the  subject  and  bring 
out   discussion  thereon  the  San  Francisco 


must  have,  in  addition  to  a  foreknowledge 
of  such  work,  resourcefulness  in  a  high  de- 
gree and  initiative  and  ability. 

The  water  board,  according  to  Mr.  Whit- 
ney, should  hold  regular  monthly  meetings 
to  receive  and  discuss  the  report  of  the 
manager.  In  order  to  facilitate  a  clear 
presentation  of  the  status  of  the  work,  as 
well  as  to  control  it  to  better  advantage,  the 
manager  should  arrange  to  administer  the 
affairs  of  the  department  through  the  three 
divisions — administration,  advisory  and  en- 
gineering— and  handle  all  operating  niat- 
ters  through  the  three  bureaus — water  sup- 
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ORGANIZATION  DIAGRAM  FOR  WATER  DEPARTMENT    IN   CITY  OF    100,000   POPULATION 


Association  of  members  of  the  American 
Society  of  Civil  Engineers  assigned  this  as 
a  paper  topic  to  H.  A.  Whitney  of  the  hy- 
draulic department  of  the  California  Rail- 
road Commission.  In  his  discussion  of  the 
subject,  from  which  the  following  has  been 
taken,  Mr.  Whitney  presented  the  accom- 
panying diagram  to  show  graphically  the 
general  nature  and  relation  of  an  organiza- 
tion required  in  a  city  of  100,000  popu- 
lation. , 
When  the  management  and  operation  ot 
a  water  system  come  under  the  control  of 
the  city  government,  provision  should  first 
of  all  be  made,  said  Mr.  Whitney,  to  safe- 
guard from  political  interference  the  de- 
partment which  is  to  handle  it.  Then  to 
organize  the  work  a  governing  board  or 
water  board,  should  be  established.  This 
board  should  consist  of  three  to  five  citizens, 
chosen  by  the  mayor  and  approved  by  the 
council,  and  picked  with  a  view  to  their 
breadth  of  vision  and  understanding  of 
men.  The  board  should  select  and  appoint 
a  manager  for  the  new  department,  who 


ply,  sales  and  accounting,  and  distribution 
— as  shown  in  the  accompanying  diagram. 
This  arrangement  is  suited  particularly  to 
a  city  of  100,000,  Mr.  Whitney  explained, 
but  the  plan  may  be  modified  for  smaller 
cities  by  combining  some  of  the  offices  and 
thus  reducing  the  size  of  staff. 


Investigate  Utilization  of  Lumber 
Waste  in  Wisconsin 

The  U.  S.  Forest  Products  Laboratory  at 
Madison,  Wis.,  according  to  the  National 
Lumber  Manufacturers'  Association,  is  ex- 
perimenting in  converting  sawdust  and 
other  lumber  waste  into  valuable  articles  of 
commerce.  The  "sawdust  laboratory"  is 
working  on  producing  from  lumber  waste 
such  things  as  baking  powder,  artificial  silk, 
binding  twine,  rope,  woven  furniture,  milk 
bottles,  woven-matting  rugs,  paper,  grain 
alcohol  and  several  acids.  The  Forest  Prod- 
ucts Laboratory  is  also  experimenting  in 
methods  of  treating  wood  to  make  it  non- 
inflammable. 


Riparian  Rights  Settled  by 
Arbitration  After  Suit 

EngineerinK     Board    Determines    Amount    of 

Damages  Sustained  by  Small  Mill  Owner 

Through    Loss    of    Spring    Water 

By  FRANK  P.  .McKIBBEN 
Professor    of    Civil    EnKineering,    Lehigh 
University 

THIS  is  a  case  where  a  mill  owner  claimed 
damages  because  a  county,  by  taking 
water  from  a  large  spring,  diminished  the 
water  power  available  for  operating  his 
grist  mill.  The  case  can  be  divided  into  two 
parts.  The  first  consists  of  a  suit  by  which 
the  mill  owner,  in  the  Court  of  Common 
Pleas  of  Lehigh  County,  Pennsylvania,  es- 
tablished his  uninterrupted  right  to  the 
spring's  flow.  The  second  p&rt  was  an  ar- 
bitration in  which  the  mill  owner  claimed 
and  received  damages  for  water  taken  by 
the  county  and  in  which  the  amount  of  dam- 
ages was  fixed  by  a  board  of  arbitration. 

Arbitration  Proceedings 

Some  time  after  the  first  suit  the  mill 
owner  brought  another  action  against  the 
county  for  damages.  Since  it  was  neces- 
sary to  secure  some  information  regarding 
the  spring,  the  amount  of  water  consumed 
by  the  county  and  the  value  of  the  water 
power,  it  was  agreed  to  submit  the  ques- 
tion to  a  board  of  three  arbitrators.  This 
board  was  chosen  June  9,  1915,  and  its  re- 
port was  submitted  to  the  parties  concerned 
July  12,  1915. 

The  arbitrators  determined  the  capacity 
of  the  spring  from  which  the  county  home 
is  taking  water ;  the  amount  of  water  taken 
from  the  spring  by  the  county  home;  the 
amount  of  water  returned  as  purified  sew- 
age to  the  stream  from  the  sewage-disposal 
plant ;  the  loss  in  water  power  to  which  the 
mill  owner  is  at  present  subjected,  and, 
finally,  the  loss  in  water  power  to  which 
the  mill  owner  would  be  subjected  and  the 
compeosation  due  him  in  case  the  county 
home  were  to  take  all  of  the  flow  of  the 
spring  and  return  none  of  it  to  the  stream. 

Capacity  of  Spring 

Two  methods  were  used  for  determining 
the  flow  of  the  spring.  First,  as  a  small 
weir  had  previously  been  inserted  in  the 
overflow  of  the  spring,  Ftely  and  Steam's 
formula  for  the  discharge  of  a  weir  with  a 
broad  crest  was  applied.    This  formula  is: 

3 

Q  =  2.75bm  +  0.0076 

where  Q  =  discharge  in  cubic  feet  per  sec- 
ond; b  =  breadth  of  weir  in  feet;  H  =  head 
on  weir  in  feet.  The  application  of  this 
formula  gave  a  flow  of  407,000  gal.  per  24 
hours.  The  Francis  formula,  applicable  to 
weirs  with  sharp  crests,  but  not  suitable  in 
this  case,  gave  485,000  gal.  per  24  hours. 

The  second  method  of  determining  the 
flow  of  the  spring  consists  in  pumping  the 
water  from  the  reservoir  surrounding  the 
spring  until  the  surface  of  the  water  is  a 
few  inches  below  the  crest  of  the  weir,  then 
by  noting  the  rise  in  inches  of  the  water 
in  the  reservoir,  the  corresponding  time, 
and  by  knowing  the  area  of  the  water  sur- 
face, the  inflow  of  the  spring  is  determined. 
This  method  gave  435,000  gal.  per  24  hours. 

Taking  the  average  of  407,000  gal.  per 
24  hours  as  determined  by  Ftely  and 
Steam's  formula,  and  435,000  gal.  per  24 
hours  as  determined  by  the  rise  of  the 
water  in  the  spring,  the  average  flow  of  the 
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spring  is  found  to  be  421,000  gal.  per  24 
hours. 

Determining  Amount  of  Water  Pumped 
FROM  Spring 

The  amount  of  water  pumped  from  the 
spring  was  determined  in  two  ways — first, 
by  computing  the  discharge  from  the  pump, 
making  a  reasonable  allowance  for  slippage, 
and,  second,  by  determining  the  amount  of 
water  flowing  from  a  tank  to  the  buildings, 
the  elevation  of  the  surface  of  the  water 
in  the  tank  being  determined  by  direct 
measurements.  By  these  methods  it  was 
found  that  84,000  gal.  per  24  hours  was 
pumped  from  the  spring  and  supplied  to  the 
institution.  Clearly,  not  all  of  this  water 
was  consumed,  because  a  very  large  part  of 
it  was  returned  to  the  stream  and,  after  be- 
ing purified,  reached  the  mill. 

The  amount  of  sewage  reaching  the  sew- 
age well,  and  thence  pumped  to  the  filtra- 
tion plant,  from  which  it  was  returned  to 
the  stream  above  the  mill,  was  determined 
by  measurement  at  the  sewage  well;  and 
while  this  could  not  be  determined  exactly, 
the  amount  of  67,500  gal.  per  24  hours  is 
sufficiently  accurate. 

The  total  flow  of  the  spring,  421,000  gal. 
per  24  hours,  reduced  to  power  at  the  mill 
amounts  to  1.3  hp. 

Summary  of  Results 

From  the  foregoing  it  appears  that  the 
flow  of  the  spring  is  421,000  gal.  per  24 
hours;  that  the  amount  of  water  pumped 
by  the  county  home  from  the  spring  is 
84,000  gal.  per  24  hours,  or  one-fifth  of  the 
spring's  daily  flow;  that  of  the  84,000  gal. 
pumped  daily  from  the  spring,  67,500  gal. 
are  purified  and  returned  to  the  stream 
every  24  hours,  leaving  a  net  amount  of 
water  removed  by  the  county  home  of 
16,500  gal.  per  24  hours,  or  approximately 
one-twenty-fifth  of  the  daily  flow  of  the 
spring;    that   if   the  county   were   to  take 
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RELATION  OF  SPRING  TO  PUMP 

A,  srlst  mill;  B,  stream;  C,  spring:  D,  tanli ;  E, 
buildings  of  the  Lehigh  County  Home  ;  F,  sewage 
well ;  O,  purification  plant ;  H,  brook ;  /,  concrete 
conduit,   which   empties  Into  broolt  at  J. 


FORMS   FOR  JOIST  AND   SLAB  FLOOR 

421,000  gal.  per  day,  all  of  the  spring's 
flow,  and  return  none  of  it  to  the  stream, 
the  mill  owner  would  lose  1.3  hp. 

The  question  involved,  therefore,  is  sim- 
ply this:  If  the  county  should  take  the  en- 
.tire  flow  of  the  spring,  thus  depriving  the 
mill  owner  of  1.3  hp.,  what  is  the  cost  to 
the  mill  owner  of  producing  the  equivalent 
of  the  1.3  hp.  of  which  he  would  be  de- 
prived by  the  county?  This  loss  in  water 
power  must  needs  be  made  up  by  the  mill 
owner  by  means  of  an  auxiliary  gas  engine 
operated  with  producer  gas.  Taking  a  unit 
cost  of  |55  per  horsepower  per  year,  the 
cost  to  the  mill  owner  would  be  $71.50  per 
year  to  produce  this  1.3  hp.  If  the  county 
should  purchase  the  right  to  the  entire  flow 
of  the  spring  it  should  pay  the  mill  owner 
a  sum  of  money  which,  if  capitalized  at 
5\'>  per  cent,  would  produce  for  him  an 
income  of  $71.50  per  year.  Approximately 
the  sum  of  $1,300  would  be  required  to  do 
this. 

The  unit  cost  per  horsepower-year  of  $55 
was  intended  to  include  the  interest  on  in- 
vestment, depreciation  charges,  repairs,  in- 
surance, cost  of  labor  and  cost  of  fuel  or  its 
equivalent. 

Settlement  Made 

The  board  of  arbitrators  therefore  rec- 
ommended that,  as  the  county  home  will 
continue  to  increase  in  size  and  will  have 
need  for  more  water  as  time  goes  on,  the 
county  purchase  the  right  to  use  and  con- 
sume the  entire  flow  of  the  spring,  paying 
the  mill  owner  $1,300  therefor,  in  return  for 
which  the  mill  owner  relinquishes  all  rights 
to  the  spring,  thus  enabling  the  county  to 
divert  and  consume  any  part  or  all  of  the 
spring's  flow,  as  the  county's  requirements 
may  demand.  A  settlement  was  finally 
made  by  the  payment  of  $2,500  to  the  mill 
owner. 

This  case,  although  involving  small  val- 
ues, is  of  interest  not  only  because  it  is  so 
typical  of  many  actions  based  on  the  law 
of  riparian  rights,  but  also  because  of  the 
recognition  that  it  is  largely  an  engineering 
problem. 

The  arbitration  board  consisted  of  Free- 
man Hawk,  Milton  U.  Reinhard  and  the 
writer,  all  of  whom  are  citizens  of  Lehigh 
County. 


Slab-and-Beam  Floor  With- 
out Shear  Stirrups 

Building  for  Firestone  Tire  Company  Contains 

Flared   Joists  and   Shallow   Drop   Beams  of 

Special  Construction — Economy  Claimed 

By  J.  H.  BYRD 

Structural   Engineer,   Smith,   Rea   &    Lovitt, 
Kansas  City,  Mo. 

SPECIAL  REQUIREMENTS  for  clear 
headroom,  lighting  facilities,  appear- 
ance, and  placing  of  future  partitions  led 
to  the  adoption  of  shallow  reinforced-con- 
crete  joist-and-beam  design  for  the  floor  of 
the  Firestone  Tire  &  Rubber  Company, 
Kansas  City,  Mo.  The  unusual  floor  de- 
tails here  illustrated  include  the  flared 
sides  for  the  joists  and  drop  beams  at  the 
columns  to  furnish  greater  shear  resist- 
ance and  avoid  the  use  of  shear  stirrups 
for  economy,  and  heavy  T-beams  only  15 
in.  deep  carrying  the  joist  loads  to  the  col- 
umns. This  design  is  claimed  to  be  more 
economical  than  a  flat  slab  designed  accord- 
ing to  the  Chicago  building  ordinance. 

General  Features 

The  building  is  74  x  116  ft.  in  plan,  eight 
stories  high,  with  basement,  and  a  con- 
crete tower  40  ft.  above  the  roof.  A  clear 
height  from  floor  to  ceiling  of  12  ft.  was 
required  by  the  owners.  The  foundations 
are  caissons  built  to  solid  rock  30  ft.  below 
the  basement  floor. 

For  various  reasons,  such  as  headroom, 
lighting,  appearance,  and  placing  of  future 
partitions,  some  sort  of  flat-slab  design  was 
desirable;  but  the  required  openings  for 
elevators  and  stairs  to  a  large  extent  made 
impracticable  the  use  of  the  standard  flat- 
slab  design.  The  ceilings  for  any  design 
had  to  be  suspended  metal  lath,  to  hide  the 
steam,  sprinkler  and  plumbing  pipes. 

Comparative  Designs  Made 

An  assumed  live  load  of  200  lb.  per 
square  foot  was  adopted,  with  20  per  cent 
deducted  for  the  beam  loading  and  the 
usual  amounts  for  the  columns  at  the  vari- 
ous stories.  Several  arrangements  of 
beams  and  slabs  were  tried  for  the  panels 
of  24  ft.  6  in.  to  compare  with  the  adopted 
design  of  joists  on  about  2-ft.  centers  with 
shallow  end  girders  as  shown  in  the  accom- 


Part  Plan  at  Column 


I 

Z  UJ 


•^s 


[jj^j^l-^wi?'- 


Section  Showing  Joists 


details  of  joist  and  shallow  beam 
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panying  drawing.  All  were  found  to  be 
more  expensive,  owing  to  the  increased 
yardage  of  concrete  and  the  cost  of  forms 
for  beams. 

Features  of  Adopted  Design 

A  typical  wall  panel  of  the  adopted 
beam-and-joist  design,  including  all  con- 
crete and  steel  except  the  column  shaft 
within  the  area  of  24  ft.  6  in.  square, 
weighs  100  lb.  per  square  foot  and  con- 
tains 0.025  cu.  yd.  of  concrete  and  5  lb.  of 
reinforcing  bars  per  square  foot  of  floor 
area.  Comparing  this  with  the  flat  slab  or 
mushroom  system,  designed  according  to 
the  Chicago  building  ordinance,  the  slab 
would  be  91/2  in.  thick  with  a  4-in.  drop 
panel  10  x  10  ft.  at  the  columns  with  flared 
heads.  The  units  per  square  foot  were: 
Weight,  135  lb.;  concrete,  0.034  cu.  yd.;  re- 
inforcing bars,  4.5  lb. 

For  the  adopted  design,  the  usual  bend- 
ing-moment  factors  were  applied,  all  joist 
and  beams  being  considered  fixed  at  the 
end,  and  the  clear  span  being  used.  The 
joists  were  tapered  or  flared  at  the  ends 
for  a  length  of  36  in.,  as  shown,  and  no 
shear  stirrups  were  used.  The  end  beams 
between  the  columns  were  also  flared  down- 
ward to  allow  the  T-beam  action  gradually 
to  develop  without  producing  excessive 
horizontal  shear. 

Design  of  Shallow  Beams 

How  much  T-beam  action  is  developed 
for  these  shallow  beams  is  difficult  to  de- 
termine. In  this  case  the  flange  was  as- 
sumed to  be  108  in.  in  width  at  the  end  of 
the  flared  beam,  counting  36  in.  width  of 
slab  tapered  as  shown  on  each  side  of  the 
stem,  which  is  36  in.  wide.  The  total  depth 
is  only  15  in.  from  the  top  of  the  rough 
concrete  to  the  bottom  of  the  beam. 

With  these  assumptions  the  factors  kd 
and  jd  were  obtained  and  the  proper  rein- 
forcement provided,  the  rods  being  spaced 
3  in.  apart  on  centers.  For  negative  mo- 
ment over  the  columns  sufficient  compres- 
sive resistance  was  obtained  by  the  addi- 
tional depth  of  the  beam  and  the  use  of  the 
straight  bars  in  compression.  No  shear 
bars  were  used,  the  bending  up  of  the  main 
reinforcing  providing  the  necessary  shear 
reinforcement,  as  shown  in  the  detail  draw- 
ing. 

Test  Load  Applied 

A  test  load  was  applied  to  the  third  floor 
on  March  27  at  the  age  of  91  days,  sand 
being  placed  in  1-ft.  layers  and  deflection 
readings  taken  after  each  foot  of  sand  was 
in  place.  The  loading  was  thus  carried  to 
a  depth  of  4  ft.,  or  400  lb.  per  square  foot. 
The  maximum  center  deflection  under  this 
load  was  9/32  in.  with  a  permanent  deflec- 
tion of  1/32  in.  in  one  panel  only  after  the 
load  was  removed.  No  shear  cracks  ap- 
peared in  joist  or  beam,  water  being  ap- 
plied and  a  magnifying  glass  used  for  in- 
spection. 

The  adopted  design  was  economical  in 
form  lumber,  on  account  of  the  similarity 
of  the  floors  and  the  use  of  2-in.  lumber, 
securely  cleated,  for  soffits,  and  2  x  6-in. 
pieces  for  the  joist  soffits,  making  all  floor 
forms  easily  removable,  to  be  used  again  on 
the  floors  above. 

Smith,  Rea  &  Lovitt,  of  Kansas  City, 
Mo.,  were  the  architects,  and  the  author, 
associated  with  this  firm  as  structural  engi- 
neer, designed  the  building.  The  Swenson 
Construction  Company,  of  the  same  city, 
was  the  contractor. 


Steel  Cofferdam  of  Pocket  Type  Successful  for 
Lock  on  Cape  Fear  River 

Horizontal  Channel  Ties  Bolted  to  Cross- Wall  Sheeting:  Overloaded 
at  One  Point-  Long  Sheeting  for  Outside,  Shorter  for  Inside  Walls 


GOVERNMENT  lock  No.  2  on  the  Cape 
Fear  River,  72  miles  above  Wilming- 
ton, N.  C,  has  been  built  inside  a  steel 
pocket  cofferdam  designed  to  withstand  a 
30-ft.  head.  To  the  web  walls  of  these 
pockets  were  bolted  steel  channels,  inclined 
slightly  away  from  the  inside,  which  were 
designed  to  prevent  the  web-wall  piling 
from  leaning  by  slipping  of  the  interlocks 
and  to  make  the  pockets  resist  pressure  as 
a  unit.  These  ties  failed  on  one  point  on 
the  land  side,  before  the  coffer  was  pumped 
out,  by  shearing  of  the  bolts,  but  movement 
of  the  wall  was  successfully  stopped  by 
wire-rope  anchorages  and  by  relieving  the 
earth  and  water  pressure  behind  it.  A 
type  of  land  driver  with  two-way  motion, 
carrying  the  hammer  in  a  cage  in  front 
of  the  leads,  used  successfully  on  the 
work   will    be   described    in   a   later    issue. 


tempt  pumping.  As  the  concrete  lock  floor 
was  laid  before  pumping  out,  the  inclosure 
had  a  total  depth  of  31  ft. 

For  this  construction  piles  49  ft.  in 
length  were  required  for  the  outside  wall. 
All  the  piling  in  the  land  wall  was  of  this 
length,  but  that  used  for  the  side  of  the 
river  wall  next  the  inclosure  was  6  ft. 
shorter.  By  sloping  the  tops  of  the  pock- 
ets in  this  manner  the  dredge  operating 
inside  the  inclosure  at  low-water  stages  was 
enabled  to  fill  them  much  more  readily.  All 
of  the  piles  in  the  inner  walls  were  spliced 
just  above  the  elevation  of  the  lock  floor, 
the  lower  sections  remaining  in  place  as 
part  of  the  permanent  construction. 

The  steel  for  the  land  wall  was  driven 
well  back  in  the  river  bank  where  the 
ground  surface  was  as  high  as  the  top  of 
the  sheeting.     Consequently,  these  pockets 
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INSIDE  SHEETING  OF  RIVER  POCKETS  LOWER  TO  ALLOW  EASY     FILUNG 


The  lock  will  have  a  12-ft.  lift.  Together 
with  the  8-ft.  lift  provided  by  lock  No.  1, 
39  miles  above  Wilmington,  and  the  dredg- 
ing work  being  carried  on  by  the  govern- 
ment, this  dam  will  provide  an  8-ft.  navi« 
gable  channel  to  Fayetteville,  N.  C,  a  dis- 
tance of  115  miles.  The  entire  project, 
which  is  nearing  completion,  will  cost  about 
$1,000,000. 

Two  Types  of  Pockets  Employed 

From  the  accompanying  drawing  show- 
ing the  general  arrangement  of  the  coffer- 
dam it  will  be  seen  that  two  types  of  pocket 
were  used.  Those  at  the  upper  end  of  the 
dam  had  parallel  inside  and  outside  walls 
tied  together  by  steel  cables  and  rods  fas- 
tened to  walings.  The  other  pockets  were 
without  ties,  the  inside  wall  being  curved  to 
reduce  distortion  in  the  steel  piling  from 
the  weight  of  the  fill.  Two  single-wall 
panels  were  required  in  the  upper  and 
lower  wings,  which  were  held  by  cables  to 
wooden  pile  anchorages.  Because  of  its 
greater  transverse  strength,  Lackawanna 
arch-web  piling  was  used  in  the  straight 
wall  pockets  and  on  the  outside  of  the  river 
pockets.  The  remainder  of  the  sheeting 
was  the  straight-web  type.  The  total 
length  of  cofferdam  was  878  ft. 

Profiting  by  experience  gained  at  the  first 
lock,  the  top  of  the  steel  was  carried  to  an 
elevation  23.4  ft.  above  the  mean  low-water 
level  existing  before  a  pool  was  created  by 
the  completion  of  the  lower  dam.  This  ele* 
vation,  about  28  ft.  above  the  river  bed, 
provided  against  all  except  maximum  floods, 
during  which  it  was  not  desirable  to  at- 


required  no  filling.  The  flat  on  which  the 
tracks  for  the  land  drivers  was  laid  was 
excavated  out  of  the  bank.  Piles  were  de- 
livered to  the  drivers  from  stock  piles  by 
hand  cars  running  on  a  track  in  front  of 
the  machines.  Jets  at  75  and  80  lb.  pres- 
sure were  freely  used  both  in  the  land 
and  the  river  driving.  The  penetration  of 
the  piles  in  the  land  walls  varied  from  39 
to  48  ft.  in  clay,  clay  and  sand,  and  marl. 
Driving  to  grade  was  difficult,  and  in  sev- 
eral instances  of  absolute  refusal  the  tops 
of  the  piles  were  cut  off  with  an  oxy- 
acetylene  flame  to  permit  the  drivers  to 
proceed.  While  the  land  driving  was  under 
way,  sufficient  dredging  was  done  at  the 
upper  and  lower  ends  to  enable  a  floating 
driver  to  continue  the  coffer  walls  out  into 
the  river. 

As  the  penetration  in  the  river  was  only 
18  to  21  ft.,  the  two  floating  drivers  were 
able  to  place  an  average  of  37 '72  piles  per 
16-hour  day,  as  compared  to  341/2  piles 
driven  by  the  same  single-action  steam  ham-, 
mers  when  used  on  the  land  rigs. 

The  curved  panels  of  the  river  wall  were 
driven  to  a  template  floating  on  the  con- 
vex side,  which  was  held  in  place  by  adjust- 
able bracing  to  wood  guide  piles  located  in- 
side the  cofferdam  in  line  with  the  cross- 
walls.  The  closures  of  all  the  pockets  were 
made  by  the  larger  steam  hammer.  Its 
ram  weighed  3000  lb.  as  compared  with 
1800  lb.  for  the  other  hammer.  It  was 
found  difllicult  to  keep  the  piling  vertical, 
as  a  leaning  tendency  frequently  developed 
in  the  direction  of  driving.  In  four  in- 
stances, especially  fabricated,  wedge-shaped 
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piles  had  to  be  used  for  making  a  closure. 
All  of  the  pockets  were  closed  on  the  out- 
side wall.  Driving  was  carried  on  alter- 
nately on  the  rear  and  cross-walls  of  a 
pocket  until  only  the  four  piles  nearest  a 
corner  remained.  These  last  four  piles 
were  then  entered  at  once  and  driven  suc- 
cessively a  few  feet  at  a  time  to  grade. 

Diagonal  Wales  Fail  in  Four  Pockets 

Diagonal  steel  channel  walings  were  bolt- 
ed to  all  the  cross-walls.  The  holes  for  the 
bolts  were  burned  in  the  piling  after  driv- 
ing with  an  oxyacetylene  flame.  These 
wales  were  designed  to  prevent  the  sliding 
of  one  interlock  on  another,  due  to  the 
overturning  moment  on  the  pockets.  In 
this  they  were  successful  except  at  four  of 
the  pockets  near  the  upstream  end  of  the 
land  wall.  Although  the  earth  back  of  these 
pockets  had  not  been  disturbed  in  any  way 
and  was  not  surcharged,  as  dredging  pro- 
ceeded in  front  of  them  they  began  to  lean 
toward  the  excavation.  The  maximum 
movement  at  the  top  amounted  to  7  ft.  6  in., 
and  an  examination  of  the  walings  on  the 
cross-walls  of  these  pockets  showed  that  all 
of  the  fastening  bolts  had  sheared  off.  As 
it  was  not  practicable  to  put  enough  bolts 
in  the  waling  to  withstand  the  stress,  the 
pressure  was  partly  relieved  by  excava- 
tion and  drainage  of  the  soil  back  of  the 
pockets,  and  further  movement  prevented 
by  anchoring  them  to  trees  by  means  of 
heavj-  wire  cables.  This  solution  of  the 
difficulty  proved  satisfactory,  and  no  fur- 
ther movement  was  detected  even  when  the 
cofferdam  was  pumped  out.  At  the  lower 
end  of  the  land  wall  no  similar  movement 
occurred,  although  there  were  2500  wooden 
piles  stacked  immediately  back  of  the  stpel 
at  this  point. 

A  gap  was  left  at  the  lower  end  of  the 
cofferdam  for  the  passage  of  the  dredge 
and  a  floating  driver.  The  inclosure  was 
excavated  by  the  U.  S.  engineer  dredge 
"Ajax"  with  a  5-yd.  clamshell  bucket. 
About  half  of  the  sand  and  clay  removed 
was  used  to  fill  the  pockets  of  the  coffer- 
dam at  an  average  cost  of  26%  cents  per 


LAND  WALL   COMPLETED  AND  TWO  DRIVERS  AT  WORK  ON   RIVER   POCKETS 


cubic  yard.  However,  considerable  mate- 
rial next  the  steel  sheeting  could  not  be 
touched  by  this  bucket,  and  had  to  be 
loosened  by  jetting  and  removed  with  a 
14 -yd.  orange-peel  bucket.  A  small  shelf 
of  marl  encountered  in  the  lower  wing  also 
required  some  blasting.  Further,  the 
shoaling  of  the  bottom  during  pile  driving 
exceeded  expectations,  and  additional 
dredging  by  siphon  in  a  considerable  area 
where  piles  had  been  driven  was  necessary. 
These  operations  increased  the  total  unit 
cost  of  the  material  removed  to  461/2  cents 
per  yard. 

After  all  the  foundation  piles  had  been 
driven  with  the  floating  drivers,  the  gap 
left  at  the  lower  end  of  the  cofferdam  was 
closed  and  the  bottom  sealed  with  a  5-ft. 
layer  of  concrete  deposited  through  a 
tremie.  After  this  concrete  had  set  a 
month,  the  cofferdam  was  unwatered  with 
a  12-in.  centrifugal  pump  mounted  on  a 
raft.  After  the  raft  had  grounded,  un- 
watering  was  finished  with  a  10-in.  sub- 
merged  centrifugal   pump.      The   pumping 


was  purposely  extended  over  two  days  in 
order  to  watch  the  behavior  of  the  coffer- 
dam walls.  The  only  movement  detected, 
however,  was  the  slight  inclination  of  the 
river  wall,  which  brought  its  top  I'i  in. 
in  toward  the  lock  pit.  The  maximum  "head 
under  which  work  was  carried  on  in  the 
cofferdam  was  26  ft.,  and  leakage  at  ordi- 
nary stages  of  the  river  amounted  to  about 
200  gal.  per  minute.  A  24-in.  pipe  through 
one  of  the  pockets  12  ft.  below  the  top  of 
the  dam  was  provided  for  flooding.  It  was 
fitted  with  a  gate  valve. 

Costs  for  Driving  Summarized 

The  unit  costs  of  the  different  operations 
in  constructing  the  cofferdam  are  sum- 
marized in  the  accompanying  table.  They 
include  payroll,  supplies  and  a  charge  for 
repairs  to  the  plant  employed. 


Cost  of  Driving  Steel  Sheeting 

Per  Per 

Pile  Ton 

Driving  land  piling $5.18  $5.77 

Driving  river  piling 2.28  2.53 

Driving  piling,  average....    3.36  3.75 

Splicing  piles 47  .... 

Handling  piles 30  .... 

Placing  wales .... 

Driving  wood  anchor  piles.    4.57  .... 


Per 
Lin.  Ft. 


$0.79 


POCKETS    AT    UPPER    END    OF    LEFT    WALL    LEANED    DURING    DREDGING 


In  addition,  it  cost  $29.45  each  to  install 
the  tie  cables.  As  17.7  per  cent  of  the  total 
tonnage  of  steel  in  the  cofferdam  became  a 
part  of  the  permanent  structure,  the  cost 
of  driving  chargeable  to  the  cofferdam  given 
above  should  be  reduced  by  this  amount. 

The  construction  work  was  carried  on 
by  government  forces  with  government 
plant  under  the  general  supervision  of 
Capt.  C.  S.  Ridley,  Corps  of  Engineers, 
U.  S.  Army.  Norman  M.  Chivers  was  as- 
sistant engineer  in  charge  of  the  work  at 
lock  No  2.       

Railroads  Burn  24  Per  Cent  of  Coal 

Figures  given  out  recently  by  the  U.  S. 
Geological  Survey  show  that  the  railroads 
of  the  United  States  last  year  consumed  24 
per  cent  of  the  country's  total  coal  produc- 
tion. Practically  all  of  the  600,000  tons  of 
anthracite  and  62,700,000  tons  of  the  128,- 
200,000  tons  of  soft  coal  consumed  by  rail- 
roads were  burned  in  the  Eastern  district. 
Railroads  of  the  Western  district  burned 
43,500,000  tons,  and  those  of  the  Southern 
district  22,000,000  tons. 
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Reinforced-Concrete  Arch 
Has  Masonry  Facing 

Eagle  Creek  Spanned  Near  Portland,  Ore.,  by 
Structure  in  Harmony  with  Surroundings 
— Details  for  Tying  Masonry  to  Concrete 

A  COMBINATION  arch  bridge  of  re- 
inforced-concrete  ribs  with  spandrel 
columns  and  a  rubble-masonry  facing  and 
abutment  walls  was  found  more  economical 
than  an  all-stone  arch  at  the  given  site  for 
an  ornamental  structure  crossing  Eagle 
Creek  in  the  Northwest.  The  design  and 
the  details  used  to  tie  the  face  wall  of 
masonry  to  the  concrete  ribs  and  columns 
illustrated  herewith  indicate  an  effective 
solution  of  a  common  problem. 

The  Eagle  Creek  bridge  in  Multnomah 
County  near  Portland,  Ore.,  consists  of  a 
60-ft.  semicircular  arch  span  of  three  con- 
crete ribs,  the  foundations  of  which  are 
cemented  gravel.  The  20-ft.  roadway  is 
carried  on  spandrel  columns  carrying  beams 
of  10-ft.  spans.  A  12-in.  random  rubble 
wall  set  in  cement  mortar  carried  on  a 
stone  arch  ring  conceals  the  concrete  work, 
producing  the  effect  of  a  stone  arch  bridge. 
The  curved  abutment  walls  are  of  dry  ma- 
sonry, having  a  face  batter  of  1:4. 

Masonry  Tied  to  Arch  Rings 

The  masonry  arch  rings  were  tied  to  the 
outside  concrete  rib,  spandrel  columns  and 
struts  by  means  of  hooks  of  %-in.  square 
deformed  bars,  buried  in  the  mortar  joints. 
Steel  rods  %  in.  square  were  embedded  in 
the  concrete  rib,  allowing  a  loop  to  extend 
beyond  the  face  of  rib.  Through  these 
loops  %-in.  round  bars  were  threaded.  The 
masonry  bars  were  hooked  around  the 
,%-in.  round  rod  and  buried  in  the  masonry 
joints,   as    indicated   on   the   detail   in   the 


ARCHED  STONE  HANDRAIL  AND  RUBBLE  FACING  IMPROVE  APPEARANCE  OP  ARCH  BRIDGE 


drawing.  By  the  same  method  the  ma- 
sonry spandrel  walls  were  attached  to  the 
concrete  spandrel  columns  and  struts.  A 
1%-in.  space  was  left  between  the  concrete 
rib  and  spandrel  wall,  to  be  filled  with 
mortar  as  the  work  progressed. 

Design  of  Arch  Ring 

The  stone  arch  ring  was  designed  as 
carrying  the  weight  of  the  stone  spandrel 
wall.  The  entire  live  load  was  assumed  to 
be  carried  by  the  concrete  structure.  The 
bridge   is   designed   to   carry   two   20-ton 


trucks  in  line,  with  an  impact  added  of 
LV2  (L  +  D),  where  L  and  D  are  the  dead 
and  the  live  load  respectively. 

The  combination  of  concrete  and  stone 
was  found  more  economical  than  a  stone 
arch,  owing  to  the  high  cost  of  suitable 
rock  at  the  bridge  site.  The  cost  of  the 
bridge  complete  was  $10,000.  It  was  de- 
signed under  the  direction  of  C.  H.  Purcell, 
bridge  engineer.  The  structure  was  built 
by  county  forces.  Herbert  Nunn  was 
county  highway  engineer  and  J.  B.  Yeon 
roadmaster. 
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Construct  Dams  by  Hydraulic  Method  with 
Minimum  of  Cost,  Labor  and  Equipment 

Mine  Tailings  Stored   in  Arizona  Behind   Dams  Built  of  the  Same 
Material  After  Separating  Heavier  from  Lighter  by  Flume  Perforations 

By  CYRIL  WIGMORE 


ARIZONA  law  requires  that  tailings 
from  mills  shall  not  be  allowed  to  enter 
running  streams  which  might  convey  them 
to  agricultural  lands  in  the  valleys  below. 
For  this  reason  mining  companies  have 
been  obliged  to  find  some  means  of  im- 
pounding the  great  quantities  of  tailings 
which  the  mills  produce  and  which  would 
ordinarily  be  carried  by  drainage  or  mill- 
sluicing  waters  down  the  steep  slopes  and 
into  the  streams.  This  has  resulted  in  the 
construction  of  dams  by  a  hydraulic  process 
with  a  minimum  of  cost,  labor  and  equip- 
ment. 

Mill  6  of  the  Arizona  Copper  Company  is 
situated  near  Morenci,  at  an  elevation  of 
5000  ft.  It  originally  had  a  capacity  of 
2000  tons  per  day,  which  has  since  been  in- 
creased to  3500  tons.  After  the  ore  is 
crushed  it  is  passed  in  its  final  state 
through  lV2-mm.  screens,  resulting  in  a 
product  of  which  40  per  cent  passes  a  200- 
mesh  screen.  The  average  production  of 
tailings  from  this  mill  amounts  to  about 
1500  tons  per  day,  and  the  disposition  of 
this  waste  product  has  been  the  subject  of 
careful  study  on  the  part  of  engineers  re- 
tained by  the  company. 

Sufficient  Storage  Not  Available 

This  mill  is  so  situated  that  storage  of 
sufficient  extent  is  not  available  in  the  nar- 
row canon  immediately  below  it,  the  near- 
est suitable  location  being  about  S^>  miles 
below  where  the  general  contour  of  the  hills 
flattens  to  sloping  mesas  with  a  broad  main 
canon  and  several  tributaries  of  slight 
grade  and  considerable  breadth.  On  ac- 
count of  the  floods  during  the  rainy  season 
the  main  caiion  was  considered  a  difficult 
place  to  impound  tailings.  However,  the 
first  storage  for  tailings  was  provided  by  a 
dam  constructed  across  the  main  canon 
about  1200  ft.  in  length  and  equipped  with 
a  timber  wasteway  and  tunnel  for  the  pur- 
pose of  carrying  off  the  settled  waters  and 
the  runoff  from  the  drainage  basin  located 
above. 

This  dam  was  an  earthfill  built  up  with 
scrapers  and  provided  with  a  hydraulic-fill 
core.  The  height  was  approximately  50 
ft.  and  the  basin  back  of  it  was  completely 
filled  with  tailings,  about  250,000  tons  be- 
ing impounded.  The  cost  of  placing  the 
earthfill  with  teams  and  scrapers,  however, 
was  excessive  and  figured  out  to  be  approx- 
imately 6  cents  per  ton  of  tailings  im- 
pounded.   It  was,  therefore,  deemed  neces- 


sary to  devise  some  other,  less  expensive, 
scheme  for  disposing  of  the  tailings. 

Planning  the  Tailings  Dam 

After  a  series  of  experiments  carried  on 
in  1907  and  1908  a  plan  was  devised  for 
using  the  coarse  sandy  portion  of  the  tail- 
ings to  build  up  a  hydraulic-fill  dam,  while 
the  finer  material  was  held  back  from  the 
face  of  the  dam  itself  for  a  considerable 
distance  upstream.  A  site  was  selected  in 
one  of  the  branch  cafions  which  would  hold 
approximately  6,000,000  tons  of  solids  when 
filled  to  the  height  which  the  low  hill  on 
both  sides  of  the  canon  fixed  as  a  storage 
limit.  In  making  this  calculation,  1  ton  of 
tailings  deposited  under  water  was  taken 


done  to  prepare  the  surface  for  the  dam  ex- 
cept to  scrape  up  a  dike  about  6  ft.  high 
along  the  downstream  toe.  This  dike  was 
to  prevent  tailings  from  washing  away  un- 
til the  scheme  of  construction  could  be  put 
into  effect.  The  flume  itself  was  set  back 
about  20  ft.  from  this  dike. 

First  Installation 

The  first  installation  at  the  dam  site  con- 
sisted of  a  10  x  12-in.  flume  made  of  2  x 
12-in.  plank  supported  on  bents  12  ft.  apart. 
The  bents  were  constructed  of  2  x  6-in. 
lumber  with  legs  supported  on  small  foot- 
boards and  with  1  x  6-in.  diagonal  bracing. 
The  flume  was  approximately  1000  ft.  in 
length  and  was  built  on  a  2  per  cent  grade, 
which  made  the  center  bent  of  the  flume 
about  24  ft.  in  height. 

In  the  bottom  of  the  flume  %-in.  holes 
were  bored  every  4  ft.  and  beneath  these 


CROSS-SECTIONS  OF  DAM   AND   FLUME,   LATTER   SHOWING  DISCHARGE   HOLE  AND  SPOUT 


as  the  equivalent  of  approximately  20  cu. 
ft.  in  volume. 

At  the  site  selected  for  the  dam  an  8-in. 
wood-stave  pipe  was  laid  along  the  axis  of 
the  canon  from  a  point  below  the  down- 
stream toe,  extending  upstream  approxi- 
mately 4000  ft.  At  intervals  of  300  or  400 
ft.  in  this  pipe  tees  were  placed  with  a  nip- 
ple, elbow  and  length  of  pipe  standing  ver- 
tically, the  nipple  fitting  loosely  in  the  tee 
so  that  the  pipe  could  be  swung  in  a  verti-. 
cal  arc.  By  this  means  the  entrance  to  the 
pipe  could  be  kept  at  the  reservoir  level 
and  would  draw  off  only  the  clear  surface 
water.  At  the  lower  end  of  this  pipe  line, 
below  the  toe  of  the  dam,  pumps  were  in- 
stalled which  returned  the  clear  water  to 
the  mill  to  be  used  over  again. 

The  surface  of  the  ground  at  the  dam 
site  consisted  of  soil  and  detritus  carried 
down   from  the  mountains.     Nothing  was 


were  fastened  short  troughs  or  spouts 
made  of  two  pieces  of  1  x  6-in.  lumber  6 
to  8  ft.  in  length.  These  spouts  pointed 
down  the  caiion  and  were  given  a  pitch 
from  the  horizontal  of  from  30  to  60  deg., 
which  was  varied  as  required.  The  coarse 
sands,  being  heavier  than  the  finer  mate- 
rial carried  in  suspension,  traveled  along 
the  bottom  of  the  flume  and  poured  through 
the  small  holes  in  steady  streams  without 
permitting  the  escape  of  much  water.  This 
coarse  material  rapidly  piled  up  beneath 
the  spouts,  and  from  these  piles  it  was 
shoveled  up  by  hand  in  a  continuation  of 
the  dike  which  at  first  marked  the  down- 
stream toe  of  the  fill. 

The  percentage  of  coarse  sand  carried 
determined  the  number  of  small  holes  that 
would  be  kept  open.  If  this  percentage 
were  low,  only  a  short  section  of  the  flume 
was     used,     the     remaining     holes     being 
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SPOUTS  IN   SERVICE  ON    1000-FOOT  FLUME 


GENERAL    VIEW    OF    ONE    OF    THE    MINE-TAILING    DAMS 


September  9,  1916 


plugged.  In  short,  the  number  of  holes 
opened  was  that  number  which  would  be 
provided  with  a  steady  flow  of  sand  by  the 
grade  of  material  being  handled.  In  order 
to  increase  the  height  of  the  dam  uniform- 
ly throughout  its  length,  successive  sec- 
tions of  the  flume  were  used  in  rotation. 

At  first  small  pipes  about  3  in.  in  diame- 
ter were  placed  through  the  earth  dike  to 
carry  off  the  excess  water  and  prevent  the 
washing  away  of  the  material,  but  the  hy- 
draulic fill  was  found  to  build  up  very  rap- 
idly, and  by  keeping  the  dike  a  foot  or  two 
higher  than  the  depositing  material  the 
fill  was  found  to  assume  a  grade  of  about  7 
per  cent  on  the  upstream  side.  This  flat 
slope  resulted  from  the  incoming  water  and 
fine  material  impounded  behind  the  coarse 
fill.  It  is  notable  that  the  water  drained 
from  the  coarser  material  with  great  rapid- 
ity, and  it  was  possible  to  walk  over  it  al- 
most immediately.  In  a  few  hours  there 
was  no  water  visible  in.  the  higher  portions 
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flume,  attended  to  the  plugs  in  its  bottom, 
and  shoveled  up  the  dike  or  border, 
while  a  fourth  man  acted  as  fore- 
man and  had  general  charge  of  the  opera- 
tions. The  moving  of  the  flume  necessi- 
tated by  the  completion  of  each  stage  in 
the  building  of  the  dam  occurred  at  in- 
tervals of  about  90  days — these  intervals 
varying  with  the  tonnage  impounded  and 
the  increasing  length  of  the  dam,  the  in- 
terval being  longer  as  the  length  of  the 
structure  increased.  Flood  waters  were 
carried  off  through  a  tunnel  driven  through 
a  hill  on  the  west  side  of  the  basin.  A  6 
X  6-ft.  timber  waste  tower  was  built  at  the 
entrance  to  this  tunnel,  and  the  height  of 
this  tower  was  increased  from  time  to  time 
as  the  work  advanced. 

Material  Handled  at  1  Cent  a  Ton 

At  the  time  the  photographs  were  taken 
the  dam  was  1800  ft.  in  length  and  96  ft, 
in  height.     The  cost  of  handling  the  mate- 
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Pipe  Trestles  of  Wood 
.    Replaced  by  Concrete 

Permanent      Structures      Supersede      Decayed 
Wooden    Supports   at    Philadelphia    With- 
out   Interrupting    Water    Service 

By  JOH.N  S.  ELY 

Assistant  Engineer,  Bureau  of  Water, 
Philadelphia 

THE  Water  Bureau  of  Philadelphia  has 
recently  completed  the  replacement  of 
several  old  wooden  trestles  carrying  large 
feed  mains  with  new  structures  of  con- 
crete and  steel  without  interrupting  the 
service  of  the  feed  mains.  The  largest  of 
these,  known  as  the  Silverwood  Street  tres- 
tle in  Roxboro,  is  432  ft.  long,  27  ft.  high 
at  the  center  and  carries  two  30-in.  mains. 
Another,  known  as  the  Fowler  Street  tres- 
tle, is  144  ft.  long  and  12  ft.  high  at  the 
center,  and  carries  the  same  two  mains,  be- 


MAINTENANCE   OF    WATEK   SUPPLY   REQUIRED  THAT  THE  LARGE  MAINS  BE  KEPT  IN  UNINTERRUPTED  SERVICE  WHILE  THE  DECAYED  WOODEN 

TRESTLES  WERE  BEING  REPLACED  WITH  CONCRETE  AND  STEEL  SUPPORTS 


of  the  slope.  It  was  observed  that  the  fill 
settled  very  slightly  on  account  of  the 
solidity  with  which  the  material  packed 
down  as  it  fell  from  the  flume.  The  filling 
of  the  canon  required  the  use  of  three 
dams,  all  of  which  were  built  in  the  same 
manner. 

Construction  Force  and  Methods 

One  laborer  per  8-hour  shift  was  found 
to  be  enough  to  keep  the  dike  shoveled  up 
along  the  crest  of  the  downstream  slope. 
It  was  intended  to  keep  the  incline  of  this 
slope  at  about  30  deg.,  but  it  was  found 
that  the  sand  shoveled  up  by  hand  assumed 
a  slope  of  about  45  deg.,  and  this  was  al- 
lowed to  govern.  The  fill  was  continued  on 
each  stage  until  the  material  reached  the 
bottom  of  the  flume  and  necessitated  its  re- 
moval to  a  new  position.  When  the  flume 
was  moved  it  was  set  back  upstream  a  suffi- 
cient distance  to  bring  the  general  slope  of 
the  downstream  face  to  about  30  deg.,  as 
shown  in  the  accompanying  drawing.  In 
moving  the  flume,  bents  which  could  be 
easily  pulled  were  taken  out  and  used  again, 
the  others  being  abandoned.  It  was  found 
that  the  loss  of  lumber  involved  was  very 
slight. 

Four  men  were  normally  required  in  the 
construction  of  the  dam.  One  man  on  each 
of    the    three    8-hour    shifts    watched    the 


rial  used  in  its  construction  while  placing 
1500  tons  per  day  has  amounted  to  approx- 
imately one  cent  per  ton,  not  including  the 
cost  of  the  water.  The  water,  however,  had 
formerly  been  lost  when  the  tailings  were 
allowed  to  settle  and  distribute  along  the 
canon  and  empty  into  the  rivers  previous 
to  the  enactment  of  the  law  that  prohibited 
this  practice.  Now  that  the  water  is  saved 
it  is  considered  that  its  value  should  be 
credited  to  the  impounding  system. 

It  has  been  suggested  that  where  water 
is  available  this  system  of  deposition  in  a 
modified  form  might  be  used  to  advantage 
in  the  construction  of  railroad  or  highway 
fills  or  earthfill  dams,  since  it  does  not  re- 
quire an  expensive  outfit  and  the  work  can 
be  carried  on  with  a  small  crew  over  an  ex- 
tended period.  It  is  said  to  be  applicable 
wherever  sandy  earth,  sand  or  material 
not  carrying  any  considerable  percentage 
of  rock  and  gravel  is  available,  as  under 
these  conditions  the  cost  of  hydraulicking 
is  low  and  only  light  grades  are  required 
to  transport  the  material,  which  keeps  the 
necessary  volume  of  water  down  to  a  mini- 
mum. 

These  dams  were  constructed  according 
to  the  design  and  under  the  supervision  of 
the  author,  who  also  built  the  earthfill  dam 
first  used  for  storing  tailings  from  this 
mill. 


ing  about  1  mile  north  of  the  Silverwood 
Street  structure.  A  third  and  fourth  are  at 
Devereaux  Street  and  the  Northeast  Boule- 
vard, one  carrying  a  48-in.  main  and  being 
180  ft.  long  and  14  ft.  high;  the  other  carry- 
ing a  30-in.  main  and  being  396  ft.  long  and 
20  ft.  high. 

Old  Trestles  Decayed 

The  wooden  trestles  replaced  were  from 
fifteen  to  twenty  years  old,  and  for  some 
time  had  required  almost  constant  repair. 
They  were  all  of  the  same  general  type  of 
construction,  as  shown  in  the  photograph. 
Although  portions  of  the  timber  were  quite 
sound,  other  parts,  especially  the  mud  sills 
and  some  of  the  uprights,  were  badly  de- 
cayed. 

The  maintenance  of  the  water  supply  re- 
quired that  these  feed  mains  should  be  kept 
in  uninterrupted  service,  and  it  was  there- 
fore necessary  to  design  structures  which 
could  be  built  without  materially  disturbing 
the  old  trestles.  This  was  accomplished  by 
spacing  the  concrete  piers  half  way  between 
every  third  bent  of  the  old  trestle,  these 
piers  being  36  ft.  apart  center  to  center. 
The  concrete  piers  carry  24-in.  I-beams  36 
ft.  long,  the  elevation  of  these  beams  being 
such  as  to  bring  their  tops  just  below  the 
old  wooden  caps  so  that  the  latter  might  be 
temporarily  left  in  place.     It  was  then  an 
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easy  matter  to  transfer  the  load  to  the  new 
structure  and  remove  the  old. 

The  execution  of  the  work  required  con- 
siderable care  on  account  of  the  condition 
of  the  old  trestles.  This  was  especially  the 
case  on  the  Silverwood  Street  structure, 
where  it  was  necessary  to  carry  some  of  the 
pier  foundations  to  a  considerable  depth 
through  quicksand  before  suitable  footings 
could  be  found,  and  there  was  constant  dan- 
ger of  undermining  the  old  trestle  bents. 

The  structures  cost  about  as  follows: 


Silverwood  Street   trestle $6,800 

Fowler  Street  trestle 1  700 

Devereaux   Street   trestle    (48-in.) 2  000 

Devereaux   Street  trestle    (30-in.) 3,700 


The  work  was  done  under  the  general  su- 
pervision of  Carleton  E.  Davis,  chief  of  the 
Bureau  of  Water,  by  H.  M.  Piatt,  contrac- 
tor, of  Philadelphia. 


Bronze-on-Bronze  Friction  in 
Sluice  Gates  Tested 

Results  Ml  U.  S.  Reclamation  Structures  Show 
Wide  Variation  in  Value  of  CoefiBcient 
■>=>  By  D.  C.  HENNY 

Consulting  Hydraulic  Engineer,  Portland,  Ore. 

IN  THE  DESIGN  of  the  moving  appa- 
ratus of  large  sluice  gates  intended  to 
operate  under  high  pressures,  the  friction 
of  bronze  on  bronze  is  the  most  important 
factor.  Much  difference  of  opinion  exists 
as  to  the  proper  coefficient  to  be  adopted  in 
design. 

The  U.  S.  Reclamation  Service  has  in- 
stalled in  the  last  few  years  sluice  gates  at 
the  Pathfinder,  Arrowrock  and  Elephant 
Butte  dams.  These  gates  are  provided  with 
bronze  wearing  faces  and  are  operated  by 
oil  pressure  on  pistons  moving  in  cylinders 
mounted  on  the  gate  bodies.  Experiments 
have  been  made  during  the  last  year  to 
ascertain  the  coefficient  of  friction.  The 
operating  force  was  determined  from  read- 
ing of  the  oil  gages.  Internal  friction  of 
moving  apparatus  was  approximated  by  the 
oil  pressure  necessary  to  move  the  gate 
near  its  wide-open  position.  The  weight  of 
moving  parts  was  known  and  allowed  for. 
The  gates  were  moved  so  slowly  that  the 
force  required  to  overcome  momentum 
could  be  neglected. 

Pressures  were  read  and  frictional  re- 
sistances were  determined  for  the  gates  in 
various  positions.  Considerable  variation 
was  found  in  the  resultant  friction  coeffi- 
cient, the  maximum  exceeding  the  average 
over  30  per  cent.  The  maximum  values 
found  for  the  gates  nearly  or  entirely  closed 
are  given  in  the  accompanying  table: 


Stream  Flow,  Not  Rainfall,  Best 
Criterion  for  Yield? 

Sir:  The  writer  was  much  surprised  by 
some  of  the  statements  of  Clemens  Herschel 
in  regard  to  rainfall  and  stream  flow  as 
quoted  by  you  in  the  issue  of  July  22,  1916. 
Mr.  Herschel  evidently  ridicules  the  idea  of 
the  usefulness  of  rainfall  data  and  would 
have  all  the  estimates  on  the  power  avail- 
able at  prospective  water-power  sites  based 
on  the  contents  of  a  single  volume,  in  which 
all  the  data  contained  in  the  water-supply 
and  irrigation  papers  would  be  summarized 
in  400  single-page  cuts. 

Mr.  Herschel  states  that  "if  the  daily 
discharge  of  a  river  at  a  certain  point  be 
plotted  for  the  365  days  of  the  year,  in 
order  of  their  magnitude  (not  consecu- 
tively in  the  order  of  the  days  of  their 
occurrence) ,  a  perfectly  smooth  curve  show- 
ing the  year's  discharge  will  be  produced. 
Take  fifteen  or  twenty  such  years,  if  the 
records  avail,  and  three  such  curves  may 
be  produced — one  of  average  flow,  another 
enveloping  all  the  minima  flows,  and  a  third 
enveloping  the  maxima  flows.  And  for  a 
period  of  that  length  the  discharge  of  that 
river,  at  that  point,  has  been  portrayed 
practically  for  all  time.  Nothing,  or  little 
more,  is  needed  in  its  hydrographic  study 
for  the  uses  of  the  constructing  engineer." 

While  it  would  indeed  be  fortunate  if  rec- 
ords of  from  fifteen  to  twenty  years  in 
length  were  available  over  the  entire  coun- 
try, as  a  matter  of  fact  there  are  compara- 
tively few  records  of  such  length  as  this 
unless  it  be  in  New  England,  where  water 
powers  have  been  in  existence  for  three- 
quarters  of  a  century.  We  may  take,  for 
example,  the  thickly  populated  state  of  New 
York,  where  stream  gaging  has  been  carried 
on  to  a  much  greater  extent  than  in  most 
states  of  the  Union.  In  all  of  that  part  of 
the  state  in  which  the  rivers  drain  ulti- 
mately into  the  St.  Lawrence,  comprising 
rivers  important  for  water-power  purposes 
— such  as  the  Genesee,  Oswego,  Salmon, 
Black,  Racquette.  Saranac  and  Ausable — 
there  is  not  a  single  fifteen-year  record. 

Such  curves  as  Mr.  Herschel  proposes 
must  be  taken,  almost  altogether,  from  rec- 
ords from  one  to  ten  years  in  length.  For 
an  engineer  to  make  estimates  on  such  data 
without  due  consideration  to  the  records  of 


Results    of   Friction    OoiiFnciENT  Tests  on  Sluice  Gates 
Size  of  sates 

A 

Hori- Verti-  Maximum  Experiments 

zontal.  cal,  friction                           under 

_     .  _    ,                                                              ft.        ft.  Pressure,  ft.            coefficient  supervision  of 

Pathfinder    4.42x7.50  127                              0.44  A.  VPeiss 

Arrowrock    .1.00  x  5.00  48.5-54. S                       0.42  C.  H.  Paul 

EHephant   Butte    3.92x5.00  109.8                        0.38  L.J.Charles 


With  a  few  exceptions  materially  smaller 
factors  were  found  with  the  gates  partly 
open,  which  is  probably  due  to  vibration. 

The  gates  tested  had  been  raised  and 
lowered  previous  to  the  experiment  at  in- 
tervals of  not  over  two  months.  The  effect 
of  leaving  gates  closed  for  many  months  or 
years  cannot  well  be  determined,  as  Recla- 
mation instructions  require  gates  to  be 
operated  periodically  to  ascertain  their 
working  condition. 


rainfall  for  40  or  50  years,  which  are  in 
most  cases  available,  would  be  absurd. 

While  it  is  futile  to  attempt  to  formulate 
the  relations  between  rainfall  and  runoff, 
at  the  same  time  the  amount  of  runoff  is 
more  dependent  upon  the  amount  of  the 
precipitation  and  its  variations  throughout 
the  year  than  upon  any  other  factor.  While 
there  is  no  question  as  to  the  value  of 
stream-flow  records,  the  study  of  rainfall 
data  in  connection  with  them  will  continue 


to  be  of  the  utmost  importance,  at  least  for 
the  next  twenty-five  years,  until  we  have  a 
much  greater  number  of  long  stream-flow 
records. 

Mr.  Herschel  deprecates  the  usefulness  of 
the  data  contained  in  the  water-supply  and 
irrigation  papers  on  the  ground  that  too 
much  data  are  given.  Sufficient  data  are 
given  to  enable  those  who  use  the  results 
to  appreciate  their  accuracy,  and  the  U.  S. 
Geological  Survey  is  to  be  commended  for 
this  practice. 

Many  of  the  water-power  failures  of  the 
country  have  been  due  more  than  anything 
else  to  overestimating  the  power  available. 
Estimates  have  been  made  based  on  short 
stream-flow  records  without  due  considera- 
tion to  the  rainfall.  Mr.  Herschel's  plan  of 
combining  all  the  stream-flow  data  of  the 
country  into  one  yolume  would  undoubtedly 
furnish  an  easy  way  for  those  who  do  not 
care  to  take  the  time  to  give  thorough  study 
to  the  problem  to  make  rough  estimates. 
However,  if  the  material  in  such  a  volume 
were  used  without  consideration  to  the  man- 
ner in  which  the  measurements  were  made 
and  to  the  long  rainfall  records  available  it 
would  do  more  harm  than  good. 

James  P.  Wells, 
Consulting  Engineer. 

Rochester,  N.  Y. 


His  Work  Done 

Sir:  It  has  been  repeatedly  remarked  in 
your  pages  of  late  that  engineers,  who  are 
in  a  large  measure  responsible  for  the  suc- 
cess of  many  of  the  most  notable  enter- 
prises, fail  to  get  adequate  appreciation  of 
the  essential  part  they  are  playing  in  the 
world's  development.  This  is  undoubtedly 
true,  and  I  am  therefore  happy  to  be  able 
to  bring  to  your  attention  an  exception, 
which  I  am  confident  must  have  created  a 
profound  impression  in  the  minds  of  those 
members  of  our  profession  who  were  for- 
tunate enough  to  witness  the  occurrence. 

Coos  Bay  has  been  many  years  awaiting 
the  construction  of  a  railway  to  provide 
direct  connection  with  the  interior,  and  is 
celebrating  its  completion  at  the  time  of 
this  writing.  One  of  the  features  of  the 
celebration  was  the  dedication  to  the  city  of 
North  Bend,  Ore.,  of  a  magnificent  natural 
park  of  virgin  timber,  overlooking  the  bay, 
and  the  bridge  carrying  the  Southern  Pa- 
cific Railway  across  Coos  Bay  to  the  cities 
of  North  Bend  and  Marshfield.  A  vast 
throng  of  people,  including  representative 
organizations  from  Portland,  San  Fran- 
cisco and  other  nearby  cities,  had  gathered 
in  the  twilight  of  a  beautful  evening,  in  a 
natural  amphitheater  surrounded  by  giant 
fir  trees,  to  witness  the  dedication  and  to 
listen  to  the  addresses  of  Oregon's  gov- 
ernor and  many  other  notable  men  who  had 
come  to  congratulate  Coos  Bay.  When  L. 
J.  Simpson,  the  donor  of  the  park,  reviewed 
the  events  that  had  led  up  to  its  dedication, 
and  paid  tribute  to  the  men  who  are  leaders 
in  the  development  of  Coos  Bay,  he  asked 
for  recognition  of  the  work  done  by  the 
man — the  engineer — who  built  the  bridges 
spanning   the    Coos    Bay    Harbor    and    the 
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Umpqjia  River  on  the  just-completed  branch 
of  the  Southern  Pacific  Railway. 

He  related  how  this  engineer— crippled 
for  life  through  the  loss  of  a  leg  in  a  colli- 
sion between  his  gasoline  speeder  and  a 
work  train— on  his  bed  in  the  hospital  at 
North  Bend  had  heard  the  joyous  sound 
of  the  factory  whistles  around  the  bay,  wel- 
coming the  first  through  train  to  pass  over 
his  completed  bridges,  and  the  salute  of  the 
locomotive  in  reply.  He  burst  into  tears 
and  exclaimed,  "Thank  God,  my  work  is 
done!"  The  large  spirit  of  the  3000  Ore- 
gonians  and  Californians,  gathered  in  the 
mighty  solemnity  of  that  virgin  forest,  re- 
sponded in  an  outburst  of  thundering  ap- 
plause for  C.  R.  Broughton,  an  engineer. 
L.  F.  Heuperman, 

Marshfield,  Ore.  City  Engineer. 


Justice  to  the  Contractor 

Sir  : '  I  have  read  with  interest  the  ed- 
itorial, "Justice  to  the  Contractor,"  appear- 
ing in  your  issue  of  April  15,  page  502, 
and  believe  that  there  is  much  merit  in 
what  you  advocate.  However,  it  would 
seem  that  the  issue  is  still  somewhat  con- 
fused. Friction  between  engineers  and  con- 
tractors arises  from  a  number  of  causes,  of 
which  the  following  are  possibly  the  most 
conspicuous: 

1.  Low  bidding,  with  the  resulting  ten- 
dency of  contractors  to  skimp  their  work  in 
order  to  avoid  serious  financial  losses. 

2.  Careless  or  crooked  superintendents. 
No  contractor  of  importance  can  personally 
supervise  all  of  his  projects,  and  the  men 
whom  he  selects  are  naturally  more  anxious 
to  show  profits  than  they  are  to  follow  the 
specifications. 

3.  Incompetent  contractors  and  superin- 
tendents— men  who,  though  paid  a  fair 
price  for  their  work,  are  constantly  in  trou- 
ble with  the  engineer  because  they  do  not 
know  the  difference  between  good  methods 
and  bad  methods,  and  greatly  dislike  inter- 
ference on  the  part  of  any  engineer. 

4.  Incompetent  or  unscrupulous  engi- 
neers. 

5.  Cloudy  or  unjust  specifications. 

The  writer  has  been  engaged  on  govern- 
ment work  now  for  about  ten  years  and, 
like  most  engineers,  has  had  his  share  of 
trouble  with  contractors,  and  it  is  his  candid 
opinion  that  at  least  90  per  cent  of  the 
friction  between  engineers  and  contractors 
comes  under  the  first  three  heads  men- 
tioned. The  average  contractor  makes  two 
erroneous  assumptions — first,  that  he  is 
always  entitled  to  profit;  and,  second,  that 
the  party  of  the  first  part  in  his  contract 
has  no  interest  except  in  the  general  quality 
of  the  finished  structure. 

The  first  assumption  leads  contractors  to 
try  to  filch  a  profit  when  they  have  under- 
bid on  a  job.  The  second  assumption  is  a 
frequent  cause  for  the  underbidding,  for 
instead  of  bidding  on  methods  and  even 
materials  that  are  definitely  described  in 
the  specifications,  contractors  often  bid  on 
something  that  they  may  honestly  enough 
suppose  to  be  just  as  good,  but  which, 
nevertheless,  does  not  conform  with  the 
specifications.  Thus,  not  long  ago  the 
writer  had  charge  of  a  concrete  bridge  job 
the  specifications  for  which  definitely  for- 
bade the  use  of  the  sand  and  gravel  found 
in  the  river  over  which  this  bridge  was  to 
be  built'.  The  only  other  sand  and  gravel 
available  had  to  be  hauled  nearly  10  miles. 
The  man  who  got  the  contract  claimed  that 
the  clause  forbidding  the  use  of  the  local 


river  gravel  was  unjust.  A  .serious  conflict 
resulted.  It  was  evident  that  the  contractor 
had  examined  the  local  material  before  he 
put  in  his  bid,  and  that  he  thought  it  prob- 
able that  he  could  "bluff  the  engineer  out." 

Another  case  which  the  writer  recently 
had  to  handle  involved  the  use  of  brass- 
plated  hardware  on  a  contract  calling  for 
solid  cast  bronze  hardware.  The  contractor 
said  frankly  that  he  had  bid  on  the  cheaper 
hardware,  that  he  thought  it  was  really 
just  as  good,  and  that  he  felt  it  was  an 
imposition  to  ask  him  to  go  to  the  expense 
of  following  a  specification  that  he  believed 
to  be  unnecessary.  Of  course  there  was 
some  friction,  for  the  change  cost  the  con- 
tractor a  good  deal  of  money. 

It  is  true  that  engineers  are  sometimes 
crooked  and,  I  suppose,  often  incompetent. 
But  is  there  any  reason  for  supposing  that 
the  standard  of  honesty  is  higher  among 
contractors,  or  any  reason  for  believing  that 
they  are  less  often  incompetent?  I  think 
not.  On  the  contrary,  the  long  educational 
training  given  to  the  modern  engineer 
makes  it  distinctly  likely  that  on  the  aver- 
age his  training  is  much  better  than  that 
of  the  contractors  with  whom  he  deals.  But 
as  the  contractor's  financial  relation  to  the 
job  is  very  different  from  that  of  the  engi- 
neer, he  naturally  takes  every  interference 
very  seriously,  for  interference  is  usually 
in  the  line  of  demanding  higher  standards 
of  work  at  an  added  cost  to  the  contractor. 
The  average  contractor  seems  to  feel  that 
his  interest  demands  that  he  maintain  the 
lowest  standards  that  the  engineer  will 
permit. 

So.  while  the  writer  believes  in  doing 
anything  that  can  be  done  to  clarify  speci- 
fications and  make  them  entirely  fair,  and 
agrees  with  the  editors  that  the  practice 
of  writing  specifications  which  are  one- 
sided should  be  stopped,  at  the  same  time 
he  wishes  to  point  out  that  even  this  will 
not  eliminate  friction  between  engineers 
and  contractors,  because  the  real  cause  of 
most  of  the  friction  lies  deeper  than  the 
specifications. 

Eng'neprs  make  a  great  mistake  in  pre- 
tending that  an  engineer  employed  by  an 
owner  to  supervise  construction  is  or  can 
really  be  an  arbitrator  between  the  owner 
and  the  contractor.  An  engineer  in  such  a 
position  is  hired  to  know  what  the  owner 
wants,  and  to  see  that  he  gets  it.  If  there 
is  friction  between  the  owner  and  the  con- 
tractor, either  about  the  nature  or  the  ex- 
tent of  the  work,  some  other  engineer  or 
contractor  should  be  called  in  to  arbitrate 
the  matter.  The  owner's  engineer  is  and 
ought  to  be  an  interested  party.  Moreover, 
he  ought  to  know  that  he  is  an  interested 
partv.  and  act  as  an  interested  party.  He 
would  recognize  at  once  the  ridiculousness 
of  referring  controversies  to  the  contrac- 
tor's engineer.  It  is,  in  reality,  eaually 
ridiculous  for  him  to  pretend  to  be  able  to 
arbitrate  between  the  owner  and  contractor. 

It  is  a  wonderful  thing  for  a  young  engi- 
neer to  have  an  opportunity  to  deal  with  a 
broadminded,  honorable  contractor.  There 
are  many  such.  But  as  long  as  human 
nature  is  human  nature,  there  will  always 
be  ienorant,  careless  and  unscrupulous  men 
in  the  contracting  business,  and  they  are 
not  apt  to  be  easy  men  to  do  business  with. 
An  engineer  is  the  guardian  of  his  em- 
ployer's rights,  and  if  guarding  them  re- 
quires tact  he  should  use  tact,  but  if  guard- 
ing them  requires  a  club,  he  should  never 
be  out  of  reach  of  at  least  a  couple  of  them. 
I  believe  strongly  in  writing  clear,  fair  and 


complete  specifications,  but  engineers  .should 
all  recognize  that  no  matter  how  clearly 
specifications  are  written,  getting  them  car- 
ried out  will  continue  to  be  a  man-sized  job. 

J.  L.  Harrison. 
Manila,  P.  I. 


Average  Bid  as  Basis  for  Award  of 
Contract 

Sir:  The  idea  mentioned  in  the  letter  of 
Zenas  W.  Carter  in  the  Engineering  Record 
of  Aug.  19,  page  240,  that  contracts  should 
be  let  to  the  bidder  nearest  the  average, 
appeals  to  the  writer,  who  has  been  an 
advocate  of  this  method  for  some  years 
past.  The  writer  seriously  proposed  a  num- 
ber of  years  ago  that  when  bids  are  re- 
ceived for  any  large  piece  of  work  the  low- 
est bid  and  the  highest  bid  should  be  re- 
jected. The  rest  of  the  bids  should  be 
averaged  and  compared  with  the  carefully 
made  estimate  of  the  engineer,  which  should 
be  submitted  in  a  sealed  envelope  before 
the  call  for  bids  is  issued.  The  estimate 
of  the  engineer  should  be  in  the  form  of  a 
bid,  based  on  day  work  under  his  supervi- 
sion. If  the  average  bid  do6s  not  exceed 
the  estimate  of  the  engineer  by  more  than 
10  per  cent,  the  contract  is  to  be  awarded 
to  the  bidder  closest  to,  and  below,  the 
average,  provided  his  bid  is  not  lower  than 
the  estimate  of  the  engineer.  Otherwise 
let  the  engineer  do  it. 

This  method  eliminates  the  low  bidders 
who  are  ignorant  and  the  men  who  bid  high 
because  they  do  not  want  the  work,  but  put 
in  a  bid  merely  to  keep  themselves  in  the 
eye  of  men  having  work  to  do.  It  is  pre- 
sumed that  the  only  bidders  will  be  those 
who  really  want  the  work  and  who  will 
figure  to  get  it.  Such  an  arrangement 
should  go  far  to  prevent  pooling,  for  figures 
cannot  be  pyramided. 

Ernest  McCullough, 
Consulting  Engineer. 
Chicago. 


New  Standard  Method  for  Determining 
Elastic  Limit  Proposed  by  A.  S.  T.  M. 

At  the  recent  annual  meeting  of  the 
American  Society  for  Testing  Materials  a 
proposed  new  method  for  determining  the 
elastic  limit  was  introduced  in  the  standard 
specifications  for  automobile  carbon  and 
alloy  steels,  and  sent  to  letter  ballot  of  the 
society.  Instead  of  the  former  simple  re- 
quirement, "the  elastic  limit  .shall  be  de- 
termined by  means  of  an  extensometer," 
the  method  used  by  the  Pennsylvania  Rail- 
road and  illustrated  by  moving  pictures  at 
the  meeting  has  been  prescribed  as  fol- 
lows: 

"The  elastic  limit  called  for  by  these 
specifications  shall  be  determined  by  an 
extensometer  reading  to  0.0002  in.  The 
extensometer  shall  be  attached  to  the  speci- 
men at  the  gage  marks  and  not  to  the 
shoulders  of  the  specimen,  nor  to  any  part 
of  the  testing  machine.  When  the  specimen 
is  in  place  and  the  extensometer  attached, 
the  testing  machine  shall  be  operated  so  as 
to  increase  the  load  on  the  specimen  at  a 
uniform  rate.  The  observer  shall  watch  the 
elongation  of  the  specimen  as  shown  by  the 
extensometer  and  shall  note,  for  this  de- 
termination, the  load  at  which  the  rate  of 
elongation  shows  a  sudden  increase.  The 
extensometer  shall  then  be  removed  from 
the  specimen,  and  the  test  continued  to  de- 
termine the  tensile  strength." 
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Forms  for  Handrail  on  Large 
Viaduct  Used  66  Times  Each 

By  HAROLD  E.  KETCHUM 

Superintendent     Hunkin-Conkey     Construction 

Company,  Cleveland,  Ohio 

SIX  SETS  of  forms  are  being  used  sixty- 
six  times  each  to  complete  400  sections 
of  the  handrail  for  the  lower  deck  of  the 
Detroit-Superior  bridge  in  Cleveland,  being 
built  by  the  Hunkin-Conkey  Construction 
Company.  Hot  tallow  for  oiling  the  forms 
and  a  small,  but  powerful,  hand  winch  for 
pulling  the  tie  bolts  and  handling  the  out- 
side form  have  contributed  greatly  to  the 
speed  and  economy  of  the  work. 

The  handrail  is  being  cast  in  place  be- 
tween the  columns  which  support  the  up- 
per deck.  Five  1-in.  square  dowels  at  each 
column  and  seven  ^  2-in.  dowels  in  the  curb 
serve  to  tie  the  handrail  in  place.  As  the 
sections  vary  from  8  ft.  to  8  ft.  4^2  in.  in 
length,  a  standard  size  of  form  is  used,  with 
filler  pieces  on  the  outside  forms  for  the 
longer  sections.  The  inside  of  the  rail  is 
flush  with  the  inside  of  the  columns,  and  the 
inside  form  accommodates  both  lengths 
without  alteration.  To  provide  a  tight  joint 
with  the  columns  on  the  outside  of  the  rail, 
where  the  forms  must  fit  between  the  posts, 
strips  of  light  sheet  iron  are  tacked  on  the 
edges  and  at  the  bottom  of  the  form. 

The  form  for  the  inside  is  made  of  2  x 
8-in.  studs  sheeted  with  IVi-in.  ship  lap. 
The  outside  of  the  rail  has  a  2-in.  recessed 
panel,  an  overhanging  molded  coping  and  a 
wide  base.  Although  it  was  at  first  thought 
necessary  to  make  the  form  in  three  pieces, 
this  was  avoided  by  providing  a  Vi-in.  draw 


on  the  edges  of  the  panel  and  the  molded 
coping  and  by  oiling  the  forms  with  hot 
tallow.  The  ten  '^-in.  bolts  which  pass 
through  2  x  6-in.  wales  and  hold  the  form 
together  are  well  greased,  and  are  pulled 
with  a  small  winch,  called  the  "Pull  Lift," 
the  day  after  the  forms  are  concreted. 

This  same  winch  is  used  for  setting  the 
outside  form  and  removing  it,  as  shown  in 
the  photograph.  Three  men  do  all  the  work 
of  setting  and  moving  the  forms,  a  small 
cart  being  used  to  haul  them  along  the 
bridge.  This  gang  handles  the  six  forms, 
places  the  eight  ^'>-m.  square  reinforcing 
bars  in  each  panel  and  helps  with  the 
concreting  of  three  complete  sections  of  rail 
a  day.  The  concreting  is  done  with  the 
regular  mixing  and  cableway  equipment 
used  for  the  east  section  of  the  bridge, 
the  concrete  being  chuted  over  the  edge  of 
the  upper  deck  through  flexible  pipe  spouts. 
Forty-five  minutes  is  required  to  fill  six 
rail  forms  with  7  yd.  of  concrete.  The 
forms  are  usually  poured  in  the  afternoon 
and  removed  the  next  morning. 

The  surface  of  the  green  concrete  is 
rubbed  with  a  wooden  float  and  a  small 
amount  of  1  to  1  mortar  until  a  uniform 
finish  is  obtained.  A  bush  hammered  sur- 
face is  required  in  the  recessed  panel,  and  is 
obtained  by  scratching  the  green  concrete 
with  a  steel  brush.  One  man  finishes  three 
sections  a  day.  The  long  service  of  the 
forms  is  attributed  largely  to  the  tallow 
grease,  which  is  applied  hot  both  inside  and 
outside. 


When  to  Open  the  Flood  Gate 

THE  COFFERDAM  for  lock  No.  2  on 
the  Cape  Fear  River,  in  North  Carolina, 
described  on  page  325,  was,  as  usual 
with  river  work,  expected  to  be  overtopped 
by  extreme  floods.  Instead  of  trusting  to 
luck  to  fill  the  coffer  by  opening  the  flood- 
gate before  water  could  pour  over  the  top 
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and  play  havoc  with  the  work  inside,  the 
time  required  to  fill  the  dam  through  the 
24-in.  diameter  pipe  that  served  as  a  flood- 
ing flume  was  carefully  figured  for  different 
stages  of  the  river  and  different  rates  of 
rise.  Thus  the  river  stage  at  which  it  was 
necessary  to  open  the  floodgate  so  that  the 
water  inside  would  reach  the  top  at  the 
same  time  as  the  river  outside  was  deter- 
mined. The  accompanying  diagram  shows 
that  with  the  river  rising  at  a  rate  of  3  in. 
per  hour  it  was  not  necessary  to  open  the 
gate  until  stage  30  was  reached,  as  the 
cofferdam  would  fill  under  that  head  in  6 
hours,  or  by  the  time  the  river  would  reach 
its  top  at  El.  31.  A  second  curve  indicates 
that  with  the  river  rising  6  in.  per  hour  the 
gate  should  be  opened  at  stage  29,  and  the 
third  curve  gives  26  ft.  as  the  stage  at 
which  the  gate  should  be  opened  with  the 
river  rising  1  ft.  per  hour.  The  24-in.  pipe 
was  located  at  stage  19  on  the  river  gage. 

The  work  on  the  Cape  Fear  River  is  be- 
ing carried  out  with  government  equipment 
by  day  labor  in  general  charge  of  Capt.  C. 
S.  Ridley,  Corps  of  Engineers,  U.  S.  Army. 
Norman  M.  Chivers,  assistant  engineer,  had 
direct  charge  of  operations  at  lock  No.  2. 


TRUCK   AND   WATCH-SIZED   HOIST   AID   IN    BUILDING    BRIDGE    RAIL    ECONOMICALLY 


Perforating  Ties  Before  Creosoting 
Increases  Penetration 

Perforating  Douglas-fir  ties  in  such  a 
way  as  to  take  advantage  of  the  fact  that 
creosote  oil  enters  the  wood  along  the 
grain  with  greater  ease  than  in  any  other 
direction  has  resulted  in  a  penetration  of  six 
times  as  great  as  obtained  when  the  tie  is 
not  perforated  before  treatment,  according 
to  a  bulletin  published  by  the  Association 
of  Creosoting  Companies  of  the  Pacific 
Coast.  By  running  the  ties  through  special 
machines  equipped  with  short  metal  points 
mounted  on  revolving  drums,  the  surfaces 
are  perforated  in  such  a  way  that  it  is 
necessary  for  the  creosote  to  travel  only 
31/2  in.  along  the  grain  from  each  perfora- 
tion to  treat  the  wood  thoroughly. 

The  effect  the  perforating  might  have 
on  the  strength  of  a  tie  was  determined  by 
tests  conducted  by  the  Association  of  Creo- 
soting Companies  of  the  Pacific  Coast, 
which  shows  that  the  compressive  strength 
at  the  elastic  limit  of  the  unperforated  cre- 
osoted  tires  was  561  lb.  per  square  inch  and 
that  for  the  perforated  treated  specimen 
was  531  lb.  per  square  inch — a  decrease  in 
strength  of  only  30  lb.  per  square  inch. 


New  England  Waterworks 
Convention  Sept.  13-15 

Tentative    Program    Adopted    for    Three-Day 

Meeting  at  Portland,  Me. — Addresses  by 

Governor  and  Admiral  Peary 

The  thirty-flfth  annual  convention  of  the 
New  England  Waterworks  Association  will  be 
called  to  order  at  9.30  a.  m.,  Wednesday,  Sept. 
13,  at  Portland  Me.  William  F.  Sullivan,  pres- 
ident of  the  association,  will  introduce  Oakley 
C.  Curtis,  Governor  of  Maine;  W.  G.  Chap- 
man, Mayor  of  Portland,  and  W.  L.  Blake, 
president  of  the  board  of  trustees  of  the  Port- 
land Water  District,  who  will  welcome  the 
visitors  to  Portland.  Following  the  opening 
ceremonies  Rear  Admiral  R.  E.  Peary  will  ad- 
dress the  meeting.  David  E.  Moulton  will  pre- 
sent the  only  paper  now  scheduled  for  the  first 
morning  session. 

Wednesday  afternoon  will  be  devoted  to  a 
clambake  on  Long  Island  and  a  steamboat  ex- 
cursion through  Casco  Bay.  In  the  evening 
Elbert  E.  Lochridge  will  present  a  paper  on 
the  application  of  coagulant  intermittently  in 
excess  amounts  at  Springfield,  Mass.,  and 
Harvey  D.  Eaton  will  discuss  the  extension  of 
the  water-district  idea  in  Maine. 

Superintendents'  Sessions  Thursday 

At  the  morning  meeting  matters  of  partic- 
ular interest  to  waterworks  superintendents 
will  be  the  subjects  of  discussion.  The  ma- 
terials and  methods  used  in  making  service 
connections,  leakage  from  pipe  joints  and 
grading  cities  and  towns  for  insurance  pur- 
poses are  some  of  the  items  now  scheduled  for 
discussion  at  that  time.  An  excursion  to  Se- 
bago  Lake,  the  source  of  supply  of  the  Port- 
land Water  District,  and  to  Poland  Springs  is 
planned  for  Thursday  afternoon.  The  topics 
at  the  evening  session,  at  8  p.  m.,  will  be 
breaks  in  main  pipes  and  emergency  trucks 
and  repair  gangs.  Friday  will  be  devoted  to 
papers  on  waterworks  accounting  and  on  prob- 
lems of  New  Hampshire  water  supply  sanita- 
tion. The  work  of  the  Public  Utilities  Com- 
mission of  Maine  will  also  be  outlined.  An  ex- 
cursion to  Riverton  Park  will  be  made  in  the 
evening. 

The  trip  to  Portland  can  be  made  by  boat  or 
by  rail.  Steamers  leave  Boston  Sept.  12  at 
7  p.  m.  A  boat  leaves  New  York  at  6  p.  m., 
Sept.  11,  for  Boston,  which  permits  a  full 
day's  inspection  of  the  latter  city.  For  those 
desiring  to  go  straight  through  from  New 
York  to  Portland  a  boat  will  leave  New  York 
at  10.30  a.  m.,  Sept.  11,  arriving  at  Portland 
Tuesday  morning. 


Be  Sure  to  Read  It! 

Opportunities  Offered  to  American  Inter- 
ests in  the  Rehabilitation  of  Europe  Are 
Pointed  Out  on  Pages  310  and  311  by  W. 
S.  Kies,  Vice-President  of  the  American 
International  Corporation. 


Will  Place  Quebec  Bridge  Sept.  11 

The  superstructure  for  the  Quebec  bridge 
will,  if  weather  permits,  be  floated  into  posi- 
tion at  5  a.  m.  Sept.  11.  Owing  to  limited 
space  on  the  bridge  and  the  necessity  of  keep- 
ing clear  that  part  of  the  river  in  which  tugs 
will  be  operating,  no  one  who  is  not  engaged 
on  the  work  will  be  allowed  near  the  span  un- 
til it  is  suspended  from  the  links  by  which  it 
will  be  hoisted.  No  steamers  or  small  boats 
will  be  permitted  to  come  within  certain  boun- 
daries while  the  work  is  progressing.  Space 
for  spectators  has  been  provided  close  to  the 
bridge  on  the  south  shore  and  on  the  north 
shore  from  about  half  a  mile  below  the  struc- 
ture to  Sillery  Cove,  where  the  span  has  been 
erected. 

Excursions  this  Friday  and  Saturday  were 
planned  by  the  St.  Lawrence  Bridge  Company 
for  those  who  desired  a  close-up  inspection  of 
the  structure  and  the  details  of  the  mechanism. 


Willamette-Pacific  Line 
Completed  Last  Month 

120-Mile    Railroad    from    Central    Oregon    to 

Tidewater  Opens  New  Territory  —  Pay 

Tribute  to  Engfineer 

A  three-day  celebration  was  held  late  last 
month  in  the  cities  of  North  Bend  and  Marsh- 
field,  on  Coos  Bay,  in  southern  Oregon,  in 
honor  of  the  completion  of  the  120-mile  rail- 
road between  those  cities  and  Eugene.  The 
latter  city  is  on  the  main  line  of  the  Southern 
Pacific  Railroad  east  of  the  Coast  Range 
Mountains. 

The  gathering  to  witness  the  dedication  in- 
cluded representatives  from  San  Francisco, 
Portland  and  other  nearby  cities.  L.  J.  Simp- 
son, who  donated  to  the  city  of  North  Bend, 
Ore.,  a  magnificent  park  of  virgin  timber,  in 
his  address  paid  special  tribute  to  C.  R. 
Broughton,  the  engineer  who  built  the  bridges 
over  the  Coos  Bay  Harbor  and  the  Umpqua 
River  and  lost  a  leg  during  the  construction. 

The  new  railroad  has  involved  some  heavy 
construction  in  crossing  the  mountains,  in- 
cluding the  building  of  two  long  bridges.  The 
crossing  of  the  Umpqua  River  is  made  on  nine 
125-ft.  spans  and  one  360-ft.  span,  while 
traversing  the  arm  of  Coos  Bay  required  nine 
150-ft.  spans  and  a  458-ft.  drawspan  flanked 
on  either  side  by  one  180-ft.  span.  The  Coos 
Bay  bridge  with  its  approaches  has  a  total 
length  of  about  1  mile.  Both  this  and  the 
Umpqua  River  bridges  are  through  Howe 
trusses.  The  longest  of  the  nine  tunnels  on  the 
line  is  at  the  summit  of  the  Coast  Range.  It 
is  2480  ft.  long. 

The  construction  of  the  road,  which  is  a 
branch  of  the  Southern  Pacific  Railroad,  has 
been  anticipated  for  many  years  and  indus- 
tries have  in  the  meantime  developed  until  the 
two  coast  towns  are  now  important  ports  with 
a  combined  population  of  about  6500.  The 
saviTnill  at  Marshfield  is  said  to  be  the  largest 
on  the  Pacific  Coast. 


Hurricane  Sweeps  Over  West  Indies 

A  hurricane  which  recently  swept  over  the 
British  West  Indian  island  of  Dominica  is 
said  to  have  caused  fifty  deaths  and  wrecked 
a  number  of  bridges  and  houses.  The  wind 
velocity  is  given  as  seventy  miles  per  hour  and 
the   lowest   barometric   reading   as   29.10. 


Concrete  Reservoir  Collapses 

Water  released  by  a  30-ft.  break  in  the  con- 
crete reservoir  in  Madison,  Wis.,  on  East  Day- 
ton Street,  between  Blount  and  Blair  Streets, 
Aug.  26,  flooded  the  new  excavation  across  the 
street  as  well  as  nearly  all  basements.  It  is 
reported  that  poor  concrete,  lack  of  proper 
reinforcement  and  the  weakening  of  the  wall 
by  excavations  for  the  new  reservoir  caused 
the  accident. 

The  nearness  of  the  new  excavation  into 
which  most  of  the  water  rushed  is  said  to  have 
prevented  the  flood  reaching  the  city  barns 
and  other  nearby  structures.  The  reservoir 
was  erected  about  ten  years  ago. 


Outline  Water  Policy  for 
Pennsylvania  Commission 

Report  Urges  Co-operation   in   Planning   Pro- 
jects— Coet  of  State-Wide  Survey  Esti- 
mated at  $800,000 

Plans  to  provide  for  more  perfect  co-opera- 
tion between  the  state  and  different  communi- 
ties or  corporations  considering  flood-control 
or  water-supply  construction  in  Pennsylvania 
are  included  in  a  report  submitted  by  the 
Pennsylvania  State  Water  Supply  Commission 
made  public  this  week.  The  report  also  rec- 
ommends the  enlargement  of  the  present  water 
code  so  that  methods  will  be  provided  for  legal 
co-operation  in  constructing  and  maintaining 
water-control  works. 

It  is  pointed  out  that  a  condition  is  being 
reached  where,  unless  the  water  sources  are 
controlled  and  conserved,  those  sources  will 
not  be  sufficient  to  serve  the  needs  of  the 
state  and  a  gradual  slackening  of  development 
will  occur.  Also,  states  the  report,  there  is 
every  indication  that  an  increase  in  the  use 
of  water  will  continue  indefinitely  and  at  an 
accelerating  rate. 

Must  Have  Knowledge  of  Streams 

An  adequate  policy  for  the  control  and  reg- 
ulation of  the  waters  of  the  state,  according 
to  the  document,  cannot  be  formulated  until 
a  thorough  knowledge  is  obtained  of  the 
streams  of  the  state  nor  until  general  plans 
are  prepared  for  solving  those  problems.  An 
orderly  legal  code,  which  will  make  practicable 
the  execution  of  plans  and  will  insure  control 
and  supervision  over  construction  affecting  the 
river  system,  is  recommended. 

The  Water  Supply  Commission,  says  the 
report,  should  be  a  clearing  house  of  general 
information  on  problems  of  public  water  con- 
trol— not  in  the  sense  of  being  consulting  en- 
gineers, but  in  outlining  policies  and  furnish- 
ing information  which  only  a  public  institu- 
tion can  collect.  As  water-control  projects 
are  initiated  from  time  to  time  in  various  parts 
of  the  state,  the  commission  should  furnish 
advice  as  to  the  general  methods  which  may  be 
used  in  approaching  the  problems,  and,  sub- 
ject to  final  review  by  the  Public  Service  Com- 
mission, should  have  regulatory  powers  over 
such  undertakings.  This  advice  and  direction 
should  indicate  whether  the  community  or  cor- 
poration can  best  work  out  its  problems  alone 
or  in  co-operation  with  other  communities  and 
whether  a  single  object  such  as  water  supply 
can  best  be  secured  alone,  or  whether  more 
than  one  object,  such  as  water  supply  and 
flood  prevention,  or  water  supply  and  power 
development  should  be  provided  for  by  the 
same  improvement. 

Emphasize  Need  for  Inspection 

The  question  of  the  safety  of  structures  is 
also  discussed  and  the  importance  of  proper 
examination  emphasized  by  pointing  out  that 
a  single  dam  failure  may  cause  damage  of  an 
amount  sufl!icient  to  cover  the  inspection  cost 
for  several  years. 

The  necessity  is  emphasized  for  a  water  code 
giving  the  commission  power  to  adjust  the 
costs  so  that  co-operation  may  be  secured  be- 
tween communities  aff'ected  by  a  development. 
The  creation  of  a  court  of  appeals  is  suggested 
as  a  possible  measure  to  afford  a  means  of 
settling  differences  of  opinion  between  the  com- 
mission and  corporations  and  municipalities. 
The  cost  to  cover  the  entire  State  of  Pennsyl- 
vania, developing  the  possibilities  for  flood 
control,  water  supply  and  water  power  on 
each  river  system  in  the  state  is  estimated 
at  $800,000.  The  time  to  complete  a  state- 
wide survey  is  given  as  about  five  years. 
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Washington  Commissioners  and 
Engineers  Meet  at  Tacoma 

The  joint  convention  of  the  Washington 
State  Association  of  County  Commissioners  at 
Tacoma  will  be  opened  in  the  Hotel  Tacoma 
Thursday  morning,  Sept.  14.  After  the  ad- 
dress of  welcome  by  Governor  Lister  the  two 
associations  will  adjourn  to  their  respective 
halls.  Both  programs  include  many  papers  on 
roatPand  bridge  construction.  G.  M.  Savage, 
president  of  the  Washington  Paving  Company, 
will  speak  from  the  contractors'  viewpoint. 

A  joint  session  will  be  held  Friday  morning, 
after  which  each  body  will  follow  its  own  pro- 
gram until  Saturday  evening,  when  a  joint 
banquet  will  be  held.  Sunday  will  be  devoted 
to  an  automobile  tour  of  Reese's  Camp. 


May  Revive  Mississippi  River  Traffic 

The  St.  Paul  Association  of  Commerce  has 
appointed  a  special  committee  on  river  traffic 
which  will  attempt  to  work  out  a  comprehen- 
sive plan  for  the  development  of  adequate 
river  terminals.  The  chairman,  J.  W.  Cooper, 
has  called  to  his  assistance  a  citizens'  "Com- 
mittee of  One  Hundred,"  in  the  membership 
of  which  are  included  nine  civil  engineers, 
who  will  constitute  a  subcommittee. 


200-Foot  Slide  Reported  on  Panama 
Canal  Last  Week 

A  slide  on  the  Panama  Canal  was  reported 
last  week  to  the  Panama  Canal  Commission 
at  Washington.  Despatches  stated  that  about 
200  ft.  of  the  channel  was  blocked.  No  news 
of  the  reopening  of  the  canal  has  yet  been 
received. 


Will  Build  Canal  in  Uruguay 

The  Congress  of  Uruguay  has  decreed  that 
plans  shall  be  made  for  dredging  and  making 
into  a  canal  the  Miguelete  River,  which  runs 
through  Montevideo  and  empties  into  the  bay. 
The  decree  states  that  in  addition  to  the  work 
in  the  stream,  an  avenue,  necessitating  much 
bridge  construction,  is  to  be  built  on  each 
bank. 


Will  Investigate  Need  for  Improvement 
of  Quequechan  River 

The  nuisances  in  and  along  the  Quequechan 
River  in  Massachusetts  and  upon  the  lands 
adjacent  thereto  and  the  necessity  for  the 
construction  of  drains  and  sewers  for  the  dis- 
posal of  sewage  will  be  investigated  by  a 
commission  just  appointed.  A  suitable  method  ■ 
for  the  control  and  protection  of  the  water.s 
of  the  river  and  plans  for  its  improvement  will 
be  suggested  later.  The  report  must  be  pre- 
sented on  or  before  April  1,  1917,  to  the  city 
council  of  fall  River,  Mass. 

Joseph  Turner,  of  Fall  River,  is  chairman 
and  H.  K.  Barrows,  consulting  engineer,  of 
Boston,  is  consulting  engineer  for  the  commi.s- 
sion. 


Town  and  County  Roads  Subject  of 

Convention  at  Syracuse  Next  Week 

The  meeting  of  the  New  York  State  Asso- 
ciation of  County  Highway  Superintendents 
will  be  opened  by  the  president,  James  F. 
Loughran,  Sept.  13  at  Syracuse.  Discussion 
of  the  office  of  town  superintendent,  uniform 
prices  of  machinery,  the  use  of  automobile 
license  fees  in  county  or  town  highway  work 
and  the  county  as  a  unit  in  .highway  admin- 
istration will  comprise  the  work  of  the  first 
day.  County  road  construction  and  main- 
tenance and  a  paper  on  the  class  of  road  or 
pavement  best  suited  to  towns  and  counties 
are  included  in  Thursday's  program.  The  ad- 
visability of  increasing  the  carrying  caJacity 
of  new  steel  and  concrete  bridges  will  also  be 
considered. 


Many  Lives  Endangered  When 
Boom  Buckles  Under  Load 

Seven-Ton  Load  Causes  Failure  During  Erec- 
tion  of   Steel   Building   in   Erie,    Pa. — 
Nobody     Injured 

Although  many  lives  were  endangered  on 
Sept.  1  by  the  buckling  of  a  steel  boom  during 
the  erection  of  the  Ariel  Building,  at  the  cor- 
ner of  Eighth  and  State  Streets,  in  Erie,  Pa., 
no  person  was  injured.  The  7-ton  column  sec- 
tion which  caused  the  failure  balanced  verti- 
cally on  end  before  it  toppled  over  toward 
State  Street  and  fell  directly  across  the  con- 
struction shanty,  crushing  it. 


It  is  reported  that  hereafter  cranes  will  be 
inspected  by  the  commissioner  of  public 
safety  of  the  city.  The  erection  is  being  done 
by  the  Erie  Steel  Construction  Company. 


BOOM    BUCKLED   AT   END   OF   TIMBER   BRACE 

The  steel  boom  had  been  reinforced  near  the 
center  by  a  piece  of  8  x  10-in.  timber  20  ft. 
long,  lashed  to  the  boom.  While  raising  one 
of  the  front  columns  weighing  about  7  tons  the 
boom  buckled  at  the  ends  of  this  timber  brace 
and  allowed  the  column  section,  which  was 
about  64  ft.  long,  to  drop  vertically  into  the 
cellar  of  the  building.  The  warning  cries  of 
those  who  saw  the  failure  made  it  possible  for 
pedestrians  and  workers  to  escape.  The  boom 
and  its  supporting  frame  struck  the  wall  of 
the  Arcade  Building,  but  caused  no  damage  to 
wall  or  building,  as  indicated  in  the  photo- 
graphs. 


Ohio  County  Will  Not  Use  Macadam 

The  Board  of  Hamilton  County  commission- 
ers, Cincinnati, .  Ohio,  decided  at  its  meeting 
Aug.  29  not  to  use  macadam  for  any  more 
permanent  road  improvements.  Following  a 
conference  the  announcement  was  made  that 
all  future  improvements  on  county  roads  will 
be  either  of  concrete  or  brick.  Hamilton 
County  has  been  spending  about  $700,000  a 
year   on   the   construction   of  macadam   roads. 


Will  Consider  Applications  for 
Contract  on  Bridge  or  Tunnel 

At  the  last  session  of  the  Louisiana  Legis- 
lature a  joint  resolution  proposing  a  constitu- 
tional amendment  to  authorize  the  construction 
of  tunnels  or  a  bridge  to  connect  the  east  and 
west  shores  of  the  Mississippi  River  at  or  near 
New  Orleans  was  adopted.  The  amendment 
will  be  voted  on  at  the  general  election  Nov.  7, 
when  it  is  expected  the  measure  will  be  passed 
with   a   large   majority. 

The  Public  Belt  Railroad  Commission  of 
New  Orleans  has  appointed  a  special  commit- 
tee to  study  the  situation.  The  committee  has 
heard  discussions  of  the  project  by  a  few 
prominent  engineers,  but  desires  to  hear  from 
all  engineering  firms  that  may  wish  to  submit 
applications  for  contract  in  connection  with 
the  work.  F.  H.  Joubert,  secretary  and  gen- 
eral manager  of  the  Public  Belt  Railroad  of 
New  Orleans,  will  furnish  further  information. 


Organize  to  Secure  Nitrate  Plant  on 
Ouachita  River,  Arkansas 

A  meeting  was  held  Aug.  31  in  Arkadelphia, 
Ark.,  at  which  representatives  of  ten  cities 
organized  for  the  purpose  of  having  a  gov- 
ernment nitrate  plant  erected  on  the  Ouachita 
River  near  Hot  Springs.  It  was  claimed  that 
a  dam  could  be  built  "with  a  crest  elevation 
as  great  as  750  ft.  and  a  reservoir  capacity  of 
400,000,000,000  cu.  ft.  without  flowing  through 
any  gaps."  All  of  the  land  that  would  be  in- 
undated is  said  to  be  owned  by  the  govern- 
ment. 

The  next  meeting  will  be  held  at  Hot 
Springs,  at  which  Major  Harold  C.  Fiske  will 
be  the  chief  guest. 


Boise  &  Arrowrock  Railroad  for  Sale 

The  sale  of  the  Boise  &  Arrowrock  Railroad, 
which  was  built  and  operated  by  the  U.  S. 
Reclamation  Service  to  carry  material  to  the 
site  of  the  Arrowrock  dam,  was  authorized  by 
Congress  last  month.  The  right-of-way  and 
such  equipment  as  it  may  be  deemed  advisable 
to  sell  will  be  disposed  of  by  the  Secretary  of 
the  Interior.  The  value  of  the  road  will  be 
appraised  by  three  disinterested  persons  and 
the  property  disposed  of  at  public  auction  at 
a  price  not  lower  than  the  amount  named  by 
the  committee  of  three. 


CRANE    FRAME    FELL    AGAINST    WALL 


Panama  Official  Weekly  Changes 

Size  and  Name 

Beginning  with  the  issue  of  Aug.  23,  the 
Canal  Record,  the  official  weekly  publication 
of  the  Panama  Canal,  became  the  Panama 
Canal  Record,  and  its  page  was  reduced  in 
size  to  6  x  9%  in.,  conforming  to  the  prevailing 
form  for  pamphlets  of  other  government  pub- 
lications. The  new  form  begins  Vol.  X.  The 
original  form  of  the  Canal  Record,  which  was 
adhered  to  throughout  nine  years  of  canal 
work,  beginning  with  the  publication  of  the 
first  number  Sept.  4,  1907,  was  derived  in 
general  from  the  make-up  of  a  bulletin  pub- 
lished  by  the  first   French   company. 
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What  Engineers  and 
Contractors  Are  Doing 


Joseph  H.  Nuelle,  formerly  assistant 
general  superintendent  and  chief  engineer  of 
the  New  York,  Ontario  &  Western  Railway, 
has  been  promoted  to  the  position  of  general 
superintendent.  He  will  continue  to  make  his 
headquarters  at  Middletown,  N.  Y.  After 
graduation  from  Princeton  University  in  1906 
Mr.  Nuelle  joined  the  engineering  forces  of  the 
Pennsylvania  Railroad  as  transitman.  He  re- 
signed early  in  1907  to  take  a  similar  position 
with  the  New  York  Central  and  Hudson  River 
Railroad,  which  he  left  in  June  of  the  saw^ 
year  to  become  assistant  engineer  of  the  New 
York,  Ontario  &  Western.  Promotion  to  the 
grade  of  principal  assistant  engineer  came  in 
1911  and  to  that  of  chief  engineer  soon  after. 
In  1915  he  was  made  assistant  general  super- 
intendent in  addition  to  his  duties  as  chief 
engineer. 

E.D  MUND  Gelwix  has  resigned  as  as- 
sistant engineer  for  the  St.  Louis-San  Fran- 
cisco Railway  to  become  valuation  engineer 
for  the  Kansas  City,  Clinton  &  Springfield 
Railway,  with  offlce  at  Springfield,  Mo. 

Ross  Miller  has  been  appointed  engi- 
neer of  the  South  Dakota  Railroad  Commission 
to  succeed  J.  E.  Love,  resigned. 

W.  C.  Nixon  has  been  elected  president 
of  the  recently  incorporated  St.  Louis-San 
Francisco  Railway,  which  succeeds  the  St. 
Louis  &  San  Francisco  Railroad.  Since  July, 
1913,  he  has  been  chief  operating  officer  and 
receiver  of  the  old  St.  Louis  &  San  Francisco. 

C.  N.  Y  a  r  G  e  r,  superintendent  for  J.  L. 
Richmond,  general  contractor,  of  Richfield 
Springs,  N.  Y.,  having  completed  the  work  of 
reconstructing  highways  and  bridges  adjacent 
to  the  Hinckley  reservoir  barge  canal  water 
supply,  has  moved  to  Richfield  Springs.  From 
that  point  he  will  direct  the  building  of  eight 
miles  of  state  highway  in  Otsego  County,  for 
which  his  company  recently  secured  the  con- 
tract. 

Wendell  M.  Jones,  a  recent  graduate 
of  the  engineering  department  of  the  Univer- 
sity of  California,  is  now  assistant  hydro- 
grapher  for  the  U.  S.  Reclamation  Service. 
He  is  located  at  Spanish  Fork,  Utah,  and  em- 
ployed on  the  Strawberry  Valley  project. 

A.  C.  Lyon,  expert  chemist,  has  been 
placed  in  charge  of  the  laboratories  of  the 
recently  organized  General  Testing  Labora- 
tory, Kansas  City,  Mo.  Mr.  Lyon  was  for  ten 
years  chief  chemist  and  vice-president  of  the 
Kansas  City  Testing  Laboratory  Company, 
previous  to  which  he  was  employed  by  the 
Carnegie  Steel  Company.  He  also  at  one  time 
taught  chemistry  at  the  University  of  Mis- 
souri. He  will  direct  tests  and  analyses  of 
asphalts,  cement,  metals  and  alloys  as  well  as 
conduct  general  physical  tests. 

E.  L.  Brown,  formerly  vice-president  and 
general  manager  of  the  Denver  &  Rio  Grande 
Railway,  has  been  elected  president  of  the 
Minneapolis  &  St.  Louis  Railroad,  succeeding 
Newman   Erb,  resigned. 

George  C.  Whipple,  professor  of 
sanitary  engineering  at  Harvard  University 
and  member  of  the  consulting  engineering  firm 
of  Hazen  &  Whipple,  New  York  City,  has  been 
appointed  a  member  of  the  commission  to  in- 
vestigate the  proposed  garbage-reduction  plant 
for  Staten  Island.  The  residents  of  Richmond 
Borough  claim  that  the  plant  would  become  a 
menace  to  the  public  health.  Mr.  Whipple 
has  studied  water-supply  and  sewage-disposal 
problems  in  a  number  of  large  cities  in  the 
United  States  and  served  as  a  member  of  the 
faculty  of  the  Brooklyn  (N.  Y.)  Polytechnic 
Institute  for  several  years.  He  was  graduated 
from  the  Massachusetts  Institute  of  Tech- 
nology in  1889  and  immediately  thereafter  en- 


gaged in  water-supply  engineering.  After 
fifteen  yeak-s  of  laboratory  work  in  Bcston  and 
New  York  he  became  associated  with  Allen 
Hazen  in  the  firm  of  Hazen  &  Whipple.  He 
was  appointed  to  the  Harvard  faculty  in  1911. 

Louis  K.  R  o  U  R  K  E,  of  Rourke  &  Sher- 
man, consulting  engineers,  of  Boston,  has  been 
retained  by  the  Braden  Copper  Company  to 
investigate  and  report  on  its  railroad  at 
Braden,  Chile.  Mr.  Rourke  will  sail  almost 
immediately  and  be  gone  for  about  five 
months.  Mr.  Rourke  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology,  class 
of  1895.  His  first  engineering  work  was  with 
the  Boston  &  Maine  Railroad,  whose  employ 
he  left  in  1897  to  become  supervisor  of  track 
for  the  Panama  Railroad.  During  the  next 
five  years  he  was  engaged  on  railroad  work 
in  Ecuador,  following  which  he  spent  about 
two  years  in  Mexico.  In  1903  he  was  made 
superintendent  of  construction  of  the  Guaya- 
quil &  Quito  Railway,  but  returned  to  Massa- 
chusetts the  following  year  to  engage  in  high- 
way construction  contracting.  Again  he  went 
to  Panama  in  1905  to  join  the  Isthmian  Canal 
Commission,  returning  to  the  United  States 
in  1910  to  become  superintendent  of  streets 
for  Boston.  He  resigned  last  year  to  join 
Edward  C.  Sherman  in  the  consulting  firm  of 
Rourke  &  Sherman. 

Frank  H.  O  l  m  s  t  e  a  d,  of  the  consult- 
ing engineering  firm  of  Olmstead  &  Gillelen, 
Los  Angeles,  Cal.,  has  been  named  by  Frank- 
lin K.  Lane,  Secretary  of  the  Interior,  as  the 
engineer  to  design  flood-protection  plans  for 
the  Gila  River. 

D.  K.  Caldwell,  who  has  for  the  las{ 
year  and  a  half  had  charge  of  the  expenditure 
of  a  bond  issue  in  Gregg  County,  Tex.,  was 
recently  appointed  engineer  of  Caddo  parish, 
Shreveport,  La.  The  parish  expects  to  spend 
about  $1,000,000  on  road  construction  during 
the  next  few  years.  Mr.  Caldwell  was  gradu- 
ated from  the  Alabama  Polytechnic  Institute 
in  1908  and  was  then  made  assistant  county 
engineer  of  Montgomery  County,  Alabama.  A 
year  later  he  was  appointed  assistant  city  en- 
gineer of  Montgomery,  resigning  in  1911  to 
become  county  engineer  for  Covington  County. 
Upon  the  completion  of  that  county's  road 
system  Mr.  Caldwell  went  to  Elmore  County 
in  a  similar  position,  from  which  he  resigned 
to  become  assistant  to  the  parish  engineer  at 
Shreveport,  La.  He  left  Shreveport  to  go  to 
Gregg  County,  Texas,  early  in  1915. 

C.  B.  Carver  has  resigned  as  junior  en- 
gineer for  the  New  York  Conservation  Com- 
mission to  enter  the  engineering  department 
of  the  New  York  Central  Railroad,  with  office 
in  New  York  City.  Since  his  graduation  from 
Bucknell  University  in  1914  Mr.  Carver  has 
been  employed  by  the  commission  on  water- 
power,  drainage  and  storage  work. 

E.  A.  K  E  M  M  L  e  R,  formerly  department 
engineer  on  the  new  Akron  (Ohio)  water- 
works, is  now  chief  engineer  of  the  Coventry 
Land  &  Improvement  Company  of  that  city. 
The  company  is  developing  a  large  tract  in 
the  south  part  of  Akron  in  which  model 
sewers,  streets  and  houses  will  be  constructed 
as  rapidly  as  possible.  The  enterprise,  which 
will  involve  millions  of  dollars,  is  not  being 
run  for  profit.  Mr.  Kemmler  was  graduated 
from  the  Ohio  State  University  in  1888.  He 
was  assistant  professor  of  civil  engineering  at 
his  alma  mater  from  1891  to  1896,  resigning 
to  become  city  engineer  for  Columbus,  Ohio. 
He  engaged  in  engineering  work  in  Oklahoma 
in  1910,  but  returned  to  Ohio  the  next  year 
to  become  department  engineer  of  the  Akron 
waterworks. 

F.  T.  Crowe  has  been  promoted  from  con- 
struction engineer  for  the  U.  S.  Reclamation 
Service  to  the  managership  of  the  Flathead 
project,  with  headquarters  at  St.  Ignatius, 
Mont.  Mr.  Crowe  was  graduated  from  the 
University  of  Maine  in  1905  and  immediately 
entered  the  employ  of  the  reclamation  service 
as  chief  of  party.     For  two  years  he  was  em- 


ployed on  irrigation  and  canal  work,  resign- 
ing in  1906  to  become  engineer  for  James 
Munn  &  Company,  contractors,  of  Deadwood, 
S.  D.  He  again  joined  the  reclamation  service 
in  1908  and  in  1911  was  made  assistant  super- 
intendent of  construction  on  the  Arrowrock 
dam.  In  1913  he  was  transferred  to  the  Boise, 
Idaho,  and  later  to  the  Jackson  Lake  projects 
as  construction  engineer. 

Lincoln  Bush,  consulting  engineer,  of 
New  York  City,  has  been  chosen  the  third 
member  of  the  arbitration  board  to  settle  the 
controversy  regarding  the  rehabilitation  of 
the  Galveston  causeway.  As  stated  in  this 
journal  in  the  issue  of  Aug.  5,  page  186,  Pro- 
fessors A.  N.  Talbot  and  George  F.  Swain 
were  the  appointees  respectively  of  the  steam 
railroads  and  the  county  and  electric  railway, 
and  these  two  have  now  selected  Mr.  Bush 
to  officiate  with  them. 

R.  N.  B  E  G  I  E  N,  chief  engineer  of  the  Balti- 
more &  Ohio  Railroad,  has  been  appointed  a 
member  of  the  engineering  committee  of  the 
Presidents'  Conference  Committee,  the  railroad 
organization  formed  to  uphold  the  railroads' 
interests  in  the  federal  valuation  of  the  car- 
riers. Mr.  Begien  succeeds  F.  L.  Stuart,  re- 
signed. 

Gustav  Adolph  Mathias  Lil- 
J  E  N  c  R  a  N  z,  U.  S.  assistant  engineer  at  Chi- 
cago since  1871,  was  recently  given  a  dinner 
at  the  Chicago  Engineers'  Club  on  the  occa- 
sion of  his  departure  for  Sweden,  the  land  of 
his  birth,  as  noted  in  these  columns  last  week. 
He  was  born  in  1842  and  obtained  the  degree 
of  civil  engineer  from  the  Royal  Technological 
Institute,  Stockholm,  in  1866.  For  two  years 
thereafter  he  was  engaged  on  the  construction 
of  the  Dahlsland  Canal,  Sweden.  He  entered 
the  employ  of  the  U.  S.  engineer  office  at 
Milwaukee  in  1869,  leaving  the  government 
service  the  next  year  to  go  to  the  Chicago, 
Milwaukee  &  St.  Paul  Railway.  In  1871  he 
returned  to  the  government  service  and  was 
stationed  at  the  Chicago  office,  where  he  has 
been  since  employed.  Mr.  Liljencranz  has 
been  a  member  of  the  Swedish  Technological 
Society  since  1866. 


Obituary  Notes 


Jesse  Supple  e,  civil  engineer,  of 
Erie,  Pa.,  died  recently  at  his  home  in  that 
city  at  the  age  of  74.  Mr.  Supplee  retired 
from  active  service  about  two  years  ago  after 
nearly  fifty  years  in  engineering  work.  He 
was  born  in  1844  at  Gwyneed,  Pa.,  and  first 
took  up  engineering  in  1866  as  drafL^man  and 
transitman  on  branches  of  the  Philadelphia  u- 
Reading  and  the  Columbia,  East  Pennsyl- 
vania &  Perkiomen  Valley  railroads.  The 
following  year  he  was  made  assistant  engi- 
neer in  charge  of  surveys  and  construction  of 
Fairmount  Park,  Philadelphia,  retaining  that 
position  until  1872,  when  he  went  to  the  Penn- 
sylvania Railroad.  For  seven  years  he  was 
assistant  engineer  in  charge  of  new  work, 
tracks,  buildings  and  bridges  on  the  Pittsburgh 
division  of  that  road  and  also  directed  the 
grading  for  and  construction  of  four  tracks 
through  Pittsburgh.  From  1879  to  1881  he 
was  supervisor  of  the  Bald  Eagle  Valley  Rail- 
road and  assistant  engineer  on  the  Tyrone  di- 
vision of  the  Pennsylvania.  In  the  latter  year 
he  took  a  position  as  assistant  engineer  for 
the  Philadelphia  &  Erie  Railroad,  in  which 
capacity  he  had  charge  of  maintenance  of  way 
and  building  of  all  new  works,  tracks,  build- 
ing and  bridges.  He  and  his  son  formed  the 
engineering  firm  known  as  the  Supplee  Engi- 
neering Company  in  1900  and  Mr.  Supplee, 
senior,  became  chief  engineer  of  the  Pennsyl- 
vania &  Ohio  Bridge  Company.  The  firm, 
among  other  things,  had  charge  of  all  engi- 
neering on  an  electric  line  from  Erie  to  Albion, 
Pa.,  and  Conneaut,  Ohio.  Mr.  Supplee  retired 
from  active  practice  about  two  years  ago  and 
the  firm  was  dissolved. 
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Device  Prevents  Dropping  or 
Shooting  Out  of  Rivets 

A  new  attachment  for  pneumatic  hammers, 
which  is  claimed  to  eliminate  accidents  caused 
by  dropping  or  shooting  out  of  rivet  sets  or 
chisels  and  pistons,  is  being  manufactured  by 
the  Keller  Pneumatic  Tool  Company,  Fond 
du  Lac,  Wis.     The  device,  it  is  said,  will  hold 


The  liquor  to  be  settled  is  delivered  near 
the  center  of  the  basin  in  a  suitable  well,  with 
a  float  to  cause  minimum  disturbance.  The 
overflow  is  taken  off  by  a  peripheral  overflow 
channel.  The  bottom  is  built  so  as  to  con- 
form to  the  slope  of  the  arms.  The  plow 
blades  are  provided  with  rubber  scrapers  so 
that  the  bottom   is  always  kept   clean. 

The  arms  revolve  at  a  very  slow  speed.    For 


^    POSITION    OF    ATTACHMENT    WHEN    CATCH    AND     SPRING  ARE  RAISED 


any  rivet  set  in  place  even  though  the  air 
be  turned  on  when  the  instrument  is  held  in 
the  hand. 

The  two  retainers  are  raised  by  a  slight 
turn  of  the  metal  casing  to  which  they  are 
attached,  thus  sliding  them  out  of  the  slots 
into  the  smooth  surface  of  the  tool.  The 
spring  is  sufficiently  strong  to  hold  the  flat 
surface  of  the  retainers  in  the  slots  and  keep 
the  device  in  place.  The  safety  retainer  can 
be  attached  by  hand  to  any  make  of  hammer. 


Metallurgical  Thickener  Applied 
to  Sewage  Purification 

Engineers  interested  in  sewage  disposal 
have  recently  been  searching  other  industries 
for  apparatus  and  methods  that  may  help  them 
to  solve  their  problems.  Some  have  investi- 
gated the  metallurgical  field,  where  many  prob- 
lems similar  to  theirs  have  been  successfully 
met,  and  where  there  is  a  growing  tendency 
to  use  continuous   methods. 

One  problem  which  for  many  years  gave 
the  metallurgist  a  great  deal  of  trouble  was 
the  treatment  of  the  large  volume  of  slime 
always  produced  in  crushing  ores.     "Slime"  is 


THICKENER        PERMITS        BUILDING        EXTREMELY 
SHALLOW    SEDIMENTATION    BASINS 

the  name  usually  given  to  that  portion  of  the 
ground  material  which  will  pass  a  200-mesh 
screen.  The  Dorr  continuous  thickener,  in- 
vented by  J.  V.  N.  Dorr,  was  developed  to 
handle  that  slime.  It  is  now  being  introduced 
for  sludge  settling. 

The  apparatus  consists  of  a  central-vertical 
shaft  carrying  radial  arms  equipped  with 
plows  set  at  such  an  angle  that  the  slow  rota- 
tion of  the  arms  brings  the  thickened  material 
to  the  center.  At  that  point  it  is  discharged, 
thus  allowing  the  settling  operation  to  be 
continuous.  The  slow  motion  of  the  arms  is 
obtained  by  means  of  a  worm  gear.  The  il- 
lustration shows  a  standard  machine. 


thin  sludges  one  revolution  in  from  45  minutes 
to  one  hour  is  recommended.  The  power  re- 
quired to  operate  the  mechanism  would  not 
exceed  1  hp.  for  a  thickener  90  ft.  in  diameter. 
The  thickener  is  built  for  basins  up  to  200 
ft.  in  diameter.  The  slope  required  for  the 
bottom  is  only  1%  in.  to  the  foot,  which  per- 
mits large  sedimentation  basins  equipped  with 
Dorr  thickeners  to  be  built  with  unusually 
shallow  depths.  This  greatly  reduces  the  orig- 
inal cost  of  construction,  compared  to  hopper 
or  conical  bottom  basins,  particularly  as  most 
sewage  sludges  require  a  slope  of  more  than 
45  deg.  to  prevent  building  up  of  solids. 

As  noted  in  the  issue  of  Aug.  5,  the  Dorr 
company  has  established  a  sewage-disposal  de- 
partment under  the  direction  of  H.  W.  Mor- 
gan, formerly  with  the  Milwaukee  Sewerage 
Commission. 


Nesting  Drum  Makes  Portable 
Asphalt  Mixer  Compact 

Compactness  so  as  to  make  the  whole  outfit 
portable  has  been  obtained  in  a  new  %-yd. 
asphalt  mixer  recently  put  on  the  market.  The 
large  car  plants  average  about  1800  sq.  yd.  of 
2-in.  pavement  per  day  of  8  hours,  while  this 
one  has  a  capacity  of  1200  sq.  yd. 

The  drier  consists  of  three  drums  built  into 
one  unit,  the  largest  of  which  is  68  in.  in 
diameter.     They  occupy  a   space   14  ft.   long, 


17,376  sq.  ft.,  permitting,  it  is  claimed,  a  low 
fuel  consumption  and  a  high  heating  tempera- 
ture. 

The  melting  pot  is  located  above  the  drier, 
so  does  not  need  a  separate  fire.  Additional 
heat  comes  from  exhaust  steam  in  coils  run 
through  the  kettle.  It  has  two  compartments 
and  can  be  equipped  with  a  fluxing  tank  for 
a  half  day's  run.  The  measuring  boxes  of 
one-half  batch  capacity  are  equipped  with  a 
standard  scale  beam.  The  material  is  screened 
to  proper  size  before  entering  the  measuring 
box. 

The  mixer  is  of  two-spindle,  pug  type.  It 
discharges  directly  into  wagons  which  can  be 
driven  under  the  spout  without  excavation  of 
the  ground.  The  length  over  all  is  34  ft.  9  in. ; 
height,  18  ft.  9  in.,  and  width,  7  ft.  3  in.  The 
outfit  weighs  26  tons  and  travels  under  its  own 
power  at  1  mile  per  hour.  It  is  manufactured 
by  the  Municipal  Engineering  &  Contracting 
Company,  Chicago. 


Business  Notes 

The  Chicago  Bridge  &  Iron  Works  recently 
opened  an  office  in  the  Florida  Life  Building, 
Jacksonville,  Fla.,  in  charge  of  Elwood  G.  Ladd, 
who  will  handle  the  company's  business  in 
Georgia,  Florida  and  Alabama. 

Adolph  G.  Carlson,  formerly  assistant  super- 
intendent of  the  Syracuse,  Ind.,  plant  of  the 
Sandusky  Portland  Cement  Company,  has  been 
made  chief  engineer  of  the  Universal  Portland 
Cement  Company. 

A.  C.  Wilby,  who  has  been  in  the  sales  de- 
partment of  the  Universal  Portland  Cement 
Company  for  about  seven  years,  has  been  made 
assistant  to  the  president. 

The  Chicago  Chapter  of  the  American  Asso- 
ciation of  Engineers  held  its  regular  meeting 
Aug.  18.  The  meeting  was  well  attended  by 
members  and  guests,  many  of  whom  partici- 
pated in  the  discussions  of  topics  of  impor- 
tance to  engineers. 

The  Camp-Te  Roller  Agency,  Seattle,  en- 
gaged for  the  last  thirteen  years  in  the  sale 
of  building  materials,  has  dissolved.  H.  Te 
Roller  will  continue  to  handle  the  accounts  car- 
ried by  the  agency,  with  office  in  the  Globt 
Building,  while  E.  H.  Camp  will  confine  him- 
self to  metal  and  hardwood  interior  finishing 
materials,  and  will  be  located  at  515  Bell  Street. 

W.  A.  Lamont,  for  twenty-one  years  con- 
nected with  the  Pacific  Hardware  &  Steel  Com- 
pany in  Portland  and  San  Francisco,  recently 
opened  an  office  in  the  Colman  Building,  Seat- 
tle, and  will  renresent  the  Rolnh  ivri'1«  Com- 
pany, of  San  Francisco,  which  handles  the  L. 


HOT  PORTABLE  MIXER 
HAS  THREE  -  DRUM 
DRIER  NESTED  FOR 
COMPACTNESS.  OUT- 

FIT WEIGHS  26  TONS 
AND  TRAVELS  UNDER 
ITS  OWN  POWER. 
CLAIMED  TO  HAVE  LOW 
FUEL  CONSUMPTION 
AND  HIGH  HEATING 
TEMPERATPRE. 


while  the  equivalent  continuous  single  drum 
would  be  4  ft.  3  in.  in  diameter  and  40  ft. 
8  in.  long  As  the  speed  is  8  r.p.m.,  and  it  takes 
4  minutes  fof  the  material  to  travel  the  length 
of    the    drier    there    is    an    effective    area    of 


A.  Norris  products  on  the  Pacific  Coast;  the 
Sneath  Glass  Company,  manufacturer  of  side- 
walk lights,  and  the  McClintic-Marshall  Com- 
pany. A  complete  stock  will  be  carried  in 
Seattle. 
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Lay  Advice 

IT  is  too  bad  that  engineers  will  not  lis- 
ten to  lay  advice.  How  much  better, 
how  much  cheaper  work  would  be  done  if 
only  the  public's  counsel  were  sought  and 
heeded.  After  the  Quebec  Bridge  span 
had  gone  into  the  river,  while  the  lobby  of 
the  Chateau  Frontenac  buzzed  with  ex- 
planation and  conjecture,  one  intelligent- 
looking  layman  suggested  a  plan  that 
solved  all  the  difficulties.  He  would  build 
the  floor  system  on  barges,  hoist  that  to 
the  bridge  level  and  "there  put  on  the 
upper  iron  work."  We  have  all  met  lay- 
men who  on  the  first  trip  over  a  line — 
on  the  observation  platform — saw  where  a 
straight  road  could  have  been  laid  instead 
of  the  fool  curves  used  by  the  engineers. 

Winter  Concreting 

AT  the  approach  of  cold  weather  each 
year  it  has  become  a  practice  to  warn 
constructors  against  the  dangers  which  at- 
tend the  placing  of  concrete  when  the 
temperature  is  low.  To  most  of  the  read- 
ers of  the  Engineering  Record  the  warn- 
ing is  unnecessary.  Without  doubt,  how- 
ever, there  are  men  under  their  direction 
whose  appreciation  of  the  dangers  is  less 
keen.  It  is  rather  in  the  expectation  that 
they  will  be  reminded  to  pass  the  infor- 
mation along  to  their  employees  that  the 
periodical  warnings  appear.  That  they 
have  had  a  good  influence  is  apparent  to 
those  who  follow  the  failure  reports  win- 
ter after  winter.  They  were  fewer  last 
year  than  before.  If  all  in  authority  and 
influence  will  convey  to  those  less  well  in- 
formed admonitions  similar  to  those  which 
were  published  in  this  journal  last  week, 
page  319,  the  failures  will  continue  to  de- 
crease in  number. 

"Human"  Society  Publications 

ENGINEERING  SOCIETIES  are  giving 
much  attention  at  present  to  their  publi- 
cations. In  general,  they  are  very  prosaic 
documents.  There  are  brief,  lifeless  min- 
utes of  meetings,  a  formal  announcement  of 
future  programs,  various  official  notices  and 
then  the  text  of  papers  which  have  been  pre- 
sented at  recent  meetings.  The  human 
touch  is  lacking.  One  looks  through  them 
from  a  sense  of  duty.  Their  advent  never 
receives  a  warm  welcome.  Here  and  there  a 
journal  is  breaking  away  from  the  "cut  and 
dried"  model —  which  only  shows  that  a 
human  document  can  be  produced  from  the 
data  available  in  technical  societies.  The 
difficulty  lies  in  a  slavish  following  of  cus- 
tom and  in  intrusting  the  proceedings  solely 
to  a  secretary  or  other  officer  who  has  passed 
the  springtime  of  life  and  to  whom  no  new 
event  is  novel.  Publicity  is  the  young  man  s 


field.  He  sees  the  novel  side  of  each  new 
happening.  He  glows  over  incidents  toward 
which  the  older  man  is  cold.  He  grows  en- 
thusiastic where  the  other  is  conservative. 
He  probably  has  not  the  maturity  and  judg- 
ment to  qualify  him  to  edit  professional  pa- 
pers. On  the  other  hand,  the  staid  editor 
will  lack  that  human  sympathy  which  is  nec- 
essary to  make  a  journal  that  appeals  to  its 
readers.  Most  societies  could  to  advantage 
supplement  their  editor  with  a  young  as- 
sistant whose  business  it  would  be  to  put 
the  human  touch  into  their  publications. 

A  Good  Example 

AN  EXAMPLE  of  what  is  meant  by  the 
"human"  touch  in  society  proceedings 
will  be  helpful  in  connection  with  the  brief 
discussion  of  the  preceding  paragraph.  The 
August  Journal  of  the  American  Society  of 
Mechanical  Engineers  indicates  what  can 
be  done.  First  there  are  the  papers  pre- 
sented at  meetings  of  the  society.  (And  be 
it  noted  that  those  deemed  of  lesser  impor- 
tance are  published  in  abstract,  not  in  full.) 
Then  follows  the  "society  affairs"  section. 
There  is  running  comment  on  past  and  com- 
ing meetings.  It  is  easy  to  read — in  marked 
contrast  with  the  usual  minutes  and  pro- 
grams. A  two-column  article  tells  about  the 
decision  of  the  American  Society  of  Civil 
Engineers  to  move  to  the  Engineering  So- 
cieties Building.  Its  very  title  is  a  welcome 
to  the  civil  engineers,  while  the  text  shows 
much  enthusiasm  over  the  coming  of  the 
senior  body.  Short  paragraphs  on  various 
matters  of  society  interest  then  lead  to  a 
long — and  be  it  noted,  illustrated  —  biog- 
raphy of  Ambrose  Swasey,  who  established 
the  Engineering  Foundation.  The  reports 
from  sections  are  letters,  not  minutes,  each 
one  a  little  human  document  telling  of  the 
triumphs,  the  plans,  and  the  hopes  of  the 
sections  reporting.  They  are  interesting  nnd 
inspiring.  And  so  the  Journal  runs.  Even 
its  necrology  is  devoid  of  the  formality  that 
usually  hedges  in  society  proceedings.  No 
one  needs  to  be  told  that  the  editors  of  the 
Journal  have  initiative  and  the  milk  of  hu- 
man kindness.  Their  work  is  sufficient  evi- 
dence. 

A  Year  in  an  Active  Society 

REFERENCE  has  been  made  at  inter- 
vals in  these  columns  to  the  excellent 
publicity  work  of  the  Cleveland  Engineer- 
ing Society.  That,  it  goes  without  saying, 
is  not  the  only,  nor  the  most  important, 
part  of  the  society's  activities.  In  all  its 
affairs  it  has  displayed  a  virility  of  which 
its  publicity  work  has  been  the  outward 
sign.  Those  who  are  actively  engaged  and 
interested  in  the  development  of  the  full 
possibilities  of  the  local  engineering  so- 
ciety are  referred  to  the  annual  report  of 


the  Cleveland  society,  which  appears  in 
the  July  number  of  its  Journal.  Each  com- 
mittee tells  its  own  story,  and  the  stories 
are  well  worth  reading.  The  faith  and 
fiber  of  the  organization  are  shown  by 
these  words  of  the  president-elect:  "For 
that  building  (a  home  for  the  society)  we 
want  $200,000,  and  we  are  going  to  get  it." 

Effects  of  Building  Vibration 

WHILE  the  evidence  desired  from  own- 
ers and  engineers  regarding  the  effects 
of  vibration  of  buildings  upon  the  occu- 
pants, machines  and  output  and  upon  the 
structures  themselves  is  evidently  difficult 
to  obtain,  at  least  enough  has  been  collected 
and  published  in  preliminary  form  to  indi- 
cate qualitative,  if  not  quantitative,  values. 
The  abstract  given  on  page  355  of  this  issue 
reveals  some  conflict  of  opinion,  combined 
with  a  lack  of  exact  data,  which  suggests 
that  all  engineers  who  can  aid  in  furnish- 
ing such  facts  as  are  requested  should  sub- 
mit them  for  the  benefit  of  the  profession. 
Undoubtedly  some  of  the  effects  of  vibration 
are  merely  psychological  and  difficult  to 
measure,  yet  none  the  less  real.  The  de- 
signing engineer  is  directly  interested  in 
those  methods  of  design  or  materials  of 
construction  which  will  reduce  all  vibra- 
tion to  a  minimum,  and  an  increase  in  the 
available  information  on  this  subject  should 
be  encouraged. 

Enterprise  and  Low  Bids 

ON  March  20,  1915,  thirty-eight  bids, 
ranging  from  $270,290  to  $633,690, 
were  opened  for  rebuilding  the  4000-ft. 
bridge  of  the  Cumberland  Valley  Railroad 
at  Harrisburg,  Pa.,  described  on  page  340 
of  this  issue.  Practically  every  bid  was 
from  a  well-known  contractor.  The  price 
named  for  the  chief  item,  56,000  cu.  yd.  of 
concrete  arch  superstructure,  with  cement, 
reinforcing  and  anchor  bolts  furnished  f .o.b. 
the  job  by  the  railroad,  ranged  from  that  of 
$4.73  per  cubic  yard  submitted  by  the  suc- 
cessful bidder  to  more  than  $10  per  cubic 
yard.  The  estimated  cost  of  the  work,  in- 
cluding materials  furnished  and  work  done 
in  building  the  substructure  and  removing 
the  old  steel  by  the  railroad,  was  $750,000. 
The  letting  was  therefore  pointed  out  by 
one  of  our  contemporaries  as  a  foolish  mis- 
take that  would  ruin  the  misguided  con- 
tractor who  submitted  the  low  bid,  and  in- 
sure a  very  poor  job  for  the  railroad.  On 
two  visits  to  the  work  by  a  representative 
of  this  journal,  however,  both  after  the  back 
of  the  job  had  been  broken  and  trains  were 
running  over  the  new  structure,  no  com- 
plaints were  heard  either  of  the  contractor 
losing  money  or  of  the  railroad  getting  poor 
work.  The  job  is  so  evidently  first  class 
and  the  contractor's  executives  are  so  far 
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from  contemplating  suicide  that  it  is  mani- 
fest that  if  a  foolish  mistake  has  been  made 
someone  besides  the  railroad  and  the  con- 
tractor made  it.  It  is  the  old  story  of  en- 
terprise and  efficiency  versus  guesswork. 
The  contractor  knew  exactly  what  was  to 
be  done  and  how  it  was  going  to  be  done. 
Indeed,  his  bid  was  not  so  criminally  low 
in  the  first  place,  as  several  others  were 
within  a  few  per  cent  of  it.  Instead  of 
loading  the  contract  down  with  expensive 
equipment,  the  work  was  planned  so  that  it 
could  be  done  at  the  specified  rate  with  a 
remarkably  small  outlay  for  plant.  The 
concrete  materials  were  conveyed  from  cars 
to  form  without  human  handling,  and  the 
only  power  equipment  to  touch  any  yard  of 
it  was  one  crane  and  one  gasoline  dinkey. 
Arch  forms  were  devised  that  did  not  take 
a  week  to  move  and  set  up,  that  were  in  no 
danger  from  floods  and  that  could  be  ad- 
justed without  fuss  to  both  lengths  of  span 
required.  A  type  of  trestle  was  provided 
that  gave  three  tracks  in  the  space  usually 
provided  for  one,  that  left  65-ft.  clear  open- 
ings for  drift  and  that  could  be  built  and 
torn  down  in  about  the  time  it  takes  to  look 
at  a  framed  and  bolted  structure.  The  work 
was  arranged  so  that  only  enough  of  this 
trestle  to  cross  one  channel  was  needed. 
The  I-beams  in  it  alone,  but  for  an  unusual 
flood  last  spring,  would  have  netted  the  con- 
tractor 150  per  cent  profit  at  the  end  of 
the  job  through  the  increased  price  of  steel. 
Even  as  it  is,  there  certainly  will  not  be  a 
loss.  No  lumber,  plant  or  material  that 
might  be  good  for  anything  when  the  job 
is  done  has  been  made  up  so  as  to  lessen 
its  salvage  value.  Who  can  say  that  bid- 
ding of  this  sort  is  not  good  business,  or 
that  the  contractor  with  sufficient  enter- 
prise to  carry  it  through  is  not  contributing 
to  the  progress  of  construction  by  contract  ? 


Bay  State  Railway  Decision 

BOTH  encouraging  and  discouraging 
points  are  to  be  found  in  the  decision 
of  the  Massachusetts  Public  Service  Com- 
mission in  the  Bay  State  Street  Railway 
case,  abstracted  on  page  342.  Although 
the  commission  denies  the  railway  company 
the  right  to  increase  its  fares  to  six  cents, 
it  turns  a  deaf  ear  to  some  of  the  plaints  of 
those  opposed  to  the  rate  increase  and  shows 
a  disposition  to  give  the  company  a  fighting 
chance  to  earn  a  fair  return.  For  example, 
the  commission  does  not  wholly  condemn 
the  company  for  following  the  practice  com- 
mon in  times  gone  by  of  declaring  dividends 
before  setting  aside  a  depreciation  reserve, 
nor  does  it  accept  the  theory  that,  despite 
the  fact  that  the  company's  dividends  have 
in  the  main  been  inadequate,  deductions 
should  be  made  for  plant  paid  for  out  of 
earnings.  And  right  here  it  might  be 
pointed  out  once  more  to  those  who  see  in 
every  investment  out  of  earnings  past  rob- 
bing of  the  public  through  excessive  profits 
that  many  a  conservative  management  has 
turned  back  into  its  property  money  that 
could  have  been  dispersed  in  dividends  with- 
out swelling  them  beyond  reason. 

The  commission  finds  some  objection  to 
the  estimate  method  of  obtaining  original 


cost,  which  is  the  basis  of  value  that  obtains 
in  Massachusetts.  Advocates  of  the  repro- 
duction basis  give  as  one  valid  objection  to 
original  cost  the  impossibility  of  obtaining 
it  accurately  in  most  cases.  While  the  Engi- 
neering Record  believes  reproduction  cost, 
which  more  nearly  represents  present  value, 
is  preferable  in  any  case,  it  believes  that  the 
estimate  method  of  finding  original  cost  is 
likely  for  old  properties  to  be  more  accu- 
rate than  the  historical  method.  Certainly 
the  latter  is  not  free  from  the  charge  of 
giving  an  impression  of  accuracy  not  war- 
ranted. 

The  Engineering  Record  is  not  sufficiently 
conversant  with  the  Bay  State  railway's 
past  to  comment  on  the  rejection  of  claims 
for  intangible  values,  except  to  repeat  two 
arguments  that  seem  to  it  conclusive  against 
treating  development  expenses  as  something 
to  be  made  up  by  a  few  years  of  extra  earn- 
ings. One  is  that  it  constitutes  a  forced  with- 
drawal of  capital,  the  other  that  it  imposes 
on  the  generation  of  the  public  that  can  least 
afford  it  a  burden  for  the  sole  benefit  of 
those  who  come  later.  The  limiting  by  the 
commission  of  all  overhead  allowances  to  8 
per  cent  seems,  however,  to  clash  squarely 
with  experience.  The  engineers  who  built 
the  Bay  State  Street  railway  must  have  been 
foresighted  and  fortunate  indeed  if  they 
were  able  to  escape  with  contingencies  less 
than  the  3.23  per  cent  asked  by  the  com- 
pany's appraisers,  and  neither  do  the  other 
percentages  look  excessive.  In  fact,  it  would 
appear  at  this  distance  that  the  12.74  per 
cent  asked  by  the  company  was  extremely 
conservative. 


Better  Utilization  of  Coal 

MORE  THAN  ONCE  the  Engineering 
Record  has  called  attention  to  the 
importance  of  investigating  the  low-tem- 
perature carbonization  of  coal  as  a  method 
of  conserving  our  wasted  natural  resources 
in  fuel.  No  inconsiderable  amount  of  work 
has  already  been  accomplished  abroad  on 
the  solution  of  this  urgent  problem,  and 
a  recent  publication  by  Prof.  H.  E.  Arm- 
strong forcibly  brings  to  the  front  the 
whole  situation  and  emphasizes  the  lament- 
able waste  now  going  on.  In  Great  Britain 
five-sixths  of  the  coal  mined  is  for  one  pur- 
pose or  another  burned  directly,  while  only 
from  the  remaining  sixth  are  the  valuable 
by-products  extracted. 

It  is  in  the  utilization  of  by-products  that 
modern  industry  excels,  and  it  is  in  close 
attention  to  avoiding  waste  that  success 
lies  in  many  branches  of  industrial  work. 
Professor  Armstrong  notes  with  pungent 
emphasis  that  while  much  of  the  initial 
work  on  the  low-temperature  carbonization 
of  coal  was  carried  out  in  Great  Britain, 
works  for  the  operation  of  the  process  on 
a  commercial  scale  are  still  building  there, 
while  at  least  ten  similar  establishments 
have  been  put  into  operation  in  Germany, 
yielding  a  great  supply  of  necessary  raw 
material  for  high  explosives.  If  all  the 
bituminous  coal  capable  of  successful  cok- 
ing were  thus  treated  an  important  supply 
of  liquid  fuel  for  internal-combustion  en- 
gines would  be  made  available ;  there  would 


be  a  huge  quantity  of  the  crude  material 
for  dyestuffs — enough  from  Great  Britain 
alone  to  supply  the  whole  world;  ample 
amounts  of  ammoniacal  products  for  agri- 
cultural uses,  a  vast  volume  of  gas  for  all 
sorts  of  domestic  and  manufacturing  needs, 
and  finally  an  immense  store  of  coke  suit- 
able for  all  heating  purposes,  including  the 
highly  effective  and  smokeless  operation  of 
steam  plants. 

To-day,  in  this  country  as  elsewhere,  we 
are  burning  up,  at  small  thermal  gain,  prod- 
ucts which  amount  in  value  to  a  large  per- 
centage in  the  price  of  the  raw  material. 
We  are  lowering  the  general  thermal  effi- 
ciency of  the  utilization  of  the  remainder 
and  encouraging  the  production  of  smoke 
instead  of  suppressing  it.  We  are  only  be- 
ginning to  appreciate  the  vital  importance 
of  the  chemical  industries  based  on  the  dis- 
tillation of  coal.  The  conditions  brought  on 
by  the  present  war  have  been  a  valuable  if 
costly  lesson  which  should  be  taken  to  heart 
and  not  forgotten  the  moment  peace  brings 
the  resumption  of  commerce. 

Professor  Armstrong  goes  so  far  as  to 
urge  legislation  by  the  British  government 
forbidding  the  use  of  raw  coal  and  thus 
compelling  the  economic  improvements  here 
referred  to.  Such  measures  would  probably 
be  denounced  here  as  the  last  degree  of  pa- 
ternalism, entirely  contravening  the  spirit 
of  American  institutions — which  may  be 
summarized  briefly  in  the  terms  of  the  old 
proverb,  "Everyone  for  himself  and  the 
devil  take  the  hindmost."  But  Great  Brit- 
ain has  learned  some  terribly  practical  les- 
sons on  government  in  the  stress  of  war, 
and  stranger  things  would  happen  than 
some  drastic  regulations  to  enforce  long 
neglected  economies.  The  subject  is  one 
which  ought  to  be  taken  up  very  seriously 
in  industrial  circles  here,  that  America  may 
not  be  left  behind  in  the  impending  strug- 
gle for  m.anufacturing  supremacy. 


Another  Quebec  Bridge  Disaster 

NINE  YEARS  AGO  the  engineering 
public  was  shocked  by  the  news  of 
disaster  to  America's  greatest  structural 
project — the  Quebec  Bridge.  While  still  re- 
membered, the  event  had  been  dimmed  by 
time,  and  more  so  by  the  confident  hope  that 
a  still  greater  structure,  although  of  the 
same  span,  would  this  season  successfully 
bring  to  a  conclusion  the  expectations  of 
many  years.  The  hope  has  been  dashed. 
The  suspended  span,  which  was  to  have  been 
erected  by  a  novel  method,  lies  at  the  bot- 
tom of  the  St.  Lawrence.  The  unparalleled 
anchor  spans  and  cantilever  arms  remain 
standing  unscathed,  after  being  put  to  a 
most  severe  test. 

The  story  of  what  happened — recital  of 
fact — is  told  in  the  news  section  of  this 
issue.  The  suspended  span  erected  on  shore 
was  to  be  towed  to  the  bridge  site  and 
hoisted  from  the  supporting  scows  to  the 
track  level,  150  ft.  above.  The  raising  of 
the  5200-ton  load  on  the  scows  was  success- 
fully accomplished.  The  3-mile  trip  to  the 
site  was  made  without  incident  and  on 
schedule  time.  The  connection  of  the  span 
to  the  hoisting  chains,  considered  the  crit- 
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ical  feature  of  the  work,  was  successfully 
made.  The  operation  of  the  hoisting  jacks 
and  the  falling  tide  soon  freed  the  scows. 
They  were  withdrawn,  and  for  an  hour  and 
a  half,  during  which  the  span  was  raised  in 
at  least  seven  successive  2-ft.  lifts,  the 
huge  structure  hung  free  from  the  canti- 
lever arms,  all  apparently  going  exactly  as 
planned. 

Then  without  warning  the  span  slipped 
into  the  river,  carrying  with  it,  some  to 
their  death,  the  workers  on  it. 

Facts  have  not  been  developed  which  al- 
low the  cause  of  the  disaster  to  be  satis- 
factorily explained.  A  careful  examina- 
tion of  the  lifting  girders  and  chains  has 
given  no  clue.  It  is  doubtful  whether  we 
will  ever  know  the  initial  cause  of  the  fail- 
ure. The  girders  and  their  chains  still 
hang  from  the  cantilever  arms.  Two  of 
the  girders — those  that  carried  the  south- 
east and  the  northwest  corners  of  the  sus- 
pended span — make  an  angle  with  the  hori- 
zontal, but  that  fact  is  readily  explained 
by  the  knowledge  of  how  the  span  went 
into  the  river.  The  hoisting  equipment  is 
in  perfect  condition  save  for  the  rupture 
of  piping  connections  between  the  jacking 
platforms  and  the  ends  of  the  cantilever 
consequent  upon  the  shock.  In  some  way 
the  span  slipped  from  its  supporting  stir- 
rups. At  present,  therefore,  and  possibly 
for  all  time,  we  can  only  theorize  as  to  the 
initial  cause.  Various  theories  have  been 
proposed  and  various  explanations  offered. 
They  can  only  be  weighed  with  respect  to 
their  relative  degrees  of  probability.  Facts 
to  test  them,  to  confirm  them,  to  refute 
them  are  missing. 

First,  the  theory  may  be  dismissed  as 
least  plausible  that  a  main  member  of  the 
suspended-span  trusses  failed,  and  that  the 
slippage  from  the  stirrups  followed  thereon. 
While  at  Sillery  Cove,  the  point  of  erec- 
tion, the  span  had  rested  on  the  very  sup- 
ports on  which  it  was  being  hoisted.  More- 
over, while  so  resting  it  had  in  place  a 
temporary  construction  track  which  was  re- 
moved beifore  flotation,  and  also  carried  a 
heavy  locomotive  crane.  As  a  simple  span, 
therefore,  it  had  been  stressed  higher  than 
while  it  was  being  raised  from  the  river. 

While,  then,  the  possibility  of  failure  not 
superinduced  by  other  causes  may  quickly 
be  dismissed,  somewhat  more  consideration 
might,  were  it  not  for  direct  confuting 
evidence,  be  given  to  the  theory  that  a  dif- 
ference in  elevation  of  the  two  corners  at 
one  end,  combined  with  a  lack  of  stiffness 
from  the  erection  standpoint,  caused  the 
lateral  system  to  draw  two  or  more  main- 
truss  members  out  of  line.  But  the  evidence 
is  indisputable  that  the  two  shoes  at  each 
end  were  at  the  same  elevation  within  a 
sixteenth  of  an  inch.  That  theory  must, 
therefore,  be  dismissed  as  untenable. 

The  explanation  that  would  at  first  hear- 
ing seem  most  likely — that  the  south- 
we.st  lifting  girder  was  pulled  from  its 
proper  place  by  an  extraneous  force— must 
be  dismissed  as  lacking  supporting  evidence. 
In  fact,  the  evidence  on  this  head  is  directly 
against  any  such  theory.  Not  more  than 
twenty  minutes  before  the  span  slipped  a 
very   careful    exaniination   of   all   mooring 


lines  was  completed  and  all  were  found,  as 
they  should  have  been,  in  slack  condition. 
What  rise  there  was  in  the  intervening  min- 
utes slackened  the  lines  still  more.  Further- 
more the  removal  of  the  lifting  girder  would 
have  required  a  very  considerable  force. 
The  load  on  each  corner  was  theoretically 
2,600,000  lb.,  and  at  present  there  is  no 
reason  for  supposing  the  load  distribution 
to  be  otherwise.  At  5  per  cent  the  force  to 
overcome  the  friction  was  130,000  lb.  In 
addition,  plates  and  lugs  added  somewhat 
to  the  resistance. 

The  most  plausible  explanation  of  the 
failure  is  that  the  casting  intermediate 
between  the  two  pins  on  the  lifting  girder 
on  the  southwest  comer  broke.  This  cast- 
ing, in  fact  the  whole  of  this  universal 
supporting  shoe  at  each  corner,  as  well  as 
the  lifting  girders,  carried  heavier  loads 
at  Sillery  Cove,  where  the  span  was  erected, 
than  during  the  hoisting  operation.  Sus- 
picion is  directed  at  the  castings  only 
through  a  process  of  elimination.  Forg- 
ings  and  rolled  sections  are  more  reliable 
than  castings,  in  which  concealed  flaws  are 
always  possible.  Furthermore,  probably 
every  other  detail  of  the  structure  and 
of  the  hoisting  mechanism  is  more  de- 
terminate as  to  calculation  than  these 
castings.  The  shape  of  the  intermediate 
casting  is  clearly  shown  in  the  drawings 
and  photographs  accompanying  the  article  in 
this  issue.  While  apparently  ample  in  de- 
sign so  that  the  stresses,  as  well  as  judg- 
ment can  dictate,  are  conservative,  the  shape 
is  such  that  a  flaw  in  one  of  the  wings 
might  allow  a  crack  to  start  at  the  root. 
Total  failure  would  readily  result  from  such 
an  initial  crack. 

Now  that  the  accident  has  occurred,  it  is 
easy  to  suggest  that  the  shoes  might  better 
have  been  built  of  rolled  sections  and  plate; 
that  the  bearings,  instead  of  being  in 
semi-cylindrical  halves,  might  have  been 
pin  holes;  that  some  auxiliary  support 
might  have  been  provided  to  supplement 
the  main  supporting  detail.  But  the  best 
judgment  of  the  best  bridge  engineers  on 
this  continent  said  that  the  detail  was  suf- 
ficient— amply  sufficient — for  the  intended 
service.  Something  went  wrong,  but  it 
was  not  through  lack  of  ability  of  those 
responsible  for  the  work,  nor  can  it  be  said 
that  the  castings  were  not  tested  before 
use.  They  were  tested — and  under  greater 
loads  than  they  were  presumably  carrying 
when  the  crash  came — for  they  supported 
the  span  at  Sillery. 

It  is  natural  to  look  for  some  inducing 
cause — even  if  the  breakage  of  a  casting  is 
accepted  as  the  most  reasonable  explanation 
— some  swaying  of  the  structure,  induced 
by  a  puff  of  wind,  the  unequal  working  of 
the  jacks,  etc.  Suffice  it  to  say  that  there 
is  no  evidence  of  such  an  inducing  cause. 
No  freshening  of  the  wind — which  was 
very  light — was  felt.  The  jacks  were  not 
operating;  the  structure  had  been  pinned 
fast  for  a  full  two  minutes  before  the 
drop  came.  Vibration  from  cranes  or  hoists 
on  the  cantilever  arms,  if  any  were  work- 
ing at  the  time,  may  be  considered  neg- 
ligible. 

It  will  be  the  hope  of  the  entire  engi- 


neering profession,  even,  at  this  minute, 
against  hope,  that  facts  will  be  disclosed 
which  will  allow  the  mystery  to  be  cleared 
up.  The  method  was  a  great  step  forward 
in  bridge-erection  practice.  It  was  origi- 
nated and  developed  by  the  best  bridge-en- 
gineering talent  on  the  American  continent. 
Its  details  were  thought  out  with  a  minute- 
ness and  care  that  were  nothing  short  of 
marvelous.  Moreover,  it  worked — yes,  we 
repeat  it — it  workedv  even  though  the  span 
lies  to-day  on  the  bed  of  the  river.  From 
the  time  the  span  left  Sillery  Cove  until  it 
dropped  into  the  stream  there  was  no  hitch 
in  the  program.  Every  operation  save  one, 
the  driving  of  the  pins  connecting  the  sus- 
pender eyebars  of  the  cantilever  arms  with 
the  suspended  span,  had  been  successfully 
performed.  The  remaining  moves,  except 
the  one  just  referred  to,  were  repetitions  of 
those  already  made.  All  the  more  reason, 
therefore,  for  hoping  that  the  error,  the 
accident — call  it  what  you  will — may  be 
analyzed. 

The  loss  of  the  span,  while  it  may  in  the 
lay  mind  cast  discredit  on  those  responsible 
for  the  work,  in  reality  put  the  remaining 
parts  of  the  structure  to  a  most  extraordi- 
nary test  and  so  proved  the  ability  of  the 
designers  and  builders.  The  suspension  of 
the  span  from  the  cantilever  arms  deflected 
their  ends  between  9  and  10  in.  The  appli- 
cation of  the  load  was  gradual.  Its  release, 
on  the  contrary,  was  sudden.  Men  on  the 
ends  were  thrown  down,  while  the  vibration 
lasted  long  enough  for  one  man  to  run  about 
250  ft.  toward  the  anchorage.  At  least  the 
full  deflection  must  have  been  recovered, 
and  probably  the  momentum  carried  the 
ends  above  the  normal  unloaded  position. 
Yet  the  cantilevers  stood — and  apparently 
undamaged.  Furthermore,  the  known  de- 
tails as  to  the  successive  steps  in  the 
plunge,  combined  with  the  evidence  of  the 
two  diagonally  opposite  over-stressed  hang- 
ers, show  that  very  large  overloads  must 
have  been  thrown  into  at  least  the  down- 
stream truss  on  the  south  cantilever  and 
the  upstream  truss  of  the  north  cantilever. 
But  there  is  no  apparent  evidence  of  dis- 
tress. 

The  bridge,  which  has  thus  received  a  set- 
back, for  it  is  only  a  setback,  is  extraordi- 
nary in  so  many  respects  that  it  is  a  pity  it 
should  not  have  come  through  with  a  clean 
record.  The  K-truss  design,  the  marvelous 
precision  and  finish  of  the  shopwork,  the 
ingenious  and  highly  successful  erection 
methods — each  would  have  made  the  struc- 
ture notable  among  steel  bridges,  even 
though  the  span  were  less  than  the  record. 

Engineers,  who  must  constantly  face  un- 
known factors  in  breaking  new  paths,  will 
not  lose  faith  in  their  brethren  at  Quebec, 
though  the  layman,  seeing  only  the  outstand- 
ing fact  of  a  second  serious  loss  at  the  site, 
may  be  a  doubting  Thomas.  The  men  at 
Quebec  will  stand  by  their  guns.  The  loss 
has  only  served  to  set  their  jaws  in  a  de- 
termination to  complete  the  structure,  and 
by  the  method  planned.  The  stamina 
shown  by  these  men  under  the  strain  of  the 
loss  was  an  inspiration.  Backed  by  their 
determination  and  ability,  the  span  will  be 
rebuilt  and  successfully  erected. 
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ALMOST  ALL  CONCRETE  WORK    HANDLED   FROM    THIS   CENTRAL  PLANT   ON    WIDE  ISLAND 

Little  Plant  Required  to  Complete  4000-Foot 
Concrete  Railroad  Bridge 

Build  Greater  Part  of  Two-Track  Arch  Structure  Under  Traffic  with  2  Cranes, 


3   Dinkeys,   1   Concrete  Plant,  11  Half -Arch   Forms  and 


Va 


Mile  of  Trestle 


A  DOUBLE  TRACK  concrete  arch 
bridge,  lour-fifths  of  a  mile  in  length 
and  containing,  above  water,  56,000  cu.  yd. 
of  concrete  is  being  built  in  longitudinal 
halves  by  methods  which  require  the  use 
of  a  very  small  amount  of  equipment.  The 
bridge,  which  is  at  Harrisburg,  Pa.,  re- 
places the  old  single-track  deck  truss  bridge 
of  the  Cumberland  Valley  Railroad  across 
the  Susquehanna  River.  Two  concrete 
arches  replace  each  of  the  old  steel  spans, 
which  were  moved  8^2  ft.  upstream  on  the 
old  double-track  piers  and  kept  in  service 
while  the  south  half  of  the  new  bridge 
was  built.  Traffic  was  then  diverted  over 
the  new  bridge,  the  old  steel  taken  down 
and  work  started  on  the  completion  of  the 
north  half  of  the  concrete  structure.  With 
the  exception  of  two  spans  on  the  far  side 
of  a  railroad  embankment  west  of  the  river, 
and  of  a  small  yardage  of  concrete  placed 
by  the  pneumatic  method,  all  of  the  work 
was  handled  from  an  island  300  ft.  wide  in 
the  middle  of  the  river. 

The  small  amount  of  construction  plant 
used  is  accounted  for  by  the  way  in  which 
the  contractor  took  advantage  of  circum- 
stances to  develop  the  work.  Briefly  out- 
lined, the  method  followed  was  to  throw 
1600  ft.  of  trestle  across  the  west  branch 
of  the  river,  downstream  from  the  bridge, 
and  carry  the  new  work  from  it  west  and 
toward  the  island.  As  fast  as  the  centers 
could  be  removed  from  the  westerly  arch 
spans,  the  trestle  was  taken  up  and  re- 
placed from  the  island  outward  across  the 
east  channel.  The  completion  of  the  work 
over  this  channel  enabled  the  railroad  to 
divert  traffic  over  the  new  structure,  as 
noted  in  the  Engineering  Record  for  Feb. 
12,  1916,  page  229.  The  construction 
tre.stle  was  then  taken  up  and  stored  on  the 
island  for  the  winter  while  the  old  steel 
spans  were  removed.    It  was  then  built  out 


again  across  the  east  channel,  but  on  the 
upstream  side  of  the  bridge.  The  upstream 
half  of  the  new  structure  is  now  being 
built  in  the  same  way  as  the  first  half, 
except  that  the  work  is  being  carried  from 
east  to  west. 

Steel  arch  centers  of  one  size  are  used 
for  both  the  lengths  of  arch  span  encoun- 
tered in  the  work.  These  centers  are  sup- 
ported on  brackets  set  in  niches  formed  out 
of  the  piers,  doing  away  with  falsework 
supports  for  them.  Also,  a  type  of  trestle 
is  used  which  has  a  high  salvage  value  and 
which  provides  three  running  tracks  with 
four  rails. 

Concrete  Materials  Handled  by  Gravity 

The  main  concrete  plant,  located  in  the 
middle  of  the  island  on  the  upstream  side 
of  the  bridge,  receives  all  materials  by  rail. 
The  level  of  the  old  bridge  being  consid- 
erably above  the  island,  it  was  easy  to 
arrange  under  a  trestle  turnout  from  the 
main  line  stone  and  sand  bins  with  a  ca- 
pacity of  150  tons  and  a  cement  shed  hold- 
ing about  200  bbl.  Sand  and  stone  are 
delivered  in  hopper-bottom  cars,  and  cement 


is  dropped  down  a  wood  chute  to  the  level  of 
the  charging  platform.  Directly  under  the 
partition  between  the  sand  and  stone  bins 
are  located  three  measuring  hoppers  which 
empty  into  a  V2-yd.  Haines  mixer  suspended 
over  the  track  for  the  concrete  cars.  Two 
of  the  hoppers  are  for  measuring  stone, 
one  being  filled  as  the  other  is  emptied, 
and  the  third  is  for  sand.  It  was  planned 
to  install  two  mixers,  but  as  one  proved 
able  to  turn  out  concrete  at  35  yd.  an  hour 
— as  fast  as  it  was  necessary  to  place  it — 
the  second  was  never  used.  Five 
batches  fill  two  li/4-yd.  buckets  on  a  plat- 
form car,  which  is  handled  by  a  gasoline 
locomotive.  Three  of  these  units  are  kept 
going  between  the  mixer  and  the  crane 
which  places  the  concrete  in  the  forms. 

Trestle  with  High  Salvage  Value 

The  type  of  trestle  developed  on  this 
work  provides  three  tracks  with  four  rails, 
the  inside  track  standard  and  the  outside 
tracks  3-ft.  gage.  The  same  type  was  used 
in  building  the  Philadelphia  &  Reading 
Railroad  bridge  at  Milton,  Pa.,  and  was 
described  in  the  Engineering  Record  of 
May  20,  1916,  pages  676  and  686.  The 
trestle  at  Harrisburg  differs  from  that  at 
Milton  in  that  pile  driving  is  not  required 
in  its  construction.  The  rock  bottom  is 
exposed  over  most  of  the  channel,  and 
timber  posts,  cut  to  lengths  determined  by 
sounding  with  a  rod,  placed  and  capped 
by  a  gang  working  from  a  small  barge, 
were  used  instead  of  piles.  Some  trouble 
was  experienced  with  this  trestle  because 
the  rock  bottom  afforded  no  anchorage  and 
because  the  river  was  subject  to  floods 
which  produced  a  strong  current  at  the 
island.  On  the  other  hand,  it  would  have 
been  hard  to  find  a  way  of  carrying  on 
construction  without  some  temporary  work 
in  the  river.  A  severe  flood  on  June  18 
carried  out  the  entire  trestle  shortly  after 
it  had  been  erected  in  its  third  location, 
and  bent  most  of  the  steel  stringers  around 
the  upstream  ends  of  the  piers.  The 
stringers  were  straightened  and  the  trestle 
was  rebuilt,  however,  in  a  very  short  time. 

The  track  arrangements  on  the  island 
are  shown  in  the  accompanying  drawing. 
It  will  be  seen  that  the  use  of  three  trains 
and  a  crossover  between  the  narrow-gage 
tracks  on  the  island  made  it  possible  to 
supply  concrete  to  the  crane  on  first  one 
and  then  the  other  of  the  outside  tracks 
without  having  any  temporary  crossover  at 
the  point  of  work. 

Old  Piers  Utilized 

The  fact  that  the  river  was  wide  and 
shallow,  with  a  bare  rock  bottom,  made  pier 
construction  simple.  The  old  masonry 
piers  were  incased  in  reinforced  concrete 
to  a  point  above  water  level  and  the  new 
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TRESTLE  USED  IN   FOUR  LOCATIONS  TO   MOVE  FORMS,   HANDLE  CONCRETE  AND  DO  PRACTICALLY 
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UMBRELLA   FORMS   LINED  WITH    STEEL  AND   CONCRETED  BY   CRANE   WHOSE   "GOOSENECK"  BOOM   WAS  DESIGNED  TO  REACH   OVER  CORNERS 


piers  built  to  the  same  level  in  the  fall  of 
1914  by  the  forces  of  the  railroad  company. 
The  following  winter  the  old  steel  spans 
were  moved  81/2  ft.  north,  and  in  the  spring 
of  1914  the  work  of  completing  the  inter- 
mediate piers  was  carried  on  by  the  con- 
tractor with  the  construction  of  the  south 
half  arches.  All  of  the  pier  work  was 
carried  up  to  the  spring  line  of  the  arches 
during  the  1915  season,  but  the  umbrella 
sections  for  the  upstream  half  arches  were 
not  touched  until  this  year. 

One  Length  Arch  Form  for  Two  Lengths 
OF  Span 

The  umbrella  sections  are  concreted 
before  setting  the  arch  centers,  and  the 
spandrel  walls  cast  after  the  arch  concrete 
has  set,  but  generally  before  the  centering 
is  removed,  as  the  specifications  require 
that  this  be  left  in  place  30  days.  Finally 
the  coping,  which  contains  the  conduits  for 
telegraph  and  signal  wires,  is  concreted 
separately.  By  employing  on  the  main 
river  section  ten  sets  of  half-arch  centers, 
six  sets  of  umbrella  forms,  six  sets  of 
spandrel  wall  and  four  sets  of  coping  forms 
it  is  possible  to  keep  the  concrete  plant  at 
work  almost  continuously. 

The  construction  of  the  arch  centering, 
which  is  of  the  three-hinged  type  with 
four  trusses,  tied  across  the  bottom  for 
moving  by  turnbuckle  rods,  is  shown  in 
the  photographs.  As  it  was  desirable  to 
use  the  arch  forms  in  direct  rotation,  all 


were  made  the  same  size.  For  the  74V2-ft. 
arches  the  circle  strips  that  support  the 
lagging  rest  directly  on  the  top  flanges 
of  the  arch  ribs.  For  the  77-ft.  spans 
these  strips  are  blocked  up  from  the  ribs. 
Black  sheets  of  No.  24  gage  are  used  for 
arch  lagging.  Tliey  rest  on  a  double  layer 
of  2  X  8-in.  plank  spiked  transversely  to 
the  circle  strips.  The  planks  overlap,  but 
are  laid  with  a  1-in.  space  between  pieces  in 
each  layer.  Every  fourth  or  fifth  strip  is 
bolted  through.  The  2-in.  material  was 
used  because  of  the  fact  that  it  has  a  much 
higher  salvage  value  than  the  4-in.  which 
was  used  at  first.  It  is  also  easier  to  work 
with. 

No  chances  were  taken  with  the  river 
in  the  support  of  this  centering.  Four 
steel  brackets  to  each  end  of  each  arch,  set 
in  recesses  formed  in  the  sides  of  the  piers, 
are  used.  On  these  brackets  parallel  to 
the  pier  are  set  12-in.  timbers  carrying 
the  rollers  used  to  move  the  forms  side- 
wise  into  position  from  the  trestle.  As 
soon  as  a  form  is  placed  it  is  wedged  up 
to  grade,  and  is  later  struck  by  knocking 
out  those  wedges  and  letting  it  down  again 
on  to  the  rollers.  Four  trucks  running  on 
the  outside  trestle  tracks  are  used  to 
transport  the  centers  lengthwise  of  the 
bridge.  During  the  first  season  when  the 
steel  bridge  was  in  place  the  centers  were, 
of  course,  handled  on  the  downstream  side. 
At  the  end  of  the  season  all  ten  of  them 
were  left  for  the  winter  under  the  last  spans 


concreted  at  the  east  end  of  the  bridge.  At 
the  beginning  of  the  present  season  they 
were  rolled  through  to  the  north  side 
and  used  for  the  upstream  halves  of  the 
same  arches,  which  were  the  first  ones 
concreted  this  year. 

The  road  bed  on  the  bridge  is  carried  by 
a  stone  fill  resting  directly  on  the  arches. 
This  fill  is  retained  by  the  outside  spandrel 
walls;  but  as  the  south  half  of  the 
bridge  was  put  in  service  before  the  other 
half  was  built,  a  center  spandrel  wall  ex- 
tending to  within  18  in.  of  the  base  of  rail 
was  also  necessary.  The  pockets  produced 
by  this  construction  over  the  arch  haunches 
are  drained  by  6-in.  pipes  extending  through 
the  arch  concrete  just  above  the  umbrella 
section. 

Old  Steel  Removed  and  Materul  Track 
Shifted  in  Winter 

A  locomotive  crane  began  last  winter  to 
take  down  the  old  steel  from  the  east  end. 
As  the  old  spans  were  about  160  ft.  long, 
they  were  supported  on  falsework  and 
taken  down  a  panel  at  a  time  from  east  to 
west.  One  of  them  near  the  center  of  the 
east  channel  had  been  about  half  removed 
in  this  way  when  the  flood  early  last  April, 
on  which  the  ice  went  out,  carried  away 
the  falsework  and  dropped  the  remaining 
half  into  the  river.  This  steel  will  be  cut 
up  at  extreme  low  water  with  the  oxy- 
acetylene  torch  and  removed  from  the  work 
trestle. 


)iyd.  Mixer,     so  Tons 
2nd  Location  Pneumatii  Mixer_ X    ( Sand_y-CernentChufe 


of  Trestle  ^^ 


Legend 

fFhIh  of  krms  carried  thrvMh  fnm 
norlh  fo  soufh  side  for  half- arches 
1,2  and  3 


f^3rd  Location  of  Trestle^ 


'- — \\       13      !j:  ii!        ja     III  J      .1      ;;;  ;;        ■       1  i  ji  ij  i  I  t-  % 

-M — \—\^t—^~f!t — f"4i— > — H-— \a^  — H ^P 

nrg^_— 'iL^^g^— .-^^jL^jt.-^^    _1 ,^ ■l___^j \~i-—    ^^g________j!a^ 


=■•==•=•-=■■3    ToUarrisburg 
^--■^^•^        Station  ^ 


of  Trestle^  \  /  ^2nd  Location  of  Trestle^ 

-  Total LengffiJ9SS'/t'- 


23 22 2/ 2p\ t9_ « J ?____] _/ J^-OJ 


77'-^..69'--.^ 


ALL  WORK   ABOVE   WATER  ON   56,000-YARD  CONCRETE  BRIDGE  PROVIDES  THREE   TRACKS  WITH  POUR  RAILS  AND  HAS  HIGH  SALVAGE  VALUE 


342 


ENGINEERING     RECORD 


Vol.  74,  No.  12 


When  the  removal  of  the  old  steel  had 
progressed  past  the  concrete  plant  on  the 
island,  the  trestle  connecting  the  latter 
with  the  old  main  line  was  rebuilt  and  a 
turnout  put  in  the  track  over  the  new 
bridge.  When  the  removal  of  the  old  steel 
bridge  was  completed,  the  crane  used  for 
this  purpose  was  employed  to  concrete 
arches  and  piers  on  the  island  which  could 
not  be  reached  by  the  gooseneck  crane  on 
the  track  below  because  of  the  material 
trestle  being  in  the  way. 

Routing   of  Forms   in   Crossing  Island 

The  moves  to  be  made  with  the  arch 
forms  in  crossing  the  island  for  the  second 
time  were  carefully  mapped  out  because 
access  from  the  north  to  all  of  the  arch 
spans  across  the  island  except  one  span  at 
each  side  is  blocked  by  the  concrete  plant 
and  trestle.  Three  of  the  forms  released 
from  the  east  end  of  the  bridge  were 
brought  up,  slipped  through  the  span  at  the 
east  end  of  the  island  to  the  south  side  of 
the  bridge,  rolled  along  opposite  three  of 
the  arches  to  which  access  from  the  north 
was  blocked  by  the  concrete  plant,  moved 
sidewise  through  these  arches  to  the  north 
side  and  concreted.  Meanwhile  the  remain- 
ing eight  forms  were  used  to  complete  the 
spans  across  the  east  branch  of  the  river. 
These  forms  are  being  rolled  around  the 
north  side  of  the  concrete  plant  and  started 
in  again  at  the  west  shore  of  the  island. 


RIBS    WEDGED    UP    ON    BRACKET    SUPPORTS 

thing  else  is  finished,  enough  material  to 
concrete  this  span  will  be  stored  in  the 
bins,  the  trestle  turnout  removed,  and  one 
arch  center  brought  back  to  this  location 
and  concreted. 

The  extreme  west  end  of  the  bridge  con- 
sists of  a  concrete-incased  girder  span, 
not  included  in  the  general  contract,  cross- 
ing the  low-level  tracks   of  the  Baltimore 


SOUTH  HALF  COMPLETED,  RIVER  EXTENDS  UNSOLICITED  HELP  TO  CRANE  IN  REMOVING  OLD  STEEL 


The  forms  used  on  the  island  will  be  taken 
to  the  west  edge,  rolled  through  to  the 
north  side  and  put  to  work  again  in  regular 
rotation  with  the  other  forms. 

This  maneuvering  leaves  one  north'  half 
arch  at  the  west  end  of  the  concrete  plant 
unfinished.  This  arch  is  blocked  by  the 
trestle  turnout.  Its  completion  will  be  the 
last  work  done  on  the  bridge.    After  every- 


ABCH  FORMS   MOVED  ON   TRUCKS 


division  of  the  Pennsylvania  Railroad, 
which  is  on  a  high  fill  at  the  river  bank,  and 
of  two  arch  spans  beyond.  As  concrete 
could  not  be  carried  across  the  Pennsyl- 
vania tracks,  a  separate  plant,  supplied 
with  materials  dumped  from  the  old  steel 
bridge,  was  set  up.  This  plant  consisted 
of  a  V2-yd.  Smith  mixer,  a  short  steel 
tower  and  a  spouting  system.  Also  wood 
centers  were  used  for  these  half  arches. 
The  centering  for  the  extreme  easterly 
arch  span,  69  ft.  long,  which  crosses  a  road 
in  the  park  along  the  east  bank  of  the  river, 
was  cut  down  from  a  set  of  74  ft.  6  in. 
centering  used  for  one  span  on  the  island. 
When  this  centering  had  been  used  to  con- 
crete the  north  half  of  the  extreme  east 
span,  it  was  trucked  across  the  river  and 
used  to  complete  the  two  69-ft.  spans 
beyond  the  Pennsylvania  tracks.  These 
spans,  of  course,  could  not  be  finished  until 
the  old  steelwork  had  been  removed. 

A  pneumatic  concrete  plant,  erected  near 
the  spouting  plant  on  the  west  bank  of  the 
river  and  later  set  up  for  a  short  time  on 
the  island,  was  also  used  for  part  of  the 
concrete  work  across  the  west  channel. 
On  account  of  the  trouble  encountered  with 
the  high  velocity  of  discharge  in  placing 
concrete  on  the  arch  slopes  and  in  the 
spandrel  walls,  concreting  by  this  method 
was  not  experimented  with  long  enough  to 
reduce  its  cost  to  figures  comparable  with 


the  cost  of  concrete  placed  by  the  other  two 
plants. 

Bridge  Will  Soon  Be  Completed 

In  spite  of  the  six  weeks'  delay  occa- 
sioned by  the  flood  referred  to,  it  is  ex- 
pected that  the  concrete  work  on  the  bridge 
will  be  completed  this  season.  Arch  forms 
are  usually  concreted  in  eight  hours,  and 
one  of  them,  containing  275  cu.  yd.  and  dis- 
tant 1000  ft.  from  the  mixing  plant,  was 
completed  in  7V2  hours.  On  Sept.  1,  16  of 
the  north  half  arches  had  been  finished, 
leaving  29  to  be  completed. 

The  bridge  is  being  built  for  the  Cum- 
berland Valley  Railroad,  of  which  T.  B. 
Kennedy  is  chief  engineer,  under  the  di- 
rection of  Crosby  Tappan,  engineer  of  con- 
struction. A.  F.  Byers  is  chief  inspector 
and  S.  F.  Bloyer  resident  engineer  for  the 
railroad.  The  work  is  being  done  by  the 
Robert  Grace  Contracting  Company,  for 
which  F.  P.  Kemon  is  in  charge  as  super- 
intendent under  B.  R.  Hundley,  eastern 
manager. 

Commission  Doubts  Accuracy 
of  Estimated  Original  Cost 

Massachusetts    Decision,    Denying    Bay    State 

Street    Railway   Six-Cent   Fare,   Discusses 

Numerous  Valuation  Problems 

DENYING  the  Bay  State  Street  Rail- 
way of  Boston  the  right  to  increase 
its  fare  to  6  cents,  the  Massachusetts  Pub- 
lic Service  Commission,  in  a  decision  ren- 
dered Aug.  31,  expressed  opinions  on  va- 
rious points  pertaining  to  valuation  and 
fair  return  on  investment.  The  commission 
thinks  a  6  per  cent  return  should  be  ample 
for  the  company.  It  holds  that  a  fair  re- 
turn should  be  allowed  on  all  the  capital 
properly  invested,  without  deduction  of  ac- 
crued depreciation,  and  believes  that  the 
company  should  not  be  condemned  too  se- 
verely for  following  in  the  past  the  com- 
mon custom  of  declaring  dividends  without 
making  allowances  for  depreciation.  On 
the  other  hand,  it  holds  that  from  now  on 
depreciation  should  take  precedence  over 
dividends,  even  though  for  a  while  the 
stockholders  should  suffer  a  complete  sus- 
pension of  admittedly  inadequate  returns. 
Other  views  of  the  commission  are  that  de- 
velopment expenses  should  be  made  up  by 
additional  earnings  for  a  few  years,  and 
that  8  per  cent  is  ample  for  all  overhead 
expenses   in  this  particular  case. 

Estimated  Original  Cost 

The  decision  discusses  the  valuation  of 
the  property  made  by  Sloan,  Huddle,  Feus- 
tel  &  Freeman,  consulting  engineers  for 
the  company.  As  Massachusetts  has  es- 
tablished original  cost  new  as  the  proper 
basis  of  valuation,  the  appraisal,  which  to- 
taled $42,987,405,  embracing  957  miles  of 
track,  was  made  on  that  basis — not  by  the 
historical  method  of  actual  investment,  but 
by  the  application  of  estimated  unit  prices 
at  the  time  of  construction  to  the  present 
quantities  as  inventoried.  The  commission 
believes  this  method  creates  an  impression 
of  accuracy  not  wholly  warranted,  because 
of  the  difficulty  of  making  a  correct  inven- 
tory and  the  still  greater  difl[iculty  of  deter- 
mining the  original  unit  prices.  The  com- 
mission reduces  the  total  estimate  of  origi- 
nal cost  by  $600,000. 

The  company's  engineers  had  allowed 
overhead  charges,  which  were  estimated,  of 
12.74  per  cent  of  the  direct  property  cost. 
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dividing  it  as  follows:  Engineering  and 
superintendence,  3.68  per  cent;  interest 
during  construction,  2.23  per  cent;  taxes 
during  construction,  0.12  per  cent;  insur- 
ance, 0.48  per  cent;  organization  and  legal 
expenses,  3  per  cent;  and  contingencies, 
3.23  per  cent.  The  commission  found  from 
appraisals  submitted  in  thirty  capitaliza- 
tion cases  from  1890  to  1900  an  average  of 
only  2.19  per  cent  for  engineering  and 
superintendence  in  the  case  of  roadbed, 
track  and  overhead  system,  and  nothing  in 
the  case  of  other  items.  The  commission 
realizes  the  probability  that  much  overhead 
expense  has  not  in  the  past  been  segre- 
gated, but  believes,  nevertheless,  that  the 
estimate  exceeds  the  reality.  Contingen- 
cies   also,    the    commission    believes,    have 


Reservoir  Wall  Fails  When 
Backfill  Is  Removed 

Faulty  Construction  at  Roof  Due  to  Failure  of 

City  Officials  to  Put  on  Inspector  Said 

to  Be  Contributing  Cause 

ON  Aug.  26  the  1,000,000-gal.  reservoir 
constructed  by  the  city  of  Madison, 
Wis.,  in  1906,  of  reinforced  concrete,  rec- 
tangular in  plan,  about  100x116  ft.,  partly 
failed.  The  reservoir  is  16  ft.  in  depth 
and  has  a  reinforced  concrete  roof.  Against 
;the  outside  walls  of  the  reservoir  is  an 
earthfill  extending  up  to  about  10  ft.  above 
the  base.  The  walls  of  the  reservoir  were 
designed  as  a  simple  vertical  reinforced 
beam,  supported  in  part  by  the  earth  em- 


years  ago,  but  were  not  thought  to  be  se- 
rious, as  the  cracks  formed  thereby  did 
not  increase  further  in  size,  and  the  em- 
bankment alone  appeared  to  give  sufficient 
stability.  The  roof  was  also  slightly 
cracked  in  several  places,  and  to  prevent  in- 
filtration of  rainwater  an  additional  cover 
was  put  on  the  reservoir. 

Unfamiliarity   with    Conditions   Cause 
OP  Failure 

In  1916  plans  were  made  to  build  another 
reservoir  of  15,000,000  gal.  capacity  imme- 
diately adjoining  the  one  already  built.  The 
engineer  planning  the  new  reservoir  and 
also  the  engineer  in  charge  of  the  city  wa- 
ter department  were  evidently  unfamiliar 
with  the  weakness  of  the  old  reservoir  as 


THIN    RESERVOIR    WALL    ROTATED    OUTWARD  ON   ITS  BASE 


WALL  DID  NOT  BREAK  UP  MUCH  DUE    TO   ESCAPING   WATER 


been  overestimated.  Consequently  the  al- 
lowance for  overhead  expenses  is  reduced 
to  8  per  cent — a  reduction  of  $1,822,344. 

No  evidence  was  introduced  by  the  com- 
pany to  substantiate  its  claim  of  intangible 
property,  embracing  reward  for  promoters' 
services,  cost  of  securing  plant  and  cost  of 
development.  The  first  claim  was  that  a 
certain  amount  of  overcapitalization  was 
necessary  to  reward  the  promoters  and  at- 
tract capital.  The  commission  avers,  how- 
ever, that  most  of  the  "watering"  was  done 
during  the  electrifying  of  the  lines,  long 
after  the  uromoters'  stage,  the  promoters 
apparently  having  sought  their  reward  in 
construction  contracts  and  enhanced  land 
values.  Development  expenses,  in  the  opin- 
ion of  the  commission,  should  be  charged 
to  earnings — opportunity  being  given  to 
spread  them  over  a  reasonable  period  of 
years,  but  not  indefinitely. 

The  commission  rules  that  no  deduction 
shall  be  made  for  accrued  depreciation. 
While  the  commission  does  not  commend 
the  paying  of  dividends  before  a  reserve 
has  been  set  aside  for  depreciation,  it  holds 
that  the  company  should  not  be  condemned 
too  severely  for  following  a  prevailing  pol- 
icy in  the  past  in  doing  this,  especially  as 
even  then  dividends  have  averaged  less  than 
a  fair  return.  It  is  pointed  out  that  com- 
panies under  the  Massachusetts  laws  that 
are  not  paying  dividends  find  difficulty  to 
finance  their  needs.  For  the  future,  how- 
ever, the  commission  holds  that  needed  re- 
pairs and  renewals  should  take  precedence 
over  dividends,  even  though  it  seem  harsh 
to  stockholders  already  receiving  only  a 
meager  return.  Six  per  cent,  in  the  opin- 
ion of  the  commission,  would  be  ample. 

Tar  Patching  on  Concrete  Roads 

The  Ohio  Highway  Department  in  patch- 
ing concrete  roads  cautions  its  maintenance 
gangs  not  to  apply  so  much  tar  that  it  will 
stand  above  the  level  of  the  concrete  sur- 
face. If  a  mound  of  tar  is  placed,  the  pave- 
ment is  likely  to  be  shattered  beyond  the 
mound  from  the  drop  of  vehicles  raised  by 
the  patch. 


bankment  and  in  part  by  the  connections  at 
the  roof.  The  specifications  called  for  the 
reinforcing  rods  of  the  roof  to  be  hooked 
around  the  vertical  reinforcing  rods  of  the 
walls,  but  no  specific  method  of  doing  this 
was  shown  on  the  drawings,  the  horizontal 
rods  simply  extending  about  18  in.  into  the 
top  of  the  vertical  wall. 

Funds  for   Inspection   Refused 

The  city  refused  to  provide  funds  for  an 
inspector  during  the  construction,  as  was 
desired  by  the  engineer  who  drew  the  plans, 
and  in  consequence  the  engineer  had  no 
further  connection  with  the  work.  Appar- 
ently no  attempt  was  made  to  carry  out 
this  feature  of  the  specifications,  and  as  a 
result  the  stability  of  the  wall  of  the  res- 
ervoir depended  almost  entirely  on  the 
backfill  of  10  ft.  of  earth  on  the  outside. 
Signs  of  failure  by  the  slight  yielding  of 
the  wall   in  places  had  been  noticed  five 


regards  the  roof  connections,  and  using 
caution  which  would  have  been  ample  for 
ordinary  cases  proceeded  to  remove  a  part 
of  the  backfilling.  The  re?ult  was  that  on 
Aug.  26,  with  a  length  of  about  15  ft.  of 
the  backfilling  removed  along  one  side  ad- 
joining the  corner,  about  60  ft.  of  the  side 
wall  of  the  reservoir  failed,  tipping  about 
the  base  as  a  center.  The  results  are 
plainly  shown  by  the  photographs. 

Engineers  who  have  examined  the  cir- 
cumstances and  the  wreck  state  the  best 
lesson  to  be  learned  from  the  failure  is 
that  the  engineer  in  making  plans  for  rein- 
forced-concrete  structures  must  insist  on 
retaining  full  control  of  inspection  until 
the  structure  is  completed. 
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Unwatering  Holland's  Overflowed 
Lands 

In  the  early  part  of  this  year  an  excep- 
tionally heavy  storm  broke  the  dikes  on  the 
coast  of  the  Zuider  Zee  and  50,000  acres  of 
valuable  land  was  flooded.  The  ground  sur- 
face was  about  4  ft.  below  the  level  of  mean 
tide.  The  unwatering  was  accomplished  by 
means  of  pumps  manufactured  by  the 
Werkspoor  Company  of  Amsterdam.  These 
were  assisted  by  the  pumping  plants  which 
normally  take  care  of  the  drainage.  The 
temporary  plants  had  a  capacity  of  120,000 
tons  of  water  per  hour.  With  the  excep- 
tion of  one,  which  was  driven  by  a  Diesel 
engine,  they  were  all  electrically  propelled, 
current  being  furnished  by  the  municipal 
electric  works  at  Amsterdam.  With  this 
equipment,  assisted,  as  before  stated,  by 
the  regular  pumping  installation,  the  area 
was  unwatered  in  a  little  more  than  three 
weeks.  The  Engineer,  from  which  these 
notes  are  taken,  states  that  the  same  part 
of  the  country  was  flooded  in  1825,  and  that 
it  took  from  February  of  that  year  to  July 
of  the  following  year  to  get  rid  of  the 
water,  all  of  the  pumping  being  done  with 
the  aid  of  windmills.  All  in  all,  including 
the  building  of  the  pumps  and  their  instal- 
lation, this  year's  unwatering  was  accom- 
plished in  less  than  four  months  from  the 
time  of  disaster. 
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Wind  Damages  Highway 
Bridge 

Tornado  Nearly  Overturns  Sugar  Island  Struc- 
ture in  Illinois  —  Portals  Badly  Distorted 
and'  Lower-Chord  Eyebars  Buckled 

AS  A  RESULT  of  the  destructive  storm 
on  March  21,  a  steel  bridge  over  the 
Kankakee  River,  known  as  the  Sugar  Island 
bridge,  was  considerably  distorted;  in 
fact,  it  was  nearly  wrecked;  The  Iroquois 
County  bridge  was  completely  destroyed  by 
the  same  storm.  Damages  to  both  bridges 
have  been  described  in  Illinois  Highways. 
In  the  July  issue  Clifford  Older,  bridge  en- 
gineer of  the  Illinois  Highway  Department, 
discusses  the  damages  to  the  Sugar  Island 
bridge.  The  following  abstract  from  his 
article  describes  particularly  the  effect  of 
the  wind  on  the  portals,  lower  chords  and 
masonry  of  the  west  span,  which  was  most 
injured. 

The  bridge  consists  of  two  spans,  each 
185  ft.  long  center  to  center  of  end  pins. 
The  steel  trusses  are  of  the  Pratt  type, 
26  ft.  high  and  placed  17  ft.  2  in.  apart. 
The  exact  date  this  bridge  was  erected 
could  not  be  determined  at  the  time  exami- 
nation was  made.  The  details  and  general 
character  of  the  design  are  typical  of  high- 
way-bridge construction  common  about  15 
years  ago. 

Displacement  of  Upper  Lateral  System 

One  of  the  photographs  shows  the  trusses 
of  the  west  span  leaning  decidedly  toward 
the  north.  The  east  span  was  not  so  badly 
damaged,  but  it  also  has  an  inclination  in 
the  same  direction.  It  is  evident  that  the 
wind  was  blowing  in  a  northerly  direction. 
The  top  chords,  although  displaced  laterally, 
were  found  to  be  in  perfect  alignment,  and 
the  top  lateral  truss  and  diagonals  were 
practically  undamaged.  It  is  evident  that 
the  top  lateral  systems  served,  as  intended, 
to  carry  the  wind  load  to  the  portals.  The 
latter,  however,  proved  to  be  too  weak  to 
transmit,  without  damage,  the  accumulated 
top-chord  wind  load  down  the  end  posts  to 
the  foundation. 

The  condition  of  the  west  portal  of  the 
west  span   is  shown   in  one  of  the  photo- 


VIEW    LOOKING    WEST    SHOWS    TRUSSES    OF    FAR 
SPAN  LEANING  TOWARD  NORTH 

graphs.  It  is  interesting  to  observe  that 
the  distortion  of  the  portal  occurred  largely 
in  the  part  between  the  kneebraces.  The 
lacing  bars  were  flat  and  connected  by  one 
rivet  at  each  intersection.  They  buckled  in 
the  compression  system  and  some  of  the 
bars  in  the  tension  system  were  pulled 
apart. 

It  seems  evident  that,  provided  a  no  more 
serious  weakness  developed  elsewhere,  com- 
plete failure  of  the  portals  would  have  been 
caused  by  a  slightly  greater  wind  load  and 
the  tipping  over  of  the  trusses  and  complete 
collapse  of  the  spans  would  have  followed 
the  failure  of  the  portals. 

LovraR  Lateral  System 

A  partial  failure  of  the  lower  lateral  sys- 
tem of  each  span  occurred — in  the  case  of 
the  west  span,  even  had  the  portals  and  top 
lateral  system  held,  complete  failure  was 
imminent  because  of  the  weakness  of  the 
lower  lateral  system.  The  lower  chords  of 
the  trusses,  as  well  as  the  floorbeams  and 
lateral  rods,  are,  of  course,  an  essential  part 
of  this  system.  The  lower  chords  are  com- 
posed   of    eyebars   throughout   the   entire 


length  of  the  span.  The  lateral  rods  are 
round,  passed  through  holes  near  the  end 
of  the  floorbeam  and  in  bent  plates  riveted 
through  the  floorbeam  webs  on  the  far  side. 
The  ends  of  the  rods  are  threaded  and  pro- 
vided with  nuts. 

One  of  the  diagonals  was  subjected  to 
compression  during  this  storm,  and  pushed 
through  the  holes  of  the  floorbeam  and  con- 
nection plate  until  the  nut  was  1  in.  or  more 
away  from  the  bent  plates.  As  in  the  case 
of  the  upper  laterals,  the  tension  diagonals 
did  not  fail,  although  the  bent  plates  were 
somewhat  distorted  by  the  pressure  of  the 
nuts  and  the  rods  were  probably  slightly 
overstressed.  Partial  failure  of  the  system 
occurred  because  of  the  reversal  of  the 
dead-load  stress  in  the  lower-chord  bars  on 
the  windward  side  of  the  bridge.  The  lower 
chords,  although  displaced  laterally,  were 
found  to  be  in  perfect  alignment  from  the 
second-panel  point  at  one  end  to  the  second- 
panel  point  at  the  opposite  end  of  each 
truss. 

Masonry  Stones  Displaced 

It  is  evident  that  the  wind  force  brought 
to  the  shoes  in  excess  of  that  necessary  to 
overcome  the  horizontal  component  of  the 
dead-load  thrust  of  the  end  posts  would 
have  a  tendency  to  pull  the  shoes  oft  the 
foundations.  This  excess  stress  was  suffi- 
cient to  displace  the  stones  on  which  the 
shoes  rest  at  the  pier.  The  movement  of 
the  upper  ends  of  the  end  posts  would  also 
tend  to  rotate  the  shoes  and  probably  aid  in 
this  displacement.  It  is  doubtful  if  much 
uplift  occurred,  because  of  the  lack  of  sway- 
bracing  and  the  failure  of  the  portals.  No 
hinged  bolsters  were  provided,  but  rollers 
were  in  place  under  the  pier  shoes.  This 
expansion  device  appears  to  have  been  suffi- 
ciently serviceable  to  have  permitted  a  re- 
covery movement  of  the  lower  end  of  the 
end  posts  when  the  wind  load  was  released, 
limited,  however,  by  the  length  of  the  slot- 
ted holes  through  which  the  anchor  bolts 
passed.  The  final  position  of  one  of  the 
anchor  bolts  with  respect  to  the  slotted  hole 
in  the  shoe  is  shown  in  one  of  the  photo- 
graphs. 

The  horizontal  component  of  the  dead-load 
stress  in  the  end  posts  was  not  sufficient  to 


LOWER    CHORD    BARS    BENT    IN    END    PANELS 


MOVEMENT    OF    SHOES    DISPLACED    MASONRY 


WEST   PORTAL  OF   WEST   SPAN   BADLY  DISTORTED 
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push  the  shoes  back  to  place  after  the  wind 
subsided.  Neglecting  uplift,  this  would 
lead  to  the  conclusion  that  the  total  wind 
force  applied  to  the  shoes  during  the  storm 
must  have  been  more  than  double  the  hori- 
zontal component  of  the  dead-load  stress  in 
the  end  posts.  Approximate  computations 
seem  to  indicate  that  the  wind  pressure  per 
linear  foot  of  lower  chord  must  have  been 
in  excess  of  220  lb.  The  present  specifica- 
tions of  the  Illinois  Highway  Department 
require  that  a  wind  load  of  300  lb.  per  foot 
should  be  provided  for  in  the  plane  of  the 
lower  chord  and  150  lb.  in  the  plane  of  the 
upper  chord.  These  specifications  also  stip- 
ulate that  the  lower  chords,  as  well  as  all 
other  members,  must  be  composed  of  shapes 
capable  of  resisting  compression  as  well  as 
tension. 


Giant  Revolving  Shovel 
Used  at  Gravel  Plant 

Solves  Troubles  with  150-Foot  Face  in  Pit  by 
Cutting  85  Feet  from  Base — Feeds  Mechan- 
ical Crushing  and  Loading  Plant 

A  GRAVEL  PIT  with  a  working  face  150 
to  175  ft.  high  which,  in  spite  of  care- 
ful blasting  and  hand  trimming,  was  sub- 
ject to  frequent  slides  that  buried  the  rail- 
road shovel  employed  and  shut  down  the 
entire  plant,  is  now  being  worked  with 
safety  and  speed  by  a  3V2-yd.  Bucyrus  re- 
volving shovel  of  the  double-track  type  that 
has  been  used  extensively  in  stripping  coal 
mines.  The  plant,  that  of  the  John  B.  Hose 
Company  on  the  Hudson  River  at  Marl- 
borough, N.  Y.,  produces  sand  and  crushed 
gravel.  The  material  is  handled  from  the 
screen  on  which  the  shovel  deposits  it  by  a 
system  of  conveyors  through  the  crushers, 
washers,  sand  separators  and  screens  to  the 
bins  and  storage  piles,  from  which  the 
loading  belt  and  two  underground  conveyors 
which  feed  it  draw  material  to  be  loaded  in 
cars  of  the  West  Shore  Railroad  or  to  be 
carried  across  the  railroad  to  barges  at  the 
loading  dock. 

The  large  revolving  shovels  themselves 
are  something  of  a  novelty,  having  been  de- 
signed to  remove  30  to  40  ft.  of  overburden 
from  coal  seams  and  cast  it  so  far  at  the 
first  handling  that  a  strip  of  coal  112  ft. 
wide  could  be  exposed  by  operating  from 
one  line  of  track.  It  is  said  that  this  is  the 
second  one  of  these  shovels  to  be  employed 
for  another  purpose  than  coal  stripping, 
the  first  having  been  installed  a  short  time 
ago  in  a  similar  gravel  pit  in  the  central 
states.  With  its  great  reach,  this  shovel 
dispenses  with  transportation  from  the  pit 
to  the  belt  supplying  the  crushing  plant. 
At  intervals  of  several  months  or  a  year  this 


SHOVEL    HANDLES    HIGH    FACE 

belt  can  be  extended  as  the  shovel  pro- 
gresses. The  big  machine,  which  can  reach 
the  toe  of  the  bank  from  a  distance  of  85 
ft.,  has  nothing  to  fear  from  slides,  espe- 
cially as  the  material  is  not  stiff  enough  for 
a  perfectly  vertical  face  to  develop.  The 
shovel  is  operated  with  a  full-circle  swing 
By  not  reversing  to  dump,  both  power  and 
time  are  saved,  and  the  operator  can  work 
more  easily  and  quickly. 

Shovel  Increases  Output 

Formerly  a  dragline  machine  was  used  to 
handle  material  from  the  railroad  shovel  to 
the  crusher  plant,  and  a  large  gang  of  labor- 
ers employed  to  blast  and  trim  the  face. 
It  was  difficult  with  this  equipment  to  keep 
the  plant  supplied  with  1000  cu.  yd.  of  ma- 
terial a  day.  The  big  shovel  can  easily 
handle  4000  cu.  yd.  a  day,  and  its  use  has 
cut  the  force  to  15  men,  including  the  shovel 
crew  of  4.  The  plant,  originally  designed 
for  an  output  of  1500  yd.  in  10  hours,  has 
been  enlarged  until  it  is  possible  to  produce 
2500  yd.  of  marketable  materials  per  10- 
hour  day.  The  enlarged  plant  is  to  be 
duplicated,  so  that  the  full  capacity  of  the 
steam  shovel  may  be  utilized.  Meanwhile, 
in  order  to  catch  up  with  deliveries,  a  large 
number  of  electric  lights,  ranging  from  40 
to  1000  cp.,  have  been  installed,  and  the 
present  plant  will  be  operated  day  and 
night. 

Material  is  deposited  by  the  shovel  on  a 
iy2-in.  grizzly  screen,  all  the  boulders  be- 
ing mud-capped.  About  10  or  12  lb.  of 
dynamite  a  day  is  used  in  this  way.  From 
this  screen  a  pan  conveyor  takes  material  to 
the   top   of   the  crushing  house,   where   it 


passes  through  a  bull  screen  to  the  main 
conveying  belt.  Material  rejected  by  this 
screen  goes  to  a  No.  7  gyratory  crusher, 
from  which  it  passes  to  a  second  iy2-in. 
screen.  Material  too  large  for  this  screen 
goes  to  No.  4  twin  gyratory  crushers,  from 
which  is  passes  to  a  third  lV2-Jn.  screen, 
rejections  from  which  go  back  to  the  pan 
conveyor.  The  main  conveying  belt  takes 
material  to  twin  scrubbers  located  at  the 
top  of  a  structure  over  the  stone  bins. 
From  here  it  passes  through  sand  sepa- 
rators and  successive  IVz-in.,  %-in.  and 
%-in.  screens,  below  which  are  a  second 
and  third  set  of  sand  separators. 

Belt  Conveyors  Used 

All  sizes  of  stone  are  dropped  from  the 
screens  directly  into  the  concrete  bins. 
The  sand  is  taken  up  a  bucket  elevator  to  a 
belt  conveyor,  which  carries  it  to  the  sand 
storage  pile  of  30,000  yd.  capacity.  The 
gravel  coming  from  the  %-in.  screen  is 
taken  to  a  storage  pile  of  the  same  size  by 
an  aerial  belt  conveyor,  220  ft.  long,  sus- 
pended from  cables.  These  cables  are  an- 
chored to  the  top  of  the  concrete  bin  struc- 
ture and  to  a  mast  set  at  the  far  end  of  the 
storage  pile. 

Underground  conveyors  from  each  of 
these  storage  piles  take  material  to  the 
main  loading  belt,  which  is  fed  from  them 
by  an  elevator  at  the  river  end  of  the  stone 
bins.  This  belt  itself  extends  beneath  the 
stone  bins,  and  transports  material  across 
the  double-track  main  line  to  the  river,  and 
to  sidings  on  the  West  Shore  Railroad. 
Material  may  be  diverted  into  cars  by  a 
tripper  located  over  the  sidings.  At  the 
far  end  of  the  loading  belt  is  a  washer  for 
cleaning  the  gravel  again  before  it  is 
loaded.  A  short  conveyor  and  a  spout  take 
material  from  this  washer  to  the  river 
barges.  Under  this  washer  is  located  the 
main  10-in.  pump  which  supplies  2000  gal. 
of  water  per  minute  for  the  plant.  The 
entire  plant  except  the  steam  shovel  is 
driven  electrically  with  current  purchased 
from  the  Central  Hudson  Gas  &  Electric 
Company  of  Newburgh,  N.  Y. 

With  the  exception  of  18  in.  of  soil  at  the 
top,  practically  none  of  the  material  exca- 
vated is  waste.  The  gravel  is  sold  along 
the  Hudson  River  and  to  a  large  extent  in 
the  New  York  City  market.  The  %-in. 
gravel  is  used  extensively  in  road  surfacing, 
and  the  sand  is  largely  employed  in  making 
brick  at  the  adjacent  yards  of  the  John  B. 
Rose  Company  and  other  brick  yards  on  the 
Hudson  River.  The  sand  is  also  sold  for 
building  purposes  and  for  subway  construc- 
tion in  New  York  City.  The  plant  is  in 
charge  of  George  C.  Hudson,  superintendent 
for  the  John  B.  Rose  Company. 


SAND  STORAGE  AT  LEFT    CRUSHER  HOUSE  AND  PIT  IN  LEFT  BACKGROUND,  SCREENING  PLANT  AND  STONE  BINS   LEFT   CENTER,   FINE   GRAVEL  STORAGE  AND 
'  220-FOOT  SUSPENDED  CONVEYOR  RIGHT  CENTER,  LOADING  BELT  AND  SPOUT  AT  RIGHT 
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Colorado  River  Conditions 
This  Year  Unprecedented 

Severe   Floods   in   Lower   Sections  of   Stream 

Attributed  to  Disdiarge  of  Gila  River 

By  L.  M.  LAWSON 

Project   Manager,  U.  S.  Reclamation  Service, 

Yuma,  Ariz. 

LOWER  COLORADO  RIVER  water  con- 
ditions for  the  present  year  have  dif- 
fered largely  from  previous  records  of  meas- 
urement. The  erratic  and  unprecedented 
discharge  is  almost  entirely  caused  by  the 
principal  lower  river  tributary,  the  Gila 
River,  of  Arizona.  This  stream,  with  an 
annual  runoff  at  its  mouth  in  the  Colorado 
just  above  Yuma  varying  from  zero  to  3,- 
000,000  acre-feet,  has  in  previous  years, 
notably  1891  and  1905,  augmented  the  nor- 
mal discharge  of  the  Colorado  to  menacing 
proportions.  In  fact,  all  known  floods  from 
upper  Colorado  River  sources  have  been  of 


duced  a  discharge  at  Yuma  greater  in 
amount,  duration  and  gage  height  than  any 
previous  measured  flow.  Compared  with 
the  discharge  from  the  upper  Colorado,  its 
crest  was  70,000  sec.-ft.  in  excess  of  any 
measured  flood  stage. 

The  gaging  station  of  the  U.  S.  Reclama- 
tion Service  at  Yuma  was  established  in 
1903.  Previous  to  that  time  the  only  rec- 
ords kept  were  gage  heights,  beginning  in 
1878.  Because  of  the  shifting  bottom,  no 
accurate  estimate  of  flow  can  be  applied  to 
these  river-height  observations.  A  study  of 
the  precipitation  records  of  stations  in  the 
Gila  River  drainage  shows  that  the  1891 
flood  from  that  source  may  have  equaled  in 
magnitude  the  1916  discharge.  Table  1  ex- 
hibits the  comparison  between  maximum 
flood  runoffs  of  both  drainage  areas. 

The  characteristics  of  the  lower  river  in 
the  matter  of  its  bed-scouring  action  are 
well  illustrated  by  comparing  the  cross-sec- 
tions of  the  low-water  period  of  September, 


the  fact  that  quantities  of  discharge  made 
no  corresponding  decrease.  The  writer  is 
informed  that  little  of  the  large  flow  of  the 
January  flood  found  its  way  down  the  old 
channel  to  the  Gulf. 

The  amount  of  sediment  carried  during 
the  past  flood  stage  has  been  observed  and 
recorded.  These  observations  have  been  in 
progress  since  1909  and  are  made  triweekly, 
at  times  of  stream  measurement.  The  per- 
centages by  weight  vary  from  0.04  to  1.26, 
with  the  maximum  proportion  occurring 
when  the  discharge  is  about  25,000  sec.-ft., 
which  represents  the  bankful  stage.  Dur- 
ing the  one  month  of  January,  1916,  more 
than  21,000  acre-feet  of  silt  and  sand  in  sus- 
pension passed  the  Yuma  gaging  station. 
The  Gila  River,  with  a  gradient  of  more 
than  three  times  that  of  the  Colorado,  con- 
tributes when  discharging  a  large  amount 
of  the  sediment  to  the  lower  river. 

The  effect  of  this  flood  condition  on  the 
irrigation  and  protection  works  of  the  Yuma 
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much  less  volume  and  gage  height,  and  con- 
sequently less  danger  to  the  large  irrigated 
area  in  Arizona,  California,  and  the  Repub- 
lic of  Mexico  bordering  on  the  lower  river. 
The  section  of  the  river  below  Yuma,  pass- 
ing through  this  now  large  irrigated  and 
heavily  producing  district,  received  the  full 
force  of  the  flood  waters  of  both  very  dif- 
ferent drainage  areas. 

The  spring  runoff  from  the  melting  snows 
in  Wyoming,  Colorado  and  Utah,  while  oc- 
casionally of  long  duration,  has  its  peak 
flattened  in  passing  through  the  long  stretch 
below  the  Grand  Canon,  and  the  gradual, 
steady  rise  permits  sufficient  scouring  and 
lowering  of  the  sand  and  silt  bed  to  accom- 
modate without  extreme  gage  height  the 
increased  flow.  The  flashy  rises  caused  by 
the  Gila  River  discharge  have  less  time  to 
effect  deep  scour  in  the  short  period  Of  the 
increasing  rise,  and  present  much  more  of 
a  menace  to  the  levee-protection  system  of 
the  valley  lands. 

The  discharge  of  the  Colorado  from  its 
upper  drainage  area  for  the  period  of  the 
present  year  so  far  elapsed  can  be  classed  as 
close  to  normal  and  the  severe  flood  condi- 
tions in  the  lower  river  experienced  in  Jan- 
uary and  February  are  attributed  to  the 
flow  of  the  Gila.  Similar  in  cause  and  effect 
to  the  floods  of  1891  and  1905,  precipitation 
in  the  region  of  the  upper  Gila  tributaries 
in  a  few  days  amounted  to  more  than  the 
entire    year's    normal    rainfall.     This    pro- 


1915,  with  the  flood  measurements  of  Janu- 
ary, 1916  (indicated  in  Table  2). 

In  all  probability  the  scour  section  has 
been  greater  at  times  of  other  flood  dis- 


Tablb    1 — Floods    in    Lower    Colorado    River    at 
Yuma  Gaging  Station 
Discharge, 
second- 
Date  Gage        feet  Source 
Feb.      27,  1891.  33.2  (not  meas- 
ured)     "Gila  River.  Ariz. 
30.3      110. SOO     Gila  River,  Ariz. 
30.7      149. .500   tUpper  Colorado  River 


March  20,  1905 
June  24,  1909. 


Jan.       22,1916    34.0      220,000     Gila  River,  Ariz. 


♦Area  Gila  River  drainage,  56,000  square  miles. 
fArea    Colorado    River    drainage,    169.000    square 
miles  (above  mouth  of  Gila  River). 


charge.  In  fact,  soundings  made  during  the 
1909  Colorado  River  flood  showed  a  depth 
of  66  ft.  at  the  Yuma  station.  This  is  ac- 
counted for  by  the  relatively  quick  rise  of 
the  Gila  discharge  compared  with  the  more 
gradual  and  steady  increase  in  discharge  of 
the  flow  from  the  upper  Colorado  River 
sources. 

In  the  matter  of  changes  in  river  bed  it  is 
of  interest  to  note  the  results  of  the  deter- 
mination of  the  river  gradient  as  affected 
by  the  change  in  location  from  the  old  route 
to  the  Gulf  of  California  and  its  present 
course  through  the  Bee  River  and  Volcano 
Lakes.  Beginning  in  1909,  when  the  river 
channel  shifted  to  the  Bee  River  location, 
and  continuing  to  date,  the  average  of  all 
gage  heights  is  approximately  2  ft.  lower 
than  the  previous  records,  notwithstanding 


project  has  been  reported  in  this  journal. 
The  Laguna  dam,  located  above  the  mouth 
of  the  Gila  River,  diverts  only  upper  Colo- 
rado River  water  for  irrigation  purposes  of 


Table  2 — Beo-Scouring  Characteristics  of  River 
Dis-  Max. 

charge,    Area,  Width,  depth 
Date  Gage        sec.-ft.     sq.  ft.      ft.         ft. 

September,  1915   114.5  2,700        1,410     410  6 

January,       1916  134.0     220,000     24,000     600        60 


the  Yuma  project.  Provision  for  sluicing 
operations  and  regulator  gate  control,  pro- 
vided in  the  construction  of  the  weir,  re- 
sults in  the  removal  of  50  per  cent  of  the 
heavy  sand  and  silt  from  the  river  water. 
Original  plans  considered  the  location  of  the 
main  canal  through  the  Gila  Valley  with  a 
crossing  under  the  Gila  River.  Fortunately 
the  Colorado  River  siphon  was  substituted 
for  this  plan.  The  maintenance  of  a  struc- 
ture of  any  reasonable  length  against  the 
wide  meanderings  and  large  discharge  of 
the  Gila  would  have  been  very  difficult. 

The  accompanying  diagrams  of  discharge, 
gage  heights  and  sediment  show  conditions 
at  the  Yuma  gaging  station  for  the  first 
seven  months  of  the  present  year.  For 
comparative  purposes  the  hydrographs  of 
the  year  1904,  an  average  year,  are  also 
plotted.  No  record  of  any  year  since  the 
station  has  been  maintained  is  in  any  way 
similar  to  the  flow  as  recorded  during  the 
present  season. 
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DUMPING   TWO   YARDS  OF   WET   CONCRETE  INTO   HO  PPER    THAT    FEEDS   TOWER    SKIP 

Motor  Trucks  Distribute  Materials  Within 

the  Job 

Wet  Concrete  Handled  at  20  Cents  a  Yard  Saves  Building  Second  Plant — 
Possibilities  of  Truck  as  Construction  Tool  Brought  Out  on  Cleveland  Bridge 


"T    ET    ME    PUT    my    motor    truck    on 

J_jthe  job  and  I'll  cut  out  this  19-man 
shovel  brigade  and  put  that  slag  right  in 
the  cellar  where  you  want  it." 

Mr.  Mullen,  of  Masters  &  Mullen,  con- 
tractors for  the  Frederick  Building  in 
Cleveland,  had  been  impressing  on  the 
speaker,  A.  D.  Bender,  secretary  of  the 
Cleveland  Macadam  Company,  the  urgent 
necessity  for  faster  deliveries  of  slag,  used 
on  the  building  as  concrete  aggregate.  The 
owners  of  the  Frederick  Building  were  in 
a  hurry  to  occupy  it,  and  in  view  of  that 
fact  the  sight  of  the  narrow  street,  a  line- 
up of  teams  and  nineteen  men  laboriously 
shoveling  material,  was  depressing. 

They  had  studied  the  possibilities  of 
backing  up  the  teams  in  the  street  to  dump 
into  the  cellar,  and  of  arranging  to  drive 
them  within  the  lot  lines — and  the  study 
had  increased  the  depression.  Then  it  was 
that  Mr.  Bender  played  his  trump.  He  had 
just  bought  the  first  back-dumping  motor 
truck  in  Cleveland — the  third  truck  ever 
built  by  the  White  Company.  In  making 
the  proposal  with  which  this  tale  opens  he 
was  confident  that  the  truck  would  save  the 
day. 

Mr.  Mullen,  however,  was  less  sanguine. 

"You  couldn't  even  get  in  here  with  that 
thing,  much  less  dump  and  get  out,"  he 
declared. 

He  was  finally  persuaded,  however,  to  cut 
a  hole  in  the  fence  and  give  the  despised 
truck  a  chance. 

An  hour  later,  standing  with  Mr.  Mullen 
on  the  same  spot,  Mr.  Bender  enjoyed  his 
triumph.  The  truck,  with  6V2  yd.  of  slag, 
drove  into  the  narrow  street,  backed  up  to 
the  fence  with  ridiculous  ease,  dumped  its 
load  into  the  cellar  and  drove  out — in  less 
than  a  minute.     Mr.  Mullen  took  one  look 


and  departed  hastily  to  put  the  nineteen 
shovelers  to  more  productive  tasks.  There- 
after there  was  no  question  of  the  sufficiency 
of  the  slag  supply. 

Parts  of  Long  Bridge  Difficult  of  Access 

From  that  day  on  the  possibilities  of  thus 
handling  materials  in  large  units  at  high 
speed  have  been  developed  in  Cleveland  un- 
til motor  trucks  have  made  easy  the  build- 
ing of  a  $2,500,000  bridge  so  situated  that 
materials  could  hardly  have  been  handled 
en  it  otherwise  without  the  most  elaborate 
plant.      Though   the    Detroit-Superior   via- 


duct had  both  water  and  rail  delivery  of 
materials  to  within  the  shadow  of  its  arches, 
yet  access  to  its  different  parts,  built  under 
separate  contracts,  was  made  so  difficult  by 
facilities  in  use  under  and  around  it  that 
it  is  doubtful  if  any  mechanical  plant  could 
have  been  designed  to  obviate  handling  the 
construction  material  by  street. 

The  problem  of  distributing  and  placing 
63,000  cu.  yd.  of  concrete  in  the  super- 
structure of  a  bridge  2880  ft.  long  would 
be  a  large  one  under  any  conditions.  More- 
over, in  this  case  the  substructure  was  let 
to  separate  contractors,  who  had  to  provide 
for  mixing  and  placing  45,000  additional 
cubic  yards  of  concrete.  Besides,  form 
lumber,  reinforcing  and  supplies  had  to  be 
transported.  The  concrete  superstructure 
was  separated  into  two  distinct  parts  by  a 
navigable  river  crossed  by  the  main  591-ft. 
steel  span.  A  railway  yard,  buildings,  a 
passenger  station,  several  streets  and  a  low- 
level  swing  street  bridge  lie  wholly  or  partly 
beneath  the  structure.  Though  there  were 
both  rail  and  water  delivery  to  within  the 
lines  of  the  bridge,  they  could  be  taken  ad- 
vantage of  only  on  one  side  of  the  river. 
The  construction  trestle,  the  cableway,  the 
central  spouting  system  and  other  types 
of  plant  could  not,  singly  or  in  combination, 
have  handled  the  materials  for  the  entire 
contract  without  some  connecting  link 
across  the  river.  The  only  connection  avail- 
able at  reasonable  expense  was  over  the 
city  streets  and  the  low-level  bridge. 

Materials  Supplied  at  60  Tons  an  Hour 

These  streets  were  narrow,  steep  and  by 
no  means  smooth.  Five  years  ago  no  one 
would  have  counted  on  a  progress  in  con- 
creting that  meant  delivering  over  their 
10-per  cent  grades  60  tons  of  material  per 
hour.  This  speed  was  necessary  in  the 
present  case,  however,  as  little  storage 
space  could  be  provided  to  stock  up  before 
each  day's  concreting,  and  it  was  actually 
maintained  by  three  motor  trucks.  These 
units,  making  a  1-mile  round  trip  from  the 
receiving  dock  to  a  concrete  plant  set  at 
the  extreme  west  end  of  the  bridge,  kept  up 
this  pace  without  delay  or  breakdown  while 
8000  cu.  yd.  of  concrete  was  poured  from 
this  plant.  At  the  same  time  other  trucks 
owned  by  the  Cleveland  Macadam  Company, 
and  one  of  them  the  original  truck  referred 
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LONG    BRIDGE   EXTENDING   OVER   STREETS,    BUILDINGS,   TRACKS,  ANOTHER  BRIDGE  AND  A  RAILROAD  STATION    WAS 


to,  hauled  500  yd.  of  slag  every  24  hours 
for  a  period  of  two  months  for  the  concrete 
in  the  river  piers.  The  half-mile  haul  from 
the  material  yard  to  the  piers  represented 
but  12  cents  per  yard  of  the  cost  of  this 
slag  delivered. 

Trucks  in  the  employ  of  several  other 
supply  firms  have  hauled  cement,  sand,  stone 
and  supplies  continuously  from  the  start 
of  the  work  for  one  or  another  of  the  con- 
tracts. The  White  Company  has  estimated 
that,  all  told,  44  trucks  of  its  make  and 
some  built  by  other  firms  have  handled  ma- 
terials for  this  bridge. 

Trucks  Distribute  Concrete 

Continuous  concreting  with  limited  stor- 
age space  and  handling  materials  on  the  job 
in  limited  road  space  have  not,  however, 
been  the  greatest  achievements  of  the  motor 
trucks  on  this  contract.  Three  of  them  have 
supplied  concrete  from  the  main  mixing 
plant  east  of  the  river  for  continuous  pour- 
ing on  the  west  viaduct.  The  first  half  of 
this  west  viaduct  was  concreted  from  the 
plant  mentioned  previously,  which  was  on 
the  west  edge  of  the  valley  level  with  the 
roadway  of  the  bridge.  While  convenient 
for  the  first  part  of  the  west  viaduct,  the 
relocation  of  this  plant  in  the  valley  floor 
would  have  effected  a  saving  in  concreting 
the  last  8000  yd.  But  a  concrete  plant  was 
already  in  operation  on  the  east  bank  which 
could  be  used  on  the  east  viaduct  only  part 
of  the  time,  because  its  capacity  exceeded 
the  rate  at  which  forms  could  be  got  ready. 
It  was  to  this  plant  that  water  and  rail 
deliveries  supplied  materials  direct. 

The  question  arose,  if  concrete  materials 
from  this  location  could  be  transported 
separately  fast  enough  to  run  a  plant  con- 
tinuously on  small  storage,  could  not  mixed 
concrete  be  transported  from  this  plant 
fast  enough  to  keep  a  tower  and  spouting 
system  with  no  storage  in  continuous  opera- 
tion? 

This  idea  was  put  into  execution,  and  a 
tower  whose  skip  could  be  filled  from  a 
hopper  into  which  trucks  could  dump  wet 
concrete  was  located  between  piers  2  and  3. 
Thus  the  building  of  an  additional  mixing 
plant  was  saved,  and  the  plant  already  in 
operation  was  utilized  to  capacity. 

The  last  concrete  plant,  from  which  all 
the  work  is  now  being  handled,  consists  of 


a  1-yd.  mixer  mounted  under  bins  supplied 
with  sand  and  gravel  by  bucket  elevators, 
which  are  fed  by  two  cranes  on  the  river 
bank.  Cement,  delivered  by  rail,  is  hauled 
on  an  automatic  dumping  car  up  an  in- 
clined track  from  the  cement  shed  to  the 
charging  platform.  The  east  viaduct  is 
being  concreted  by  cableways  which  handle 
buckets  from  cars  through  holes  left  be- 
tween the  ribs  of  the  span  in  front  of  the 
mixing  plant.  These  cars  are  hauled  by 
cable  a  short  distance  to  the  concrete  hop- 
per under  the  mixer  on  a  narrow-gage  track. 
When  not  in  use  the  cars  are  moved  out 
under  the  bridge  and  the  motor  trucks  drive 
right  over  the  track. 

Hauling  Concrete  at  40  Yards  an  Hour 

The  successful  hauling  of  wet  concrete  to 
supply  a  spouting  system  is  made  possible 
by  the  fact  that  each  of  the  three  5-ton 
White  trucks  employed  is  able  to  deliver  2 
cu.  yd.  of  mixed  concrete  every  8  min.  This 
provides  a  continuous  supply  for  the  1-yd. 
tower  skip,  which  makes  pouring  possible 
at  the  rate  of  40  yd.  an  hour.  The  de- 
pendability of  the  system  hinges  on  that 
of  the  trucks.  Continuous  pouring  is  essen- 
tial for  every  unit  of  the  superstructure, 


and  had  not  the  trucks  been  as  reliable  as 
any  other  type  of  plant  the  scheme  could 
never  have  been  worked  successfully. 

The  trucks  back  up  to  dump,  which  takes 
about  45  sec.  Loading  from  the  hopper 
into  which  the  mixer  discharges  takes  20 
sec.,  and  the  round  trip  of  Y>  mile  can  be 
made  in  5  min.  The  running  time  does  not 
average  this,  however,  as  the  swingbridge 
over  which  the  trucks  must  pass  is  fre- 
quently opened  for  short  periods,  an  hour 
a  day  being  often  lost  on  this  account. 

Two  of  the  trucks  are  rented,  and  valu- 
ing the  use  of  these  and  of  the  third  truck, 
owned  by  the  contractor,  at  the  prevailing 
charge  of  $2.50  an  hour,  it  costs  20  cents 
per  cubic  yard  to  transport  the  concrete 
this  distance.  It  would  have  cost  50  per 
cent  more  to  haul  the  material  separately, 
and  the  contractor  has  also  cut  his  expense 
on  the  job  by  the  cost  of  providing  and 
operating  an  additional  concrete  plant. 
When  the  contractor's  truck  is  not  hauling 
concrete  it  is  delivering  reinforcing,  forms 
and  supplies  from  the  bending  tables  and 
storage  points  to  places  where  work  is  in 
progress. 

On  this  one  bridge  it  has  been  possible 
for  the  different  contractors  to  locate  their 
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BUILT   WITH   THE   HELP  OF   MOTOR-TRUCK    TRANSPORTATION    BETWEEN    DIFFERENT    PARTS    OF   THE    WORK 


concrete  plants  at  the  point  of  work  and 
rely  on  continuous  delivery  from  material 
yards  at  the  capacity  of  the  plant  because 
of  the  development  of  the  motor  truck.  It 
has  also  been  possible  to  locate  one  of  these 
plants  with  reference  to  water  and  rail  de- 
livery of  materials  and  rely  on  its  placing 
concrete  in  continuous  runs  a  quarter  of  a 
mile  away  and  across  the  river — again  be- 
cause of  the  development  of  the  motor 
truck.  Although  no  attempts  have  been 
made  to  break  records  in  its  construction, 
it  is  difficult  to  see  how  this  bridge  could 
have  been  built  at  the  speed  attained  with- 
out trucks.  Certainly  to  have  done  so  would 
have  required  a  very  elaborate  plant,  com- 
plicated by  the  necessity  for  keeping  in  use 
the  river,  the  streets,  the  railway  tracks 
and  the  buildings  beneath  and  adjoining 
the  structure. 

The  bridge  is  being  completed  for  Cuya- 
hoga County  under  the  direction  of  W.  A. 
Stinchcomb,  county  engineer;  A.  W.  Ze- 
siger,  bridge  engineer,  and  K.  D.  Cowen, 
engineer  of  construction.  The  contractor 
for  the  east  and  west  concrete  viaducts,  on 
which  a  great  many  of  the  transportation 
problems  have  come  up,  is  the  Hunkin- 
Conkey  Construction  Company,  for  which 
Harry  Hilton  is  chief  engineer  and  Harold 
E.  Ketchum  is  superintendent.  The  sub- 
structure was  built  by  the  O'Rourke  Engi- 
neering Construction  Company  and  the 
Great  Lakes  Dredge  &  Dock  Company. 


Elephant  Butte  Reservoir  to 
Serve  233  Years 

Service  Life  Is  Estimated  by  R.  R.  Coghlan 

and  V.  E.  Lieb  After  an  Investigation 

Into  the  Silt  Problem 

BASED  upon  a  weight  of  silt  in  the  dry 
state  experimentally  determined  at 
92.34  lb.  per  cubic  foot,  it  is  estimated  that 
the  probable  life  of  the  Elephant  Butte 
reservoir  is  approximately  233  years,  de- 
termined by  the  silting  probabilities  from 
records  by  Mr.  Follett,  according  to  notes 
in  the  Reclamation  Record.  An  investiga- 
tion was  undertaken  by  R.  R.  Coghlan  and 
V.  E.  Lieb  in  March  and  April,  and  the 
average  figure,  mentioned  above,  is  given 
in  a  report  by  Mr.  Coghlan.  This  investi- 
gation to  find  exact  values  for  the  weight 


of  silt  in  the  dry  state  and  to  determine 
the  probable  sequence  in  the  deposition  of 
such  sediment  was  undertaken  because  of 
the  very  wide  variation  in  the  figures  used 
by  different  investigators. 

The  silt  beds  for  sampling,  selected  as 
typical  of  average  conditions,  were  bars 
deposited  in  the  lake  during  the  high  water 
of  June  and  July,  1915,  about  15  miles  up- 
stream from  the  dam.  The  sampling  was 
undertaken  in  March  of  this  year,  when 
these  bars  were  exposed.  Samples  were 
taken  at  three  different  locations  in  the  silt 
beds,  the  first  about  15  ft.  from  the  river 
and  1  ft.  above  it,  the  second  about  65  ft. 
from  the  river  at  a  slightly  higher  eleva- 
tion, both  about  1  mile  above  the  delta,  and 
the  third  about  2  miles  above  the  delta  from 
a  bank  approximately  20  ft.  from  the  water 


Table    1 — Values    for    Silt  Samples 
Maxl-  Mini- 
mum mum     Average 
Weiglit     per     cubic     foot, 

natural    state 124.31  96.68        104.75 

Percentage    moisture 20.89  4.45  11.56 

Weiglit      per     cubic     foot, 

drv  state    101.18  87.90  92.34 

Specific  gravity    2.657        2.590  2.642 

Percentage  of  voids 46.57  38.97  43.99 


and  1  ft.  above  it.  Results  from  seventeen 
samples  are  tabulated  in  Table  1,  and  the 
fineness  of  grain  of  the  samples  from  the 
three  locations  is  given  in  Table  2. 

A  statement  forecasting  the  service  life 
of  the  Elephant  Butte  reservoir  from  the 
data  at  hand  is  questionable  at  best,  but  a 
surmise  is  possible.  The  available  storage 
capacity  of  the  reservoir  is  computed  at 
2,638,860  acre-feet.  Using  the  records  of 
flow  and  percentage  of  silt  which  passed 
San  Marcial,  N.  M.,  from  1897  to  1912  in- 
clusive, computed  by  Mr.  Follett,  and  the 
weight  of  92.34  lb.  for  dry  silt  per  cubic 
foot  of  deposit,  the  average  annual  inflow 
of  silt  into  the  reservoir  area  during  that 
period  was  11,336  acre-feet.  Based  on  this 
figure,  the  probable  life  of  the  reservoir 
may  be  computed  as  approximately  233 
years.    This  may  be  influenced  by  variable 


Tablb  2 — Fineness  op  Silt 
Sieve  Location  1,  Location  2,  Location  3. 

per  cent        per  cent        per  cent 

Passing  No.  200 88.14.  79.64  76.56 

Passing  No.  100 99.78  99.64  99.29 


and  unknown  conditions.  It  might  be  pre- 
dicted that  with  the  reservoir  silted  to  half 
of  its  capacity  and  with  the  delta  toe  ap- 
proaching the  dam,  a  succession  of  dry 
years  in  the  river  above  the  reservoir  would 
not  mean  a  cessation  of  water  from  the 
reservoir,  as  the  44  per  cent.,  more  or  less, 
of  voids  in  the  silt  would  insure  a  steady 
supply  of  seepage  water  which  would  add 
materially  to  the  flow. 


How  to  Make  a  Good  Impression 
with  a  Rubber  Stamp 

By  THOMAS  A.  HAYDEN 
Surveyor  General's  Office,  Phoenix,  Ariz. 

IN  offices  where,  for  filing  and  other  pur- 
poses, printed  forms  are  placed  on  maps, 
drawings  and  documents  of  different  kinds 
by  means  of  rubber  stamps,  difficulty  is  fre- 
quently experienced  in  securing  a  satisfac- 
tory impression.  In  small  stamps  this  diffi- 
culty is  less  marked ;  but  in  the  larger  sizes, 
uneven  printing,  or  total  failure  to  print  at 
all  over  the  entire  area,  is  the  rule  rather 
than  the  exception. 

The  noticeably  inferior  results  secured  on 
rough-surfaced  paper,  such  as  that  in  most 
detail  papers,  particularly  in  the  bet- 
ter grades,  suggested  to  the  writer  the 
obvious  expedient  of  smoothing  that  por- 
tion of  the  surface  on  which  the  impres- 
sion was  to  be  made.  A  very  little  work 
with  a  small  piece  of  fine  sandpaper  taken 
from  an  ordinary  pencil  pointer,  such  as 
will  be  found  on  any  drafting  table,  re- 
sulted in  a  completely  satisfactory  surface. 


Electric  Propulsion  for  U.  S.  S. 
Tennessee 

Electric  drive  for  battleships,  adopted  by 
the  Navy  Department  after  careful  investi- 
gation, is  to  be  applied  in  the  new  U.  S.  S. 
Tennessee,  a  superdreadnought  of  the 
largest  class,  by  using  two  steam  turbines 
of  33,000  hp.  driving  electric  generators 
which  furnish  current  to  four  6700-hp.  mo- 
tors, each  motor  driving  one  propeller.  The 
contract  for  furnishing  the  electric  equip- 
ment has  been  awarded  to  the  Westing- 
house  Electric  &  Manufacturing  Company 
of  East  Pittsburgh,   Pa. 
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Wire  Drag  Supplements  Lead 
Line  in  Sounding 

Government    Surveys    of     Navigable     Waters 

Made  More  Trustworthy — Hidden  Rocky 

Pinnacles   Easily   Discovered 

THE  inherent  danger  in  the  use  of  the 
lead-line  method  alone  for  the  purpose 
of  making  soundings  and  obtaining  data 
from  which  navigation  charts  can  be  pre- 
pared is  being  overcome  by  the  United 
States  Coast  and  Geodetic  Survey  by  the 
use  of  the  wire  drag.  As  described  in  spe- 
cial Bulletin  38  on  the  elements  of  chart 
making,  this  method  is  of  special  value  in 
detecting  obstructions  and  menaces  to  nav- 
igation. The  following  extracts  describe 
the  apparatus  and  the  method  of  operating 
the  wire  drag  as  used  by  the  Survey : 

"Until  quite  recently  the  lead-line 
method  was  the  sole  dependence  of  the 
chart  maker.  That  it  is  untrustworthy  as 
applied  in  many  localities  is  apparent.  With 
the  recent  greatly  increased  importance  and 
exacting  requirements  due  to  the  deeper 
draft  vessels,  the  opening  up  of  new  water 
areas,  the  greater  demands  of  our  navy, 
and  in  general  a  greater  necessity  for  abso- 
lute accuracy  owing  to  frequent  marine  dis- 
asters, its  defects  became  alarming.  The 
most  important  forms  of  these  menaces, 
not  generally  found  by  the  use  of  the  older 
method,  are  rocky  pinnacles,  ledges,  boul- 
ders, coral  reefs,  etc.  As  surveys  by  the 
lead-line  method  failed  frequently  to  re- 
veal even  an  indication  of  their  presence, 
it  became  more  and  more  evident  that  some 
new  device  specially  adapted  to  the  needs 
of    such    localities    was    urgently    required. 

"For  this  purpose  the  wire  drag  was 
adopted.  From  its  crude  original  form 
there  has  been  rapidly  developed  by  the 
Coast  and  Geodetic  Survey  an  apparatus 
which  in  practice  gives  absolutely  accurate 
results  that  are  final.  It  consists  of  a  hori- 
zontal bottom  wire,  supported  at  intervals 


by  adjustable  upright  cables  suspended 
from  buoys  on  the  surface.  These  uprights 
can  be  lengthened  or  shortened  for  various 
required  depths,  and  to  maintain  the  bot- 
tom wire  at  a  given  depth  below  the  sur- 
face of  the  water  by  making  allowance  for 
the  rise  and  fall  of  the  tide.  The  uprights 
are  maintained  in  a  nearly  vertical  position 
by  means  of  weights  attached  to  their 
lower  ends.  Intermediate  between  the  up- 
rights wooden  floats  are  attached  directly 
to  the  drag  wire  to  prevent  sagging  be- 
tween the  uprights.  The  end  weights  and 
buoys  are  larger  than  the  intermediate, 
and  to  them  the  towing  gear  from  the 
launches  is  attached. 

Operation  of  the  Wire  Drag 

"In  operation  the  drag  is  extended  by  di- 
recting the  course  of  the  launch  outward 
from  the  middle  of  the  drag  as  well  as  for- 
ward along  the  center  of  the  area  to  be 
swept.  In  some  instances  the  forward  mo- 
tion of  the  drag  is  due  entirely  to  the  cur- 
rent, and  when  this  is  the  case  the  effort 
of  the  launches  is  expended  entirely  in 
maintaining  the  drag  in  an  extended  form. 
An  interesting  feature  of  the  apparatus  is 
the  signaling  system  between  the  end 
launches,  made  necessary  on  account  of  the 
great  length  of  the  drag,  which  is  some- 
times four  to  five  miles. 

"Upon  meeting  an  obstruction  in  its 
course  the  drag  at  once  indicates  the  ob- 
struction and  points  out  its  location.  As 
soon  as  the  drag  wire  touches  the  obstruc- 
tion there  is  a  marked  increase  in  the  ten- 
sion on  the  drag,  which  is  noted  immedi- 
ately on  the  spring  balance  to  which  the 
tow  line  is  attached;  and  the  position  of 
the  shoal  is  shown  by  the  buoys,  which 
line  up  between  the  obstruction  and  the 
launches.  A  buoy  is  then  placed  at  the  in- 
tersection of  the  two  lines  of  drag  buoys, 
the  drag  is  cleared  and  moved  ahead  on  its 
course,  and  the  detailed  examination  of  the 
spot  is  then  made  by  a  sounding  party  in 


a  small  tender  or  sounding  boat.  The  great 
length  of  the  drag  and  the  maintenance  of 
an  ample  overlap  along  adjacent  dragged 
strips  insure  the  completeness  of  the  oper- 
ation, and  the  stability  of  the  drag  wire 
at  the  required  depth  and  its  certain  indi- 
cation of  any  contact  with  the  bottom  give 
ample  assurance  of  the  certainty  of  its 
results." 

Photographs  of  Samples  Aid 
City  Paving  Records 

Portland   Keeps   Detailed   Statistics   of   Street 

Building     Materials     and     Views     of 

Specimen     Sections 

THE  Public  Works  Department  of  the 
city  of  Portland,  Ore.,  maintains  a  de- 
tailed record  of  all  street  paving,  giving  the 
proportion  and  grade  of  materials  used,  the 
date  and  extent  of  the  work,  and  other  data 
that  might  prove  useful  when  there  is  need 
of  referring  to  such  statistics.  The  inter- 
esting feature  of  the  records,  however,  is 
that  it  has  been  found  feasible,  and  of  great 
value,  to  append  to  each  description  a  pho- 
tograph of  a  specimen  section  of  the  pave- 
ment. 

These  specimens  are  secured  after  the 
paving  is  laid,  in  the  case  of  new  work,  or 
are  obtained  from  old  pavement  when  the 
street  is  cut  for  laying  mains,  etc.  The 
sample  is  taken  to  the  bureau  of  standards 
and  is  sawed  to  secure  a  suitable  section 
by  means  of  a  home-made  device  the  cut- 
ting edge  of  which  is  a  wire  running  in 
water.  The  section  is  cut  in  a  true  vertical 
plane,  care  being  taken  that  the  harder 
fragments  in  the  aggregate  do  not  cause 
deflection  or  breakage.  After  a  suitable 
specimen  section  has  been  secured,  the  sur- 
face is  photographed  full  size  and  the  print 
is  attached  to  the  particular  record  sheet 
describing  the  paving.  The  accompanying 
typical  samples  of  records  as  filed  indicate 
the  method  used. 


BDRgAU  or  STASDARDS 

Oontractor  -  Warr«a' Const.   Co.        Date  Sanplsd  E-4-16 

Contract:    7th  3t.,   Bnrnalde  to  Hoyt   -   Aooeptad  Sspt.    17,   1913. 

Ualntenanee  10  yeart.      Length  In  feet   1600. 

Looation  of  sample  -  by  manhole.      InterBeo.of  Broadway  ft  Carls. 

'Bltalithlo   on  Concrete  Base. 

Cut  by  northwestern  Slec.   Co. 

A.C.    -      7.40  3p.Cr.    of  finished   toe    2.44 

1*  40.25          "          "  agjyregate   on  10        2.83 

♦  13.70          »          "      "     passing     10       2.72 

t  11-40      ' 

10  23.20  %  Tolds   In  finished   top            2.00 

200  4.05 
100.00 


Department  of  Pnhllo  Worka 

BUEBAD  OP  SIAMDAPDS 

Contraotor   -  Barber  Asphalt   Pav.    C<>.      Date  sampled:    3-6-16. 

Contract        -  4th   Street.    Sheridan  to   Jefferson  Str-ets. 

Length  In   feet   -   8550  Acoeotefl   :'eot.    25,1911. 

Maintenance  10  years. 

Location  of  sample    -    Intersection   of   Fourth  an-^  llarket   "treet 

Sheet  Asphalt 

3p.3r.    of  finished  top 2.17 

"  •*     aggregate  2.69 

i  voUs   In  finished  top   ....      4.40 


A.O. 

-   12.00* 

10 

4.20 

20 

9.95 

30 

27.50 

50 

18.40 

80 

15.30 

200 

11.65 

ITO.OO? 

TYPICAL  SAMPLES  OF  RECORD  SHEETS,     WITH    PHOTOGRAPHS  OP   SPECIMEN    SECTIONS  OF  PAVING  AS  USED  BY  CITY  OF  PORTLAND 
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THE  CONSTRUCTION    CAMPS   WERE   SOMEWHAT   DIFFERENT    FROM    THE    AMERICAN    TYPE 

Handling  of  Filipino  Labor  One  of  Problems 
in  Construction  of  Baguio  Railroad 

Line  to  Philippine  Summer  Capital  World's  Longest  Rack  Railroad — Hydrau- 
lic Rock  Excavation  a  Feature — Work  Suspended  Because  of  European  War 

By  W.  M.  BUTTS 
Assistant  Division  Engineer,  Nashville,  Chattanooga  &  St.  Louis  Railway,  TuUahoma,  Tenn. 


BAGUIO,  the  summer  capital  of  the  Phil- 
ippines, was  created  to  provide  the 
islands  with  a  more  temperate  and  invig- 
orating climate  than  Manila  provided  dur- 
ing dry  seasons.  Nestled  in  a  range  which 
rises  to  more  than  9000  ft.,  the  climate  in- 
comparable, the  mountains  covered  with 
pines  and  oaks  and  filled  with  cold  springs, 
the  place  is  a  temperate-zone  paradise  with- 
in the  tropics.  With  its  cool  climate, 
invigorating  atmosphere  and  wonderful 
scenery,  however,  Baguio  had  one  serious 
drawback — it  was  hard  to  reach.  After  the 
famous  Benguet  road  was  built  and  washed 
out  repeatedly,  such  pressure  was  put  upon 
the  Manila  Railroad  Company  that  it  was 
obliged  to  undertake  the  building  of  an  ex- 
tension to  Baguio. 

In  1910  a  party  headed  by  C.  J.  Hogue 
was  selected  to  go  to  the  island  and  make 
surveys  for  the  proposed  line.  The  route 
chosen  by  the  government  through  the  Budd 
River  Canon  (that  followed  by  the  Benguet 
road)  was  rejected  upon  reconnaissance, 
and  all  preliminary  lines  were  run  from 
Aringay  on  the  Gulf  of  Lingeayen,  to  which 
point  the  railroad  already  reached. 

Adhesion  or  Rack  Line 

The  condition  suggested  a  comparison  of 
an  adhesion  and  a  rack  line.  The  former, 
with  a  4-per  cent  grade,  would  have  re- 
quired a  length,  it  was  found,  of  53  miles, 
and  the  cost  would  have  been  prodigious. 
The  second  preliminary,  for  a  rack  line,  was 
surveyed  with  a  maximum  gradient  of  12 
per  cent  and  a  maximum  curvature  of  15 
deg.  16  min.  This  line  figured  25  miles  in 
length,  with  a  lower  cost  per  mile.  It  was 
therefore  selected  for  the  route. 


Table  1,  the  estimate  made  on  a  projected 
location,  will  give  a  slight  idea  of  the  diffi- 
culties foreseen  in  the  construction  of  this 
25-mile  extension.  Subsequent  changes  in 
the  alignment  increased  the  amount  of 
right-of-way,  but  as  most  of  the  changes 
were  upon  government  land,  which  was 
deeded  gratis,  no  material  increase  was  ef- 
fected thereby.  The  amount  provided  for 
clearing  was  far  too  small,  as  the  dense 
tropical  growth  on  the  lower  parts  of  the 
line  soon  proved.  The  estimates  of  earth- 
work were  too  small  because  of  the  tend- 
ency to  slide,  the  astonishingly  small 
amount  of  rock  and  the  desire  on  the  part 
of  the  engineers  to  get  into  the  hill  be- 
cause of  the  heavy  rainfall.  The  cost  of 
nearly  all  concrete  deposited  was  about  $15 
per  cubic  meter.  The  final  estimate  for 
steel  was  7,148,000  lb.  By  subsequent 
changes  in  alignment  the  tunnel  distance 
was  nearly  doubled. 

The  government  being  anxious  to  see  the 
railroad  in  operation  at  the  very  earliest 
date  possible,  work  was  started  January, 
1912.     The  extension  was  divided  into  two 


parts.  Mr.  Castilvi  was  to  push  up  from  the 
lowlands  and  Mr.  Hogue  was  to  work  from 
Baguio  down.  The  difficulties  met  and 
solutions  presented  on  the  upper  division 
were  more  novel. 

The  labor  in  the  upper  division  was,  in 
most  cases,  supplied  by  the  government. 
Igorrotes  from  the  northern  province  were 
ordered  to  report  at  Baguio  for  work  in 
stages  of  three  months.  They  were  willing 
workers,  but  though  quick  to  learn  were  not 
accustomed  to  disciplined  labor.  The  wages 
were  IZVa  to  20  cents  a  day  for  boys,  25 
cents  for  men  and  50  cents  for  "little 
bosses."  The  laborers  were  furnished  ra- 
tions, which  consisted  of  a  can  of  salmon 
to  four  men  and  about  a  quart  of  rice  per 
man  each  day.  Sometimes  "Igorrote  tur- 
keys" (dogs),  pigs  and  tobacco  were  issued 
as  specials. 

The  cost  per  man  on  the  job,  inclusive 
of  native  superintendents,  cooks  and  ra- 
tions, averaged  about  35  cents  per  man. 
These  wages  were  considered  extravagantly 
high  for  the  Orient.  The  old  maxim,  how- 
ever, that  labor  is  worth  only  what  it  costs, 
proved  true.  The  men  were  unaccustomed 
to  pick-and-shovel  work.  It  was  more  or 
less  compulsory,  and  although  at  first  it 
possessed  a  novelty,  this  soon  wore  off  as  the 
monotony  told  on  the  spirits  of  these  wild, 
free  people  of  the  mountains.  They  grew 
homesick  and  slipped  away;  and  as  soon  as 
the  rain  came,  nearly  all  of  them  went  home 
to- till  their  rice  paddies. 

Small  Contracts  Best 

This  type  of  labor,  although  the  govern- 
ment continued  to  furnish  it,  proved  less 
efficient  than  labor  obtained  by  other  means. 
A  system  of  contracting  with  the  indi- 
vidual bucknans  of  small  groups  proved 
more  valuable.  By  this  means  a  head  man 
was  advanced  tools,  provisions  and  occasion- 
ally dynamite,  which  were  later  deducted 
from  his  estimate.  He  was  paid  17%  cents 
per  cubic  meter  for  earth,  35  cents  for  loose 
rock  and  50  cents  for  solid  rock  for  ordi- 
nary excavation  or  embankment.  A  careful 
account  was  kept  on  the  contractor  to  ascer- 
tain his  earnings,  and  occasionally  these 
rates  were  increased  to  make  the  job  at- 
tractive to  the  Igorrotes. 

Japanese  carpenters  on  the  work  were 
paid  from  $1.50  to  $1.75;  Filipino  car- 
penters, 65  cents;  Filipino  bosses  and 
miners  used  in  tunnels,  $1  to  $1.50;  Filipino 
time  keepers  and  clerks,  35  to  50  cents.    All 


Table    1 — Estimated   Quantities    and   Prices 

Right-of-way,  385  acres,  at '5^-5S 

Clearing  and  grubbing,  286  acres,  at 30.00 

Earthwork,    650,760   cu.    m.,  at 30 

Loose  rock,   345,100  cu.   m.,  at 45 

Solid  rock,  459,960  cu.  m.,  at .7a 

Concrete,  84,650  cu.  m.,  at 5.00 

Riprap,   25,660  cu.   m.,  at 2«0 

Bridge  steel.   4,005,200  lb.,  at „„„-5? 

Tunnels,   970   lin.   m.,  at •  •  ■    300.00 

Timber  for  false  *ork,  662,000  ft.  cm.,  at. .     .50.00 
Piling,  39,130  Un.  ft.,  at <0 
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IGORROTES   AND   THEIR    WIVES   WORKED   TOGETHER   ON    THE   GRADING 


NATIVES    WERE   EMPLOYED   AS    RODMEN    AND    INSTRUMENT    BEARERS 


received  rations.  The  salaries  of  the  white 
force,  with  occasional  raises,  varied  by  ex- 
perience and  length  of  service,  were  as 
shown  in  Table  2.  The  assistant  to  the 
president  of  the  railroad  received  $500  a 
month  and  the  president  $23,500  a  year. 


Table  2 — ^Enginbering  Salaries  on  Work 

Engineer    in    charge $268 

Resident   engineer    $200  to  225 

Assistant    engineer     150  to  165 

Instrument  man  and  draftsman 150 

Rodman    and    draftsman $90  to  125 

Foreman   on    hydraulic    worlt 125 

General   foreman    (government   forces) 150 

Ordinary    white     foreman 75 


One  of  the  features  most  forcibly  im- 
pressed on  the  engineer  in  going  over  the 
line  is  the  extraordinary  provision  for 
drainage.  Baguio  made  what  is  thought  to 
be  a  world's  record  in  June,  1911.  In  a 
single  day  43  in.  of  rain  fell,  and  30  in.  fell 
in  three  hours,  according  to  the  weather 
bureau  report.  Nearly  7  per  cent  of  the  en- 
tire railroad  is  bridge. 

Rock  Excavated  by  Water 

Another  noteworthy  feature  is  the  hy- 
draulic plant  erected  to  cheapen  the  excava- 
tion. A  head  ranging  from  150  to  300  ft. 
was  used,  with  the  old  California  mining 
application  of  flume,  penstock,  pressure 
pipe  and  monitor.  The  plant  pays  for  itself 
in  the  first  two  months  of  operation.  The 
cost  of  excavation  by  this  method  was  be- 
tween two  and  three  cents  per  cubic  meter, 
covering  several  months  of  operation;  and 
because  the  amount  of  material  was  so  great 
the  expense,  including  depreciation,  was 
very  little  more.  Clay,  shale  and  some  very 
hard  rock  were  encountered.  Explosives 
were  used  on  the  harder  materials,  the 
pieces  being  carried  out  of  the  cuts  in 
flumes. 

The  tunnels — of  which  there  are  six,  the 
longest  being  half  a  mile  long — presented 
some  interesting  situations.  All  of  them 
were  driven  by  hand  drilling,  and  usually 
with  the  ventilation  provided  by  home-made 
hand-driven  turbines,  which  drew  the  foul 
air  and  the  gases  from  the  heading  through 
tin  pipes.  Because  of  the  difficulty  of 
transporting  machinery — everything  being 
brought  in  on  the  backs  of  men — these 
primitive  methods  were  necessary  if  the 
work  was  to  be  rushed. 

The  railroad  brought  a  party  of  Italian 
and  Swiss  tunnel  men  fresh  from  work  in 
the  Alps  to  the  island  to  handle  this  work, 
but     their     cumbersome     methods,     their 


failure  to  adapt  themselves  to  the  condi- 
tions and  their  great  fund  of  tenderfoot 
tendencies  caused  endless  trouble.  The 
style  of  timbering  used  by  them  is  shown, 
as  is  the  American  type  finally  adopted. 
The  former  was  characterized  by  difficulties 
in  erection,  lack  of  working  room  and  in- 
security; the  latter  embodied  ease  of  erec- 
tion and  removal,  closeness  to  the  bore  of 
the  tunnel,  strength  and  plenty  of  working 
room. 

Tunnels  Lined  With  Concrete 

All  tunnels  were  lined  with  concrete. 
Timbering  for  some  of  them  was  made  from 
nearby  trees,  but  on  the  longer  tunnel  a 
sufficient  quantity  was  needed  to  justify  the 
construction  of  a  cableway  several  miles 
long,  with  one  span  more  than  a  mile  in 
length  to  a  sawmill  nearly  a  mile  higher 
than  the  site  of  the  tunnel. 

The  European  War  necessitated  cutting 
down  the  work,  but  its  completion,  which 
will  require  two  years,  is  assured.  When 
the  road  is  finished  it  will  be  the  longest 
rack  line  in  the  world;  one  of  the  most 
crooked  of  lines,  55  per  cent  of  its  length 
being  curves,  and  probably  one  of  the  most 
expensive  for  its  length,  as  the  cost  will 
probably  reach  $5,000,000.  When  completed. 


however,  it  will  be  a  monument  to  American 
perseverance  and,  regardless  of  cost,  will 
be  a  paying  investment,  as  the  returns  will 
be  measured  in  renewed  health  and  vigor 
reaped  by  those  who  journey  to  Baguio  each 
year. 

Making  Specifications  Handy 
for  the  Contractor 

Portland,    Oregon,    Issues    Loose-Leaf    Forms 

Covering  Materials  and  Methods  for 

City  Work 

THE  city  of  Portland,  Ore.,  has  adopted 
a  convenient  form  for  publishing  speci- 
fications which  is  intended  to  make  it  easy 
for  the  contractor  to  keep  handy  reference 
files  and  at  the  same  time  to  reduce  the  cost 
to  the  city  and  simplify  the  getting  out  of 
plans    and    specifications    for    new    work. 

About  fifty-five  sets  of  standard  specifi- 
cations have  been  prepared,  covering  ma- 
terials and  methods  of  all  sorts  from  vitri- 
fied paving  blocks  to  general  requirements 
for  bridges  and  viaducts.  Each  set  is 
printed  on  uniform  41/2  x  7V2  in.  sheets 
perforated  for  loose-leaf  binding,  and  is 
numbered  for  entry  on  an  index  supplied 
with  the  sets.  As  new  work  makes  it  neces- 
sary to  prepare  specifications  not  already 
adopted  as  standard,  these  are  completed 
once  for  all  and  issued  as  additions  to  the 
loose-leaf  set. 

With  this  plan  in  effect  contractors  are 
encouraged  to  provide  a  small  binder  in 
which  the  sets  can  be  kept,  and  thus  em- 
body in  a  single  book  of  handy  pocket  size 
all  city  standards.  From  the  standpoint  of 
the  city's  engineering  department,  getting 
out  specifications  for  new  work  of  ordinary 
character  requires  only  actual  plans  for 
the  construction  involved  and  references  by 
number  to  the  standards  which  are  to  apply 
particularly. 

The  plan  has  been  developed  by  Philip 
H.  Dater,  city  engineer  of  Portland. 


ETVEN  ROCK  WAS  EXCAVATia)  BY  WATER  JETS 


Credit  Given  for  Calcium  Chloride  Tests 

Through  an  oversight  the  name  of  H.  A. 
Davis,  assistant  engineer-physicist  of  the 
U.  S.  Bureau  of  Standards,  who  carried  out 
all  the  detail  work  in  connection  with  the 
tests,  was  not  mentioned  in  the  article  on 
the  effect  of  calcium  chloride  on  the  rate  of 
increase  in  strength  of  concrete,  on  page 
266  of  the  issue  of  Aug.  26.  Mr.  Wig  re- 
quests that  the  fullest  credit  be  given  to 
Mr.  Davis  for  this  work. 


September  16,  1916 


ENGINEERING    RECORD 


353 


Steel  Arches  Are  Designed  to  Eliminate  Rim 
Tension  in  Oil  Reservoirs 

New  Design  Involves  Use  of  Concrete  Abutments  Carrying 
Suspended   Parabolic   Arches  Made  of  Thin  Steel   Plates 

By  HENRY  B.  POST 
Palo  Alto,  Cal. 


THE  RAPID  GROWTH  of  the  oil  indus- 
try and  the  tremendous  increase  in 
production  of  crude  oil  in  recent  years 
have  presented  to  the  engineer  new  prob- 
lems in  finding  efficient  and  economical 
facilities  for  storing  oil  in  large  quantities. 
The  first  large  storage  units  were  un- 
covered earthen  sumps,  built  by  ex- 
cavating and  piling  the  earth  as  levees 
around  the  rim.  These  proved  unsatisfac- 
tory because  of  leakage  and  evaporation 
losses,  and  later  designs  provided  a  con- 
crete lining  and  wooden  roof  to  check 
these  losses,  the  lining  being  a  3-in.  con- 
crete slab  reinforced  with  a  wire  mesh,  and 
the  roof  supported  on  wooden  columns  and 
rafters  and  covered  with  tar  and  gravel. 
A  few  structural  containers  were  also 
built,  such  as  the  1,000,000-bbl.  reinforced- 
concrete  reservoir  erected  by  the  Union  Oil 
Company  at  San  Luis  Obispo  in  1906,  a 
partial  failure  of  which  occurred  four 
years  later. 

Lined  Sumps  Not  Satisfactory 

The  excavated,  lined  sump  represents  an 
investment  which  offers  no  salvage  or  a 
possibility  of  removing  to  another  locality 
in  case  of  a  failure  in  the  oil  supply;  and 
with  the  best  of  care  in  its  construction, 
leakage  results  from  settlement  cracks  in 
the  concrete  lining  and  bottom,  and  there 
is  always  the  danger  of  blowing  out  the 
thin  shell  on  account  of  a  chance  gopher 
hole  or  because  of  an  inadequate  backfill, 
or  leaks  may  develop  which  will  never  be 
found  until  the  sump  is  drained. 

For  these  reasons  steel  tankage  is  being 
adopted  by  practically  all  California  oil 
companies.  The  tanks  reach  the  limit  of 
economy  at  about  55,000  bbl.,  the  cost  be- 
ing prohibitive  for  larger  capacities  be- 
cause of  the  heavy  plate  required  and  the 
excessive  fabrication  costs.  The  larger  the 
container,  the  lower  of  course  the  cost  per 
barrel.  In  the  cylindrical  steel  tank  the 
thickness  of  the  containing  wall  is  a  func- 
tion of  the  depth  of  the  oil  and  the  diameter 
of  the  container.  The  larger  the  diameter, 
the  greater  the  rim  tension,  hence  the 
greater  the  thickness  of  resulting  plate 
necessary  to  resist  that  tension. 

The  New  Design 

To  meet  the  demands  for  steel  tankage 
in  large  units  which  would  be  efficient  as 
well  as  economical,  a  design  involving  the 
suspended  steel  arch  has  been  worked  out 
for  the  Dutch  Shell  Company.  Plans  and 
specifications  have  been  prepared  for  a 
100,000-bbl.  reservoir  of  this  design,  and 
the  type  has  been  accepted  by  the  company 
as  the  most  economical  yet  proposed  for 
future  storage  extensions.  In  the  new  de- 
sign the  reservoir  comprises  a  series  of 
steel  arches  supported  on  concrete  but- 
tresses, the  arches  being  placed  so  as  to 
receive  the  load  in  tension  and  transmit  it 
as  compression  to  the  buttresses,  which  in 
turn  carry  it  to  the  ground. 

Each  arch  is  a  section  of  the  surface  of 
the  frustrum  of  an  inverted  cone,  which 
assumes   a  parabolic  cross-section,   normal 


to  the  axis  of  the  cone  when  the  load  is 
applied.  The  buttresses  are  of  reinforced 
concrete  and  are  placed  on  radial  lines  from 
the  center  of  the  container,  and  on  the  cir- 
cumference of  a  circle,  thus  giving  the  tank 
a  circular  perimeter.  Each  buttress  has  a 
rounded  nose  on  its  upper  edge  which  gives 
ample  clearance  in  riveting  together  the 
nose  and  arch  plate  of  the  arch  on  each 
side  of  the  buttress.  The  inclination  of  the 
oil  face  of  the  buttress  is  45  deg.  with  the 
horizontal,  so  that  the  span  of  arch  in- 
creases from  the  floor  line  upward. 

The  true  curve  for  a  linear  arch  sustain- 
ing a  uniform  load  is  a  parabola  whose 
maximum  tension  exists  at  the  point  of 
suspension.  The  suspended  steel  arch  used 
in  this  design  has  a  parabolic  cross-section, 
as  the  load  being  hydrostatic  is  uniform 
across  any  horizontal  plane  at  a  given 
depth. 

Analysis  of  Design 

Assuming  the  formula  for  the  maximum 
tension  in  a  parabolic  linear  arch  as 


ft.  at  floor  line) ;  w,  intensity  of  pressure 
at  given  depth  d;  t,  thickness  of  plate  re<i 
quired,  in  inches  (assumed  at  0.25  in.) ;  S, 
safe  working  stress  of  steel  (assumed  at 
12,000  lb.  per  square  inch),  and  e,  efficiency 
of  riveted  joint  (75  per  cent),  assuming  d 
as  30  ft.  Then 

T  =  0.75  X  12,000  X  0.25  =  2250  lb. 
w  =  30  X  62.5  =  1875  lb.  per  square  foot, 
and  substituting  in  equation   (1)  we  have 


2250  =  ^^J^Vlb^ 


Itt'/t' 


and 


h  =  0.1039  V  16*  +  16'fc'  =  4.05  ft. 

The  half  span  (L/2)  =  8.00  ft.,  so  that 
substituting  these  values  in  the  formula 
y  =  Aaf^(L/2)'  it  is  possible  to  figure 
the  X  and  y  abscissas  and  ordinates  to  de- 
termine the  true  curvature  of  the  arch. 
The  rise  and  span  increases  proportionately 
up  the  arch  to  the  top,  due  to  the  slope  of 
the  arch  face  and  the  fact  that  the  but- 
tresses radiate  from  the  center  of  the  tank. 


In 


Plate  Thickness  Constant 
the    foregoing    calculations,    t,    the 


r  = 


8A 


-y/'V-^-lioh'V 


(1) 


in  which  T  =  maximum  tension  at  point  of 
support;  h,  rise  of  arch  at  crown  line;  L, 
span  of  arch  in  feet  at  given  depth  d   (16 


thickness  of  the  arch  plate,  was  assumed 
to  be  V4  in.,  because  that  is  as  thin  as  it 
could  practically  be  taken.  This  thickness 
remains  constant  and  is  independent  of 
the  diameter  of  tank  under  a  constant 
depth  of  oil,  being  only  a  function  of  the 
depth  and  the  curvature  and  span  of  the 
individual  arch.  As  each  arch  is  symmet- 
rical with  respect  to  its  supporting  but- 
tress, there  is  no  condition  of  unbalanced 
loading  and  no  component  of  pressure  ex- 
ists to  cause  rim  tension.  These  facts  are 
notable  as  compared  to  the  cylindrical  steel 
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tank,  in  which  the  thickness  of  containing 
wall  varies  directly  with  the  diameter  of 
the  container. 

The  buttress  is  designed  to  be  safe 
against  overturning  and  sliding,  the  re- 
sultant dead  load  of  780,000  lb.  cutting  the 
footing  at  the  middle  of  the  center  third. 
The  stepped  footing,  as  indicated  on  the 
accompanying  drawing,  gives  an  added  fac- 
tor of  safety  against  sliding.  The  average 
base  loading  is  1.85  tons  per  square  foot, 
which  can  be  increased  or  decreased  as  the 
bearing  power  of  the  sub-base  will  permit. 

Temperature  stresses  are  absorbed  in 
the  steel  arch,  which  expands  or  contracts 
with  a  rise  and  fall  in  temperature,  while 
the  buttress  is  reinforced  with  steel  to  take 
care  of  temperature  changes.  The  floor 
may  be  constructed  of  riveted  steel  plate  of 
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COST  DATA  FOR  NEW  RESERVOIKS 

desired  thickness,  or  a  concrete  floor  can 
be  used.  In  both  instances  an  expansion 
joint  must  be  provided  for  at  the  junction 
of  floor  and  wall. 

The  question  of  evaporation  and  the  im- 
portance attached  to  it  by  oil  companies 
determine  the  preferable  type  of  roof.  A 
gas-tight  steel  roof  is  best,  but  expensive 
at  the  present  market  price  of  steel.  The 
wooden  roof,  as  now  used  on  large  reser- 
voirs, is  not  gas-tight  and  is  a  fire  menace. 
A  concrete  roof,  supported  on  structural 
steel  columns  and  rafters,  would  because  of 
its  low  coefficient  of  conductivity  cut  down 
the  evaporation  losses  to  a  minimum, 
would  be  within  the  limits  of  economy  and 
would  have  the  added  feature  of  being  fire- 
proof. 

Approximate  Cost 

The  series  of  curves,  as  shown  in  the 
accompanying  diagram,  give  the  approxi- 
mate cost  of  the  suspended  steel  arch  con- 
struction for  various  thicknesses  of  steel 
bottom  and  steel  or  concrete  roof.  The  wide 
range  of  thickness  of  steel  for  use  in  the 
reservoir  bottom  is  given  where  salt  water 
is  present  in  the  oil.  The  desirable  thick- 
ness may  be  as  much  as  %  in.  in  a  structure 
where  a  %-in.  plate  would  otherwise  suf- 
fice. The  lowest  curve  is  based  on  the  steel 
wall  and  concrete  buttress  design,  with  con- 
crete floor  reinforced  with  Clinton  wire 
mesh,  knd  has  a  wooden  roof  covered  with 
tar  and  gravel.  At  the  present  market 
price  of  steel,  steel  tankage  in  55,000-bbl. 
units  costs  approximately  55  cents  per  bar- 
rel storage  capacity.  In  the  suspended 
arch  system,  with  gas-tight  steel  roof  and 
Vi-m.  steel  floor,  the  cost  at  125,000  bbl. 
is  likewise  55  cents,  while  for  larger  units 
a  considerable  saving  is  effected.  If  a  con- 
crete roof  is  used  the  cost  per  barrel  is 


42  V2  cents,  decreasing  to  32  cents  at  a 
500,000-bbl.  capacity  tank.  To  these  costs 
a  salvage  value  on  the  steel  at  the  expira- 
tion of  the  life  of  the  structure  may  be  ap- 
plied, thus  reducing  the  first  cost  consid- 
erably. 

The  advantages  of  a  structural  container 
of  this  type  over  the  excavated,  concrete- 
lined  sump  are  that  in  the  former  the  stor- 
age is  all  above  the  ground,  where  a  leak 
may  be  readily  detected  and  calked;  the 
units  are  all  standard,  so  that  rapid  erec- 
tion is  possible,  while  the  tank  may  at  any 
time  be  dismantled  and  the  steel  used  again 
at  a  new  location. 

This  system  of  construction  makes  it  pos- 
sible to  store  oil  in  large  steel  units  and  re- 
duces the  cost  for  two  reasons — first,  be- 
cause of  the  economical  use  of  steel  in  the 
wall  construction;  and,  second,  because  of 
the  large  capacities  of  units  feasible  with 
this  type  of  structure.  The  design  has  been 
developed  and  patent  applied  for  by  the 
writer. 


16-Foot  Rock  Road  in  Africa 
Costs  $5,500  per  Mile 

Inefficient  Labor,  Scarcity  of  Material  and  Ab- 
sence of  Machinery  Add  to  Natural  Diffi- 
culties of  Construction 

ROAD  BUILDING  in  British  East  Africa 
was  not  seriously  attempted  until  1905, 
when  it  was  decided  to  construct  roads  to 
feed  the  Uganda  Railway.  One  of  the  first 
highways  to  be  rebuilt  was  that  between 
Fort  Hall,  the  administration  center  of  the 
Kenia  Province,  and  Nairobi,  situated  in 
the  highlands  5500  ft.  above  sea  level  and 
now  the  capital.  These  cities  had  been  con- 
nected by  a  mere  trail  about  80  miles 
long,  full  of  bad  grades  and  dangerous  river 
crossings.  The  reconnaissance  was  made, 
the  route  selected  and  work  started  from 
Nairobi.  Native  laborers  were  employed, 
and  the  first  work  was  the  giving  of  in- 
struction in  the  use  of  pick  and  shovel.  The 
details  of  the  construction,  as  presented  in 
a  recently  issued  Proceedings  of  the  Insti- 
tute of  Civil  Engineers,  follow: 

The  expected  traffic  did  not  warrant  any 
great  expenditure,  nor  were  funds  available 
at  that  time.  It  was  therefore  decided  to 
form  the  surface  of  a  material  known  lo- 
cally as  "murrum."  This  substance,  which 
is  found  in  large  deposits  widely  distrib- 
uted throughout  the  protectorate,  is  a  kind 
of  iron-stone,  composed  of  about  30  per 
cent  free  iron,  4  per  cent  manganese,  ox- 
ides of  both  these  substances,  and  a  quan- 
tity of  earthy  matter.  It  is  fairly  hard  and 
when  beaten  or  rolled  with  water  forms  a 
hard,  brick-like  surface. 

The  roadbed  having  been  graded  to  the 
required  section,  a  soling  of  murrum  blocks 
about  1  ft.  deep  was  laid.  The  interstices 
were  filled  with  smaller  pieces  and  the  sur- 
face finally  formed  by  ramming. 

Swamps  Too  Deep  for  Piles 

Several  large  flowing  papyrus  swamps 
were  encountered,  which  were  unavoidable 
without  unduly  lengthening  the  route. 
These  upon  careful  survey  were  found  to  be 
too  deep  and  loose  for  pile  work,  and  hence 
the  following  method  was  adopted:  The 
papyrus  roots  were  cut  out  by  natives  for 
a  width  of  about  100  yd.  to  allow  of  free 
surface  flow  and  to  determine  the  positions 
of  the  necessary  bridges.  On  the  bed  of 
mud  thus  cleared  fascines  about  18  in.  in 
diameter  and  18  to  20  ft.  long,  composed 


of  green  papyrus  stalks  tightly  bound  with 
strips  of  papyrus,  were  laid  first  longitudi- 
nally and  then,  in  a  second  layer,  trans- 
versely. Each  fascine  and  each  layer  was 
carefully  and  strongly  bound  to  its  neigh- 
bor with  papyrus  strips,  each  layer  form- 
ing a  compact  raft. 

When  several  layers  had  been  placed, 
earth  and  stone  were  deposited  on  top, 
causing  the  whole  mass  to  sink  gradually. 
The  sinkage  was  such  that  a  horse  could  be 
driven  across  the  causeway  at  the  end  of  a 
day's  work,  yet  there  would  be  no  trace  of 
the  structure  the  following  morning.  After 
this  procedure  had  been  carried  out  several 
times  and  sinkage  was  seen  to  be  much 
slower,  culvert  pipes  were  built  into  and 
through  the  mass  at  various  points  and 
foundations  of  rough  stone  were  prepared 
for  two  temporary  bridges.  Finally  sink- 
age  ceased  and  the  bridges  were  put  in,  the 
roadway  being  permanently  made  and  raised 
about  5  ft.  above  the  water  level. 

Traprock  Used 

A  kind  of  traprock  was  discovered  within 
workable  distance  of  Nairobi.  It  was  of 
bluish-black  color,  with  a  specific  gravity  of 
3,  practically  nonabsorbent,  and  exceeding- 
ly tough  and  hard.  As  it  was  impossible  to 
consolidate  that  material  sufficiently  with 
the  2  to  4  ton  ox-drawn  rollers  which  had 
been  used  until  then,  a  number  of  10-ton 
steam  rollers  were  imported  to  deal  with  it. 

The  method  employed  after  the  new 
equipment  was  procured  was  to  strip  the 
black  cotton  soil  for  about  10  in.  and  to 
steam-roll  this  bed  to  the  requisite  semi- 
elliptical  section,  with  the  crown  5  in. 
higher  than  the  sides  on  a  16-ft.  road.  Upon 
this  bed  a  9-in.  layer  of  quarry  chips  of  the 
softer  stone,  broken  to  about  6  to  8  in.  gage, 
was  spread  and  dry-rolled  until  it  was  thor- 
oughly compact  and  true  to  section.  A 
4-in.  layer  of  trap  ballast,  broken  to  2V2-in. 
gage,  was  then  spread  and  dry-rolled  until 
firm.  It  was  then  well  watered  and  again 
rolled  wet,  a  binding  of  murrum  being  used 
as  a  top  dressing. 

Roads  Wear  Well 

These  roads  wear  well  and  are  said  to  be 
quite  equal  to  most  English  roads  of  a  few 
years  ago.  The  cost  of  a  16-ft.  road  was 
about  $2,000  per  mile.  Later  experiments 
have  shown  that  the  2V2-in.  gage  ballast  was 
too  large,  and  that  consequently  it  picked 
up  badly  after  considerable  wear.  It  is 
now  found  that  the  best  gage  for  ballast  is 
2  in.,  with  about  20  per  cent  of  iy2-in. 
gage  mixed  with  it. 

The  latest  first-class  roads  are  made  with 
soling  as  before,  but  hand-packed  on  edge, 
and  with  a  6-in.  thickness  of  ballast  laid  in 
two  3-in.  layers  and  consolidated  separately. 
The  surface  is  tar-grouted  when  perfectly 
dry  and  %  to  Vo  in.  screenings  from  the 
broken  ballast  are  spread  as  filling  and 
lightly  rolled.  The  surface  is  finished  with 
a  sprinkling  of  sand.  The  cost  of  labor  and 
materials  having  recently  increased,  a  16- 
ft.  road  as  last  described  now  costs  $5,500 
per  mile. 

It  has  been  found  that  excellent  light  car- 
riage roads  and  pavements  in  the  province 
can  be  so  made.  The  method  of  construc- 
tion is  practically  similar  to  that  for  mur- 
rum roads,  except  that  a  coating  of  tar  is 
laid  when  the  surface  is  thoroughly  dry, 
the  tar  being  finally  sprinkled  with  sand. 
The  cost  of  construction  of  such  !\  pave- 
ment or  carriageway  is  approximately 
$1,100  per  mile  for  a  16-ft.  width. 


September  16,  1916 


ENGINEERING     RECORD 


355 


Cableway  Railroad  Affords 
Access  to  Nevada  Quarry 

Effects  Straight-Line  Ascent  of  1266  Feet  in 

3  Miles  at  Plant  of  American  Carrara 

Marble  Company 

A  STRAIGHT-LINE  incline  cable  railroad 
15,945  ft.  long  effects  an  ascent  of 
1266  ft.  from  the  town  of  Carrara,  in  south- 
western Nevada,  to  the  quarry  of  the 
American  Carrara  Marble  Company,  on  the 
slope  of  the  mountains.  The  trackage  con- 
sists of  a  two-rail  track  from  the  foot  of 
the  incline  to  a  passing  siding  midway  be- 
tween the  terminal  and  a  three-rail  track 
from  the  siding  to  the  upper  end.  Two 
cars,  connected  by  a  single  wire  rope  16,000 
ft.  long,  operate  on  the  track,  the  arrange- 
ment being  such  that  the  cars  always  meet 
at  the  passing  siding  and  pass  each  other 
without  requiring  the  usual  throwing  of 
switches. 

The  quarries  are  located  about  three 
miles  up  the  mountains  from  Carrara.  The 
company's  offices  and  the  dwellings  for  the 
employees  are  all  located  in  Carrara,  and 
the  problems  of  bringing  the  marble  from 
the  quarry  to  the  railroad  and  carrying  the 
employees  to  and  from  the  quarry  made  it 
necessary  to  resort  to  something  other  than 
straight  adhesion  ascent.  The  cost  of 
switchbacks,  it  was  found,  would  have  been 
prohibitive,  and  their  operation  would  not. 
it  was  thought,  be  nearly  as  satisfactory  as 
the  straight-line  incline. 


Three  rails  instead  of  two  are  used  above 
the  siding  to  avoid  complications  in  the 
disposition  of  the  cable.  Because  one  car 
would  always  be  below  the  upper  switch 
when  the  other  was  passing  over  it,  it 
would  be  impossible  to  have  the  cable  for 
the  lower  car  pass  over  the  switch  rail,  and 
it  would  therefore  be  necessary  to  cut  each 
rail  between  frog  and  switch  point  to  pass 
the  cable  through.  With  the  three-rail  ar- 
rangement each  cable  is  on  its  own  track 
and  there  is  no  cutting  of  rails  required. 
At  the  lower  switch  it  is  possible  to  pass 
the  cable  over  the  rail,  for  the  reason  that 
each  car  gets  down  and  back  before  the 
other  reaches  the  switch. 

At  the  upper  terminal  there  are  three- 
rail  switches  which  obviate  the  necessity  of 
having  the  car  cross  from  one  side  to  the 
other  while  being  brought  to  the  upper  ter- 
minal. 

Cars  and  Their  Operation. 

The  cars  are  of  structural  steel,  with 
platforms  16  ft.  long  and  5  ft.  wide,  and 
are  mounted  on  four-wheel  swiveling 
trucks  with  24-in.  wheels.  They  are  fitted 
with  handbrakes,  which  are  used,  however, 
only  when  the  cars  are  in  the  quarry  or  at 
the  finishing  plant  at  the  foot  of  the  in- 
cline. Each  is  designed  for  a  load  of  50,- 
000  lb.  They  were  designed  and  built  by 
the  Union  Iron  Works,  Hoboken,  N.  J. 

The  cars  are  operated  by  a  single  wire 
rope  16,000  ft.  long,  1  in.  in  diameter,  man- 
ufactured by  the  A.  Leschen  &  Sons  Rope 


the  terminals.  For  emergency  purposes 
only  a  heavy  hand-operated  post  brake  is 
fitted  on  the  rear  drum.  The  hoist  is  oper- 
ated by  a  100-hp.  General  Electric  slip-ring 
induction  motor. 

The  upper  terminal  is  higher  than  the 
quarry.  The  difference  in  elevation  of  the 
upper  terminal  and  the  quarry  floor  is  such 
that  the  empty  cars  descend  to  the  quarry 
by  gravity,  while  the  loaded  cars  are 
brought  out  by  means  of  a  Lidgerwood 
single-friction-drum  electric  hoist. 

At  the  lower  terminal  the  loaded  cars  are 
taken  to  the  finishing  plant  by  means  of  a 
storage-battery  locomotive. 


Effect  of  Vibration  in 
Factory  Buildings 

Preliminary    Report    of    Investigation    Shows 

Wide  Diversity  of  Opinion  and  Experience 

— Exact  Data  Not  Available 

WHILE  the  final  comprehensive  report 
of  the  results  of  a  study  of  the  effects 
of  vibration  in  structures  upon  the  opera- 
tion of  machines  and  the  efficiency  of  labor, 
undertaken  by  the  Aberthaw  Construction 
Company  of  Boston,  by  means  of  a  ques- 
tionnaire sent  to  professional  men  and  man- 
ufacturers, is  not  yet  completed,  a  prelim- 
inary report  recently  issued  indicates  the 
need  for  further  exact  information,  which 
is  solicited.  The  replies  to  three  definite 
questions  present  a  wide  diversity  of  ex- 
perience and  opinion,  yet  only  about  one- 


THKEE-RAIL  TRACK   AT   UPPER   END   OF    PASSING   SIDING,   AUTOMATIC 
SWITCH    AT    LOWER   END,    AND    CAR   AT    CLOSE    RANGE 
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With  the  railway  as  installed  the  total 
length  of  car  travel  between  terminals  is 
14,780  ft.  The  average  grade  of  the  line 
is  8.54  per  cent,  the  maximum  grade  at  the 
top  being  131/2  per  cent  and  the  grade  at 
the  bottom  2.13  per  cent.  The  track  gage 
is  40  in.    The  rails  are  56  lb. 

AUTOMATIC  Switch  at  Passing  Siding 
At  the  lower  end  of  the  turnout,  which  is 
approximately  150  ft.  long,  is  an  automatic 
point  switch.  Supposing  that  the  descend- 
ing car  is  on  the  left-hand  track,  as  it  trails 
through  this  switch  the  flanges  of  its  wheels 
throw  the  switch  to  the  left-hand  track. 
Returning  up  the  incline,  this  car  reaches 
the  switch  first  and  takes  its  proper  track, 
and  immediately  afterward  the  other  car, 
descending,  throws  the  switch  to  its  track. 
Thus  without  the  need  of  any  switchman 
each  car  takes  its  proper  track.  The  switch 
points  are  counterweighted  so  that  they 
will  remain  firmly  in  position  until  thrown 
by  the  descending  car. 


Company,  St.  Louis,  running  on  750  Lid- 
gerwood rope  rollers,  especially  designed 
and  self-lubricating.  The  hoist,  built  by 
the  Lidgerwood  Manufacturing  Company, 
is  designed  to  lower  a  loaded  car  with  an 
empty  car  ascending  or  to  hoist  a  maximum 
load  of  three  tons  with  an  empty  car  de- 
scending at  a  uniform  rope  speed  of  700  ft. 
per  minute,  operated  by  a  three-phase  60- 
cycle  440-volt  alternating-current  motor. 
When  a  loaded  car  is  descending  the  motor 
automatically  becomes  a  generator  and  re- 
turns current  to  the  line,  this  providing 
automatic  breaking  and  a  uniform  car 
speed. 

The  hoist  is  of  the  double-drum  endless 
rope  type,  the  drums  fitted  with  slip  rings. 
The  drums  are  arranged  tandem,  with  the 
rear  drum  bolted  to  the  drum  gear  and  the 
front  drum  so  arranged  as  to  serve  for  an 
idler.  Each  is  53  in.  in  diameter.  There 
is  a  magnetic  automatic  brake  to  hold  cars 
in  case  of  current  failure,  also  an  over- 
winding device  to  bring  the  cars  to  rest  at 


third  of  them  can  be  classed  as  informative. 
The  following  brief  abstracts  from  the  pre- 
liminary report  are  of  special  interest  to 
designing  engineers: 

Effect  of  Frequency  of  Vibration 

The  effect  of  coincidence  between  the 
natural  frequency  of  vibration  of  a  floor 
and  that  of  a  source  of  disturbance  is  well 
illustrated  by  the  following  experience  in 
connection  with  the  testing  of  a  small  en- 
gine upon  a  floor  of  timber  construction: 
At  a  speed  of  about  550  r.p.m.  the  intensity 
of  the  floor  vibration  was  so  great  that  it 
was  impossible  to  work  in  the  drafting 
room  located  on  the  same  floor  more  than 
100  ft.  away;  but  this  effect  entirely  disap- 
peared when  the  speed  was  either  increased 
or  decreased  by  about  50  r.p.m.  When  the 
disturbing  force  is  represented  by  a  num- 
ber of  machines  at  practically  the  same 
speed,  the  effect  may  be  like  that  of  dancers 
upon  a  floor  or  soldiers  marching  over  a 
bridge,  and  prove  most  destructive  to  the 


356 


ENGINEERING     RECORD 


Vol.  74,  No.  12 


entire  structure  if  the  step  time  coincides 
with  its  natural  pitch. 

Obviously,  most  vibrations  are  the  result 
of  several  components,  and  records  must  be 
made  of  not  only  the  vertical  but  also  the 
horizontal  components,  both  longitudinally 
and  crosswise  of  the  building.  Vibration 
recorders  are  modeled  on  the  principle  of 
the  seismograph ;  the  three-component  type 
developed  by  Maurice  Deutsch  of  New  York 
and  Prof.  Elmer  E.  Hall  of  the  University 
of  California  is  much  lighter  than  the 
ordinary  seismograph,  thus  rendering  it 
capable  of  recording  vibrations  of  higher 
frequency.  The  records  are  made  on  a 
rotating  drum  covered  with  smoked  paper 
by  a  recorder  which  separates  a  given 
vibration  into  three  components,  two  hori- 
zontal components  at  right  angles  to  each 
other  and  the  vertical  component.  These 
three  components  are  recorded  simul- 
taneously. 

Obviously,  the  type  of  construction  and 
the  extent  to  which  it  permits  or  prevents 
vibration  must  be  considered.  The  context 
of  many  of  the  quotations  which  have  been 
selected  referred  to  buildings,  usually  old, 
entirely  unsuited  to  the  requirements. 
Hence  the  resulting  vibrations.    Other  Cor- 


as breakage  is  concerned,  than  was  ex- 
perienced in  the  old  mill  at  far  slower 
speed,  and  of  course  with  greatly  increased 
output.  It  is  claimed  that  this  was  owing 
solely  to  lack  of  vibration. 

Solid  foundations  apparently  insure 
greater  output.  A  case  is  cited  of  one  ma- 
chine which  was  first  placed  directly  on  the 
floor  and  vibrated  very  badly.  To  overcome 
this  vibration,  the  floor  was  cut  away 
around  the  machine  and  a  foundation  put 
under  it.  The  increased  output  is  claimed 
to  be  almost  40  per  cent,  due  to  the  fact 
that  the  operator  can  take  measurements 
with  the  machine  running  when  there  is 
no  vibration,  but  was  unable  to  do  so  where 
the  vibration  was  so  great.  Apparently, 
the  quality  of  the  work  is  also  considerably 
improved.  An  engineer  says  that  perhaps 
one  of  the  reasons  why  some  of  the  English 
and  other  foreign  fabrics  are  better  than 
American  fabrics  is  that  greater  attention 
has  been  given  to  the  construction  of  their 
mill  floors,  which  are  surprisingly  free 
from  disturbing  vibrations. 

The  general  effect  of  vibrations  in  ma- 
chine shops  is  clearly  expressed  by  the  fol- 
lowing quotation:  "With  the  heavier  tools 
where   there    is   an    excessive   amount    of 


reinforced-concrete  building  to  the  follow- 
ing: "The  owners  had  some  mill  construc- 
tion buildings  in  use  before  we  built  the 
reinforced-concrete  buildings.  Some  sec- 
tions of  the  former  vibrated  like  drums,  but 
we  believe  the  concrete  construction  has 
proven  quite  free  from  vibration." 


Fifty-Mile  Road  in  Utah 
Costs  $26,000 

Built  on  Ground  So  Level  That  Grading  Was 

Llnnecessary — Construction   at   Rate  of 

a  Mile  a  Day 

A  FIFTY-MILE  ROAD  has  been  almost 
completed  in  Utah  across  the  Great  Salt 
Lake  desert,  the  estimated  cost  of  which  is 
$26,000.  The  Wendover  road,  as  the  high- 
way is  known,  is  built  on  a  straight  line, 
and  throughout  the  entire  length  the  grade 
is  practically  the  same.  In  fact,  it  is  said 
that  a  spirit  level  laid  dovra  at  any  point 
will  show  no  indication  of  a  grade.  The 
route  connects  Knolls,  on  the  east  side  of 
the  desert,  with  Salduro,  on  the  west  edge. 
As  the  route  was  to  parallel  the  track  of 
the   Western   Pacific   Railroad,   the   survey 
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ROAD  WAS  BUILT  ON  FLAT  SALT  BEDS 


GRAVEL  SURFACING  WILL  BE  DONE  IN  SPRING 


respondence  shows  with  equal  clearness 
that  the  absence  of  vibrations  is  due  to  the 
rigidity  of  the  structure,  to  foresight  in 
the  placing  of  certain  machines  on  solid 
foundations,  to  the  proper  cushioning  of 
others  and  such  arrangements  of  duplicate 
machines  operating  at  the  same  speed  as  to 
avoid  cumulative  effects. 

The  general  experience  is  that  severe 
vibration  tends  to  tire  the  workmen  and 
make  them  nervous,  with  the  result  that 
they  become  irritable  and  ineflScient.  The 
plant  manager  of  a  large  concern  says  that 
he  has  had  four  different  clerks  leave  be- 
cause they  could  not  stand  the  vibration  of 
the  building.  During  the  past  nine  years, 
about  eight  or  ten  men  left  because  they 
found  they  could  not  do  a  day's  work  on 
the  chipping  hammer  floor  because  of 
vibrations. 

Machine  Output  Reduced 

An  instructive  contrast  in  conditions  and 
results  is  shown  in  a  letter  from  a  consult- 
ing engineer.  A  mill  in  which  weaving 
apparatus  was  originally  located  was  of  the 
old-fashioned  mill  type,  but  rather  light, 
and  the  looms  could  not  run  more  than  120 
picks  per  minute  without  serious  difficulty 
with  breaking  threads.  In  the  new  plant 
the  design  speed  was  about  145,  but 
through  error  it  was  made  160.  When  the 
plant  was  started,  in  spite  of  the  superin- 
tendent's vigorous  complaints,  no  trouble 
was  experienced,  and  the  mill  is  at  present 
running  at  this  speed  with  less  loss,  so  far 


vibration,  the  depth  of  the  cut  is  limited, 
and  we  cannot  use  the  full  power  of  the 
tool.  It  produces  a  sort  of  chattering 
which  marks  the  work  and  limits  the 
amount  of  stock  which  can  be  removed  in 
one  cut."  An  industrial  engineer  states 
that  there  is  one  point  where  the  vibration 
of  buildings  is  not  considered  suflSciently, 
and  that  is  in  transmission  of  power  by 
shafting.  The  losses  caused  by  vibration 
in  such  transmissions  are  considerable. 

Design  to  Decrease  Vibration 

The  trouble  caused  by  reciprocating 
machinery  may  be  eliminated  by  proper 
cushioning  or  bracing.  Where  machinery 
creates  more  or  less  vibration  due  to  shock, 
an  effort  should  be  made  to  use  either  a 
massive  construction  to  absorb  the  shock 
or  else  put  in  direct  supports  which  will 
transmit  the  vibration  to  a  point  below  the 
foundation.  Statements  regarding  the 
comparative  merits  of  different  types  of 
construction  cover  a  wide  range  of  experi- 
ence and  opinion.  In  the  case  of  a  knitting 
mill  in  which  considerable  trouble  with 
combination  steam  and  joist  construction 
buildings  was  experienced,  it  was  found 
that  buildings  of  modern  reinforced  con- 
crete having  heavy  machines  on  the  first 
and  second  floors  showed  no  sagging,  nor  is 
any  vibration  noticeable. 

The  replies  include  a  great  number  of 
statements  from  consulting  and  designing 
engineers,  ranging  from  the  opinion  that 
there    are    no   material    advantages    in    a 


consisted  of  driving  stakes  110  ft.  from  the 
center  of  the  railroad  to  the  center  of  the 
new  highway.  A  70-hp.  tractor  of  the  track- 
laying  type  was  used  in  carrying  on  the 
work  at  the  rate  of  a  mile  a  day.  A  4-in. 
crown  was  formed  and  side  slopes  built 
with  a  ratio  of  1^/2  :1.  In  the  spring  a  6-in. 
layer  of  gravel  will  be  added. 

About  twenty-five  miles  of  the  road  re- 
quired no  work  of  any  kind,  as  it  was  high 
enough  to  have  a  natural  drainage,  and  was 
smooth  and  level  as  well.  This  reduced  the 
necessary  expenditure  to  $11,000  for  the 
work  already  completed.  The  additional 
cost  for  surfacing  to  be  done  next  year  is 
estimated  at  $15,000.  The  new  route  re- 
duces the  length  of  the  Lincoln  highway  by 
nearly  100  miles. 


New  York  State  Issues  Unique 
Highway  Map 

A  complete  highway  map  which  folds 
into  a  size  that  can  be  conveniently  car- 
ried in  a  pocket  and  shows  not  only  the 
condition  of  the  various  roads  but  also 
points  of  historical  interest  has  recently 
been  issued  by  the  New  York  State  Com- 
mission of  Highways.  The  map  is  printed 
in  black  on  thin,  tough  white  paper.  The 
condition  of  the  roads  is  indicated  by  sym- 
bols. Historical  references  are  printed  on 
the  back  in  alphabetical  order.  By  means 
of  key  numbers  printed  on  the  map  the 
user  can  quickly  locate  the  point  desired 
and  determine  the  route  to  follow. 
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Rock  Island  Finds  Concrete 
Cribbing  Effective 

Gets    Satisfactory    Results    from    Its    Use    in 

Place     of     Retaining     Walls     at     Certain 

Locations  of  Chicago  Track  Elevation 

VARIOUS  elements  entering  into  the 
question  as  to  the  advisability  of  the 
use  of  concrete  cribbing  in  place  of  retain- 
ing walls  in  special  cases  have  been  under 
close  observation  by  the  Chicago,  Rock  Is- 
land &  Pacific  Railway  on  its  track  eleva- 
tion at  Chicago.  Thus  far  the  results  as  to 
cost,  efficiency  and  appearance  are  very  fa- 
vorable to  the  cribbing.  The  economy  in 
the  use  of  this  type  of  structure  is  brought 
out    most    prominently    on    two-level    fills 


MARKED   SAVING   IN   USE  OF  CONCRETE   CRIBBING 
ON    TWO-LEVEL   FILLS 

where  a  retaining  wall  between  tracks 
would  have  to  be  carried  down  through 
many  feet  of  fill  to  the  solid  foundation. 

Tests  as  to  the  settlement  and  movement 
of  the  cribbing  for  a  period  of  nine  con- 
secutive months  show  movements  which 
could  not  be  detected  with  the  eye  and  are 
practically  negligible.  The  photograph 
shows  one  of  three  types  now  under  test. 
The  cost  thus  far  has  been  about  20  per 
cent  of  a  retaining  wall  of  the  same  height. 

This  crib  wall  was  constructed  of  6-ft. 
headers,  8-ft.  stretchers  and  a  front  batter 
of  1:12,  and  has  formed  a  very  stable  and 
substantial-looking  wall. 

The  cribbing  was  placed  and  tests  of  it 
were  made  under  the  direction  of  R.  H. 
Ford,  engineer  of  track  elevation. 


More  Proof  of  Need  for 
Supervision  of  Dams 

California   Structure   That   Failed   Two   Years 

Ago   Violated   at   Least   Four   Established 

Principles   of   Dam   Design 

By   RALPH  BENNETT 
Engineer,  Los  Angeles 

SOME  two  and  a  half  years  ago  there  was 
in  Southern  California  a  dam  failure 
that,  though  fortunately  unattended  by  loss 
of  life,  illustrated  most  forcibly  the  need  of 
proper  supervision  over  this  class  of  struc- 
ture. The  dam  in  question  violated  at  least 
four  rules  of  dam  design,  in  spite  of  the  fact 
that  a  proper  structure  could  have  been  built 
for  less  money. 

At  about  6  o'clock  on  the  morning  of  Feb. 
21,  1914,  there  failed  in  Sepulveda  canyon, 
near  Sawtelle,  Los  Angeles  County,  Cal.,  a 
65-ft.  earth  dam  having  a  thin  concrete  core 
wall.  Considerable  property  was  damaged, 
but  no  lives  were  lost.  Portions  of  the  con- 
crete core  wall  were  swept  downstream  to 
distances  of  more  than  2200  ft.  There  were 
no  eyewitnesses  of  the  occurrence,  and  in 
order  clearly  to  connect  up  the  dam  failure 
with  the  damage  it  became  necessary  to  re- 
construct from  the  physical  evidence  the 
conditions  which  existed  during  the  catas- 
trophe. 

The  dam  had  originally  consisted  of  a 
concrete  wall,  without  useful  reinforcement, 
standing  60  ft.  above  a  rotten  bedrock  of 
soft  shale.  This  core  wall  was  2  ft.  thick 
at  the  top  and  not  more  than  SV2  ft.  at  any 
point.  It  had  a  horizontal  angle  of  20  deg. 
downstream  near  the  deepest  section.  Most 
of  the  earth  backfill  was  carried  to  within 
a  few  feet  of  the  top  of  the  wall,  but  at 
places  it  was  more  than  9  ft.  below.  It  con- 
sisted of  silt,  debris  and  earth,  and  was  but 
slightly  compacted.  The  slope  was  about 
1^/2:1  on  both  faces. 

A  small  spillway  was  provided,  but  the 
structure  when  filled  showed  signs  of  such 
serious  distress  that  it  was  drawTi  down  and 
a  notch  26  ft.  deep  and  12  ft.  wide  cut  in 
the  core  wall  near  the  center.  As  no  open- 
ing was  cut  lower  in  the  wall  and  the  16-in. 
drain  could  handle  not  more  than  26  sec.- 


APPEARANCE    Or 


€IIIUBING    AND    JUNCTION    WITH    BRIDGE    AT    EIGHTIETH  STREET 


ft.,  the  waters  of  any  considerable  storm, 
flowing  from  the  1688  acres  of  steep  hills 
above,  had  to  pass  over  the  lip  of  this  cut 
and  over  the  downstream  fill.  This  dis- 
charge occurred  during  one  or  two  small 
storms  without  washing  away  sufficient  of 
the  fill  to  release  the  core  wall,  but  the  very 
severe  and  continued  storm  of  Feb.  18  to 
21,  1914,  completed  the  work  and  the  dam 
failed. 

Probable  Runoff 

Using  the  rational  formula  for  runoff,  the 
maximum  discharge  from  runoff  across  the 
dam  site  would  not  have  exceeded  1700  sec.- 
ft.,  but  was  probably  not  more  than  700  sec.- 
ft.  judging  from  the  channel  evidence,  above 
the  reservoir.  In  this  locality  the  flat  bottom 
of  the  canyon  is  covered  with  brush  and 
grass,  through  which  there  is  a  small  weed- 
grown  channel  showing  no  evidence  of  heavy 
flows.  The  condition  starting  at  the  dam 
and  for  a  long  distance  downstream  was  en- 
tirely different.  Brush  and  small  vegetation 
had  been  entirely  swept  away,  while  trees 
and  shrubs  were  wrenched  and  damaged. 
The  channel  was  clean-swept  and  scoured. 
Brush  and  debris  were  lodged  in  the  trees 
and  on  rocks  at  a  very  considerable  eleva- 
tion above  that  of  any  ordinary  flood.  Most 
of  the  heavy  blocks  into  which  the  core  wall 
had  disintegrated  were  swept  downstream 
considerable  distances. 

The  canyon  for  some  thousands  of  feet 
below  the  dam  was  cross-sectioned  and  levels 
were  run.  Definite  high-water  indications 
were  noted  and  located  with  reference  to 
the  cross-sections.  From  these  data  and  a 
value  of  n  assumed  to  suit  the  channel  the 
maximum  flow  was  computed.  Except  for 
one  bend  of  nearly  180  deg.  close  to  the  dam 
the  channel  was  fairly  straight. 

After  careful  consideration  of  the  bottom 
and  side  conditions  and  the  corresponding 
features  of  known  channels,  a  coeflScient  of 
n  =  0.035  was  selected.  The  conditions 
were  rather  more  favorable,  but  the  chan- 
nel may  have  been  considerably  obstructed 
by  small  growth  at  the  time  of  the  passing 
of  the  crest,  due  to  the  sudden  failure  of 
the  core  wall. 

The  flood  arrived  at  at  the  different  points 
at  which  definite  flood  marks  were  found 
varied  from  8000  to  12,000  sec.-ft.  without 
reference  to  the  distance  from  the  dam.  Ap- 
parently the  minor  turns  in  the  channel  had 
a  considerable  effect.  As  only  well-defined 
brush  or  heavy  debris  marks  were  used, 
the  highest  mark  may  not  have  always  been 
taken. 

Parts  of  Core  Wall  Carried  Far 

The  flood  had  carried  certain  well-iden- 
tified masses  of  the  core-wall  concrete  long 
distances.  The  movement  of  stones,  etc.,  in 
a  stream  is  subject  to  approximate  calcula- 
tion. It  must  be  assumed  that  the  masses 
are  of  shapes  such  that  they  can  be  rolled 
along  the  stream  bed  and  that  they  are  sub- 
merged. Both  these  conditions  could  be 
satisfied  by  many  of  the  blocks. 

As  a  typical  case,  there  was  a  concrete 
mass  2x2x7  ft.  about  2258  ft.  below  the 
dam.  The  stream  velocity  required  would 
be  F  =  5.67  V^^  (Kent,  page  566),  where  a 
is  the  mean  diameter  and  g  the  specific 
gravity  of  the  mass.  Substituting  V  = 
5.67  V2.5  ><2rV  =  12.5  ft.  per  second. 

At  this  point  the  cross-section  of  the  flood 
channel  is  618  sq.  ft.,  so  that  the  flow  must 
have  been  7725  sec.-ft.  The  channel  calcu- 
lation for  the  same  point  gave  8000. 

The  core  wall  failed  in  a  roughly  trian- 
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this,  2,900,000  cu.  ft.  went  out  in  the  first 
6  minutes  and  lowered  the  level  10  ft.  Most 
of  the  remaining  storage  was  discharged  in 
the  next  33  minutes,  at  the  end  of  which 
time  the  discharge  had  fallen  to  480  sec. -ft., 
which  flow  may  have  continued  for  some 
hours,  but  slowly  decreasing. 

The  sharp  crest  of  this  wave  reached  a 
power  house  on  the  lower  stream  at  7  min- 
utes 8  seconds  after  6  a.m.  and  extinguished 
the  boiler-room  fires.  Within  half  an  hour 
the  water  had  mostly  disappeared  and  the 
plant  was  able  to  relight. 

Supervision  Needed 

There  can  scarcely  be  a  more  perfect 
proof  of  the  need  of  state  or  national  super- 
vision of  this  class  of  work  than  this  struc- 
ture. As  built  it  was  doomed  to  failure 
from  unstable  core  wall,  insufficient  fills,  im- 
proper fill  materials,  insufficient  spillway 
capacity,  inoperative  spillway  gates.  When 
these  conditions  caused  incipient  fail- 
ure the  only  time  the  basin  was  allowed 
to  fill,  the  cutting  of  an  overflow  notch  in 
the  core  wall  at  the  middle  of  the  work  de- 
stroyed any  slight  chance  of  survival  which 
had  existed. 

The  site  is  a  favorable  one,  and  a  single 
arch  containing  much  less  material  than  the 
useless  core  wall  of  this  structure  could 
have  been  put  up  for  a  much  less  sum. 


How  to  Build  Concrete 
Tennis  Courts 

Cement  Association  Offers  Suggestions — Courts 

at  Chicago  Club  Used  for  Tennis, 

Dancing  and  Skating 

CONCRETE  TENNIS  COURTS  now  un- 
der construction  in  Chicago,  Rockford, 
111.,  Minneapolis,  Pittsburgh  and  other 
places  give  evidence  that  a  new  field 
is  being  invaded  by  reinforced-concrete  ' 
construction.  The  accompanying  photo- 
graphs show  the  appearance  of  the 
courts  at  the  South  Shore  Country 
Club,    Chicago,    while    the    drawing    illus- 


BREAK  IN   CORE  WALL 

gular  shape.  It  had  been  trenched  into  the 
shale  of  the  site  about  5  ft.,  but  very  close 
to  the  edge  of  a  small  drop.  When  the  wall 
failed  the  lower  portion  sheared  this  thin 
shoulder  entirely  off.  One  of  the  blocks  of 
concrete,  3x11x33  ft.,  was  carried  directly 
out  from  the  break  160  ft.  and  lifted  above 
its  original  elevation.  These  and  other 
minor  considerations  make  it  evident  that 
the  core-wall  failure  must  have  been  instan- 
taneous. Under  this  assumption  a  triangu- 
lar weir  existed  until  the  basin  was  nearly 
empty. 

Water  must  have  been  pouring  over  the 
lip  of  the  cut  in  the  core  wall  to  a  depth  of 
several  feet,  but  it  is  sufficient  to  assume 
the  water  level  at  the  lip.  This  would  give 
an  initial  depth  of  30  ft.,  which  would  pro- 
duce a  flow  of  13,000  sec.-ft.  The  rate  of 
discharge  would  decrease  rapidly  as  the  res- 
ervoired  water  lowered. 

The  dimensions  of  the  basin  call  for  about 
5,568,000  cu.  ft.  of  water  at  this  height.  Of 


Question  of  Skilled  Help  a  Difficult  Prob- 
lem on  Pennsylvania  Highway  Work 

The  question  of  experienced  help,  includ- 
ing engineers,  superintendents,  foremen 
and  even  laborers,  is  a  difficult  problem 
with  the  Pennsylvania  State  Highway  De- 
partment, according  to  a  statement  made  by 
William  D.  Uhler,  chief  engineer,  in  a 
paper  presented  at  the  meeting  of  the  me- 
chanical and  engineering  section  of  Frank- 
lin Institute,  held  in  Philadelphia  recently. 
"Because  road  work  along  modern  lines  is 
in  its  infancy,"  he  explained,  "it  is  neces- 
sary to  educate  the  forces,  and  one  of  the 
chief  troubles  in  holding  together  the 
necessary  road  organization  is  that  it  is 
impossible — in  fact,  impracticable — to  pro- 
vide work  for  them  during  the  full  twelve 
months  of  the  year.  This  is  because  the 
character  of  the  work  will  not  permit  of 
continuous  employment,  and  it  becomes 
necessary,  usually,  to  lay  off  approximately 
75  per  cent  of  the  force  at  the  close  of  the 
working  season.  Consequently  the  skilled 
assistants  look  for  more  permanent  work." 
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DETAILS   OF   CONCRETE   TENNIS    COURT 

trates  typical  details  proposed  in  a  sug- 
gested design  by  the  Portland  Cement  As- 
sociation. The  finished  courts  shown  in  the 
illustration  have  been  surfaced  by  a  rotary 
surfacing  machine  for  the  purpose  of  giv- 
ing a  perfectly  smooth  finish  which  can,  it 
is  stated,  be  waxed  when  desired  and  used 
for  a  dancing  floor.  Other  concrete  courts 
for  the  Chicago  Tennis  Club  will  be  fin- 
ished with  curbs  high  enough  to  allow  flood- 
ing with  water  in  the  winter  season  for 
skating  purposes. 

Specifications  covering  the  preparation  of 
the  sub-base  and  the  laying,  finishing  and 
hardening  of  the  court  have  been  prepared 
bv  the  Portland   Cement   Association.     As 
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illustrated  by  the  drawing  herewith,  the 
concrete  base  is  a  1:21/2:4  mix,  wet  enough 
to  flush  readily  under  slight  tamping,  but 
which  can  be  handled  without  causing  a  sep- 
aration of  the  coarse  aggregate  from  the 
mortar. 

The  reinforcement  of  wire  mesh  or  wire 
fabric  is  placed  lengthwise  of  the  courts 
and  not  less  than  11/2  in.  from  the  finished 
surface.  A  wearing  course  of  1:2  mortar 
mixed  dry  is  placed  1^/2  in.  thick  on  top  of 
the  3-in.  concrete  base  before  the  latter  has 
hardened.  Construction  joints,  as  indicated 
on  the  plan,  should  coincide  with  the  court 
lines.  The  surface  is  worked  with  a  wood 
float  and  brought  to  a  smooth  plane  by  the 


use  of  a  steel  trowel.  A  grade  of  2  in. 
transversely  is  provided  for  drainage. 

Clay  subgrade  should  be  excavated  to  a 
depth  11  in.  below  the  finished  surface  of 
court,  while  a  sand  or  gravel  subgrade  will 
support  the  slabs  without  more  than  a  4Yz- 
in.  excavation.  Fill  should  be  of  cinders  or 
coarse  gravel.  The  subgrade  should  be  uni- 
formly compacted  before  a  fill  is  started  and 
the  fills  made  of  compacted  layers  not  over 
6  in.  thick. 

Finally,  the  usual  precautions  to  insure 
proper  curing  conditions  should  be  taken — 
the  surface  covered  with  at  least  1  in.  of 
wet  sand  or  2  in.  of  wet  sawdust,  and  kept 
wet  by  sprinkling  for  at  least  ten  days. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


The  Pioneer  in  Water- Right  Laws 

Sir:  From  time  to  time  my  attention 
has  been  called  to  articles  appearing  in 
the  technical  journals  relating  to  the  wa- 
ter-right laws  of  Western  states.  For 
some  reason  the  history  of  this  kind  of 
legislation  seems  to  be  ignored  and  promi- 
nence given  to  one  or  two  states  which 
have  more  recently  adopted  a  modern  ad- 
ministrative system,  following  the  exam- 
ple of  many  that  have  taken  this  important 
step  in  earlier  years. 

It  is  evidently  not  generally  known  that 
Wyoming,  first  by  constitutional  provision 
in  1890  and  then  by  legislation  in  1891, 
laid  the  foundation  for  a  technical  admin- 
istration of  water  resources.  Wyoming 
had  no  other  state  to  guide  her  when  this 
important  departure  was  determined  upon. 
She  was  fortunate  in  having  the  advice  of 
Elwood  Mead,  who  must  be  regarded  as 
the  great  leader  in  this  kind  of  work.  He 
outlined  the  constitutional  provisions  and 
framed  the  law  based  thereon.  He  admin- 
istered the  law  for  ten  years.  His  expe- 
rience can  never  be  paralleled.  To  select 
wise  principles  governing  the  administra- 
tion of  streams  after  the  courts  had  been 
in  full  possession  of  the  field  for  years  is 
a  task  that  demands  courage  and  ability. 

The  principles  embodied  in  the  water 
laws  of  Wyoming  have  not  been  improved 
upon  by  any  other  state.  No  other  state 
has  been  able  to  define  the  important  prin- 
ciples as  plainly  and  as  definitely.  Litiga- 
tion has  been  eliminated  in  Wyoming  in 
so  far  as  water-right  controversies  are  con- 
cerned. Water  rights  are  determined  by 
an  administrative  board  and  the  water  user 
is  protected  without  cost.  The  water  right 
belongs  to  the  use.  The  water  always  be- 
longs to  the  state.  Speculation  is  impos- 
sible after  the  right  accrues. 

Those  who  have  followed  the  early  his- 
tory of  water-right  legislation  are  pleased 
that  the  Wyoming  system  has  been  adopted 
in  so  many  states  and  that  it  has  brought 
peace,  justice  and  contentment  wherever  it 
has  been  introduced.'  As  a  matter  of  his- 
tory and  to  make  a  record  of  one  of  the 
greatest  of  engineering  achievements  in 
this  country,  it  should  be  remembered  that 
Elwood  Mead,  an  engineer,  discovered  the 
principles  which  underlie  this  kind  of  leg- 
islation. It  should  also  be  recorded  that 
the  engineer  has  been  responsible  for  the 
introduction  of  this  kind  of  legislation  in 


all  Western  states  and  the  laws  thus  pro- 
vided have  been  successful  because  they 
contain  wise  principles  and  because  they 
are  administered  by  technical  men  who 
fully  appreciate  the  problems  involved. 
Clarence  T.  Johnston. 
Ann  Arbor,  Mich. 


Blueprint  Paper,  Like  Hair,  Can 
Be  Rejuvenated  with  Peroxide 

Sir:  Engineers  and  draftsmen  in  the 
outlying  districts  depending  on  sun-print- 
ing outfits  for  blue-printing  are  often  an- 
noyed by  finding  their  supply  of  blueprint 
paper  "gone  bad"  when  most  needed.  I 
have  found  that  such  paper  may  be  used 
by  printing  and  washing  in  the  usual  man- 
ner and  then  applying  hydrogen  peroxide 
with  a  small  sponge.  This  will  bring  out 
the  print  in  detail. 

Peroxide  as  an  intensifier  has  the  advan- 
tage of  being  non-poisonous  and  may  be 
obtained  at  any  corner  drug  store. 

R.  L.  Longshore, 
Deputy  Surveyor,  Adams  County,  Indiana. 

Decatur. 

Sewage  Disinfection 

Sir:  An  editorial  entitled  "Sewage  Dis- 
infection" appears  on  page  278  of  the  En- 
gineering Record  for  Sept.  2.  This  edi- 
torial contains  the  following  noteworthy 
sentence:  "This  (chlorine  disinfection) 
method  of  destroying  bacteria,  while  often 
diflScult,  has  limitations  which  may  not  be 
safely  disregarded." 

My  experience  with  liquid  chlorine  has 
been  disappointing,  especially  in  cold  weath- 
er where  the  temperature  of  the  sewage 
(effluent  from  Imhoff  tank)  and  water  have 
dropped  below  55  deg.  Fahr.  At  such  low 
temperatures  the  bactericidal  action  or  effi- 
ciency of  the  liquid  chlorine  decreases  in  a 
marked  degree,  and  at  lower  temperatures 
the  chlorine  makes  a  taste  in  the  water  that 
is  quite  as  noticeable  as  the  tastes  which 
are  produced  by  bleach. 

In  view  of  this  situation  it  seems  to  me 
that  an  effort  should  be  made  to  find  some 
cat'',lytic  agent  which  can  be  applied  to  in- 
crease the  efficiency  of  the  chlorine  when 
the  conditions  are  adverse  to  its  germicidal 
action.  The  addition  of  lime  has  been  sug- 
gested and  tried  out  in  a  practical  way  by 
the  use  of  bleaching   powder,   but  always 


with  the  result  that  bad  tastes  develop  in 
cold  weather. 

A  far  more  serious  condition  goes  with 
this,  however,  because  the  good  results  ob- 
tained in  summertime  create  the  impression 
in  the  minds  of  the  average  person  that 
water  treated  with  bleach  or  liquid  chlorine 
is  safe  to  drink  at  all  times.  As  a  matter 
of  fact,  quite  the  contrary  may  be  the  real 
truth,  with  the  unfortunate  result  that  epi- 
demics of  dysentery  and  typhoid  fever 
sweep  through  communities  that  are  living 
under  a  false  sense  of  security. 

I  hope  that  you  will  take  advantage  of 
your  wide  connection  among  engineers  and 
sanitarians  to  urge  investigators  to  devise 
means  for  increasing  the  bactericidal  action 
of  liquid  chlorine  in  cold  weather  and  to 
caution  consumers  of  public  water  supplies 
that  the  simple  and  cheap  installations  re- 
quired for  bleach  or  chlorine  sterilizing  out- 
fits can  be  relied  upon  only  as  finishing 
processes,  following  efficient  devices  for 
water  or  sewage  clarification  or  filtration. 

William  R.  Copeland, 
Chemist  in  Charge,  Milwaukee  Sewage  Test- 
ing Station. 

Milwaukee. 


Justice  to  the  Contractor  and  the 
Engineer 

Sir:  The  opinions  voiced  by  H.  G.  Shir- 
ley in  his  letter  appearing  on  page  180  of 
your  Aug.  5  issue,  and  by  R.  M.  Stamper 
on  page  270  of  your  issue  of  Aug.  26,  on 
"Justice  to  the  Contractor,"  are  well  taken, 
but  recent  experiences  lead  the  writer  to 
believe  that  much  of  the  so-called  justice 
the  contractors  desire  is  in  reality  noth- 
ing more  than  a  "balm"  for  "injured  feel- 
ings" which  come  on  after  reading  the  spec- 
ifications on  being  awarded  the  contract. 

Now  it  is  not  the  writer's  intention  to 
say  that  all  contractors  do  not  read  the 
specifications  carefully  before  bidding,  but 
from  the  way  nine  out  of  ten  make  up  their 
proposals  (even  when  a  blank  proposal  form 
is  included  in  the  specifications)  it  would 
appear  that  they  care  little  as  to  what  the 
specifications  call  for.  If  the  specifications 
call  for  certain  things  which  are  a  little 
out  of  the  ordinary,  the  contractor  (not 
the  engineering  contractor,  who  does  things 
on  a  scientific  basis)  takes  the  notion  into 
his  head  that  possibly  the  engineer  doesn't 
know  what  he  wants  (and  at  that,  he  is 
sometimes  correct)  and  he  puts  in  his  bid 
based  on  the  usual  way  of  doing  things, 
but  saying  nothing  about  it.  If  the  job 
be  a  large  one,  the  contractor  who  care- 
fully estimated  it  is  out  of  the  running 
because  some  contractor,  whose  oflSce  is  un- 
der his  hat,  did  not  enter  his  bid  as  re- 
quested to.  The  contract  is  let  to  Mr.  Wise- 
one  and  he  starts  to  do  the  work  as  he  bid 
on  it.  Then  when  the  "horrid  boy  inspec- 
tor," or  even  a  superintendent  with  more 
experience  than  the  contractor,  calls  his  at- 
tention to  the  error  of  his  ways  as  indi- 
cated by  paragraph  so-and-so  of  the  speci- 
fications, he  raves  about  the  injustice  of 
making  him  do  things  according  to  speci- 
fications when  his  practice  for  years  had 
been  different,  whether  right  or  wrong. 

Yes,  this  is  an  injustice  to  the  contrac- 
tor, not  to  the  "wise  one,"  but  rather  to 
the  contractor  who  bid  as  the  specifications 
asked  him  to,  inflicted  by  one  of  his  con- 
temporaries. If  the  "successful"  bidder 
had  been  honest  with  himself  and  the  en- 
gineer, he  would  have  stated  in  his  pro- 
posal, or  before  signing  the  contract,  the 
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details  of  the  departure  he  wished  to  make 
from  the  specifications,  but  fear  of  losing 
the  job  prevents  this,  and  during  the  in- 
terval between  signing  the  contract  and 
starting  work  he  hopes  that  a  boy  inspec- 
tor will  be  placed  on  the  job  on  whom  he 
can  "slip  it  over"  or  whom  he  can  make  the 
"goat"  if  caught  up. 

This  little  illustration  may  seem  exag- 
gerated to  some,  but  I  am  confident  that 
engineers  in  general  will  bear  me  out  in 
this  contention.  The  point  I  wish  to  make 
is  that  the  time  to  kick  about  faulty  speci- 
fications is  before  signing  the  contract  of 
which  they  are  a  part,  and  not  afterward. 
If  contractors  would  refuse  to  enter  on 
work  having  loosely  drawn  or  deceptive 
specifications,  or  add  a  big  percentage  for 
contingencies,  the  author  of  them  would 
soon  see  the  light  and  play  fair  or  quit 
business. 

This  question  of  horse  sense  is  only  rela- 
ative  and  depends  entirely  upon  whether 
the  interpreter  is  a  thoroughbred  or  a  mule, 
figuratively  speaking.  To  the  unfair  bid- 
der horse  sense  means  the  allowance  by  the 
inspector  of  stretching  of  the  specifications 
until  they  crack,  to  let  him  do  the  work  as 
he  bid  on  it,  while  to  the  contractor  who 
gave  the  engineer  credit  for  knowing  what 
he  wanted,  it  means  something  entirely 
different. 

I  have  come  in  contact  with  young  col- 
lege-graduate inspectors  and  the  so-called 
"practical  old-timers,"  and  to  my  mind,  the 
technical  graduates  with  proper  instruc- 
tions from  their  superiors  are  on  the  aver- 
age as  far  ahead  of  the  others  in  horse 
sense  as  a  race  horse  would  be  in  a  race 
with  a  Percheron,  if  the  deciding  be  done 
by  competent  judges.  The  number  of  or- 
dinary contractors  who  can  intelligently 
read  and  interpret  specifications  is  indeed 
few  as  compared  with  the  number  of  col- 
lege-graduate inspectors  who  are  capable 
of  so  doing.  In  a  way  the  inspector  who. 
because  of  inexperience,  demands  that  the 
specifications  be  lived  up  to  is  a  blessing  to 
the  profession,  for  if  his  insistence  on  work 
being  done  as  specified  causes  trouble,  then 
reform  is  necessary  in  the  writing  of  specifi- 
cations or  in  the  manner  of  bidding,  and  not 
in  the  inspection.  My  experience  has  been 
that  generally  the  longer  a  man  is  engaged 
in  superintendence  and  inspection  the  more 
lax  he  becomes  in  his  enforcement  of  speci- 
fications, since  he  is  wont  to  make  too  great 
allowance  for  the  "common-sense"  interpre- 
tation thereof,  and  to  take  the  easier  way  of 
giving  in  to  the  contractor  who  is  on  the 
job  constantly  rather  than  uphold  the  en- 
gineer, who  may  visit  the  work  occasionally. 
After  a  contractor  deals  with  one  of  these 
fellows  who  make  inspecting  their  life  work 
(or  vocation),  the  way  of  the  young  grad- 
uate is  hard  indeed. 

The  writer's  intention  is  not  to  create 
the  impression  that  engineers  are  never  in 


error,  but  rather  to  present  a  phase  of  this 
much-talked-of  subject  which  is  seldom 
brought  out.  Then  also  let  me  make  clear 
that  by  ordinary  contractor  as  herein  used 
is  meant,  not  the  engineering  contractor 
who  carefully  analyzes  every  'bid,  but  the 
fellow  who  is  wont  to  take  chances  and 
lump  things  together  rather  than  consider 
every  item  entering  into  the  make-up  of  a 
structure  in  detail.  As  in  everything  else, 
there  are  two  sides  to  this  question  of  jus- 
tice, and  instead  of  talking  about  "justice 
to  the  contractor"  let  us  make  the  proposi- 
tion mutual  and  revise  the  slogan  to  read 
"justice  to  the  contractor  and  the  engi- 
neer," which  latter  implies  "owner"  also. 
No  real  progress  will  be  made  by  one  side 
heaping  the  onus  of  conditions  on  the  other, 
for  there  are  just  grievances  on  both  sides 
which  only  a  mutual  understanding  between 
the  great  body  of  engineers  and  that  of 
the  contractors  can  remedy. 

Chicago.  Albert  M.  Wolf. 


How  Wide  a  Canal  Can  Available 
Floating  Dredges  Dig? 

Sir:  The  writer  has  studied  with  much 
interest  the  article  in  the  Engineering 
Record  of  Aug.  5,  page  174,  on  the  Little 
River  Drainage  District  of  Missouri.  The 
surprising  statement  is  reiterated  that  a 
canal  with  "a  base  width  of  123  ft.  is  prac- 
tically the  limit  for  economic  construction 
with  floating-dredge  equipment  now  built." 

The  Knights  Landing  Cut  (see  the  En- 
gineering Record  of  March  15,  1913,  page 
298)  is  now  practically  complete.  It  has 
been  constructed  throughout  with  floating- 
dredge  equipment  with  a  bottom  width  of 
about  400  ft.  About  60,000  yd.  at  the  up- 
per end,  where  the  width  increases  to  600 


ft.,  was  rehandled.  On  the  remainder  of 
the  work  material  was  taken  direct  from 
the  excavation  and  placed  in  the  spoil  banks 
without  rehandling.  This  was  accomplished 
without  difficulty  even  where  the  depth  ex- 
ceeded 14  ft.  and  the  cross-sectional  area 
220  cu.  yd.  per  linear  foot.  The  bulk  of 
the  work  was  done  with  clamshell  dredges 
of  the  type  commonly .  used  in  California, 
with  buckets  of  from  4  to  5  cu.  yd.  capacity 
and  booms  170  to  190  ft.  in  length.  These 
machines  average  from  2500  to  3000  cu.  yd. 
per  day  of  22  hours.  The  largest  machines 
have  booms  240  ft.  in  length,  with  6-yd. 
buckets.  All  conceivable  classes  of  mate- 
rial are  handled  with  ease.  In  heavy  tim- 
ber it  is  cheaper  to  pull  out  the  large 
stumps.  With  the  larger  machines  material 
can  easily  be  placed  without  rehandling  300 
to  350  ft.  from  the  point  where  it  is  exca- 
vated. Unit  costs,  varying  with  the  class 
of  material,  will  average  from  5  to  10  cents 
per  cubic  yard. 

The  writer  has  studied  and  observed 
work  of  this  character  along  the  Missis- 
sippi River,  and  has  been  utterly  unable  to 
understand  why  heavier  equipment  with 
greater  capacity  and  longer  reach  is  not  in 
more  general  use  there  as  it  is  in  California 
on  similar  work. 

Fred  H.  Tibbetts, 
Haviland  &  Tibbetts,  Civil  Engineers. 
San  Francisco. 

[Mr.  Tibbetts'  inquiry  was  submitted  to 
William  A.  O'Brien,  chief  engineer  of  the 
Little  River  Drainage  District.  Mr. 
O'Brien  states  that  the  discussion  arises 
from  the  misunderstanding  over  the  type  of 
dredge.  What  is  referred  to  in  the  article, 
although  it  is  not  definitely  stated,  is  a  dip- 
per dredge.  With  the  machine  of  this  type, 
having  90-ft.  boom  and  4V2-yd.  bucket,  the 
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123-ft.  bottom  width  and  10  to  12-ft.  cut- 
tings- are  the  limit  for  economical  construc- 
tion. There  are  no  dredges  of  this  type  of 
larger  size,  and  for  a  wider  ditch,  material 
would  have  to  be  rehandled. 

Further  he  says:  "A  combination  plant 
'consisting  of  a  dipper  dredge  and  clam- 
shell could  be  used  on  prisms  of  greater 
width.  In  fact,  the  installation  of  such  a 
plant  is  contemplated  by  one  of  the  Little 
River  contractors.  If  Mr.  Tibbetts  could 
give  us  some  information  relating  to  the 
operation  of  clamshell  or  orange-peel 
dredges  when  working  in  heavy  timber,  it 
would  be  appreciated." 

The  query  was  put  to  Isham  Randolph  as 
to  why  these  large-size  machines  had  not 
been  used  in  the  Mississippi  Valley.  He 
replied  that  the  expense  of  the  machines 
had  seemed  too  great  to  the  contractors  for 
the  amount  of  work  they  could  expect  to  do 
with  them. — Editor.] 


Beware  of  a  Confidence  Man 

Sir:  There  is  a  man  traveling  around 
over  the  country  calling  on  engineers  and 
people  in  engineering  work  representing 
himself  as  not  having  had  employment  for 
the  last  few  months,  and  as  having  been 
laid  up  in  a  hospital  with  typhoid  fever  or 
some  other  ailment,  and  with  a  view  of 
getting  enough  money  to  tide  him  over 
until  he  hears  from  home  he  is  "making  a 
touch,"  or  trying  to  do  so,  on  representa- 
tives of  manufacturing  concerns,  engineer- 
ing organizations  and  the  like. 

The  writer  recently  had  an  interview 
with  him  under  the  name  of  E.  Byrne.  Mr. 
Byrne  (?)  stated  that  he  was  assistant  en- 
gineer of  inspection  on  concrete  work  at 
the  large  Keokuk  hydroelectric  plant.  He 
also  advised  that  he  was  a  classmate  of  one 
of  the  members  of  our  organization  located 
in  some  other  city.  He  reported  himself 
as  being  a  graduate  of  Lehigh  University. 

He  is  a  fluent  talker.  He  is  about  33  to 
35  years  of  age,  weighs  about  160  lb.,  is 
about  5  ft.  9  in.  tall,  dresses  well,  presents 
a  good  appearance  and  has  a  very  convinc- 
ing argument.  X.  Y.  Z. 


Strength  of  Clamped  Splices  in 
Reinforcement  Bars 

Sir  :  The  writer  believes  that  the  paper  by 
E.  L.  Lasier,  entitled  "The  Strength  of 
Clamped  Splices  in  Concrete  Reinforcement 
Bars,"  presented  at  the  recent  annual  meet- 
ing of  the  American  Society  for  Testing 
Materials,  has  not  been  properly  commented 
on  by  engineers.  He  has  been  strengthened 
in  this  belief  by  the  appearance  of  an  adver- 
tisement of  a  firm  which  manufactures  bar 
splices. 

The  author  of  the  paper  states  that 
"clamped  lap  splices  embedded  in  large 
masses  of  concrete  undoubtedly  can  safely 
withstand  a  unit  load  equal  to  the  unit 
stresses  in  steel  reinforcement."  The  man- 
ufacturers quote  the  foregoing  statement 
and  we  may  see  in  the  near  future  a  large 
number  of  contractors  and  engineers  using 
spliced  reinforcement.  For  large  bars  it 
has  been  stated  that  the  cost  of  the  splices 
and  labor  will  be  less  than  the  cost  of  the 
additional  length  of  bar  required  for  bond. 

The  author's  experiments  plainly  show 
that  the  ratios  of  load  at  first  slip  to  yield 
point  of  bar  for  clamp  splices  embedded  in 
concrete  varied  from  53  to  83  per  cent.  We 
know  from  experiments  that  by  using  em- 


bedments of  proper  length  for  bond  100  per 
cent  efliiciency  can  be  secured.  Assuming 
the  yield  point  of  the  steel  to  be  32,000 
lb.  per  square  inch,  and  a  fiber  stress  of 
16,000  lb.  per  square  inch  is  used  in  design- 
ing, the  steel  when  lapped  can  be  depended 
upon  to  hold  in  the  concrete  until  the  elastic 
limit  is  reached,  thus  giving  a  factor  of 
safety  of  two,  based  on  the  elastic  limit. 

It  is  poor  engineering  to  use  a  form  of 
splice  in  which  the  ratio  of  slip  to  the  elas- 
tic limit  varies  from  53  to  83  per  cent  when 
100  per  cent  can  be  obtained  by  methods 
universally  approved. 

We  are  to  assume  that  in  the  laboratory 
tests  the  greatest  care  was  used,  yet  splices 
cannot  be  depended  on  safely  to  withstand 
a  unit  load  greater  than  the  allowable  unit 
stress  in  the  steel  reinforcement  bars ;  con- 
sequently there  is  no  factor  of  safety.  It 
is  not  reasonable  to  assume  that  all  splices 
in  the  field  will  be  better  than  the  bar  splices 
made  in  the  laboratory,  and  a  warning 
should  be  issued  against  the  use  of  clamped 
splices  for  reinforcing  bars. 

The  writer  noticed  in  several  cases  that 
bars  were  spliced  by  welding.  In  concrete 
arch  bridges  where  the  unit  stress  in  the 
reinforcement  is  very  low  there  may  be  no 
danger  in  welding  the  main  reinforcing 
bars.  In  beams  and  girders  in  which  the 
steel  will  be  stressed  to  16,000  lb.  or 
more  per  square  inch,  the  splicing  of  bars 
by  welding  is  a  dangerous  practice. 

Ernest  McCullough, 
Consulting  Engineer. 

Chicago. 

[A  copy  of  the  foregoing  letter  was  sub- 
mitted to  Mr.  Lasier,  who  comments  on  it 
as  follows. — Editor.] 

Sir:  The  letter  from  Mr.  McCullough 
will,  of  course,  only  be  commented  upon 
from  the  standpoint  of  the  testing  engineer. 

The  undersigned  has  not  yet  had  the  op- 
portunity of  seeing  the  advertisement  re- 
ferred to.  It  must  be  remarked  that  the 
conclusions  drawn  in  the  paper  under  dis- 
cussion were  guardedly  and  advisedly 
worded  in  view  of  the  limitation  of  the 
tests;  no  generalizations  were  stated,  and 
the  conclusions  referred  only  to  splices  simi- 
lar in  nature  to  those  tested. 

No  tests  were  made  upon  splices  consist- 
ing of  welded  bars. 

The  clamped  splices  were  prepared,  as 
stated  in  detail  in  the  paper,  not  with  spe- 
cial laboratory  care,  but  using  the  same 
practice  which  could  and  should  be  dupli- 
cated on  the  actual  work. 

It  is  desired  to  call  attention  to  one  phase 
in  particular  of  the  above  letter.  Mr.  Mc- 
Cullough assumes  reinforcement  steel  of  a 
soft  structural  steel  grade,  having  a  yield 
point  of  32,000  lb.  per  square  inch.  No 
tests  were  made  on  splices  of  bars  of  that 
grade.  It  is  distinctly  stated  in  the  paper 
that  the  reinforcement  steel  in  all  cases 
consisted  of  1-in.  square  cold-twisted  bars, 
having  an  average  yield  point  of,  actually, 
60,360  lb.  per  sq.  in.  (specification,  55,000 
lb.  per  square  inch  minimum  yield  point.) 
It  is  not  fair,  therefore,  to  criticise  the  tests 
reported  upon,  assuming  steel  reinforcement 
of  a  grade  entirely  different  from  that  used. 

As  a  matter  of  fact,  the  average  value  of 
load  at  first  slip  obtained  for  the  splices 
tesied,  such  splices  being  embedded  in  a 
comparatively  small  mass  of  concrete,  was 
39,300  lb.,  with  a  minimum  value  obtained 
of  32,000  lb.  and  a  maximum  of  50,000  lb. 
That  is,  assuming  an  allowable  fiber  stress 
in  the  reinforcement  of  16,000  lb.  per  square 


inch,  the  factors  of  safety,  based  on  the 
values  of  load  at  first  slip  for  the  tests 
made  and  reported  upon  had  as  an  average 
2.5,  and  minimum  and  maximum  values  of 
2.0  and  3.1  respectively. 

For  a  more  complete  discussion  of  this 
subject,  those  interested  are  referred  to  the 
September  and  October,  1916,  issues  of 
Concrete. 

E.  L.  Lasier, 
U.  S.  Bureau  of  Standards. 

Washington. 


Worn  Macadam  Roads  Repaired 
by  Tar  Spraying 

Sir:  I  note  with  interest  the  remarks 
published  by  Professor  McNeilly  in  your 
issue  of  Sept.  2,  page  281,  regarding  the 
repair  of  macadam  roads  by  giving  them  a 
light  application  of  a  light  tar  oil,  and  from 
the  experience  that  has  been  gained  in  the 
highway  department  of  Wood  County,  Ohio, 
I  may  add  that  this  method  has  been  prac- 
tised for  some  years. 

From  the  illustrations  accompanying  the 
article  it  appears  that  the  binder  applied  by 
the  penetration  method  to  the  macadam  has 
fallen  short  of  its  purpose  through  faulty 
construction,  and  instead  of  making  a  true 
binder  has  only  formed  a  carpet  coat.  This 
may  be  true  of  either  tar  or  asphalt.  The 
fact  that  the  screenings  contained  a  large 
percentage  of  fine  dust  would  not  seem  det- 
rimental to  the  asphalt,  and  the  probabili- 
ties are  that  the  asphalt  was  "killed"  before 
being  applied  to  the  road,  through  over- 
heating or  in  any  other  of  the  many  ways 
that  a  road  binder  may  be  impaired. 

The  "picking  up"  referred  to  is  not  a 
fault  of  the  penetration  method  road  alone, 
for  it  occurs  wherever  the  surface  becomes 
broken  in  any  class  of  road. 

From  our  observations  it  would  appear 
that  where  a  type  of  pavement  is  to  be  se- 
lected some  of  the  peculiarities  of  the  ma- 
terials in  question  must  be  considered,  and 
not  a  random  selection  of  materials  made; 
and  it  is  highly  probable  that  by  using  a 
waterbound  roadway  of  the  grade  of  lime- 
stone reported,  as  good  results  could  have 
been  expected  as  with  the  use  of  the  as- 
phaltic  binder  on  a  roadwav  with  light  traf- 
fic. 

R.  M.  Strohl, 
Deputy  County  Engineer,  Wood  County. 

Bowling  Green,  Ohio. 


862  Workers  KUled  This  Year  in 
Pennsylvania 

Workmen's  compensation  to  be  paid  to 
dependents  of  290  workers  killed  in  indus- 
trial accidents  in  Pennsylvania  during  the 
first  five  months  of  1916  aggregate  $742,- 
962.75.  That  amount  is  for  fatal  cases  and 
does  not  include  cost  of  medical  attendance 
and  compensation.  During  the  first  five 
months  of  the  year  862  workers  were  killed, 
including  one  civil  engineer.  It  is  esti- 
mated that  when  all  the  compensation  agree- 
ments are  perfected  the  total  amount  of 
compensation  for  fatalities  will  approximate 
$1,500,000.  Up  to  June  1  of  this  year  the 
total  number  of  compensable  accidents  re- 
ported to  the  Workmen's  Compensation  Bu- 
reau at  Harrisburg,  Pa.,  numbered  26,531. 
Four  thousand  compensation  agreements 
have  been  paid  in  full  and  13,000  compen- 
sation agreements  have  been  approved. 
There  have  been  397  petitions  filed  by  in- 
jured employees  claiming  compensation. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  loill  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Two-Way  Motion  and  Revolving 
Hammer  Cage  on  Land  Drivers 

A  TYPE  of  land  driver  with  two-way 
motion  leads  lengthwise  of  the  under- 
irame  to  bring  the  hammer  parallel  to  the 
two  long  lines  of  sheeting  to  be  driven,  and 
carrying  the  hammer  in  a  revolving  cage 
in  front  of  the  leads  so  that  it  could  drive 
sheeting  on  an  arc,  proved  very  successful 
in  constructing  the  land  wall  of  the  coffer- 
dam for  lock  No.  2  on  the  Cape  Fear  River, 
described  on  page  325  of  last  week's  issue. 
The  lower  carriages  of  the  drivers  ran  on 
tracks  spanning  the  width  of  the  cofferdam 
cells.  A  third  track  back  of  the  rear  wall  of 
sheeting  carried  an  extension  of  the  under- 
frame  on  which  the  hoist  was  mounted. 
Steam  for  both  the  hammers  and  the  hoist- 
ing engines  was  provided  from  a  central 
boiler  plant.  Each  driver  was  equipped  with 
two  2-in.  jets.  The  pumps  which  supplied 
these  jets  were  mounted  on  barges  tied  up  at 
the  points  where  the  drivers  were  working. 

The  sides  of  the  sheet-pile  pockets  next 
the  river  were  curved,  and  on  one  of  the 
drivers  the  frame  in  which  the  hammer  was 
suspended  in  front  of  the  leads  was  con- 
structed so  that  the  hammer  could  be  turned 
at  any  angle  to  follow  the  curve  of  the 
sheeting.  The  cage  on  the  other  driver  did 
not  have  this  revolving  feature,  but  was 
useful  where  it  was  necessary  to  over-reach 
piling  partly  driven  in  making  the  closures 
of  the  pockets. 

The  work  was  done  with  government 
plant  and  forces  under  the  immediate  direc- 
tion of  Norman  M.  Chivers,  assistant  engi- 
neer, and  under  the  general  supervision  of 
Capt.  C.  S.  Ridley,  Corps  of  Engineers, 
U.  S.  Army. 


Bent  I-Beams  Hung  Over  Fire 
Straighten  of  Own  Weight 

A  LARGE  number  of  bent  15-in.  I-beams 
were  straightened  at  Harrisburg,  Pa., 
by  F.  P.  Kemon,  superintendent  for  the 
Robert  Grace  Contracting  Company,  en- 
gaged in  building  the  Cumberland  Valley 
Railroad  bridge  described  on  page  340  of 
this  issue,  by  hanging  them  one  at  a  time 


the  bend  resting  on  the  fire,  so  as  to 
straighten  of  their  own  weight  when 
heated.  It  was  necessary  to  guy  them  side- 
ways with  small  wire  lines  to  keep  the  web 
as  nearly  as  possible  in  a  horizontal  posi- 
tion. The  fires,  built  of  scrap  lumber  from 
the  job,  were  tended  by  an  experienced 
blacksmith,  who  took  great  care  to  avoid 
burning  any  part  of  the  beams. 

The    work    was    very    successful,    many 


I-BEAMS  WERE  STRAIGHTENED  SUFFICIENTLY  FOR  USE  IN  TRESTLE  BY  HANGING  OVER  FIRE 


between  two  ginpoles  over  carefully  built 
wood  fires.  Each  end  of  each  72-ft.  beam 
was  suspended  by  a  set  of  falls.  These  falls 
were  attached  to  the  tops  of  two  ginpoles 
leaning  toward  each  other  and  each  guyed 
with  three  lines.  In  this  way  there  were 
no  guys  directly  over  the  fire.  The  beams 
were  suspended  belly  up  in  the  case  of  light 
kinks,  and  belly  down  when  badly  bent,  with 


beams  as  badly  bent  as  some  of  those  in 
the  photograph  being  restored  to  prac- 
tically perfect  straightness.  A  number  of 
the  more  badly  bent  beams  could  not  be 
quite  straightened,  but  were  restored  near 
enough  to  their  original  condition  to  make 
it  safe  to  use  them  in  trestle  construction. 
The  trestle  in  which  the  beams  were  em- 
ployed was  about  1500  ft.  long  and  extended 
entirely  across  the  east  branch  of  the  Sus- 
quehanna River.  The  river  bed  is  scoured 
bare,  and  the  framed  trestle  bents  rested 
directly  on  the  rock.  The  entire  trestle, 
which  was  upstream  from  the  new  bridge, 
was  carried  out  by  a  severe  and  unexpected 
flood  on  June  18,  practically  all  of  the 
stringers  being  bent  around  the  upstream 
ends  of  the  piers.  As  soon  as  the  water 
went  down,  the  stringers  were  fished  out  by 
a  locomotive  crane  on  the  main-line  track. 
The  work  of  straightening  them  on  the 
island  proceeded  so  rapidly  that  it  was  pos- 
sible to  rebuild  the  entire  trestle  and  start 
concreting  at  its  far  end  in  less  than  six 
weeks  after  the  flood.  Aside  from  the 
present  high  price  of  steel,  it  is  doubtful 
if  a  sufficient  number  of  stringers  to  re- 
place the  bent  ones  could  have  been  deliv- 
ered to  the  job  within  this  time. 


DRIVING   PILES   TO    MORE   THAN    40   FEE!    PENElliAT  ioN ,   TliE.SE   RIGS   AVERAGED   16   A   SHIFT 


Railroad  Sold  to  Philippine  Government 

The  sale  of  the  Manila  Railroad  to  the 
Philippine  government  was  ratified  Sept.  8. 
The  price  was  $4,000,000.  The  road,  the 
only  one  on  the  island  of  Luzon,  has  350 
miles  of  track. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Suspended  Span  of  New  Quebec  Bridge  Falls  Into  River 
While  Being  Hoisted  Last  Monday  Morning 

Broken  Intermediate  Shoe  Casting  Suspected  as  Cause — Span,  Supported  on  Diagonally  Opposite 
Corners,  Crumples  and  Slides  Into  Stream — Operations  Until  That  Moment  Unusually  Successful 


The  suspended  span  of  the  new  Quebec  Bridge  while  being  hoisted  to  position  last 
Monday  morning  fell  from  its  hangers  and  now  lies  a  wreck  on  the  bed  of  the  St.  Law- 
rence. Until  the  instant  of  failure  the  remarkably  worked-out  program  was  successful 
in  every  particular.  The  floating  out  from  the  erection  site,  the  placement  ready  for 
hoisting,  the  connection  of  the  truss  to  its  lifting  mechanism,  the  releasing  from  the 
scows,  seven  or  eight  cycles  in  the  jacking  operations — all  had  been  performed  in  ac- 
cordance with  schedule.  Then  when  the  hosts  of  spectators  were  congratulating  the  en- 
gineers over  the  success  of  their  work,  when  most  of  the  responsible  men,  confident  of 
the  overcoming  of  all  difficulties,  were  relaxing  from  the  strain  which  so  serious  an  opera- 
tion imposed,  the  huge  structure,  without  warning,  slipped  from  its  supports  and  in  a  flash 
disappeared  in  the  river.  The  failure  occurred  at  10.50  a.  m.,  80  minutes  after  the  barges 
had  floated  free  and  lifting  had  begun. 


cessful  in  every  detail  up  to  the  moment  of 
the  collapse,  will  be  described  more  fully  in 
a  subsequent  issue  of  the  Engineering  Record. 
The  span  in  lifting  condition  was  completely 
erected  at  Sillery  Cove,  3  miles  below  the  site, 
except  the  floor  system,  of  which  only  the  floor- 
beams  and  such  of  the  center  and  end  panel 
stringers  as  were  needed  to  support  the  hoists 
and  platforms  required  during  erection  were 
in  place.  Beneath  each  end,  securely  fastened 
together,  was  placed  a  group  of  three  specially 
built  steel  frame  barges,  which  were  blocked 


The  sequence  of  failure  was  probably  as 
follows : 

The  southwest  corner  of  the  span  slipped 
out  of  its  supporting  stirrup,  throwing  the 
weight  of  the  structure  on  the  southeast  and 
northwest  corners.  The  lateral  system  and 
sway  bracing  developed  sufficient  resistance 
under  shear  to  crumple  the  west  truss  in  the 
center  of  its  north  half.  At  the  same  time,  or 
just  previous,  the  top  chord  of  the  south  half 
of  this  west  truss  pulled  apart  from  its  own 
weight.  Simultaneously,  probably,  the  unsup- 
ported north  half  of  the  east  truss  also  pulled 
apart,  or  began  to  do  so.  The  failure  of  the 
north  half  of  the  west  truss  robbed  the  mass 
of  its  diagonal  support  of  the  instant  pre- 
vious and  allowed  the  north  shoe  of  the  east 
truss  to  drop  back  with  considerable  impact 
upon  its  stirrup,  causing  the  north  half  of 
this  truss,  doubtless  already  weakened,  to 
crumple.  An  instant  later  the  southeast  lift- 
ing girder  tore  its  way  free  from  the  struc- 
ture, already  turning  upstream,  or  west,  and 
partly  in  the  water.  At  this  moment,  appar- 
ently, both  north  comers  still  rested  in  their 
stirrups.  Which  of  these  left  its  seat  first 
the  evidence  does  not  yet  clearly  indicate,  but 
whichever  did,  snapped  first  the  mooring  lines 
(none  of  which  had  been  cast  off),  exerting 
the  greatest  pull  on  the  east  comer  of  the 
mooring  truss,  breaking  in  the  instant  pre- 
vious the  east  set  of  heavy  falls  attached  to 
the  lower  comer  of  the  mooring  truss  and  to 
the  lower  chord  of  the  cantilever.  This  move- 
ment severely  stressed  this  truss,  warping  it 
permanently  while  it  was  still  held  by  the  west 
set  of  falls.  By  this  time  the  north  pair  of 
hangers  had  undoubtedly  been  kicked  far  back, 
so  that  when  the  last  corner  of  the  suspended 
span  let  go  it  was  under  or  even  north  of  the 
mooring  truss.  The  two  lines  from  this  cor- 
ner must  have  swung  the  mooring  truss  north, 
letting  it  go  as  they  snapped,  so  that  it  fell 
back  and  broke  its  west  set  of  falls  by  its  own 
weight.  Eleven  lives,  all  those  of  workmen, 
were  lost  in  the  failure. 

This  account  of  what  happened  on  the  fatal 
Monday  morning  at  Quebec,  after  everything 
in  the  unprecedented  operation  of  raising  this 
5100-ton  span  of  nickel  steel  had  gone  so 
smoothly  that  most  of  the  distinguished  engi- 
neers present  had  left  for  lunch,  is  based  on 
testimony  of  eyewitnesses,  photographs  and 
conditions  after  the  accident,  the  information 
having  been  gathered  by  two  representatives 
of  the  Engineering  Record,  who  were  at  the 
site.  This  evidence  will  be  presented  in  detail 
below,  but  for  its  understanding  a  brief  re- 
view of  the  method  employed  and  of  the  opera- 
tions under  way  at  the  time  is  necessary. 
This  method,  which  was  most  unusually  suc- 
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SUCCESSIVE  STEPS  IN  BREIAKING  UP  OF  SPAN  AFT«»  FAILURE  OF  SOUTHWEST  SUPPORT 

Ftg.  1 — Just  before  accident.     Fig.  2 — Southwest  support  gone.     Fig.  3 — Failure  of  east  truss. 

Fig.  4 — Final  plunge. 
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These  Photographs,  Taken  During,  Before  and  After  the  Fatal  Accident  to  the  Suspended 

Span  of  the  Quebec  Bridge,  Show  the  Lifting  Mechanism  and  the  Manner  in  Which 

One  Corner  Jumped  from  Its  Support,  Precipitating  the  Plunge 


Copyright^  1916,  by  International  Film  Service 
REMARKABLE    PHOTOGRAPH,    LOOKING    WEST,    SH0W3    SOUTHWEST    CORNER    UNDER    WATER    BEFORE    OTHER    THREE    HAD    LEFT    THEIR    STIRRUPS    AND 
CONFIRMS  THEORY  OF   MOMENTARY  DIAGONAL  SUPPORT  AND  CRUMBLING     OF  NORTH   HALF  OF  WEST,  OR  FAR  TRUSS 


THE  TWO  STIRRUPS  THOUGHT  TO  HAVE  CARRIEH)  DOUBLE  LOAD — LEFT   IS   AT   NORTHWEST   CORNER,   RIGHT  ONE   AT    SOUTHEAST,    SHOWN    VERTICAL    AT 
LEFT  OF   VIEW   ABOVE — PLATFORM    WRECKAGE   IS    FROM   SPAN — NOTE  BENT  LINK   OPPOSITE  IT 


LEFT,  SUSPENDER  LINKS  ATTACHED  TO  SPAN;  RIGHT,  SAME  PAIR  AFTER  ACCIDENT — FAR  HANGER  IN  BOTH  VIEWS  WAS  FIRST  TO  JUMP  OLT 


September  16,  1916 
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Photri  by  the  Standard,  Montreal 
THIS   PHOTOGRAPH,   SNAPPED  ALMOST   AT  THE    MOMENT   OF   COLLAPSE,    SHOWS    EXACT    CONDITIONS    IMMEDIATELY    BEFORE   THE   FAILURE 


A  PAIR  OF  JACKING  GIRDERS,  BEFORE  PLACING 

OF  SPAN— UPPER  ONE  IS  RAISED  AND 

LOWERED    BY   JACKS    SEATED   ON 

LOWER  ONE— NOTE  PIN  HOLES 


ABOVE,  INSIDE   AND  BELOW,  OUTSIDE  OF  STIRRUPS,  BEFORE  FLOATING  FROM  FALSEWORK 
Circles  show  suspected  cast  rocker  bearings :  arrows,   stub  suspender  links.     Note  that  left  link  comes 

up  through  box  girder  of  span 
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from  the  span  with  the  remaining  floor  steel. 
Valves  in  these  scows  were  closed  on  the 
rising  tide  at  midnight  between  Sept.  10  and 
11,  and  the  span  floated  at  3.53  a.  m.,  the  barges 
drawing  8  ft.  2  in.  of  water.  The  span  started 
to  swing  out  into  the  river  at  4.40  a.  m.,  and 
by  5.12  a.  m.,  when  the  last  line  to  shore  was 
cut,  was  in  complete  control  of  the  tugs.  It 
reached  the  bridge  site  at  6.55  a.  m.  and  was 
moored  in  position  with  remarkable  precision 
and  in  very  short  time.  The  hanging  links  of 
the  lifting  mechanism  had  been  completely  at- 
tached by  8.35,  and  in  about  40  minutes  jacking 
operations  were  started,  which  raised  the  span 
suflSciently  for  the  last  group  of  barges  to 
float  clear  by  9.30  a.  m.  At  this  point  break- 
fast was  served  to  the  men,  and  jacking  oper- 
ations were  not  resumed  until  a  few  minutes 
before  the  accident. 

Taking  one  corner  of  one  cantilever  arm  as 
a  unit,  the  lifting  mechanism  may  be  briefly 
described  as  follows: 

First,  on  blocking  on  the  outer  end  of  the 
top  chord  rested  a  universal  rocker  bearing 
composed  of  a  base  casting  bearing  a  pin  par- 
allel to  the  axis  of  the  bridge,  an  intermediate 
casting  resting  on  the  first  pin  and  bearing  a 
pin  at  right  angles  to  it,  and  a  top  casting 
resting  upon  the  second  pin  and  directly  sup- 
porting a  short,  heavy  box  g:irder.  From 
this  girder  on  each  side  of  the  chord  hung 
heavy  steel  plate  links  supporting  a  second 
girder  at  approximately  the  level  of  the  track. 
Both  of  these  girders  were  fixed  with  refer- 


DBTAIL  OF  SUSPECTED  STIRRUP 

ence  to  the  raising  of  the  span,  and  did  not 
change  relative  position  during  lifting  opera- 
tions. On  the  lower  girder  rested  a  pair  of 
hydraulic  jacks  tested  to  a  capacity  of  1250 
tons  apiece.  Upon  these  jacks  was  carried  a 
third  and  movable  box  girder  similar  to  the 
first  pair.  Passing  through  diaphragms  in 
the  movable  and  in  the  lower  fixed  girder  on 
each  side  of  the  truss  were  suspender  links  in 
30-ft.  lengths  having  pin  holes  on  6-ft.  centers 
and  extending  down  to  the  level  at  which  the 
center  span  was  floated  in.  After  this  span 
was  moored  in  place,  the  lower  ends  of  these 
suspender  chains  were  pinned  to  stub  links 
at  the  corners  of  the  suspended  span.  Each 
pair  of  these  stub  links  in  turn  supported  a 
fourth  box  girder  similar  to  the  other  three 
upon  which  rested  a  corner  of  the  span.  The 
support  at  this  point  was  identical  with  that 
above  the  top  chord  of  the  cantilever  arm, 
and  provided,  by  means  of  three  castings  and 
two  pins  at  right  angles  to  each  other,  for 
movement  of  the  suspended  span  in  any  direc- 
tion, due  to  wind  pressure,  without  putting 
any  bending  stresses  on  the  hangers  and  their 
connections. 

At  the  time  the  span  came  to  a  bearing  on 
these  hangers,  which  are  plainly  shown  in 
the  accompanying  photographs,  pins  were  in- 
serted through  the  diaphragm  holes  of  the 
movable  girders  resting  on  the  jacks  and 
through  holes  at  the  top  of  the  suspender 
links.  The  jacks  were  at  the  bottom  of  their 
stroke.  To  raise  the  span,  two  hydraulic 
pumps  on  each  cantilever  arm  were  started, 
supplying  pressure  at  4000  lb.  per  square  inch 
to  the  jacks  through  a  system  of  control  valves 
which  made  it  possible  to  regulate  the  rela- 
tive movement  of  the  comers  and  ends  of  the 
span  very  accurately.  When  the  jacks  had 
reached  the  top  of  their  2-ft.  stroke,  pins  were 


inserted  through  the  diaphragms  of  the  lower 
fixed  girders  and  through  a  lower  hole  in  the 
links,  thus  releasing  the  jacks,  permitting  the 
withdrawal  of  the  upper  pins  and  the  lower- 
ing of  the  movable  girder  for  the  next  stroke. 
During  the  upward  stroke,  the  movement 'of 
the  hydraulic  jacks  was  closely  followed  by 
two  counterweighted  screw  jacks  at  each  cor- 
ner, to  provide  against  dropping  the  load 
through  any  accident  to  the  hydraulic  piping. 
Three  complete  jacking  cycles,  the  first  re- 
quiring 15,  the  second  12  and  the  third  10 
minutes,  were  completed  to  release  the  scows 
before  work  was  stopped  for  breakfast.  After 
work  was  resumed,  three  or  four  more  cycles 
were  completed  and  the  span  was  held  by  pins 
in  the  fixed  lower  girders  while  the  jacks  and 
the  upper  movable  girders  were  being  low- 
ered for  the  next  stroke,  when,  without  warn- 
ing, the  span  slid  out  of  the  hangers  and 
plunged  into  the  river. 

Evidence  to  Support  Explanation  of  Failure 

That  the  southwest  corner  left  its  hanger 
first  is  indicated  by  the  testimony  of  eyewit- 
nesses, one  of  whom  went  down  with  the 
span,  several  of  whom  were  in  boats  in  the 
vicinity  and  looking  at  the  span  at  the  time 
and  several  of  whom  were  on  the  banks  of 
the  river  observing  the  span  through  field 
glasses.  This  testimony  is  confirmed  by  the 
fact  that  the  southwest  hanger  remained  com- 
paratively still,  while  the  other  three  hangers 
were  violently  agitated,  and  swung  back  and 
forth,  with  a  movement  having  components 
transverse  to  and  longitudinal  with  the  bridge, 
for  some  time.  This  would  indicate  that  the 
southwest  hanger  was  not  affected  by  the  sub- 
sequent movements  of  the  span  before  it 
plunged  into  the  river,  while  the  other  three 
were.  It  is  further  confirmed  by  the  positive 
evidence  from  the  very  remarkable  photograph 
which  shows  this  corner  beneath  the  water  at 
a  time  when  the  other  three  corners  were  still 
above  the  level  of  the  supports.  This  photo- 
graph also  confirms  the  testimony  of  eye- 
witnesses that  the  span  turned  over  toward 
the  west  in  disappearing. 

That  the  span  broke  up  in  the  manner  indi- 
cated by  reason  of  the  fact  that  it  was  sup- 
ported for  a  short  space  of  time  on  the  south- 
east and  the  northwest  corners  is  evidenced 
by  eyewitnesses  who  saw: 

1.  A  parting  of  the  top  chord  of  the 
west  truss  at  the  second  panel  point  from  the 
south  end. 

2.  A  crumpling  of  the  top  chord  of  the  west 
truss  at  the  north  end. 

3.  A  pulling  apart  of  the  eyebars  in  the 
bottom  chord  of  the  east  truss  at  the  north 
end. 

Photographs  Important  Evidence 

All  of  these  statements  are  confirmed  by 
the  photograph  of  the  plunging  span  published 
herewith.  They  are  further  confirmed  by  the 
fact  that  the  southeast  and  the  northwest 
hangers  sustained  more  damage  than  the  other 
two,  and  that  the  platforms  on  the  jacks  at 
the  top  of  these  hangers  were  more  completely 
broken  up  by  swinging  than  those  around  the 
other  two.  The  violence  with  which  the  south- 
east hanger  tore  loose  from  the  southeast  cor- 
ner of  the  truss  is  evidenced  by  the  fact  that 
its  westerly  suspender  bar  was  considerably 
stretched,  and  that  this  is  the  only  hanger 
in  which  the  g:irders  were  thrown  to  any  ex- 
tent out  of  level.  Also  the  lower  pin,  half  of 
which  remained  in  place  on  this  hanger,  was 
broken  in  two.  The  hang:er  diagonally  oppo- 
site also  showed  some  inclination,  though 
slight,  with  the  horizontal. 

The  remaining  deductions,  regarding  the 
manner  in  which  the  east  lower  corner  of 
the  north  mooring  truss  became  warped  and 
the  blocks  by  which  this  truss  was  pulled  out 
of  the  way  while  the  span  was  being  placed 
were  broken  loose,  are  borne  out  by  the  tes- 
timony of  eyewitnesses  to  the  fact  that  the 
truss  swung  violently  to  and  fro,  as  did  the 
hangers  on  this  arm,  and  by  the  warping  of 
the  truss  and  the  breaking  loose  of  the  falls. 

So  far  as  could  be  observed,  without  going 


minutely  over  the  main  trusses,  no  damage  of 
any  sort  was  sustained  by  them.  The  normal 
camber  of  the  cantilever  and  anchor  arms 
before  taking  the  weight  of  the  suspended 
span  was  visible  to  the  eye  at  certain  points 
on  the  structure  and  appeared  to  be  unchanged 
after  the  accident  from  the  condition  obtain- 
ing on  the.  Sunday  previous.  There  is  no 
testimony  of  any  pieces  of  steel  or  rivet  heads 
having  sheared  oflF  and  fallen.  Locomotive 
cranes  were  operated  on  the  structure  out  to 
the  ends  of  the  cantilever  arms  on  the  after- 
noon of  the  accident  without  producing  any 
motion  or  vibration  not  discernible  during  the 
preceding  week — all  this,  in  spite  of  the  fact 
that  for  a  short  time  during  the  collapse  of 
the  center  span  the  west  truss  of  the  north 
cantilever  and  the  east  truss  of  the  south 
cantilever  must  have  been  under  at  least  100 
per  cent  greater  load  from  this  span  than 
they  were  designed  to  carry.  The  strength  of 
the  hanger  mechanism  is  fully  attested  by  the 
fact  that  all  four  hangers  are  intact,  as  may 
be  seen  in  the  photographs.  The  fact  that 
the  inner  suspender  bars  of  each  hanger  are 
bent  near  the  bottom  is  accounted  for  by  the 
detail  of  the  lower  connection  shown  in  the 
photographs.  A  heavy  box  girder  connected 
the  lower  ends  of  the  inclined  posts  of  the 
trusses  of  the  suspended  span,  and  the  inner 
links  of  the  suspender  chains  came  up  through 
the  inside  of  this  girder.  It  was  necessary 
for  them  to  tear  it  apart  before  the  span  could 
break  free  from  the  hangers.  The  fact  that 
at  least  the  calculated  friction  was  developed 
by  the  longitudinal  pins  in  the  shoes  under  the 
corners  of  the  span  is  well  attested  by  the 
manner  in  which  the  last  three  corners  hung 
on  until  the  span  had  broken  apart. 

Other  Theories  Considered 

It  is  not  possible  to  suppose  that  the  south- 
west stirrup  could  have  been  pulled  out  from 
under  the  span  in  any  manner,  both  because 
of  the  fact  that  such  a  great  friction  was 
developed  on  the  other  pins,  because  a  close 
inspection  of  the  mooring  lines  had  been  made 
a  few  minutes  prior  to  the  accident  and  be- 
cause the  upward  motion  of  the  span  was  at 
the  time  loosening  instead  of  tightening  these 
lines.  The  photographs  also  prove  conclusively 
that  the  members  of  the  truss  itself  could  not 
have  failed  and  thus  caused  the  slipping  out 
of  this  shoe,  as  the  truss  continued  to  hang  on 
at  both  ends  after  its  members  had  actually 
come  apart. 

For  these  reasons,  as  well  as  for  those  dis- 
cussed editorially,  this  journal  is  led  to  sus- 
pect the  failure  of  the  intermediate  cast-steel 
supporting  shoe  as  the  primary  cause  of  the 
loss  of  the  span. 


Ohio  District  Court  Finds  Luten 
Patent  Invalid 

Judge  Sater,  of  the  U.  S.  District  Court  at 
Columbus,  Ohio,  handed  down  an  opinion  on 
Aug.  28  which  concurred  in  the  ruling  of  Judge 
Lewis  against  the  Luten  patent  for  arch  rein- 
forcement in  the  Colorado  case  of  Luten  vs. 
Washburn,  et  al.  This  later  suit,  in  which  the 
patent  is  declared  invalid,  had  been  brought 
by  Luten  against  ofiicials  of  Delaware  County, 
Ohio,  and  two  firms  of  contractors  who  con- 
structed two  highway  bridges  of  reinforced 
concrete,  employing  the  Kahn  system  of  rein- 
forcement. 

The  Court  accepted  the  explanation  by  Pro- 
fessor Turneaure  that  three  prior  patents,  one 
to  Hyatt,  U.  S.  patent  No.  206,112;  one  to 
Thatcher,  U.  S.  patent  No.  617,615,  and  a 
British  patent  to  Hyatt,  No.  289  of  1877, 
showed  exactly  what  Luten  claimed  to  have 
invented — that  is,  "a  reinforcing  bar  for  con- 
crete, provided  with  projections  of  such  height 
and  spacing  that  the  space  between  adjacent 
projections  is  more  than  ten  times  the  height 
of  the  projections." 

It  was  held  that  the  mere  fact  that  these 
former  patents  failed  to  point  out  this  rela- 
tionship did  not  permit  the  idea  to  be  monopo- 
lized by  anyone  who  might  point  it  out  later. 
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Quebec  Span  to  Be  Rebuilt 

IT  WILL  BE  a  source  of  great  satisfac- 
tion to  all  engineers  to  know  that  the  St. 
Lawrence  Bridge  Company,  contractor  for 
the  Quebec  Bridge,  has  already  taken  steps 
toward  the  rebuilding  of  the  suspended 
span,  and  to  learn  also  its  announced  in- 
tention of  hoisting  the  structure  to  place 
by  the  identical  methods  used  last  week. 
The  Engineering  Record  predicted  that 
such  would  be  the  case.  The  anchor  and 
cantilever  arms  have  been  tried  under  a 
most  severe  load  and  have  come  through 
unscathed.  The  hoisting  equipment  was 
satisfactory  in  every  respect.  A  single  de- 
tail failed,  and  a  repetition  of  that  failure 
can  be  easily  guarded  against  next  year. 
No  one  who  has  studied  the  details  of  the 
hoisting  plan,  and  has  learned  of  its  smooth 
operation  until  the  moment  of  failure,  will 
doubt  that  a  year  or  so  hence  the  suspended 
span  will  rise  smoothly  and  safely  and  close 
the  640-ft.  gap  between  the  ends  of  the 
cantilever  arms. 

The  Supermule 

PROGRESS  in  the  use  of  motor  trucks 
has  been  so  rapid  that  this  journal  has 
been  prepared  to  believe  almost  anything 
regarding  their  wonderful  powers.  Years 
ago,  when  the  use  of  motor  trucks  by  con- 
tractors was  in  its  infancy,  the  name  of 
"mechanical  mule"  was  borrowed  from  min- 
ing practice  and  applied  to  them.  The  term 
expressed  the  high  regard  in  which  the  old- 
time  contractor  held  the  abused,  but  invalu- 
able, four-footed  feature  of  his  "outfit." 
But  the  truck  has  proved  to  be  more  than 
a  mechanical  mule.  It  is  a  supermule.  It 
has  all  of  the  virtues  and  few  of  the  vices 
of  its  humble  predecessor,  and,  in  addition, 
qualities  that  are  entirely  different  in  na- 
ture and  degree.  Occasionally,  but  very 
seldom,  it  balks,  probably  to  remind  us  of 
its  predecessor  and  to  school  us  to  a  proper 
humility.  In  hauling  power  and  staying 
quality  it  leaves  its  erstwhile  rival  hope- 
lessly outdistanced.  With  these  thoughts  in 
mind  we  were  almost  ready  to  believe  this 
week's  dispatches  from  Flanders.  The 
cablegrams  said  that  armored  motor  mon- 
sters had  climbed  a  redoubt  and  killed  men 
in  it.  "They  cut  up  houses  and  put  the 
refuse  under  their  bellies  and  walk  right 
over  it.  They  knock  down  trees  like  match 
sticks.  They  go  clean  through  a  woods. 
They  leap  ditches  like  kangaroos.  They 
simply  love  shell  craters — laugh  at  them." 
With  all  our  faith,  we  could  not  help  but 
feel  .some  doubt  as  to  the  truth  of  the 
statement.  The  correspondent  had  prob- 
ably had  the  nightmare.  We  were  wor- 
ried, too,  by  having  fun  poked  at  the  trucks. 
A  day  later  the  mystery  was  cleared  up. 
It  appears  that  these  demons  are  none  other 


than  our  well-known  caterpillar  tractors 
(American  made),  wearing  steel  clothing 
appropriate  to  the  war  zone.  The  explana- 
tion is  satisfactory  and  has  restored  our 
poise.  Our  faith  is  even  more  firm  than 
before — for  is  not  the  caterpillar  tractor 
first  cousin  to  the  motor  truck?  And  we 
have  seen  the  caterpillar  brave  conditions 
that  would  appall  other  machines. 

Co-operating  with  the  Scientists 

THIS  WEEK  a  meeting  was  held  in  New 
York  which  may,  and  we  sincerely  trust 
will,  mark  an  important  step  in  the  broad- 
ening of  the  co-operative  activities  of  our 
national  engineering  societies.  The  meet- 
ing was  that  of  a  conference  committee 
representing,  on  the  one  hand,  the  National 
Academy  of  Sciences  and,  on  the  other,  the 
national  chemical,  civil  engineering,  me- 
chanical, electrical  and  mining  engineering 
bodies.  The  purpose  of  the  committee,  ap- 
pointed in  pursuance  of  a  resolution  of  a 
preliminary  meeting  held  last  May,  is  to 
work  out  some  plan  by  which  the  pure  and 
applied  sciences  of  this  country  can  work 
together  on  matters  of  common,  and  of 
public,  interest.  The  National  Academy 
of  Sciences  is  the  leading  body  represent- 
ing pure  science  in  this  country.  It  was 
chartered  by  Congress  during  the  Civil  War 
for  the  purpose  of  aligning  the  scientific 
skill  of  the  country  in  support  of  the  gov- 
ernment during  the  war  and  during  the 
peace  that  was  to  follow.  As  its  title, 
"Academy,"  indicates,  its  scope,  as  to  mem- 
bership, is  much  more  limited  than  that  of 
the  engineering  and  chemical  bodies  rep- 
resented at  the  conference.  The  problem, 
therefore,  apparently  is  not  one  merely  of 
securing  co-operation  between  the  academy 
and  the  engineering  societies,  but  rather 
of  mobilizing  pure  science  and  engineer- 
ing and  chemistry  for  the  public  good. 
The  Engineering  Record  trusts  that  the  de- 
liberations, under  way  at  this  writing,  will 
result  in  the  adoption  of  some  working 
agreement  by  which  these  great  forces 
can  be  brought  effectively  together. 

No  Water-Power  Legislation 

AGAIN  a  session  of  Congress  has  closed 
without  giving  to  the  industrial  inter- 
ests of  the  country  legislation  which  would 
encourage  them  to  develop  the  country's 
wasting  water  power.  Year  after  year  men 
who  have  understood  the  situation  thor- 
oughly have  given  generously  of  their  time 
to  advise  senators  and  members  of  the 
Hoase.  Many  who  appeared  at  the  hearings 
and  advised  with  the  committees,  it  is  true, 
had  an  "axe  to  grind."  They  were  pros- 
pective bidders  for  the  powers  that  would 
be  made  available.  Nevertheless,  the  money 
and  time  thev  have  lost  must  eventually  be 


charged  up  to  the  public,  as  is  every 
economic  waste.  At  the  last  session  pros- 
pects for  legislation  seemed  to  be  particu- 
larly favorable.  Having  inherited  certain 
measures  from  the  previous  Congress — 
measures  that  had  already  gone  through 
committee  and  been  whipped  into  good 
shape — the  session  had  an  excellent  start 
toward  the  enacting  of  eflFective  and  satis- 
factory laws.  Preparedness  and  appropria- 
tions, however,  had  the  right  of  way,  and 
tremendous  water  powers  must  still  con- 
tinue to  waste  for  lack  of  proper  statutorj' 
provision.  More  interest  was  displayed  in 
the  measures  recently,  however,  than  ever 
before,  justifying  the  hope  that  the  needed 
legislation  may  be  secured  soon. 

Standardized  Water  Meters  . 

WHAT  success  will  attend  the  plan  for 
standard  specifications  for  water  me- 
ters, proposed  at  the  convention  of  the  New 
England  Waterworks  Association  in  Port- 
land, Me.,  last  week  by  Robert  J.  Thomas, 
only  the  future  will  disclose.  If  a  superin- 
tendent of  a  municipal  waterworks  plant 
could  go  into  the  open  market  and  purchase 
the  meter  which  his  experience  indicates 
to  be  the  best,  the  need  for  a  .standardized 
specification  would  not  be  felt.  Under 
present  conditions,  however,  ordinances  in 
many  localities  require  the  award  of  a  con- 
tract to  the  lowest  responsible  bidder. 
Under  such  conditions  specifications  are 
necessary,  but  Mr.  Thomas  finds  that  those 
now  in  use  contain  merely  a  few  broad 
requirements  which  all  meters  can  fulfill. 
Specification  requirements  regarding  accu- 
racy or  sensitiveness,  test  pressure,  loss  of 
head,  testing  rates,  maintenance  of  accu- 
racy and  similar  important  matters  are 
conspicuous  by  their  absence.  From  his 
survey  of  the  field  Mr.  Thomas  is  led  to 
the  belief  that  the  New  England  Water- 
works Association  has  an  opportunity  for 
service  in  the  field  of  meter  specifications. 
Whether  manufacturers  of  water  meters 
will  concur  in  this  belief  is  open  to  grave 
doubt.  The  leading  firms  have  been  in  the 
business  many  years  and  have  developed 
designs  which  certainly  could  not  be 
changed  at  short  notice  without  a  substan- 
tial loss  in  profit.  The  commercial  side  of 
this  question  is  one  which  will  have  a  de- 
cided bearing  upon  the  ultimate  results. 
The  New  England  Waterworks  Association 
has  not  taken  any  definite  action  upon  Mr. 
Thomas'  suggestion.  It  has,  however,  been 
authorized  to  appoint  a  committee  to  re- 
port on  the  possibility  of  standardizing 
water-meter  specifications.  It  is  impossible, 
now.  to  say  just  how  far  this  standardiza- 
tion will  go.  The  first  step,  if  any  step 
is  taken,  will  probably  be  in  the  direction 
of  standard  re^quirements  for  accuracy  and 
for  methods  of  testing. 
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Limitations  of  Engineering  as  an 
Exact  Science 

IT  IS  NOT  EASY,  in  the  nature  of 
things,  for  a  layman,  however  intelli- 
gent, to  gain  a  measurably  correct  concep- 
tion of  the  difficulties  that  confront  the 
engineer  in  the  solution  of  his  manifold 
problems.  Engineering  activities  are  ap- 
parently conducted  with  such  unerring 
certainty,  in  the  eyes  of  the  casual  ob- 
ser\'er,  that  he  is  unconsciously  led  to  look 
upon  engineering  as  an  exact  science.  He 
utterly  fails  to  realize  that  operations 
which  seem  to  proceed  with  almost  auto- 
matic ease  and  smoothness  are  in  reality 
subject  to  innumerable  contingencies 
which,  if  not  adequately  gaged  in  advance, 
would  invite  partial  or  complete  failure. 

The  significance  of  full  success  under 
difficult  circumstances  for  which  there 
may  be  little  or  no  precedent,  and  in  which 
the  failure  of  any  one  of  numberless  details 
may  entail  disaster  to  the  whole,  can  be  a;p- 
preciated  only  by  the  trained  engineer.  He 
knows,  too,  how  hazardous  it  is  to  lean  too 
heavily  upon  theory  alone  in  dealing — as  he 
must  at  every  turn  —  with  the  uncertain 
forces  of  nature  and  materials,  concerning 
which  human  knowledge  can  be  approxi- 
mate at  best.  It  is  because  these  factors 
are  inseparable  from  engineering  enter- 
prises that  engineering — unlike  its  hand- 
maids, mathematics  and  mechanics  —  can 
never  become  an  exact  science.  That  fact, 
however,  serves  as  a  stimulus  rather  than 
a  drawback  to  engineering,  constituting  as 
it  does,  in  the  views  of  its  followers,  at 
once  the  hazard,  the  fascination  and  the 
glory  of  their  profession.  Engineers  can- 
not be  book-made.  The  highest  profes- 
sional achievements  in  engineering  must  be 
predicated  on  that  happy  blend  of  theory, 
practice  and  native  common  sense  known  as 
engineering  judgment.  That  quality  is,  in- 
deed, indispensable  in  the  solution  of  dif- 
ficult engineering  problems.  Such  problems 
require  the  judicious  integration  of  numer- 
ous factors  which,  though  rarely  susceptive 
of  exact  evaluation,  have  nevertheless  to 
be  recognized  and  given  due  weight  at  their 
approximately  true  values. 

Thanks  to  modem  engineering  skill  and 
foresight,  great  achievements  in  that  field 
have  become  seemingly  so  commonplace  and 
important  failures  relatively  so  rare,  that  in 
the  superficial  public  view  engineering  has 
quite  naturally  come  to  be  regarded  as 
something  at  least  closely  akin  to  an  exact 
science.  The  prevalence  of  that  fallacy  de- 
notes, in  its  underlying  basis,  a  high  trib- 
ute to  the  profession.  When  failure  does 
occur,  however,  as  occasionally  it  must,  that 
fallacy  serves  also  to  suggest  the  conclu- 
sion, in  lay  circles  and  in  the  public  press, 
that  it  must  have  been  due  to  incompetence, 
negligence,  or  professional  culpability  of 
some  sort.  It  is,  of  course,  not  to  be  de- 
nied that  in  some,  and  perhaps  mo.st,  in- 
stances such  inferences  are  well  founded. 
No  one  knows  better  than  engineers,  how- 
ever, that  in  certain  circumstances  failures 
may  occur  for  which  no  blame  whatever 
can  rightly  attach  to  the  engineers  in 
charge,.  Whether  the  recent  calamitous  fail- 
ure of  the  new  Quebec  Bridge  presents  such 


an  instance  can  be  established  only  by  rigid 
inquiry.  Pending  this  inquiry,  the  en- 
gineering profession  can  only  hope  that  the 
preliminary  evidence  which  points  so 
strongly  in  that  direction  will  be  abund- 
antly sustained.  The  previous  records  of 
the  engineers  concerned  and  their  perform- 
ances in  connection  with  the  design,  fab- 
rication and  erection  of  this  remarkable 
bridge  have  been  so  truly  notable  that  their 
complete  exoneration  from  any  suspicion  of 
professional  dereliction  would  be  hailed 
with  profound  satisfaction  by  their  profes- 
sional brethren. 


What  Caused  the  Initial  Failure 
at  Quebec? 

CIRCUMSTANTIAL  evidence  presented 
at  length  in  this  issue  seems  to  fasten 
responsibility  for  the  loss  of  the  suspended 
span  of  the  Quebec  Bridge  on  one  of  the 
castings  of  the  rocker-joint  bearing  of  the 
southwest  lifting  girder.  This  being  con- 
ceded, the  question  immediately  rises. 
What  caused  the  initial  failure?  The  de- 
tailed dimensions  of  the  castings  of  the 
rocker  joint  are  shown  on  page  370  of  this 
issue.  Data  are  not  at  hand  as  yet  as  to 
the  composition  of  the  metal;  the  results 
of  breaking  tests  of  bars  from  the  same 
heat  as  the  castings;  the  evidence  afforded 
by  microscopical  photographs,  if  any;  and 
the  heat  treatment  to  which  the  castings 
were  subjected — all  matters  that  will  throw 
light  upon  their  strength  and  reliability. 
A  defect  in  one  of  the  castings  is,  of 
course,  one  of  the  most  obvious  explana- 
tions. 

Of  the  thriee  castings,  the  two  upper  ones 
have  disappeared,  and  of  these  the  inter- 
mediate member,  rather  than  the  upper  one, 
is  open  to  suspicion.  An  examination  of  the 
design  suggests  at  once  the  possibility  of  a 
large  tensile  stress  due  to  bending  of  the 
projection.  The  wing  resting  upon  the 
longitudinal  pin,  parallel  to  the  main 
trusses,  would  be  subject  not  alone  to  bend- 
ing due  to  assumed  uniform  distribution  of 
loading  on  the  pin,  but  to  added  bending 
due  to  friction  on  the  transverse  pin,  which 
would  be  induced  by  the  deflection  of  the 
span  and  by  the  elevation  of  the  south  end 
2  ft.  higher  than  the  north,  which  occurred 
during  the  lifting  operation. 

Furthermore,  it  will  be  noted  that  the 
parallel  transverse  pins  through  the  dia- 
phragms in  the  supporting  girders  (see 
sketch  in  last  week's  issue,  page  366)  and 
the  transverse  pin  of  the  rocker-joint  bear- 
ing, supporting  the  trusses,  place  the  sup- 
port in  unstable  equilibrium,  except  for  the 
stiffness  of  the  bolted  connection  between 
the  stub  link  and  the  supporting  girder. 
This  connection  is  composed  of  a  plate  on 
each  side  of  the  stub  link  and  connecting 
angles.  While  they  appear  to  be  sufficient  to 
prevent  any  movement,  the  inquiry  natural- 
ly comes  as  to  the  reason  for  using  a  pin 
for  this  connection.  Any  displacement  of 
the  upper  pin  with  respect  to  the  lower,  re- 
sisted entirely  by  the  friction  on  the  pins 
and  the  connection  just  mentioned,  would 
at  once  induce  a  twisting  moment  and  a 
tipping  of  the  girder.  Had  such  movement 
occurred — and  the  photographs  of  the  gird- 


ers at  hand  do  not  show  any  distress  in  the 
connection  between  the  stub  link  and  the 
supporting  girders — the  casting  would  un- 
doubtedly have  failed  to  resist  such  over- 
loads. The  resulting  diagonal  motion  of  the 
supporting  stirrup  would  follow  very  prob- 
ably in  exactly  the  manner  indicated  by  the 
circumstantial   evidence  cited   elsewhere. 

As  was  said  in  this  journal  last  week, 
now  that  the  accident  has  occurred,  it  is 
easy  to  suggest  some  other  detail  for  this 
important  support.  While  the  stirrup  was 
for  temporary  use  only,  the  manner  in 
which  it  was  required  to  lift,  as  on  knife 
edges,  a  total  load  of  5100  tons  subject  to 
lateral  and  longitudinal  forces  surely  calls 
for  the  use  of  the  most  reliable  known  ma- 
terial, high  factors  of  safety  and  every  pre- 
caution to  insure  stable  equilibrium.  Cast 
steel,  while  reliable  in  compression,  is  un- 
reliable in  bending,  especially  for  such  thick 
castings  as  were  here  required,  for  which 
the  heat  treatment  is  such  a  vital  factor. 

Further  study  of  the  details  of  this  cast- 
ing— so  far  as  their  composition  and  manu- 
facture are  concerned — is  necessary  before 
the  engineering  public  will  be  fully  satis- 
fied that  it  has  learned  all  possible  lessons 
from  last  week's  disaster. 


Prosperity  Follows  Western 
Highway  Construction 

TOURIST  travel  in  the  Western  States 
by  automobile  has  reached  almost  un- 
believable proportions.  Even  in  such  out- 
of-the-way  sections  as  Western  Colorado 
the  hotels  are  crowded  to  overflowing  by 
the  motorists.  The  highway  officials  of 
Colorado  estimate  that  the  100,000  visitors 
this  year  left  $9,000,000  behind  them.  This 
is  based  on  an  expenditure  of  $3  per  day 
by  each  person  for  the  average  period  of 
thirty  days  during  which  each  of  the  25,- 
000  cars  was  in  the  State.  As  a  result  of 
the  traffic — and  the  gold  it  leaves  behind 
and  may  bring  in  future  seasons — all  the 
wayside  inns  and  the  abandoned  mining 
towns  of  former  boom  days  are  clamoring 
for  good  roads  into  their  sections.  It  is  in- 
deed a  diplomatic  engineer  who  can  keep 
harmonious  relations  among  all  the  advo- 
cates of  rival  roads  when  a  tempting  slice 
of  the  $9,000,000  State-aid  fund  is  in  sight. 
The  situation  occasionally  has  an  angle 
of  importance  to  railroads  little  appre- 
ciated. The  southwestern  section  of  Col- 
orado, with  its  historic  cliff  dwellings,  has 
recently  been  made  accessible,  at  a  com- 
paratively small  expenditure,  by  a  pass 
road  over  the  Continental  Divide,  as  de- 
scribed on  page  378.  The  section  is  rich, 
also,  in  minerals  and  lumber  and  has  a 
large  grazing  acreage.  To  get  to  it  by  rail 
from  Denver  or  Colorado  Sprjngs  formerly 
required  a  trip  into  New  Mexico  and  six 
hours  more  in  time  than  is  now  required 
by  automobile.  The  possibilities  are  in- 
viting for  the  establishment  of  an  auto 
stage.  Already  the  railroad  has  lost  as 
passengers  many  commercial  travelers; 
they  now  travel  in  motor  cars  and  carry 
their  stocks  and  samples  with  them.  Cat- 
tle and  sheep  can  easily  be  driven  to  a 
station  on  the  other  side  of  the  range,  sav- 
ing the  ranch  owner  $26  per  car  in  trans- 
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portation,  in  addition  to  giving  him  ac- 
cess to  government  range  for  fattening  his 
stoclc.  The  prospective  competition,  due  to 
the  expenditure  of  a  sum  which  will  hard- 
ly build  a  mile  of  heavy  railroad  construc- 
tion, is  sufficiently  strong  to  have  made  the 
railroad  survey  a  new  line  paralleling,  in 
part,  the  highway. 

Similar  topographic  conditions,  unfa- 
vorable to  railroads,  but  not  forbidding  to 
highways  on  which  motor  trucks  and  auto- 
mobiles can  operate  with  economy,  are  to 
be  found  in  many  sections  of  the  country. 


Lost— 20  Per  Cent  of  City  Water 
Supplies 

CAN  the  present  condition  of  pipe  lines, 
so  far  as  leakage  of  joints  is  concerned, 
be  considered  satisfactory  ?  This,  in  effect, 
is  the  question  raised  by  Frank  A.  Bar- 
bour, chairman  of  the  committee  on  pipe 
joint  leakage,  in  his  statement  (see  page 
385)  at  the  annual  convention  of  the  New 
England  Waterworks  Association  in  Port- 
land, Me.,  last  week.  The  apparent  apathy 
of  the  association's  membership,  which  was 
the  reward  of  his  effoi't  to  analyze  the 
problem  and  reach  conclusions  of  value — 
only  one  in  five  of  the  members  replying  to 
the  questionnaire  issued  by  the  committee 
— would  lead  to  the  inference  that  the  sub- 
ject was  not  considered  of  particular  im- 
portance. Yet  this  assumption  is  obviously 
wrong,  for  Mr.  Barbour's  figures  show  that 
even  under  the  best  possible  conditions — in 
fully  metered  cities — 20  per  cent  of  the 
total  water  supply  is,  as  a  rule,  unaccounted 
for. 

What  becomes  of  this  waste?  It  must  be 
charged  either  to  faulty  meter  registration 
or  to  leakage  from  pipe  joints  in  mains  or 
■  service  connections.  Reduced  to  a  basis  of 
dollars  and  cents  Mr.  Barbour's  findings 
demonstrate  that  a  town  of  only  10,000  peo- 
ple would  be  justified  in  spending  $20,000 
to  prevent  a  water  loss  of  only  14  gal.  per 
capita  per  day.  These  figures  present  the 
case  in  a  decidedly  interesting  light.  Yet, 
in  spite  of  them,  water  departments  appear 
to  be  entirely  in  the  dark  when  it  comes 
to  their  ability  to  make  even  an  approxi- 
mate estimate  of  losses  from  leakage. 
Ninety-nine  of  the  131  departments  send- 
ing in  replies  make  no  attempt  to  state  this 
loss  in  definite  terms.  Ostrich-like,  they 
bury  their  heads  in  the  sands  of  conjecture 
when  trouble  threatens.  Strategy  of  this 
sort  will  not  help  much  in  the  fight  to  re- 
duce water  leakage.  Before  conditions  can 
be  improved  complete  and  reliable  informa- 
tion regarding  present  practice  must  be 
presented.  Then  remedial  measures  may  be 
intelligently  planned. 

As  the  initial  step  in  the  work,  the  chair- 
man of  the  committee  on  pipe  joint  leakage 
sent  a  list  of  37  questions  to  430  members 
of  the  New  England  and  to  124  members 
of  the  American  Waterworks  Association. 
From  the  554  circulars  sent  out  131  replies 
were  received,  46  of  these  being  from 
American  and  only  85  from  New  England 
members.  This  discouraging  response  led 
Mr.  Barbour  to  remark:  "It  may  be  that 
leakage  from  pipe  joints  is  not  generally  an 
important  factor  and  that  the  present  type 


of  joint,  driven  and  tested,  or  not  tested,  as 
may  be  the  practice,  is  entirely  satisfac- 
tory." Possibly  the  subtle  sarcasm  of  this 
statement  did  not  exert  its  full  force  upon 
the  members  at  the  Portland  meeting.  Mr. 
Barbour  might  have  fared  better  if  he  had 
discarded  the  rapier  in  favor  of  the 
bludgeon — if  he  had  said,  for  instance,  that 
the  traditional  excellence  of  the  committee 
work  upon  which  the  New  England  Asso- 
ciation prides  itself  would  be  a  thing  of 
the  past  if  such  lack  of  co-operation  by  the 
members  in  the  work  of  one  of  its  own 
committees  were  permitted  to  become  gen- 
eral. 

A  task  such  as  the  one  devolving  upon 
the  chairman  of  the  committee  on  pipe  joint 
leakage  is  not  a  one-man  job.  The  success 
of  all  work  of  this  kind  depends  upon  the 
full  co-operation  of  the  association's  mem- 
bership in  supplying  the  information  need- 
ed by  the  committee.  The  members  must 
realize  that  the  chairman  of  such  an  inves- 
tigating body  is  called  upon  for  an  enor- 
mous volume  of  gratuitous  work.  In  fact, 
his  sacrifice  is  measured  not  merely  by  his 
own  time  but  often  by  a  very  substantial 
expense  account  paid  out  of  his  own  pocket. 
It  is  clearly  unjust  to  expect  a  man  to 
make  this  personal  sacrifice  without  afford- 
ing him,  at  the  same  time,  the  solid  backing 
of  the  association's  members  who  are  in  a 
position  to  supply  the  data  needed  in  the 
committee's  work. 

From  the  committee's  preliminary  report 
it  is  clear  that  the  evidence  already  collect- 
ed does  not  justify  a  conclusion  as  to 
whether  or  not  it  is  economically  possible 
to  reduce  pipe-joint  leakage  by  a  better 
type  of  joint,  better  workmanship,  or  test- 
ing at  pressures  above  normal.  To  these 
questions  definite  answers  should  be  made. 
The  information  most  needed  to  reach  a 
conclusion  is  that  giving  the  results  of  leak- 
age surveys,  of  actual  tests  made  after  the 
pipes  have  been  in  service  some  years,  of 
experimental  work  showing  the  relation 
between  pressure  on  the  joint  and  leakage 
and,  particularly,  data  from  those  depart- 
ments where  accurate  tests  have  shown 
leakage  in  mains  to  exist. 


The  Man  from  Home — Again 

IT  IS  NOT  UNCOMMON  to  hear  com- 
plaints when  engineers  are  called  in  from 
a  distance  to  study  local  problems.  Gen- 
erally the  dissatisfaction  exhausts  itself 
in  a  few  vocal  protests,  and  the  onlookers 
quote  the  adage,  "A  prophet  is  not  without 
honor,"  etc.,  or  attribute  the  complaints  to 
the  narrowness  of  the  protestors. 

Canadian  engineers  are  now  objecting  to 
the  employment  of  a  distinguished  Ameri- 
can to  take  charge  of  the  valuation  of  the 
railways  of  Canada.  "Canada  for  the  Cana- 
dians," is  their  principle,  especially,  they 
declare,  when  there  are  Canadians  capable 
of  supervising  the  work.  The  protest,  were 
it  individual,  might  be  overlooked.  It  is 
made  however,  by  the  council  of  the  Cana- 
dian Society  of  Civil  Engineers.  Whether 
the  circular  sent  out  by  the  council,  and 
reprinted  on  page  380  of  this  issue,  repre- 
sents the  views  of  the  majority  of  the  so- 
ciety's members  this  journal  does  not  know. 


It  would  be  interesting,  indeed,  to  find  out. 

It  cannot  be  denied  that  the  protest  is 
natural.  National  pride  is  a  sufficient  ex- 
planation—  particularly  ,  at  this  juncture 
when  all  elements  in  Canada  are  pulling  to- 
gether as  never  before  to  do  their  "bit"  to 
support  the  empire  in  its  great  conflict. 

Moreover,  "people  who  live  in  glass 
houses"  should  be  careful  of  their  criti- 
cisms. In  most  of  our  states  the  civil  ser- 
vice laws  bar  residents  of  other  common- 
wealths from  examinations.  Even  cities 
have  a  residence  requirement  which  disbars 
the  non-resident  from  competing.  True,  in 
most  cases  the  residence  rule  is  waived  in 
examinations  for  technical  positions.  Even 
the  United  States  government  takes  a  nar- 
row view  of  the  matter  of  employment; 
save  for  technical  positions,  appointments 
are  made  on  the  basis  of  apportionment  to 
the  various  states.  Only  recently  (in  the 
issue  of  Aug.  19,  1916,  page  218)  the 
Engineering  Record  in  an  editorial  en- 
titled "The  Man  From  Home"  had  to  dis- 
agree with  one  of  its  correspondents  who 
objected  to  the  employment  of  non-resident 
consulting  engineers. 

That  we,  too,  as  a  people,  consider  em- 
ployment as  a  local  matter  does  not,  of 
course,  justify  either  our  position  or  that 
of  the  Canadian  society.  We  can  under- 
stand the  reason  for  the  latter  body's  posi- 
tion. But  as  we  wish  that  our  own  people 
may  take  a  broader  point  of  view,  so  do  we 
hope  that  our  Canadian  brethren  will 
change  their  attitude.  We  can  readily  con- 
ceive that  there  might  be  justification  for 
protest  in  individual  cases,  but  to  erect  sec- 
tional or  international  lines  and  charac- 
terize their  maintenance  as  a  principle  is, 
in  the  judgment  of  this  journal,  an  indica- 
tion of  a  narrowness  that  is  not  in  keeping 
with  the  dignity  of  a  professional  body. 

Even  though  there  may  be  sympathy  on 
this  side  of  the  border  with  the  Canadian 
body's  position  in  general,  in  the  particular 
case  in  cpiestion  the  society  finds  itself  in 
a  most  unenviable  position.  The  American 
engineer  whose  appointment  has  brought 
about  the  present  protest  happens  to  be  a 
member  of  the  Canadian  society.  He  has 
been  welcomed  into  the  fraternity  of  Cana- 
dian engineers,  though  that  fraternity 
wishes  now  to  deny  him  the  right  to  prac- 
tise in  Canada,  at  least  when  government 
service  is  in  question. 

What,  then,  does  society  membership 
mean?  Is  it  an  empty  thing  to  be  appraised 
by  the  way  the  wind  may  be  blowing  at 
the  time?  Is  an  engineer  to  be  welcomed 
at  the  front  door  and  have  hands  raised 
against  him  after  he  is  in? 

The  Canadian  society  will  have  little 
trouble — on  the  broad  ground  of  keeping 
its  engineering  appointments  at  home — in 
justifying  its  position  to  many  American 
engineers.  Even  among  those  who  deplore 
the  protest  and  the  stand  taken  there  will 
be  a  sympathetic  understanding  of  the  rea- 
son for  the  action.  There  will  be  few, 
though,  who  will  believe  that  the  society  can 
square  its  admission  of  an  alien  engineer 
to  membership  with  its  effort  to  prevent 
him  from  practising  his  profession,  even 
if  the  limitation  is  to  apply  only  to  Cana- 
dian government  work. 
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Breakage  of  Casting  of  Rocker-Joint  Bearing 
Responsible  for  Quebec  Bridge  Disaster 

Evidence   of  Damage   on  Lifting  Girders  Points  in  That  Direction — Span  Did  Not 
Slip  from  Hanger — Condition  of  Girder  at  Southwest  Corner  Tells  Graphic  Story 


THE  EXPLANATION  offered  in  the 
Engineering  Record  last  week  as  to 
which  detail  failed  at  the  Quebec  Bridge 
and  precipitated  the  suspended  span  into 
the  river  on  Sept.  11  has  been  corroborated 
by  the  evidence  afforded  by  a  further  in- 
spection of  the  lifting  girders.  In  fact, 
it  is  reasonable  to  say  that  all  theory  must 
now  be  dismissed.  The  circumstantial  evi- 
dence is  conclusive. 

To  understand  fully  what  occurred  the 
reader  needs  to  comprehend  clearly  the  de- 
tail of  the  rocker-joint  bearing  between 
the  lifting  girder  and  the  suspended  span. 
Reference  is  made  to  the  accompanying 
drawings.  Figs.  1  and  2,  and  to  the  photo- 
graph, Fig.  3.  The  main  features  of  the 
bearings  are  three  steel  ca.stings  and  two 
forged  pins.  The  latter  are  at  right  an- 
gles to  each  other  and,  with  the  castings, 
form  a  universal  joint.  It  should  be  un- 
derstood that  the  bearing  as  shown  in  the 
photograph.  Fig.  3,  does  not  represent  the 
detail  as  it  was  when  the  span  was  being 
hoisted.  Previous  to  floating  and  after 
this  photograph  was  taken,  two  hitch  con- 
nections, indicated  in  Fig.  1,  were  added. 
These  hitch  connections  carried  the  lift- 
ing girder  when  the  .span  was  being  floated 
up  the  river.  Then  when  the  span  was  on 
the  barges,  centering  plates,  .shown  in  the 
lower  right-hand  sketch  of  Fig.  2,  were 
added.  These  plates  insured  the  absolute 
centering  of  the  lifting  girder  on  the  bear- 
ing when  the  load  of  the  span  was  trans- 
ferred to  the  hoisting  chains.  These 
plates  were  shop-fitted  and  bore  against 
a  chipped  surface  on  the  arm  C  of  the  in- 
termediate casting  (Fig.  3).  A  black 
streak  at  D  shows  plainly  where  the  chip- 
ping was  done  in  one  of  the  angles  of  the 
casting.  The  plates  and  castings  were 
match-marked.  It  was  therefore  impossi- 
ble to  put  them  in  place  until  the  girders 
were  accurately  centered  on  the  interme- 
diate casting.  Once  in  place  they  pre- 
vented movement  in  a  direction  parallel 
with  the  length  of  the  span.  Their  use 
permits  one  to  dismiss  immediately  any 
theory  that  the  load  was  placed  eccentric- 
ally on  the  girder  and  caused   it  to  cant. 

What  the  Lifting  Girders  Show 

As  recited  in  this  journal  last  week,  and 
as  shown  by  the  photograph  of  the  falling 
span  there  published,  the  southwest  corner 
was  the  point  of  initial  failure.  The 
hanger  at  this  point  will  therefore  be  first 
studied.  The  condition  after  the  span  had 
fallen  is  shown  in  Fig.  4.  The  picture  was 
taken  looking  in  a  southwesterly  direction. 
In  other  word.s,  the  face  of  the  girder 
shown  is  toward  the  channel,  while  the 
hanger  is  the  westerly,  or  upstream,  one 
of  the  pair.  It  will  be  noted  that  the  cen- 
tering plate  that  had  been  bolted  on  at 
M  has  been  sheared  off.  The  plate  at- 
tached at  N  is  ripped  loose  and  lies  twisted 
in  front  of  its  former  position.  The  plate 
that  was  at  ()  has  disappeared,  while  the 
remaining  plate  P  lies  crushed  against  the 
pin,  with  the  hitch  connection  of  that  side 
lying  over  it.  The  pin  is  scored  in  a  diag- 
onal    direction,     and     has     been     rotated 


through  a  circumferential  distance  of  1V-; 
in.  toward  the  reader. 

It  is  certain  from  this  photograph  that 
the  span  did  not  "slip"  off  the  pin.  If  it 
had,  the  plate  P  would  have  disappeared, 
the  scoring  of  the  pin  would  not  have  been 
diagonal,  the  pin  would  not  have  been  ro- 
tated, and  the  damage  to  the  angles  at  Q 
would  not  have  occurred.  In  no  way,  ex- 
cept by  the  falling  of  the  span  through  the 
breakage  of  one  of  the  castings  or  of  a  pin 
above,  could  the  damage  shown  have  been 
wrought.  The  failure  of  a  pin  is  unlikely. 
Something  broke  and  precipitated  the  span 
outward  toward  the  river  and  toward  the 
longitudinal  axis  of  the  structure.  The 
angle  of  movement  was  about  30  deg.  with 


the  bridge  axis,  as  is  indicated  by  the 
break  at  Q,  the  scoring  of  the  pins  and  the 
position  of  the  hitch  connection  resting  on 
the  plate  P. 

The  conditions  at  this  corner,  therefore, 
corroborate  the  explanation  offered  by  this 
journal  last  week,  save  that  an  erroneous 
impression  may  have  been  conveyed  by  the 
use  of  the  word  "slip."  The  span  moved 
not  longitudinally  over  the  long  pin  but  in 
a  diagonal  direction.  This  could  only  have 
occurred  if  something  above  broke.  The 
breaking  of  a  main  truss  member— which 
has  been  dismissed  by  every  engineer  for 
obvious  reasons,  as  well  as  on  the  basis  of 
the  evidence  afforded  by  the  photograph 
and  by  those  who  saw  the  span  fall — would 
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Fig.  6  is  a  view  looking  downward  upon 
the  lifting  girder  at  the  southeast  corner — 
the  one  shown  in  the  larger  photograph. 
Fig.  5.  This  view  is  reproduced  in  order 
to  show  the  kink  in  the  stub  end  connecting 
the  lifting  girder  with  the  hoisting  chain. 
This  hanger  had  to  tear  through  a  strut  at 
the  end  of  the  span. 

It  should  be  noted  here  that  this  same 
kinking  is  found  at  the  bottom  of  the  in- 
side hanger  on  each  lifting  girder.  In 
every  case  the  inside  chain  had  to  tear 
through  the  strut  referred  to.  The  distor- 
tion is  greatest,  however,  in  the  case  of 
the  southeast  girder,  pictured  here. 

Fig.  7  shows  the  girder  at  the  northwest 
corner,  and  Fig.  8  the  girder  at  the  north- 
east corner.  Both  views  are  taken  from 
the  channel  side.  It  is  apparent  from  an 
examination  of  them  that  the  span  pulled 
off  in  a  direction  parallel  with  the  longitu- 
dinal axis  of  the  span.  The  rear  center- 
ing plates  in  each  case  stand  untouched. 
The  forward  ones  have  been  ripped  from 
place.  In  Fig.  7  the  forward  one  on  the 
far  side  appears  still  to  be  standing  and 
merely  to  be  flared  backward.  As  a  mat- 
ter of  fact,  it  was  torn  loose  and  lying 
down,  but  wa-s  blocked  up  (as  shown)  after 
the  accident  and  before  this  photograph 
was  taken. 

Further  examination  of  the  structure 
and  of  every  feature  of  the  hoisting  equip- 
ment carries  out  the  remaining  statements 
made  in  this  journal  last  week. 


The  number  of  lifts  taken  with  the  jacks 
was  erroneously  reported  in  this  journal 
last  week.  Five  lifts  were  taken  at  the 
north  end  and  six  at  the  south  end. 

(Figs,  o  to  S  appear  on  page  372  > 

FIG.     4.     BELOW — INITIAL     BREAK     OCCURRED     IN 
CASTING    AT    S.    W.    CORNER    HERE    SHOWN 


FIG. 


3.    ABOVE — ROCKER-JOINT    BEARING    CARRIED 
SPAN    LOAD    TO    LIFTING    GIRDER 


have  probably  carried  the  end  off  in  a  direc- 
tion parallel  with  the  pin.  A  study  of  the 
other  three  lifting  girders  also  tends  to 
corroborate  the  conclusion  drawn  from  thf 
southwest  girder. 

The  southeast  lifting  girder  is  shown  in 
Fig.  5.  The  view  is  taken  from  the  chan- 
nel side  looking  eastward,  or  downstream. 
It  will  be  noted  that  the  centering  plates- 
are,  all  four,  still  bolted  to  the  lower  cast- 
ings. All  of  them  are  flared  outward,  while 
the  one  nearest  the  reader  in  the  view  has 
been  battered  down  in  the  crash.  The  pin 
shown  is  not,  as  was  reported  in  this  jour- 
nal last  week,  the  broken  half  of  the  longi- 
tudinal pin  of  this  bearing  but  the  shorter 
transverse  pin  which  carried  the  load  from 
the  upper  to  the  intermediate  casting. 

It  is  apparent  from  this  view  that  the 
falling  of  the  southwest  corner  twisted  the 
southeast  corner  of  the  span  in  a  counter- 
clockwise direction  (looking  at  it  in  plan) 
and  at  the  same  time  carried  it  in  a  clock- 
wise direction,  considered  in  a  vertical 
plane  parallel  with  the  lifting  girder.  The 
counter-clockwise  movement  accounts  for 
the  flaring  of  the  plates.  This  movement 
al.so  explains  how  the  transverse  pin  came 
to  fall  into  the  longitudinal  bearing,  after 
the   longer   pin   had   disappeared. 

The  crushing  of  the  angles  on  the  side 
toward  the  inside  of  the  span  indicates  that 
this  corner,  too,  went  off  in  a  diagonal 
direction— toward  the  center  and  the  inside 
of  the  span. 
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Revolutionary  Methods  Used  to  Float  and  Hoist 
Center  Span  of  Quebec  Bridge 

Six  Barges  Carry  Span  from  Erection  Site  to  Bridge,  Where  Suspender 
Links  at  Each  Corner  and  Heavy  Jacking  Equipment  Raise  It  Clear 


ORIGINAL  and,  but  for  a  sheer  accident, 
entirely  successful  was  the  method  de- 
vised for  completing,  by  hoisting  its  central 
span  145  ft.  from  six  barges  on  the  river, 
the  record  cantilever  bridge  across  the  St. 
Lawrence  at  Quebec.  The  smoothness  and 
precision  with  which  the  operations  moved 
according  to  program  up  to  the  moment  of 
the  fatal  accident  excited  the  admiration  of 
the  foremost  erection  engineers  of  this  con- 
tinent, most  of  whom  were  present  to  wit- 
ness the  work. 

Rapid  Erection  of  Suspended  Span 

During  the  season  of  1915  the  north  can- 
tilever and  the  south  anchor  arms  of  the 
bridge  had  been  erected,  and  the  north  trav- 
eler, its  work  at  the  site  finished,  had  been 
taken  down  to  be  sent  to  Sillery  Cove,  3y2 
miles  below  the  bridge,  for  erecting  the  sus- 
pended span.    This  work  was  finished  dur- 


ing the  past  summer  while  the  south  can- 
tilever arm  was  being  completed. 

At  Sillery,  on  a  nearly  level  rock  ledge 
bare  at  low  tide  and  covered  to  a  depth  of 
13  ft.  at  high  tide,  foundations  for  erec- 
tion falsework  for  the  suspended  span  had 
been  prepared  during  1915.  The  first  work 
of  the  present  season  at  this  site,  the  build- 
ing of  a  deck-girder  trestle  some  400  ft.  long 
from  the  railroad  tracks  connecting  with  the 
bridge  site  to  the  point  at  the  west  end  of 
the  span  where  the  traveler  was  erected,  was 
begun  with  a  locomotive  crane  on  April  16. 
Before  Aug.  1,  not  three  and  a  half  months 
later,  the  5100-ton  span  of  nickel  steel  stood 
ready  for  the  removal  of  the  falsework.  The 
traveler  as  used  here  was  put  up  minus  one 
of  the  panels  below  the  level  of  the  boom 
seats  and  without  the  top  panel  and  gan- 
tries, the  four  booms  handling  the  entire 
work.      Falsework,    floorbeams    and    main 


posts  were  erected  from  west  to  east,  using 
for  the  third  time  the  interior  falsework 
which  had  supported  each  anchor  arm  in 
turn.  This  falsework,  planned  for  the  pur- 
pose, also  supplied  girders  for  the  traveler 
tracks,  bearing  on  the  floorbeams  of  the 
span.  These  girders,  after  serving  three, 
and  in  some  cases  four,  times,  are  still  in 
perfect  condition  for  use  as  standard  bridge 
girders,  for  which  they  were  designed. 

Returning  from  east  to  west  the  traveler 
completed  the  center  span,  the  inclined  top- 
cord  members  in  the  next  to  the  west  panel 
being  the  last  erected.  Except  for  the  cen- 
ter panels,  where  they  supported  the  "quar- 
ter deck"  from  which  the  handling  and  plac- 
ing of  the  span  were  directed,  and  the  end 
panels,  where  they  carried  two  hoists,  the 
permanent  track  girders  were  left  out  till 
after  the  span  was  in  place.  Steel  was  de- 
livered by  rail  during  this  operation.  When 
it  was  complete  the  falsework  beneath  the 
span  was  released  by  sand  jacks  under  the 
panel  points,  and  most  of  it  removed  by  the 
locomotive  crane.  This  left  the  640-ft.  span 
resting  on  the  lifting  girders  and  rocker 
bearings  at  each  corner,  which  in  turn  bore 
on  four  heavy  falsework  bents. 

Meanwhile  there  had  been  built  near  Mon- 


Stirrups  at  Corners  of  Suspended  Span  After  Failure — Photographs  Illtistrate  the  Preceding  Article 


FIG.   O — FLARED   PLATES,   S.   E.   CORNER,   SHOW  INTERMEDIATE  CASTING  ROTATED   IN   GOING   OFF 


FIG.  6 — BENT  INSIDE  LINK,  S.  E.  STIKRUP 


FIGS.  7  AND  8 — PINS  AND  REAR  CENTERING  PLATES  IN   PLACE  ON    NORTH    STIRRUP   GIRDERS — LEFT,   N.   W.  GIRDER;    RIGHT,    N.    E.    GIRDER 
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treal  six  steel-frame  barges,  32  x  165  ft.  and 
11  ft.  6  in.  deep,  able  to  float  the  span  on  a 
draft  of  8  ft.  2  in.  Each  barge  had  three 
longitudinal  steel  trusses  to  distribute  the 
load  from  the  span,  in  addition  to  trans- 
verse steel  bulkheads.  Each  was  built  with 
a  width  equal  to  one  panel  length  of  the 
span. 

Three  of  the  barges,  tight  together  and 
fastened  at  each  end  by  two  falsework  posts 
laid  flat  and  pinned  down  to  angle  uprights 
riveted  to  the  barge  trusses,  were  floated 
under  each  end  of  the  span  and  brought  to 
rest  at  low  tide  on  concrete  and  timber  seats. 
Over  the  center  of  each  barge  was  a  panel 
point  under  which  an  I-beam  grillage  paral- 
lel to  the  span  rested  on  permanent  floor 
girders  of  the  span,  arranged  as  shown  in 
the  drawings.  These  girders  distributed 
the  load  to  the  trusses  of  the  scows.  The 
.scows  were  wedged  down  underneath  the 
span  and  left  in  place  while  final  arrange- 
ments were  made  for  floating.  Each  of 
them  had  six  12-in.  valves  in  its  bottom,  con- 
trolled from  the  deck.  These  were  left  open 
and  permitted  the  water  to  rise  and  fall  in- 
side the  barges  with  the  tide.  The  scows 
were  tested  out,  however,  one  at  a  time,  to 
1  ft.  more  than  their  required  draft  by  clos- 
ing the  valves  and  allowing  them  to  bear 
against  the  span. 

To  moor  and  align  the  floating  span  two 
comparatively  light  trusses,  130  ft.  long, 
were  suspended  vertically,  one  from  the  end 
of  each  cantilever  arm.  That  on  the  south 
arm  was  erected  before  the  traveler  was 
down,  and  each  of  its  trusses  was  assembled 
on  the  bridge  deck  and  lowered  as  a  unit, 
suspended  from  what  would  be,  in  a  bridge 


BLOCKING    FROM    BARGE    TO    PANEL    POINT 

truss,  the  intersection  of  the  inclined  post 
and  the  top  chord.  This  caused  each  truss 
to  hang  with  its  face,  corresponding  to  the 
bottom  chord,  at  an  angle  and  made  it  easy 
to  swing  it  into  place  for  entering  the 
hanger  pins. 

The  erection  of  the  north  truss  was  not  so 
easy,  as  it  had  to  be  handled  in  sections  with 
locomotive  cranes.  One  crane  lowered  each 
face  member  inside  the  floorbeam  till  a  line 
outside  the  floorbeam  from  the  other  crane 
could  be  attached.  With  the  two  lines  the 
member  could  be  hung  vertically  and  raised 
up  to  position  for  connecting  with  the  last 
piece  erected.  Both  trusses  will  have  to  be 
dismantled  in  the  same  way,  but  in  inverse 
order.  From  the  two  lower  corners  of  each 
were  rove  12-part  Vs-in.  wire  rope  falls  lead- 
ing to  one  of  the  big  electric  traveler  hoists 
mounted  for  the  purpose  between  the  bridge 
tracks.  In  this  way  the  trusses  were  swung 
out  far  enough  to  give  wide  clearance  when 
the  span  was  floated  in. 

As  these  trusses  were  erected,  four  gird- 


ers were  set  across  the  top-chord  members 
of  the  cantilever  arms,  from  each  of  which 
another  girder  was  hung  by  heavy  rods  at 
the  level  of  the  tracks.  Resting  on  each  of 
these  girders  were  two  1000-ton  hydraulic 
jacks  bearing  a  third  and  movable  girder, 
between  diaphragms  in  each  end  of  which 
passed  long  suspender  link.s.  These  links, 
each  30  ft.  long,  had  12-in.  elongated  holes 
on  6-ft.  centers,  and  in  the  bottom  of  the  last 
one  was  a  12-in.  by  5-ft.  slot  for  slipping 
over  pins  in  stub  links  at  the  comers  of  the 
center  span.  The  diaphragms  in  the  mov- 
able girders  and  similar  ones  in  the  lower 
set  of  girders  were  provided  with  three  pin- 
holes on  2-ft.  centers,  so  that  at  any  stage  of 
the  raising  the  end  of  a  jacking  stroke  would 
l)ring  a  hole  in  the  links  opposite  one  of  the 
holes  in  the  diaphragms.  The  pins  thrust  in 
these  holes  were  mounted  on  long  3-in.  rods 
weighted  on  the  end  opposite  the  pin  and 
counterweighted  at  the  iDalance  point  by  a 
weight  attached  to  a  wire  rope  led  through 
a  block  above.  There  were  16  of  these  pins, 
one  for  each  end  of  both  upper  and  lower 
jacking  girders  at  each  corner  of  the  span. 
To  prevent  any  sudden  drop  or  shifting,  two 
heavy  screw  jacks,  shown  in  the  illustra- 
tions, were  provided  to  follow  up  the  main 
jacks.  The  heavy  screws  of  these  jacks  were 
so  carefully  counterweighted  that  they  could 
be  rapidly  turned  by  one  man. 

On  the  outer  end  of  each  cantilever  arm 
between  the  tracks  were  set  two  18  x  2  x  16- 
in.  single-cylinder  plunger  pumps  supplied 
through  independent  lines  with  air  at  100 
lb.  pressure.  These  pumps  drew  water  from 
a  .60-cu.  ft.  box  into  which  the  jacks  dis- 
charged.   Each  pump  at  each  end  was  able 
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DIAGRAM    OF    HYDRAULIC    EQUIPMENT 

to  run  all  four  jacks  in  case  of  necessity, 
and  the  piping  arrangements  shown  in  the 
accompanying  sketch  made  it  possible  not 
only  to  cut  out  either  pump  but  to  operate 
one  pair  of  jacks  at  a  different  pressure 
from  that  supplied  the  other  pair  by  the 
opposite  pump.  This  arrangement  was  for 
use  in  case  wind  pressure  put  an  unbal- 
anced load  on  the  upstream  or  downstream 
side  by  shifting  the  hanging  span.  The 
control  valves  at  the  center  in  front  of  the 
pumps  regulated  the  quantity  of  water  sent 
to  each  pair  of  jacks,  thus  governing  the 
speed  of  raising  the  corners  of  the  span. 
Similar  control  valves  at  each  pair  of  jacks 
were  used  to  regulate  the  amouot  of  water 
sent  to  each  jack,  and  thus  keep  the  movable 
jacking  girder  at  each  comer  level.  All 
pressure  control,  however,  was  secured  by 
regulating  the  throttle  valves  of  the  pumps 
themselves.  The  entire  equipment,  fur- 
nished by  the  Watson-Stillman  Company, 
was  tested  out,  a  pair  of  jacks  at  a  time,  to 
5000  lb.  per  square  inch,  25  per  cent  over- 
load, by  inserting  both  pairs  of  pins  in  the 
links  so  as  to  clamp  the  lower  and  upper 
jacking  girders  together,  and  putting  a 
load  of  1000  tons  on  each  jack.  In  addition, 
each  jack  had  been  tested  at  the  shops  to 
1250  tons. 

In  front  of  the  operator  at  each  corner 
was  a  vertical  telltale,  with  a  pointer  for 
each  jack,  rigged  to  double  the  rising  and 
falling  motions  of  the  upper  girder.  Thus 
it  was  possible  to  keep  the  ends  of  the  girder 
exactly  even.  In  front  of  the  central  con- 
trol valves  on  each  cantilever  arm  was  a 
similar  telltale  showing  in  the  same  way 
the  relative  position  of  the  adjacent  corners 
of  the  span.  Two  pump  runners  and  three 
control-valve  operators  on  each  cantilever 
arm  were  required  in  raising  the  span, 
although  extension-valve  wheels  had  been 
provided  to  enable  the  operator  of  the  cen- 
tral control  valves  to  regulate  the  pump 
throttles,  and  thus  the  pressure  supplied 
each  pair  of  jacks,  in  place  of  regulating  the 
quantity  of  water,  if  this  should  seem  de- 
sirable. 

In  addition  to  the  electric  hoist  used  to 


pull  back  the  mooring  truss  on  each  side, 
and  to  the  hydraulic  equipment,  two  other 
hoists  were  set  outside  the  tracks  on  each 
cantilever  arm  to  handle  two  sets  each  of 
the  four  vertical  falls  at  the  corners  of 
each  mooring  truss,  attached  to  the  heavy 
mooring  lines. 

Rigging  Carefully  Planned 

For  starting  out  the  suspended  span  from 
its  moorings  at  Sillery  a  set  of  falls  was 
run  from  the  west  inshore  corner  of  the  west 
barge  group  the  length  of  the  end  barge  to 
the  west  outshore  falsework  tower.  To  the 
east  inshore  corner  of  the  span  was  at- 
tached a  1000-ft.  wire  cable  anchored  to  a 
crib  downstream  from  the  site.  This  cable 
was  kept  taut  and  given  a  square  pull  on  the 
span  by  a  set  of  falls  run  from  a  point  150 
ft.  from  the  corner  of  the  barge  to  the  cen- 
ter of  the  east  end  of  the  span.  These  falls 
and  the  light  mooring  lines  described  below 
were  handled  by  two  steam  hoists,  the  only 
steam  equipment  besides  the  locomotive 
cranes  used  on  the  work.  One  of  them  was 
mounted  at  each  end  of  the  span  on  its  cen- 
ter line. 

As  the  span  was  swung  out,  snubbing 
falls  on  the  inshore  side  were  used  to  control 
it  till  clear  of  the  erection  site,  when  they 
and  the  pulling  falls  mentioned  were  cut 
away  with  axes.  Swinging  about  the  down- 
stream anchorage  of  the  long  cable  then  con- 
tinued until  the  span  reached  midstream  in 
a  position  at  right  angles  to  the  current,  by 
which  time  a  large  tug  had  been  attached 
to  the  downstream  towing  shackle,  lashed  to 
the  center  post  of  the  span  on  that  side,  two 
smaller  tugs  at  each  corner  had  taken  up 
lines  attached  to  the  downstream  towing 
bitts  at  each  end,  and  one  small  tug  at  each 
corner  had  taken  up  a  line  attached  to  the 
upstream  towing  bitts  at  each  end.  On  the 
trip  up  the  river  the  downstream  tugs 
backed  water  most  of  the  time,  the  two 
small  tugs  on  the  upstream  side  guiding  the 
span  in  the  center  of  the  channel  and  keep- 
ing it  square  with  the  current.  As  the  span 
reached  the  site,  its  center  was  lined  up 


approximately  with  balloons  hung  on  the 
upstream  and  downstream  sides  of  the 
bridge  midway  between  the  ends  of  the  can- 
tilevers. The  five  downstream  tugs  at  this 
point  went  ahead  on  their  lines,  checking 
the  span  in  the  desired  position  with  ease 
and  precision,  and  without  the  necessity  for 
any  pulling  back  and  forth. 

Mooring  Lines  Painted  to  Avoid 
Confusion 

The  span  reached  the  site  at  slack  water 
on  the  high  tide,  which  la.sts  under  condi- 
tions existing  at  the  time  about  an  hour. 
As  it  was  about  400  ft.  from  position  and 
drifting  slowly  upstream  a  i^-in.  line  from 
each  end  was  pulled  out  ahead  and  thrown 
over  a  pin  on  the  upstream  side  of  each 
mooring  truss.  As  the  span,  guided  by 
these  lines  and  the  tugs,  neared  the  gap,  a 
second  light  line  from  the  hoist  on  each  end 
was  thrown  over  a  pin  on  the  downstream 
side  of  each  truss.  These  lines  led  through 
single  blocks  located  near  the  center  line  of 
the  span.  As  the  second  lines  began  to  lose 
their  slack  the  l^i-in.  white  main  mooring 
line  on  each  end,  leading  from  one  of  the 
vertical  sets  of  wire  rope  falls  on  the  down- 
stream side  of  each  truss,  was  pulled  aboard 
and  thrown  over  the  white  mooring  bitt  on 
the  upstream  side  at  each  end  of  the  span. 
Next  the  red  mooring  lines  from  the  up- 
stream side  of  the  mooring  trusses  to  the 
red  bitts  on  the  downstream  corners  of  the 
span  were  placed.  These  heavy  lines  were 
crossed  beneath  the  light  lines  and  tightened 
to  assist  the  tugs  in  bringing  the  span  to 
rest  in  approximate  position.  During  these 
operations  the  mooring  trusses  were  swung 
back  to  give  ample  clearance  for  the  entry 
of  the  span.  They  were  now  lowered  slowly 
as  the  white  and  red  lines  were  tightened. 
A  pair  of  li/4-in.  yellow  cables  from  the  up- 
stream side  of  each  mooring  truss  to  the  up- 
stream white  bitts  and  a  pair  of  black  lines 
from  the  downstream  side  to  the  down- 
stream red  bitts  were  placed  as  this  was 
done.  This  left  the  truss  held  with  two 
crossed  lines  and  two  straight  lines  at  each 
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ERECTION    SITE  BARE  AT  LOW  TIDE 


LEFT    CENTER — DETAIL    OF    SUSPENSION    AT    COR- 
NER OF   MOORING  TRUSS 

RIGHT    CENTER — LOWER   JACKING   GIRDER,    JACKS 
AND   TELLTALE  TO    KEEP   THEM    LEVEL 

LOWER    LETT — MOORING   TRUSS    PULLED    BACK    AS 
SPAN  NEARS  POSITION — FIRST  LIGHT  LINE  IS  OUT 

LOWER     RIGHT — CANTILEVER     ARMS     RAISE     SUS- 
PENDED   SPAN    FREE    OF    LAST    BARGE    GROUP    AT 
SOUTH    END 
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end,  and  released  the  first  pair  of  vls-in. 
lines,  which  were  no  longer  needed.  These 
lines  were  used  because  the  falls  controlling 
the  heavy  lines  could  be  made  no  longer 
than  the  height  of  the  mooring  truss,  and 
because  it  was  desirable  to  have  lines  out  to 
help  the  tugs  when  yet  more  than  twice  this 
distance  from  the  gap. 

The  falls  attached  to  the  four  heavy 
cables  at  each  corner  were  taken  up  by  the 
hoists  on  the  cantilever  arms  and  the  span 
was  pulled  into  exact  position  in  a  very  few 
minutes.  These  mooring  lines  were  able, 
with  the  tugs,  to  hold  the  span  in  safety 
against  a  current  of  4  miles  per  hour  act- 
ing with  a  wind  pressure  of  2  lb.  per  square 
foot.  The  mooring  lines  and  trusses  were 
designed  to  resist  a  horizontal  pull  of 
300,000  lb.  As  previously  noted  in  this 
journal,  elaborate  precautions  in  the  way 
of  meteorological  observations  greatly  re- 
duced the  chance  of  any  more  severe  condi- 
tions occurring. 

Span  Raised  on  Rocker  Bearings 

The  slotted  suspender  links  fitted  outside 
those  on  the  corners  of  the  span  and  were 
slipped  over  the  pins  in  the  lower  set  of 
links  while  the  caps  were  removed.  The 
links  having  a  i/^-in.  horizontal  clearance  in 
the  body  of  the  slot,  no  pilots  were  needed 
for  these  pins. 

Each  pair  of  the  stub  links  was  pinned  to 
a  box  girder  of  similar  design  to  the  girders 
on  top  of  the  corners  of  the  cantilever 
arms.  Beneath  the  latter  girders  and  on  top 
of  the  girders  under  the  corners  of  the  sus- 
pended span  were  rocker  bearings  amply 
illustrated  on  another  page  of  this  issue. 
Such  bearings  were  required  because  it  was 
possible  for  the  span  to  be  sway€d  as  much 
as  6  in.  out  of  line  by  wind  pressure,  and 
it  was  necessary  to  provide  for  this  motion 
without  stressing  any  part  of  the  lifting 
mechanism.  The  stub  links  and  lower  gird- 
ers were  suspended  by  straps  between  the 
upper  and  lower  rocker  castings,  bolted  re- 
spectively to  the  span  and  lower  girder, 
when  the  span  was  floated.  This  arrange- 
ment permitted  the  rocker  bearings  and 
girders  to  center  themselves  by  gravity 
under  the  top  casting  as  soon  as  the  span 
was  free  of  the  falsework.  While  on  the 
trip  up  the  river  centering  plates  holding 
the  castings  in  this  alignment  were  attached. 

After  the  links  were  connected — which 
was  accomplished  shortly  after  the  turn  of 
the  tide — the  span  was  allowed  to  settle 
until  the  pins  at  the  connections  dropped 
2'/4  ft.  and  came  to  a  bearing  at  the  lower 
end  of  the  slots.  Jacking  was  then  begun 
and  the  span  raised  clear,  allowing  the 
barges  to  float  out.  Breakfast  was  then 
served  to  the  men,  who  had  been  on  duty 
since  1  o'clock  in  the  morning.  Lifting  oper- 
ations were  then  resumed,  and  an  additional 
lift  completed  at  each  end,  making  a  total 
of  six  lifts  on  the  south  end  and  five  on  the 
north  end  up  to  the  time  of  the  accident. 
The  full  jacking  cycle — including  the  inser- 
tion of  the  upper  pins,  the  8  minutes  al- 
lowed for  lifting  2  ft.  with  the  hydraulic 
jacks  and  following  with  the  screw  jacks, 
the  insertion  of  the  lower  pins,  the  lower- 
ing of  the  jacks,  reduced  to  an  estimated 
21/^  minutes  by  the  use  of  double  copper 
supply  pipes,  and  the  replacing  of  the  upper 
pins — was  estimated  to  take  15  minutes. 
This  was  made  on  a  reduced  estimate  of  the 
capacity  of  the  main  compressor  plant, 
which  was  relied  on  to  supply  air  at  100  lb. 
pressure  only  fast  enough  to  maintain  a 
pressure  of  from  3800  to  3900  lb.  per  square 


inch  during  actual  raising.  As  a  matter  of 
fact,  the  main  compressor  plants  in  opera- 
tion proved  capable  of  supplying  sufficient 
air  to  maintain  a  pressure  in  excess  of  4000 
lb.  during  the  entire  Upward  stroke,  and 
several  of  the  jacking  cycles  were  completed 
in   10  minutes. 

Had  the  span  continued  rising,  for  every 
30  ft.  a  set  of  suspender  links  would  have 
been  detached  above  the  upper  jacking  gir- 
ders and  lowered  to  the  deck  of  the  span  by 
the  locomotive  cranes.  It  was  planned  that 
the  permanent  eyebar  links  on  the  corners 
of  the  suspended  span  would  rise  during  the 
final  stages  of  the  operation  between  the 
jacking  girders,  which  were  far  enough 
apart  to  allow  the  two  sets  of  bars  to  move 
away  from  each  other.  This  motion  could 
of  course  be  followed  by  the  upper  links 
hanging  from  the  cantilever  arms.  This 
provided  a  small  vertical  variation  which 
would  have  taken  up  any  slight  inequalities 
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arms,  leaving  them  from  0  to  21/2  in.  below 
tiue  position.  The  main  posts,  which  had 
been  erected  in  vertical  position  and  tipped 
back  14  in.  to  permit  the  last  top-chord  pins 
of  the  anchor  arms  to  be  driven,  were  within 
5  in.  of  vertical.  All  of  the  exterior  false- 
work had  been  released,  disconnected  from 
the  structure  and  removed  except  for  two 
posts  under  the  panel  point  nearest  the 
anchor  pier  of  each  arm.  Here  the  line  of 
camber  would  have  caused  a  sharp  dip  in 
the  track  grade,  to  avoid  which  these  two 
posts  were  jacked  up  till  the  panel  point 
almost  reached  its  final  elevation,  and 
wedged  with  steel  plates.  This  put  the  ver- 
tical tension  members  from  these  panel 
points  to  the  subpanel  intersection  above  in 
compression.  These  members  were  stiff- 
ened with  posts  from  the  falsework  de- 
tailed for  that  purpose.  With  the  two  can- 
tilever arms  erected  and  the  bridge  in  con- 
dition to  raise  the  suspended  span  it  is  said 
that  the  distance  between  the  cantilever 
arms  was  found  to  check  within  %  in.  the 
distance  calculated  for  this  condition.  As 
the  full  weight  of  the  suspended  span  came 
on  the  cantilever  arms  with  the  final  upward 
stroke  of  the  jacks  before  the  barges  were 
released,  the  main  posts  were  again  pulled 
over  to  vertical  position,  the  outer  ends  of 
the  cantilever  arms  deflected  the  calculated 
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FALSEWORK  STEEL  REUSED  TO  STIFFEN  BARGES  AND  FLOOR  STEEL  TO  BLOCK  SPAN 


in  the  lengths  of  the  links  and  made  it  easy 
to  drive  the  final  pins. 

A  panel  length  of  floor  system,  half  in  the 
center  span  and  half  in  the  cantilever  arm, 
would  then  have  been  placed  to  connect  the 
floor  system  between  the  three  spans.  Ex- 
pansion has  been  provided  for  at  the  north 
end  of  the  center  span,  where  these  floor 
girders  are  to  slide  in  seats  riveted  to  the 
last  floorbeam  of  the  north  cantilever  arm. 
In  addition  there  are  to  be  four  members 
connecting  the  lower  end  panel  points  of  the 
center  span  with  the  ends  of  the  bottom 
chords  of  the  cantilever  arms,  and  four  re- 
dundant members,  used  for  the  sake  of  ap- 
pearance, connecting  the  upper  chord  mem- 
bers of  the  cantilevers  with  the  upper  chord 
members  of  the  center  span.  When  the 
bridge  is  completed  the  stresses  in  the  lat- 
eral system  will  be  transmitted  at  the  ends 
of  the  center  span  by  piris  placed  horizon- 
tally below  the  track  level  with  their  long 
axes  coinciding  with  that  of  the  bridge. 

Deflection  in  Raising  Center  Span 

When  the  two  cantilevers  had  been 
erected,  there  still  remained  a  camber  in 
the  bottom-chord  members  of  the  anchor 


distance  of  slightly  more  than  8  in.  and  the 
bridge  assumed  its  normal  dead-load  posi- 
tion. In  this  position  the  laterals  are  not 
stressed.  Therefore  it  was  not  possible  to 
rivet  them  until  the  weight  of  this  sus- 
pended span  had  been  taken  up.  They  are 
now  bolted  from  50  to  100  per  cent  at  gus- 
set plates  and  intersections,  and  will  not  be 
riveted  until  the  new  suspended  span  is  in 
place,  though  it  will  be  necessary  to  com- 
plete this  work  before  the  bridge  is  put  in 
service. 

The  suspended  cages,  ample  railed  run- 
ways and  platforms  which  have  played  so 
important  a  part  in  the  speed  of  this  work 
by  relieving  the  workmen  of  the  strain  re- 
sulting from  working  in  dangerously  ex- 
posed positions  were  again  in  evidence  dur- 
ing the  final  operation,  and  must  be  credited 
with  the  saving  of  many  lives  at  the  time  of 
the  accident.  From  the  wooden  bridge  in 
the  center  of  the  suspended  span  the  work  of 
floating  and  mooring  was  directed  by  tele- 
phones to  each  end.  As  soon  as  the  span 
was  in  place  these  lines  were  connected  to 
the  general  telephone  system  of  the  job. 
Perfect  co-ordination  through  central  con- 
trol of  the  operations  was  thus  made  easy. 
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Tennessee  River  Hydroelectric  Installation 
Being  Completed  with  Modern  Turbines 

Special  Head  Conditions  and  Power  Requirements  at  Site  Govern 
Original  Design  and  the  Present  Adoption  of  Single- Wheel  Turbines 


REPLACEMENT  of  two  units  of  the 
original  three-wheel  turbine  design  and 
tne  installation  of  the  final  four  units  of  the 
plant  with  single-runner  reaction  turbines 
of  the  Francis  type  resulted  from  the  spe- 
cial conditions  required  for  the  future 
operation  of  the  generating  plant  of  the 
Chattanooga  &  lennessee  River  Power 
Company  at  Hales  Bar  on  the  Tennessee 
River.  Unusual  variation  in  flow  and  oper- 
ating head  and  uniform  power  require- 
ments originally  determined  the  design 
with  three  wheels  on  each  shaft  in  order 
to  insure  uniformity  of  output  irrespective 
of  variations .  in  head  and  rate  of  flow. 
Ten  of  the  total  of  fourteen  units  were 
manufactured  before  1910,  but  were  not 
put  into  actual  operation  until  November, 
1913,  the  delay  being  caused  by  serious 
difficulties  in  the  deep  foundations  of  the 
dam. 

A  business  deal  involving  an  outlet  for 
a  large  percentage  of  the  plant  capacity 
was  recently  consummated  whereby  the 
current  from  this  plant  will  augment  the 
capacity  of  another  hydroelectric  system, 
especially  during  low-flow  periods.  Hence- 
followed  the  adoption  of  single-wheel  units 
of  higher  efficiency  under  low-flow  condi- 
tions for  the  new  installation. 

The  following  short  description,  with 
illustrations  of  the  old  and  the  new  tur- 
bine installations  and  of  the  changes  neces- 


sary in  the  concrete  construction,  supple- 
ments the  description  of  the  work  on  the 
original  dam  and  powerhouse  foundations 
given  in  the  Engineering  Record  of  June 
10,  1911,  page  641. 

Old  Installation 

The  Tennessee  River  is  subject  to  the  most 
extreme  variations  in  rate  of  flow — from  a 
minimum  of  6000  sec. -ft.  up  to  a  maximum 
of  600,000  sec.-ft.  As  the  original  design 
was  made  for  the  purpose  of  furnishing  the 
greatest  possible  uniformity  of  output  ever 
under  varying  hydraulic  heads,  ranging 
from  39.5  ft.  at  low  water  down  to  only  19 
ft.  under  conditions  of  extreme  flood,  aii 
arrangement  of  three  waterwheels  on  each 
shaft  was  selected,  as  shown.  These-  were 
designed  to  enable  the  plant  to  maintain 
relatively  high  output  throughout  the  20-ft. 
variation  in  hydraulic  head,  and  especially 
under  low  heads  occurring  at  flooid  periods. 
Under  normal  conditions  the  two  lower 
72-in.  turbines  are  used,  the  third  or  upper 
63-in.  unit  coming  into  operation  when 
high  water  reduces  the  operating  head. 

The  new  conditions  which  caused  the 
modification  of  this  design  when  the  new 
units  were  planned  have  already  been  sug- 
gested. In  brief,  the  situation  involved  the 
delivery  of  current  by  the  Hales  Bar  sta- 
tion to  Increase  the  capacity  of  another 
hydroelectric  system,  especially  during  low- 


flow  periods.  As  the  available  head  at  Hales 
Bar  varies  inversely  with  the  stream  flow, 
and  as  the  other  system  is  operated  under 
conditions  where  hydraulic  head  increases 
with  flow,  the  linking  of  the  two  systems 
is  obviously  beneficial,  and  the  main  re- 
quirement of  the  new  installation  is  high 
efficiency  under  the  high  heads  occurring 
at  low  stream  flow. 

After  a  number  of  models  had  been  con- 
structed and  tested  at  the  Holyoke  sta- 
tion, with  particular  reference  to  the  spe- 
cial conditions  to  be  met,  the  new  turbines 
were  designed  and  installed.  As  indicated 
by  the  drawing,  in  place  of  three  turbines 
on  each  driving  shaft,  a  single-runner  in- 
ward and  downward  flow  reaction  turbine 
of  the  Francis  type,  of  82-in.  diameter,  is 
used.  These  single  turbines  have  less  ca- 
pacity than  the  5090-hp.  three-runner  type 
originally  planned,  and  the  output  at  low 
heads  is  very  much  less.  At  high  heads 
occurring  under  low  stream  flow,  however, 
the  new  turbine  efliciency  is  very  much 
greater.  Although  the  capacity  of  the  new 
turbines  is  less,  the  capacity  of  the  new 
generators  was  retained  at  3750  kw.  as 
originally  contemplated,  giving  a  liberal 
margin  for  operation  at  low  power  factors. 

Changes  in  Construction 

Comparison  of  the  concrete  construction 
shown  in  the  drawing  herewith  indicates 
the  nature  of  the  remodeling  necessary  to 
install  the  new  units.  Much  of  the  origi- 
nal concrete  was  cut  out,  and  wooden  forms 
were  used  for  the  new  carefully  molded 
concrete  scroll  cases  and  the  reinforced- 
concrete  draft  tubes  leading  to  the  tail- 
race.  The  new  wheel-pit  is  thus  of  mono- 
lithic construction,  designed  to  guide  the 
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water  from  intake  to  tailrace  with  the  least 
possible  friction  losses. 

The  efficiency  of  the  new  turbines  was 
demonstrated  in  tests  recently  made.  They 
give  outputs  at  all  stages  better  than  the 
manufacturers  were  willing  to  guarantee. 
Both  output  and  efficiencies  are  equal  to 
those  deduced  from  the  Holyoke  tests 
They  give  the  results  desired  under  the 
new  conditions  as  indicated  above,  not  only 
at  the  high  heads,  but  down  to  as  low  heads 
as  have  occurred  since  these  wheels  were 
installed.  These  new  turbines,  with  the 
monolithic  water  passages  and  the  new  gen- 
erators, afford  one  of  the  best  recent  ex- 
amples of  hydroelectric  development. 

The  turbines  were  built  by  the  S.  Mor- 
gan Smith  Company,  the  generators  by  the 
General  Electric  Company.  The  hydraulic 
and  mechanical  installation  was  designed 
and  supervised  by  John  Bogart,  New  York 


Open  Scenic  Highway  Over  Continental  Divide 
in  Southwestern  Colorado 

Highway  Mileage  to  Los  Angeles  Shortened   Materially   and   a   30,000  -  Square 
Mile  Area  of  Scenic  and  Economic  Value  Made  Easily  Accessible  at  Small  Cost 


WOLF  CREEK  PASS  over  the  Conti- 
nental Divide  in  southwestern  Colo- 
rado, the  last  connecting  link  in  the  Spanish 
Trail,  was  opened  to  automobile  traffic  in 
August.  The  construction  of  the  16  miles 
up  the  South  Fork  of  the  Rio  Grande  and  14 
miles  down  Wolf  Creek  on  the  west  slope  in- 
volved many  heavy  cuts,  fills,  bridges  and 
sharp  curves,  and  three  years'  time.  The 
southwestern  corner  of  the  state  where 
Utah,  New  Mexico  and  Arizona  also  join  is 
particularly  rich  in  mountain  scenic  beauty, 
cliff  dwellers,  mines  and  Indian  country,  to 


left  in  two  cases  and  the  alignment  placed 
from  200  to  500  ft.  above  the  stream  level 
to  keep  it  out  of  prospective  reservoir  sites. 
Nine  miles  down  from  the  top  is  a  particu- 
larly heavy  section  cut  from  the  sheer  rock 
as  the  road  rises  to  traverse  a  natural  park 
4  miles  long  where  the  construction  was 
simply  grading.  In  the  last  4-mile  stretch 
up  the  east  side  the  necessity  of  gaining  the 
top  involved  almost  a  constant  adherence  to 
the  ei^-per  cent  ruling  grade,  with  occa- 
sional short  stretches  up  to  TVz  per  cent  and 
eight  hairpin  curves  with  a  30-ft.  radius. 
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HAIRPIN  OF  30-FOOT  RADIUS  TURNS  AFFORDS  AMPLE  TURNING  ROOM 


SWITCHBACKS   GAIN    ELEVATION    FAST   ON    WEST   SIDE   OF   DIVIDE 


City,  consulting  engineer  of  the  Chatta- 
nooga &  Tennessee  River  Power  Company, 
the  electrical  work  being  done  under  the 
direction  of  T.  E.  Murray,  of  New  York 
City,  consulting  electrical  engineer  of  the 
company. 


Railroads  Rework  Car  Lumber 

Following  the  example  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  which  has 
been  able  to  realize  $20  per  car  by  resawing 
the  lumber  in  condemned  rolling  stock,  the 
Baltimore  &  Ohio  Railroad  has  established 
a  resawing  plant  at  Cincinnati.  The  mill, 
which  cost  $7,500,  will  rework  lumber  re- 
claimed from  dismantled  freight-car  equip- 
ment, old  bridges,  trestles  and  other  rail- 
road structures.  It  is  estimated  that  the 
plant  will  save  $50,000  a  year.  The  worked- 
over  lumber  is  used  for  buildings,  platforms, 
bins  and  other  railroad  structures. 


say  nothing  of  mineral  and  agricultural  re- 
sources— all  hitherto  quite  inaccessible. 
The  new  road  makes  all  this  available  to  the 
tourist  by  automobile,  the  railroad  time  to 
such  places  as  Pagosa  Springs  across  the 
range  being  cut  by  six  hours.  It  also  com- 
pletes a  diagonal  600-mile  state  highway 
almost  directly  from  the  northwest  corner 
to  the  southwest  corner  of  the  state,  con- 
necting up  Julesburg,  Denver,  Colorado 
Springs,  the  San  Luis  Valley  or  Pueblo,  and 
the  Rio  Grande  Valley.  It  also  shortens  the 
road  to  Southern  California  about  300  miles 
— a  feature  that  means  much  to  tourists, 
particularly  as  the  scenery  is  said  to  excel 
that  on  any  other  transcontinental  route. 

Much  Road  Above  Water  Grade 

Choice  of  alignment  over  the  pass  was 
dictated  in  most  cases  by  topographic  con- 
ditions and  the  61/2  per  cent  ruling  grades. 
On  the  east  side,  however,  water  grade  was 


Long  wheel-base  machines  cannot  turn  eas- 
ily on  a  smaller  radius.  At  a  dozen  points 
boggy  spots  of  black  humus  30  to  150  ft. 
long  make  heavy  roads  the  first  season, 
especially  since  rainstorms  are  the  rule 
every  afternoon. 

Starting  from  the  west  side,  elevation  was 
sought  at  once  from  the  comparatively  flat 
San  Juan  Valley  by  two  switchbacks.  For 
construction  reasons  and  because  of  the 
series  of  waterfalls  in  the  creek  the  road  on 
this  side  rarely  is  near  the  water  grade.  As 
it  is,  there  are  numerous  cuts  through  sheer 
rock. 

At  the  top  for  2  miles  the  road  is  on  light 
grades  through  a  grassy  park  in  the  saddle 
of  the  water  shed  at  10,860  ft.  above  sea 
level.  The  total  rise  is  2360  ft.  On  account 
of  the  boggy  nature  of  the  center  of  the  sad- 
dle the  alignment  follows  a  winding  contour 
along  the  north  side,  where  good  material 
is  available. 


QUEEN-POST   BRIDGE   WITH   CRIB   ABUTMENTS   BUILT   ON    GROUND 


EACH  RAVINE,   HOWEVER  CLOSE   IT  COMES,   MUST   HAVE  ITS  BRIDGE 
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ROAD  ALIGNMENT  IS  ALONG  UPPER  PART  OF  40-FOOT  CLEARING 


ROAD  FOLLOWS  SIDE  OF  SADDLE  OF   PASS  TO  AVOID  THE   MORASS 


Available  funds  precluded  the  construc- 
tion of  a  road  wider  than  14  ft.,  including 
the  drainage  ditch,  and  in  some  of  the  heav- 
ier sections  the  west  side  is  only  10  ft.  All 
of  the  east  side  is  14  ft.  Turnouts  at  inter- 
vals of  at  least  1000  ft.  will  be  constructed 
with  the  first  available  money,  particularly 
on  the  narrower  sections.  As  the  rules  of 
the  road  generally  adhered  to  in  the  moun- 
tains is  for  the  driver  coming  up  to  wait  at 
turnouts  and  to  back  to  one  if  he  is  caught 
between  them,  this  work  will  be  demanded 
at  an  early  date. 

The  road  is  graded  flat  toward  the  bank 
side,  where  a  longitudinal  ditch  carries  the 
hillside  seepage  and  surface  water  falling 
on  the  road  to  culverts  spaced  about  500  ft. 
apart  on  the  steepest  slopes. 

Log  Bridges  Used 

For  economy  all  bridges  are  of  log  con- 
struction. Everything  had  to  be  packed  in. 
There  are  no  bridges  longer  than  40  ft.,  and 
these  are  at  the  junction  of  the  Middle  Fork 
and  the  South  Fork,  about  9  miles  from  the 
top  on  the  east  side.  They  are  of  the  queen- 
post  type,  20  ft.  wide,  with  a  deck  of  4-in. 
plank  hewn  from  red  spruce  resting  on  six 
log  stringers  having  about  12-in.  butts. 
One-inch  rods  support  the  cross-logs  at  the 
panel  points. 

Two  smaller  bridges  were  carried  out  last 
winter  by  a  7-ft.  snowfall,  and  many  of  the 
other  bridges  had  the  handrails  broken  by 


slides  down  ravines.  In  most  cases  little 
damage  was  done  the  road  as  the  slides  went 
over  it.  From  Dec.  1  to  April  15  the  roads 
will  be  closed  on  account  of  snow,  and  even 
at  the  latter  date  it  will  require  a  gang  of 
men  to  clear  the  road.  Log  culverts  only 
have  been  placed,  although  the  engineers 
realize  they  will  not  last  more  than  a  few 
years,  when  they  will  likely  be  replaced  by 
corrugated-iron  pipes  buried  at  least  12  in. 
About  60  per  cent  of  the  road  is  surfaced 
from  rock  found  in  situ,  but  as  more  money 
is  available  the  remainder  will  be  covered 
with  3  to  6  in.  of  disintegrated  granite, 
which  is  easily  obtainable. 

Clearing  Right-of-Way 

Clearing  of  the  40-ft.  right-of-way  was 
the  first  operation  after  the  engineers  got 
the  line  staked  out.  The  road  is  built  on  the 
upper  contours  of  the  right-of-way,  for  the 
felled  trees  were  easiest  pulled  downhill, 
where  ultimately  they  will  be  piled  and 
burned  to  conform  to  the  requirements  of 
the  Forestry  Service,  through  whose  domain 
the  road  traverses. 

Maintenance  of  the  road  is  paid  for  by  the 
state  and  will  be  handled  by  a  man  and  team 
with  road  drag  on  each  side.  The  road  will 
be  dragged  often.  Soft  spots  will  be  re- 
surfaced with  broken  stone  or  else  dug  out, 
drained  and  filled  in  with  crushed  stone. 
The  black  muck  from  the  humus  absorbs 
water  like  a  sponge,  and  underground  drain- 


age or  entire  removal  is  essential  to  make  a 
permanent  all-weather  road. 

It  is  proposed  this  fall  to  permit,  and 
even  to  encourage,  the  driving  of  sheep  over 
the  road  to  compact  it.  A  saving  of  |26  per 
carload  can  be  effected  by  driving  over  the 
divide  to  the  railroad  at  South  Fork,  and 
about  100,000  sheep  will  be  shipped  out  this 
fall.  Permission  from  the  Forest  Service 
to  pass  these  animals  and  feed  en  route  is 
necessary,  as  the  Service  has  now  restricted 
the  herding  of  sheep  for  some  distance  back 
from  the  road  and  has  given  citizens  the 
privilege  of  renting  cabin  space  for  10  years 
at  desirable  points.  This  is  in  line  with  the 
department's  efforts  to  make  the  forests  of 
fullest  use  to  the  public. 

Construction  Methods  Simple 

Three  contractors  carried  out  the  con- 
struction on  the  30  miles  of  pass  proper — 
C.  J.  &  L.  J.  Chapman  and  A.  G.  Fassett, 
Logan  &  West,  and  Harry  Hokasano.  No 
unusual  methods  were  used,  the  great- 
est difficulty  being  to  get  in  supplies  for  the 
small  crews  employed.  On  heavy  rock  work 
on  the  east  side  a  Sullivan  steam  drill  was 
used.  At  one  point  a  block  as  large  as  a 
freight  car  was  precipitated  100  ft.  to  the 
river  bed  by  150  lb.  of  black  powder  in  five 
holes  12  ft.  deep.  The  grade  had  purposely 
been  adjusted  to  come  at  a  seam  at  the  base 
of  the  block  so  that  the  powder  practically 
built  a  finished  stretch  of  road.    Just  above 


WALLS  2  FEET  WIDE  AT  BASE  ARE  LAID  DRY  AS  HIGH  AS  25  FEET 
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the  rock  cut  occurs  the  heaviest  fill,  25  ft., 
back  of  a  dry  stone  wall  2  ft.  wide  at  the 
bottom  and  sloping  in  at  the  top  IVo  in.  per 
foot.  All  embankments  are  of  similar  con- 
struction. 

Construction  necessitated  maintenance  as 
soon  as  the  road  was  completed,  and  the 
contractors  put  on  a  team  with  drag  for 
this  purpose. 

The  condition  of  the  road  Aug.  21,  the 
day  of  its  formal  opening  by  the  governor 
and  500  road  enthusiasts  at  a  point  half  way 
up  the  east  side,  was  good.  There  was  low- 
gear  pulling  on  the  grades  and  in  the  short 
soft  stretches,  but  there  was  always  bottom, 
and  the  Denver  Chamber  of  Commerce  of- 
ficial car — in  which  a  representative  of  the 
Engineering  Record  rode — made  stops  only 
for  the  photographs  shown  herewith.  This 
season's  traffic  and  the  proposed  sheep  drive 
will  make  a  boulevard  surface  for  the  5000 
out-of-state  tourists  who  will  travel  over  it 
next  year.  The  cost  of  the  30  miles  to  the 
state  averaged  only  $3,000  per  mile.  The 
heaviest  mile  involved  6000  cu.  yd.  of  rock 
excavation  and  about  4000  cu.  yd.  of  earth 
handled. 

The  road  was  built  under  the  supervision 
of  a  board  of  construction,  R.  A.  Chisholm, 
Fred  Catchpole  and  A.  L.  Moss,  represent- 
ing the  four  counties  interested.  W.  W. 
Reilly  was  the  resident  engineer,  and  all 
plans  and  work  were  approved  by  the  engi- 
neer of  the  State  Highway  Commission,  J. 
E.  Maloney.  Lon  Mitchell,  Mr.  Reilly's  pre- 
decessor, was  drovsTied  in  1913  while  mak- 
ing surveys.  The  work  was  financed  en- 
tirely from  the  state  road  fund  under  appor- 
tionments made  by  the  commission,  of  which 
T.  J.  Ehrhart  of  Denver  is  the  state  high- 
way commissioner.  C.  E.  Herr  of  Durango, 
a  former  member  of  the  advisory  board  for 
the  district  in  which  the  road  is  situated, 
had  much  to  do  with  the  completion  of  this 
important  link.  Fred  Goble  of  Silverton  is 
at  present  the  advisory  board  member  from 
this  district. 


Canadians  Object  to  Choice 
of  American  Engineer 

Engineers'    Society,    to    Prevent    Recurrence, 
Urges  Members  to  Protest  to  the  Gov- 
ernment and  Men  of  Influence 

RECENTLY  a  commission  was  appointed 
to  study  the  railway  situation  in  Can- 
ada. Its  members  are  A.  H.  Smith  (chair- 
man), president  of  the  New  York  Central 
Railway;  Sir  Henry  Drayton,  chairman  of 
the  Railway  Commission  of  Canada,  and  Sir 
George  Paish,  the  eminent  London  financier. 
The  commission,  as  was  noted  in  this  jour- 
nal for  last  week,  has  selected  George  F. 
Swain,  professor  of  civil  engineering  in 
Harvard  University  and  chairman  of  the 
Boston  Transit  Commission,  to  take  charge 
of  its  valuation  work.  This  appointment 
has  been  criticised  by  the  Canadian  So- 
ciety of  Civil  Engineers  on  the  ground  that 
a  Canadian  should  have  been  elected.  The 
council  of  the  society  is  sending  to  all  mem- 
bers a  circular  urging  them  to  protest  to 
the  government  and  to  others  of  influence 
in  order  to  prevent  the  recurrence  of  similar 
instances. 

The  circular  is  printed  here  in  full: 

Circular  of  Canadian  Society 

"The  council  of  the  Canadian  Society  of 
Civil  Engineers  desires  to  call  your  atten- 
tion to  a  matter  of  vital  interest  to  the 
society,  and  requests  your  personal  action 


in  connection  therewith  for  the  benefit  of 
the  civil  engineers  of  Canada. 

"The  Canadian  Government,  as  you  are 
aware,  recently  appointed  a  commission  to 
advise  upon  certain  phases  of  the  railway 
situation  of  the  country.  It  is  understood 
that  the  government  wishes  to  determine 
whether  it  should  continue  to  assist  private 
ownership  as  in  the  past  by  additional  loans, 
or  take  over  for  itself  the  ownership  and 
operation  of  certain  railways,  or  allow  them 
to  go  into  receivership.  The  commission 
consists  of  Mr.  A.  H.  Smith,  president  of 
the  New  York  Central  Railway;  Sir  Henry 
Drayton,  chairman  of  the  Railway  Com- 
mission of  Canada;  and  Sir  George  Paish, 
financier,  London,  England. 

"The  above  commission  immediately  ap- 
pointed an  American  enginer  as  its  adviser, 
and  instructed  him  to  organize  a  corps  of 
engineers  for  valuation  and  advisory  work. 
We  wish  to  record  our  strong  condemnation 
of  the  policy  of  placing  in  the  hands  of 
aliens  the  engineering  work  of  a  commis- 
sion appointed  by  the  Canadian  Govern- 
ment to  investigate  Canadian  railways  for 
which  the  Canadian  community  has  paid. 

"The  inferences  to  be  drawn  from  the  em- 
ployment of  aliens  in  the  above  connection 
are  that  the  federal  government  considers: 

"1.  That  the  Canadian  engineers  who 
built  the  railways  are  not  competent  to  re- 
port upon  them. 

"2.  That  the  Canadian  universities,  in 
many  cases  enjoying  government  subsidies, 
are  not  producing  competent  engineers ;  and 

"3.  That  the  Canadian  Society  of  Civil 
Engineers,  although  embracing  a  member- 
ship of  about  three  thousand,  is  not  con- 
sidered worthy  of  consultation  on  an  im- 
portant engineering  question. 

Not  First  Occurrence 

"The  above-mentioned  appointment  of 
alien  engineers  is  not  by  any  means  the 
first  of  its  kind,  as  many  similar  but  pos- 
sibly less  flagrant  cases  have  preceded  it, 
and  it  is  not  improbable  that  the  recurrence 
of  such  appointments  may  be  due  to  the 
fact  that  Ganadian  engineers  neither  assert 
themselves  nor  demand  recognition. 

"In  order  to  impress  upon  the  federal  gov- 
ernment the  fact  that  one  of  its  first  duties 
is  to  encourage  and  develop  the  engineering 
profession  in  Canada  in  every  possible  way, 
the  council  has  selected  this  gross  violation 
of  a  vital  principle  to  initiate  a  campaign 
and  impress  the  fact  that  Canadian  engi- 
neers must  receive  due  consideration.  The 
Canadian  railways,  canals,  public  works 
and  other  engineering  attainments  are  a 
proof  that  Canadian  engineers  stand  in  the 
front  rank,  and  it  should  be  quite  unneces- 
sary for  them  to  have  to  appeal  to  their 
own  government  for  recognition. 

"It  may  be  argued  in  support  of  the 
present  alien  appointment  that  Canadian 
engineers  are  not  acceptable  because  many 
have  been  in  the  employ  of  the  railway 
companies.  To  this  we  would  reply  that,  as 
the  commission  itself  is  to  advise  the  gov- 
ernment, basing  itself  upon  the  engineering 
data  given  to  it,  any  experienced  engineers 
are  competent  to  collect  and  submit  the 
necessary  information  to  the  commission. 

To  Whom  to  Protest 

"It  may  also  be  argued  that  the  govern- 
ment gave  the  commission  a  free  hand  in 
the  appointment  of  an  engineering  staff, 
and  since  this  freedom  of  appointment  is 
essential,  our  protest  should  be  to  the  com- 
mission itself.    To  this  we  reply: 


"1.  That  when  a  particularly  flagrant 
case  arises  such  as  this,  where  competent 
constucting  and  operating  engineers  are 
passed  over  in  favor  of  alien  engineers,  the 
question  of  the  suitability  of  the  commis- 
sion appointed  by  the  government  for  the 
work  in  hand  comes  into  question. 

"2.  A  protest  to  the  commission  itself 
would  probably  prove  futile,  and,  even  if 
successful,  would  not  in  any  way  impress 
the  government,  the  creator  of  commis- 
sions, in  regard  to  future  procedure  in 
matters  of  this  kind. 

How  TO  Protest 

"The  council  of  the  Canadian  Society  of 
Civil  Engineers,  therefore,  asks  you  to  use 
your  influence  in  every  way  to  diffuse  a 
knowledge  of  this  matter  throughout  your 
community,  and  to  place  before  those  with 
whom  you  may  come  in  contact  the  facts 
of  the  case  and  the  position  of  engineers 
in  relation  thereto.  Specifically,  the  follow- 
ing is  recommended: 

"1.  That  you  write  to  your  representative 
in  the  Dominion  Parliament,  whether  Gov- 
ernment or  Opposition,  setting  forth  the 
facts  of  the  case  in  a  strong  way,  and  point- 
ing out  that  this  is  merely  an  incident  in 
a  long  course  of  similar  procedures. 

"2.  That  you  write  in  a  similar  vein  to 
those  having  influence  with  the  govern- 
ment in  your  own  community  or  elsewhere. 

"3.  That  wherever  similar  incidents  are 
brought  to  your  attention  you  voice  a  pro- 
test, giving  the  facts  to  your  local  branch 
of  the  Canadian  Society  of  Civil  Engineers 
or  to  the  secretary  at  Montreal  in  such  a 
manner  that  the  council  may  deal  therewith. 

"4.  That  you  do  not  delay  acting  in  this 
matter  as  above  outlined,  but  proceed  to- 
day to  do  what  you  can  to  bring  every 
pressure  to  bear  in  every  direction  for  the 
good  of  the  engineering  community  in 
Canada. 

"The  council  requests  that  you  will  be 
good  enough  to  fill  out  and  return  the  ac- 
companying blank  to  your  branch  or  to 
headquarters  if  you  are  not  a  branch  mem- 
ber, in  order  that  they  may  be  fully  aware 
of  what  has  been  done  by  the  membership 
at  large  toward  strengthening  such  repre- 
sentation as  it  may  seem  desirable  to  make 
to  the  Dominion  Government." 

Character  of  Blank 

The  blank  inclosed  with  the  circular  pro- 
vides space  for  the  names  of  federal  repre- 
sentatives to  whom  the  member  of  the 
society  has  protested,  and  also  the  names 
of  men  with  influence  in  Ottawa  with  whom 
the  member  has  taken  up  the  matter.  There 
is  a  division  also  for  the  listing  of  in- 
stances of  the  engagement  of  "outside  en- 
gineers" which  the  member  considers  "not 
fully  justified." 


Fluorescein  Used  to  Trace  Seepage 

Fluorescein  has  been  successfully  used 
by  the  engineering  department  of  the  city 
of  Portland,  Ore.,  for  tracing  the  course 
of  seepage  through  the  pipes  in  the  western 
parts  of  the  city.  It  has  been  found  that 
fluorescein  will  not  oxidize  as  readily  as 
dye  material  or  permanganate,  usually  used 
for  this  purpose.  The  method  of  using  the 
fluorescein  is  identical  with  the  common 
methods  used  with  the  other  chemicals,  and 
its  only  advantage  is  said  to  be  the  fact 
that  it  oxidizes  less  when  the  underground 
flow  involves  a  considerable  lapse  of  time. 
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WEST    END    OF    HOPPLE    STREET    VIADUCT    COMPLETED  OVER  BALTIMORE  &  OHIO  RAILROAD 

Hopple  Street  Viaduct,  Cincinnati,  Is  Built  with 
Cantilever  Beams  of  Arch  Form 

Skew  Reinforced-Concrete  Superstructure  Supported  by  Concrete- 
Pile    Foundations — Layout    and    Reasons    for    Design    Presented 

By  EDGAR  K.  RUTH 
Assistant  Professor  of  Civil  Engineering,  University  of  Cincinnati 


HOPPLE  STREET  VIADUCT,  now 
nearing  completion  in  Cincinnati,  is  an 
example  of  the  cantilever  principle  applied 
to  the  design  of  an  arched  reinforced-con- 
crete  bridge.  A  few  large  bridges,  notably 
the  Washington  Street  bridge,  Norwalk, 
Conn.,  and  the  Hanover  Street  bridge,  Bal- 
timore, have  been  built  with  structural- 
steel  cantilever  ribs  incased  in  concrete. 
The  Hopple  Street  viaduct,  however,  con- 
tains no  structural  steel;  its  cantilever  ribs 
are  true  reinforced-concrete  girders. 

The  viaduct  proper  is  about  2000  ft.  long 
between  end  abutments,  and  rests  upon 
twenty-six  reinforced-concrete  piers,  spaced 
from  65  to  80  ft.  apart,  all  skewed  from  59 
to  78  deg.  The  superstructure,  consisting 
of  a  46-ft.  roadway  with  two  street-railway 
tracks  in  the  middle,  is  carried  on  four  lines 
of  longitudinal  girders,  or  ribs,  with  arched 
soffits,  so  that  the  viaduct  appears  to  be  a 
succession  of  true  arch  spans  on  rather 
slender  abutments.  Actually,  however,  a 
joint  cuts  completely  through  the  structure 
at  the  crown  of  each  apparent  arch,  thus 
dividing  the  viaduct  into  a  series  of  mono- 
lithic cantilever  units,  each  consisting  of  a 
pier  and  its  balanced  cantilever  ribs.  These 
joints  are  designed  to  distribute  concen- 
trated loads  from  one  cantilever  to  the  ad- 
jacent one,  and  to  take  care  of  expansion 
and  contraction  in  the  concrete.  At  these 
points  double  cross-beams  connect  the  ends 
of  the  ribs  on  each  side  of  the  joint.  A 
9  X  10y2-in.  block  projects  from  the  side  of 
one  cross-beam  along  its  full  length  into  a 
corresponding  recess  in  the  side  of  the  ad- 
jacent beam.  Horizontal  movement  is  al- 
lowed for  by  a  1-in.  space  between  vertical 
surfaces  filled  with  a  layer  of  tarred  felt. 
The  horizontal  surfaces  of  the  joint  are 
separated  by  three  layers  of  heavy  tar 
paper. 

History  and  Layout 

Before  taking  up  the  reasons  for  the 
adoption  of  the  cantilever  design,  the  de- 
tails as  to  the  loads  assumed,  and  the  allow- 
able working  stresses  used  in  the  computa- 
tions, a  brief  description  and  history  of  the 
viaduct  will  be  given.    It  is  the  longest  of 


three  large  reinforced-concrete  structures 
built  by  the  city  of  Cincinnati  since  1911  in 
connection  with  its  extensive  program  for 
the  elimination  of  all  dangerous  grade  cross- 
ings within  the  city  limits.  It  eliminates 
the  grade  crossing  of  the  several  tracks  of 
the  Baltimore  &  Ohio  Railroad  at  Hopple 
Street,  and  is  being  built  by  the  city  in 
co-operation  with  the  railroad  under  a  joint 
agreement  in  accordance  with  the  provi- 
sions of  the  state  grade-crossing  elimination 
law,  which  at  the  time  the  agreement  was 
signed  provided  for  an  equal  division  of 
cost  between  the  railroad  and  the  munici- 
pality.    This  law,  however,  has  since  been 


amended  so  that  the  railroads  must  pay  65 
per  cent  of  the  total  cost  of  all  such  projects. 
The  custom  had  previously  been  established 
that  the  municipality  should  prepare  the 
plans  and  have  charge  of  construction  wher- 
ever it  was  found  necessary  to  raise  the 
street  over  the  railroad,  the  railroad  to 
have  charge  where  conditions  were  such  as 
to  require  the  elevation  of  its  tracks  or 
the  lowering  of  the  street,  or  both. 

The  existing  width  of  Hopple  Street  be- 
ing 40  ft.,  the  Baltimore  &  Ohio  Railroad 
agreed  to  pay  50  per  cent  of  the  cost  of  a 
viaduct  40  ft.  wide.  The  city,  however,  de- 
sired to  widen  Hopple  Street  to  60  ft.  so  it 
could  be  used  as  the  connecting  link  between 
the  extensive  park  and  boulevard  systems 
projected  by  the  Park  Board  for  the  eastern 
and  western  portions  of  the  city,  as  well  as 
to  allow  future  street-railway  extension  out 
of  Hopple  Street  as  an  emergency  route  in 
time  of  high  water,  when  all  existing  lines 
to  the  northwestern  suburbs  are  put  out  of 
service. 

The  plans  as  finally  agreed  upon  by  the 
city  and  the  railroad  called,  therefore,  for 
the  widening  of  Hopple  Street  from  40  ft. 
to  60  ft.  between  Meeker  Street  and  Beek- 
man  Street,  the  city  to  pay  the  entire  cost 
of  the  necessary  property,  and  the  construc- 
tion of  a  reinforced-concrete  viaduct  60  ft. 
wide,  of  which  the  city  was  to  pay  two- 
thirds  and  the  railroad  company  one-third 
of  the  total  cost.  Damages  to  abutting 
property  were  shared  equally. 

General  Design  Requirements 

The  general  design  of  the  viaduct  was 
determined  by  the  character  of  the  pier 
foundations,  indicated  by  wash  borings 
taken  along  the  site,  and  by  the  fact  that 
the  railroad  already  had  well-developed 
plans  for  extensive  storage  yards  west  of 
its  present  tracks,  over  which  the  viaduct 
must  pass  for  more  than  1000  ft.  A  maxi- 
mum grade  of  2.7  per  cent  was  required  to 
obtain    the    necessary    clearance    over    the 
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future  hump  tracks  of  the  yard.  It  was 
necessary  to  carry  four  piers  at  the  west 
end  down  for  more  than  50  ft.  below  the 
ground  surface  in  order  to  go  below  the 
proposed  new  channel  for  Mill  Creek,  which 
the  railroad  plans  to  divert  about  500  ft. 
west  of  its  present  location.  These  four 
piers,  as  well  as  three  others  at  the  present 
location  of  Mill  Creek,  rest  on  solid  rock 
about  10  ft.  below  the  creek  bed.  Rock 
being  so  far  below  the  surface  of  the  ground, 
and  the  soil  being  mostly  either  soft  blue 
or  yellow  clay,  it  was  decided  to  support 
all  the  other  piers  on  concrete  piles. 

Cantilever  Design 

The  cantilever  design  was  decided  upon 
as  the  one  which  would  best  eliminate  dam- 
age to  the  structure  in  case  of  unequal  set- 
tlement of  the  piers  resting  on  piles.  Also, 
for  architectural  effect,  it  was  desired  to 
retain  the  arched  form  of  the  superstruc- 
ture, which  the  cantilever  design  made  pos- 
sible without  having  to  contend  with  the 
effects  of  arch  thrust,  temperature  change, 
rib  shortening,  etc. 

Pier  spacings  of  70,  75  and  80  ft.  were 
selected  as  best  conforming  to  the  railroad 
company's  track  layout.  A  70-ft.  span  was 
made  by  combining  two  35-ft.  cantilevers, 
a  75-ft.  span  by  35  and  40-ft.  cantilevers, 
and  an  80-ft.  span  by  two  40-ft.  cantilevers. 
This  arrangement  was  necessary  in  order 
to  keep  the  cantilever  ribs  of  each  pier 
balanced  as  to  dead  load  and  keep  it  sym- 
metrical about  the  pier  center  line.  The 
center  of  gravity  of  all  dead  loads  was  thus 
kept  at  the  center  of  the  pier,  and  all  bend- 
ing stresses  were  eliminated  from  the  piers 
except  those  resulting  from  unbalanced  live 
loads. 

Live  Loads  and  Allowable  Stresses 

The  live  loads  were  assumed  as  follows: 
Each  of  the  interior  cantilever  beams  was 
designed  for  the  maximum  stresses  pro- 
duced by  a  moving  load  of  two  40-ton  elec- 
tric cars  entrain,  each  car  being  45  ft.  long 
overall,  with  two  four-wheel  trucks  19  ft. 
6  in.  on  centers,  25  per  cent  being  added 
for  impact.  The  outside  cantilever  beams 
were  designed  for  100  lb.  per  square  foot 
on  the  sidewalk  and  150  lb.  per  square  foot 
on  the  8-ft.  strip  of  roadway  adjacent  to 
each  curb.  The  roadway  slab  was  designed 
for  600  lb.  per  square  foot,  and  the  canti- 
lever sidewalk  for  100  lb.  per  square  foot. 
The  beams  were  designed  for  the  maximum 
stresses  produced  by  a  20-ton  road-roller, 
with  20  per  cent  added  for  impact,  two- 
thirds  of  the  load  resting  on  the  rear  roll- 
ers, 7  ft.  center  to  center,  the  front  and 
rear  axles  being  11  ft.  apart. 

In  designing  the  piers  and  footings, 
maximum  stresses  were  obtained  by  as- 
suming the  superstructure  supported  by  any 
one  pier  as  loaded  with  its  full  live  load  on 
one  side  only.  The  piers  and  footings  were 
heavily  reinforced  to  resist  the  bending-mo- 
ment  stresses  produced  by  this  extreme  un- 
balanced condition  of  the  live  load. 

The  maximum  unit  stresses  allowed  in 
proportioning  the  various  parts  of  the  via- 
duct are  given  in  the  accompanying  table. 

Roadway  and  Waterproofing 
The  roadway  of  the  viaduct  is  paved  with 
wood  block  laid  on  a  cement-mortar  cush- 
ion, mortar  being  used  instead  of  sand,  as 
originally  specified.  Street  railway  tracks 
bolted  to  steel  ties  were  laid  in  a  depres- 
sion of  the  roadway  slab  and  surrounded 
with  concrete  ballast. 


l'" in  Piles 
prxyect?' 


LONGITUDINALSeCTION-CXnSIDE  RJOTING 


fic  and  did  away  with  the  necessity  for  a 
waterproofing  membrane.  About  $3000 
was  saved  by  this  omission. 

Between  the  interior  cantilever  ribs  and 
directly  below  the  roadway  slab  a  pipe  gal- 
lery for  service  pipes  and  conduits  was 
constructed.  Man-hole  entrances  to  this 
gallery  from  the  roadway  occur  about  every 


typical  sections  op  pier  footings 

The  specifications  called  for  a  three-ply 
waterproofing  of  alternate  layers  of  burlap 
and  felt,  saturated  and  laid  in  hot  asphalt, 
to  be  applied  to  the  top  of  the  concrete 
roadway  slab,  and  extending  continuously 
from  curb  to  curb  underneath  the  paving 
and  track  ballast,  and  flashing  up  against 
the  curbs  to  end  in  a  V-shaped  longitudinal 
groove  in  the  curb  at  the  elevation  of  the 
top  of  the  pavement.  However,  before  the 
paving  was  laid  it  was  decided  to  omit  the 
waterproofing,  in  view  of  the  excellent 
quality  and  density  of  the  concrete  in  the 
roadway  slab,  and  because  experience  with 
wood-block  pavement  showed  that,  when 
laid  on  a  reinforced  base,  it  soon  provided 
an  impervious  surface  under  ordinary  traf- 
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Pounda  p«r 
Sq.  In. 
Tension  In  reinforcing  steel : 

I'lers   and    footings 20,000 

Superstructure    18,000 

Compression  In  all  concrete— extreme  fiber.  700 

Shear  taken  by  concrete   6S 

Tons 

Average  dead  load  on  concrete  piles 21 

Average  total  load  on  concrete  piles 27 

Maximum    load    on    piles,    unbalanced    live 

load     15 

Maximum  footing  pressure  on — 

Rock     8 

Earth    t 


100  ft.  Drainage  for  the  roadway  surface 
is  provided  by  cast-iron  gutter  inlets  about 
every  350  ft.  East  of  Mill  Creek  these  in- 
lets are  connected  to  the  sewer  in  the  street 
below,  but  to  the  west  there  was  no  existing 
sewer,  and  the  drainage  is  set  free  at  the 
surface  of  the  ground. 

The  sidewalk  railing  is  of  solid  panels 
with  a  smooth  surface,  brushed  to  expose  the 
finely  crushed  aggregate.  Expansion  joints 
occur  in  the  railing  over  the  corresponding 
joints  in  the  sidewalk,  tarred  felt  and  tar 
paper  being  used  between  the  surfaces  in  a 
manner  similar  to  that  described  for  the 
roadway  joints.     The  railing  was   so  de- 
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signed  that  its  panels  could  be  poured  sep- 
arately, as  units,  in  a  horizontal  position, 
using  the  same  forms  many  times,  and  then 
hoisted  into  position  between  the  post  forms 
and  concreted  rigidly  into  the  posts.  The 
contractor  did  not  follow  this  method,  how- 
ever, but  used  a  set  of  steel  forms  and 
poured  posts  and  panels  monolithically  in 
short  sections,  upright. 

The  fill  approaches  at  each  end  are  re- 
tained between  reinforced-concrete  canti- 
lever walls.  These  walls  were  originally  de- 
signed with  counterforts,  but  at  the  request 
of  the  contractor  were  redesigned  as  T- 
walls.  This  design  increased  the  yardage 
somewhat,  but  the  contractor  figured  a  sav- 
ing in  forms  to  more  than  offset  this  extra 
concrete  and  steel.  At  the  railroad  tracks  a 
steel  staircase  permits  pedestrians  to  de- 
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scend  to  the  Hopple  Street  station.  This 
was  designed  of  steel  with  bolted  connec- 
tions in  order  to  facilitate  its  removal  in 
case  the  station  is  moved  to  another  point 
when  the  proposed  storage  yard  is  built. 
Two  concrete  stairways  lead  down  at  di- 
agonal corners  to  Spring  Grove  Avenue,  an 
important  trafllic-way.  They  are  supported 
on  double-column  bents,  independent  of  the 
viaduct. 

The  plans  for  the  viaduct  were  completed 
and  the  contract  let  in  the  fall  of  1913.  Con- 
struction was  started  in  April,  1914.  The 
total  cost  of  the  viaduct  and  approaches,  ex- 
clusive of  land  and  damages,  will  be  about 
?450,000.  The  cost  of  land  and  the  damages 
awarded  to  adjacent  property  will  be  close 
to  $100,000,  making  the  total  cost  of  the  en- 
tire grade-crossing  elimination  $550,000. 

The  plans  and  specifications  were  pre- 
pared in  the  city  engineering  department, 
of  which  H.  M.  Waite  was  then  chief  en- 
gineer; F.  L.  Raschig,  engineer  of  struc- 
tures, the  writer  being  in  charge  of  design, 
and  J.  R.  Biedinger,  assistant  engineer, 
working  out  the  details  and  computations. 
The  construction  was  supervised  by  F.  S> 
Krug,  chief  engineer;  F.  L.  Raschig,  prin- 
cipal assistant  engineer;  Paul  Laur,  assis- 
tant engineer,  and  P.  R.  Kirstein,  resident 
engineer.  The  Kirchner  Construction  Com- 
pany is  the  contractor.  For  the  Baltimore 
&  Ohio  Railroad  the  plans  were  approved  by 
F.  L.  Stuart,  chief  engineer,  and  the  con- 
.struction  was  supervised  by  A.  M.  Kinsman, 
engineer  of  construction,  and  C.  W.  Mil- 
holland,  resident  engineer. 


Connection  Between  Subways  in  Service 

The  connection  between  the  Grand  Cen- 
tral Station,  the  Interborough  subway  sta- 
tion and  the  Queensboro  subway  in  New 
York  City  has  been  placed  in  service.  This 
makes  it  possible  for  passengers  to  transfer 
between  the  two  subway  lines  without  going 
on  the  street. 


Two  Breaks  in  Barge  Canal 
Quickly  Repaired 

Concrete  Power   House  on  New   York   Canal 

Fell  Ten  Feet  Without  Breaking— May  Be 

Placed  on  New  Superstructure 

DURING  the  early  part  of  July  two 
breaks  occurred  in  the  New  York  Barge 
Canal  which,  though  serious,  delayed  navi- 
gation only  a  few  days.  The  first  was  at 
Palmyra,  the  second  at  Little  Falls.  Their 
quick  repair  is  described  in  the  monthly 
Barge  Canal  Btdletin. 

Around  the  south  side  of  lock  29  at  Pal- 
myra there  is  a  bypass  channel  in  which 
the  power  plant  had  been  located.  Just  be- 
low the  power  house  a  stream  comes  in  from 
the  south  and  flows  along  the  bypass  into 
the  canal  prism  a  short  distance  farther 
east.  This  creek  undermined  the  structure 
to  such  an  extent  that  the  southeast  corner 
of  the  power  house  settled  about  10  ft.  As 
a  result  of  this  failure  the  3-mile  level  west 
to  Macedon  was  drained  and  traffic  sus- 
pended. 

To  restore  navigation  a  cofferdam  was 
built  across  the  bypass  channel  above  the 
site  of  the  power  house.  The  nearby  lock 
was  affected  only  in  Its  loss  of  power.  As 
this  plant  supplied  power  for  both  the  Pal- 
myra and  Macedon  locks  the  latter  was  like- 
wise affected. 

Concrete  Practically  Unharmed 

Despite  the  unusual  stresses  to  which  it 
was  subjected  the  power  house  remained 
intact,  no  cracks  showing  in  the  concrete, 
the  windows  being  unbroken  and  the  door 
in  good  working  order.  Much  of  the  sub- 
structure also  held  together.  The  side  walls 
of  the  power  house  had  horizontal  and  ver- 
tical reinforcing  bars  and  the  roof  electri- 
cally welded  wire  cloth.  To  take  the  roof 
thrust,  two  ties  of  structural  steel  were 
stretched  across  the  house  and  anchored  in 
the  concrete  near  the  cornice  line.  The  roof 
was  covered  with  tile. 

The  settlement  of  the  foundation  brought 
into  play  severe  and  peculiar  stresses,  which 
the  concrete  withstood  remarkably  well.  An 
examination  showed  that  such  breaks  in 
the  concrete  as  did  occur  were  mainly 
caused  by  tension,  although  some  were  due 
to  shear.  There  were  practically  no  failures 
by  compression.  The  house  may  be  raised 
and  moved  aside  while  a  new  substructure  is 
being  built. 

Break  at  Little  Falls 

Just  west  of  Little  Falls  lock  the  north 
bank  of  the  canal  and  a  part  of  the  bottom 
consist  of  a  heavy  rockfill.  This  embank- 
ment is  used  to  fill  what  was  once  a  river 
channel.  The  eastern  portion  of  the  level 
above  the  lock  lies  near  the  Mohawk  River 
and  at  a  considerable  elevation  above  it. 
The  lock  has  a  lift  of  401/2  ft.,  and  conse- 
quently there  is  that  difference  between  the 
two  channels.  They  are  separated  chiefly 
by  rock  in  its  natural  state,  but  at  the  place 
mentioned  this  artificial  embankment  had 
to  be  built.  To  protect  the  prism  the  fill  was 
covered  by  a  course  of  riprap  then  by  one 
of  lining.  Above  this  a  layer  of  concrete 
covered  the  bottom  and  inside  bank  slope. 
To  prevent  leakage  puddle  was  used  where 
the  prism  ran  through  the  natural  rock. 

This  level  was  filled  for  the  first  time 
May  16.  Gradually  a  small  leakage  ap- 
peared, which  increased  until  on  July  9  a 
disturbance  of  the  water  in  the  canal  showed 
where  the  trouble  was.    The  guard  gate  was 


closed  and  the  water  drawn,  and  as  the 
water  lowered  small  leaks  in  the  puddle  and 
seams  of  the  rock  were  located.  When  the 
concrete  was  uncovered  it  was  found  that 
there  had  been  a  marked  settlement  and 
that  cracks  and  breaks  extended  over  a  con- 
siderable area. 

Repairs  were  made  by  grouting  the  fill 
through  holes  in  the  concrete,  filling  the 
main  leak  with  concrete,  placing  a  layer  of 
concrete  over  the  cracked  portion  on  the 
slope  and  grouting  the  smaller  cracks  and 
seams.  After  repairs  had  been  made  to  the 
gratings  which  had  become  displaced  at 
the  lock  culvert  entrance  the  level  was  filled 
and  navigation  resumed  with  less  than  five 
days'  interruption. 

The  cause  of  the  break  has  been  attrib- 
uted to  a  settlement  of  the  rockfill  into  the 
silt  of  the  old  river  bottom.  There  is  about 
19  ft.  of  water  in  the  prism  at  this  point, 
and  this  added  weight,  together  with  the 
washing  away  of  the  finer  material  in  the 
fill,  seems  to  account  for  the  occurrence. 


Drive  Roosevelt  Drainage 
Tunnel  Rapidly 

Monthly  Record  of  437  Feet  Penetration  Made 

in  27  Days  of  Three  Shifts  Each  in  Wet 

Cripple  Creek  Bore 

A  RECORD  of  437  ft.  penetration  was 
made  in  August  in  the  Roosevelt  drain- 
age tunnel  being  driven  to  drain  the  Cripple 
Creek  mining  district.  Only  twenty-seven 
days  of  three  shifts  of  eight  men  were 
worked.  The  best  previous  record  was  400 
ft.,  made  in  January,  1909.  The  tunnel  is 
4  miles  long  now  and  1800  ft.  below  the  sur- 
face. Its  width  is  9  ft.,  and  it  is  8  ft.  high 
in  the  clear.  There  is  a  ditch  or  waterway 
at  one  side  4  ft.  wide  and  2  ft.  deep  in  the 
center.  The  material  is  a  hard  volcanic 
breccia,  with  occasional  dikes  of  basalt  and 
phonolite,  also  very  hard.  Usually  it  re- 
quires at  least  thirty  holes  to  break  a  round. 
From  5  to  7  ft.  only  is  broken  per  round 
Little  timbering  is  necessary.  The  rock  i? 
hauled  from  the  face  by  mules  and  hoisted 
out  of  the  Elkton  shaft.  Water  is  coming 
out  of  every  fissure  and  crevice  in  the  rock, 
the  total  flow  at  the  portal  now  being  10,300 
gal.  per  minute.  This  makes  it  necessary 
for  the  workmen  to  wear  heavy  rubber 
boots  and  clothing. 

The  drills  used  are  the  Ingersoll-Leyner 
Model  18,  with  214-in.  bits  for  starting. 
Two  drills  on  a  horizontal  bar  are  worked 
in  each  shift. 

It  is  intended  to  drive  the  tunnel  6400  ft. 
farther  to  the  Golden  Cycle  shaft,  although 
it  is  now  rapidly  draining  the  entire  dis- 
trict. 

The  force  of  skilled  tunnelmen  doing  the 
work  is  handled  by  Charles  F.  Fuller,  super- 
intendent. T.  R.  Countryman  is  chief  engi- 
neer. 


Motor  Trucks  to  Value  of  $90,000,000 
Exported  Since  Outbreak  of  War 

Motor  trucks  to  a  value  of  $90,000,000 
have  been  exported  by  American  manufac- 
turers since  the  outbreak  of  the  European 
war,  according  to  figures  given  by  Harry 
Wilkin  Perry,  secretary  of  the  commercial 
vehicle  committee  of  the  National  Associa- 
tion of  Automobile  Manufacturers,  in  the 
Literary  Digest.  Many  of  those  shipped  to 
Europe,  particularly  to  Great  Britain,  were 
for  private  use  in  industrial  and  commer- 
cial establishments.  The  total  number  of 
trucks  shipped  is  32,000. 
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Waterworks  Practice  Discussed  at  New  England 
Association's  Convention  Last  Week 

Abstracts  of  Some  of  the  Papers  and  Committee  Reports  Presented  at  the 
Annual  Meeting,  Held  in  City  Hall,  Portland,  Maine,  September  13, 14  and  15 


Leakage  from  Pipe  Joints 
Warrants  Investigation 

Without  Co-operation  of  Members  in  Supply- 
ing   Information    Committee's   Work   Will 
Prove  Futile 

By  F.  A.  BARBOUR 
Chairman  of  Committee  on  Pipe  Joint  Leakage 

ON  Sept.  7,  1915— as  a  result  of  a  paper 
read  by  Arthur  H.  Smith  before  the 
New  England  Waterworks  Association — a 
committee  was  appointed  "to  investigate  ex- 
perience in  the  leakage  of  pipe  joints."  This 
committee  consists  of  C.  E.  Davis,  S.  E. 
Killam,  C.  M.  Saville,  H.  B.  Machen,  A.  H. 
Smith,  E.  G.  Bradbury  and  the  writer  as 
chairman.  The  present  statement  is  not  a 
progress  report  from  the  committee ;  rather 
it  is  made  for  the  purpose  of  inducing  a 
more  active  interest  in  the  investigation 
by  the  members  of  the  association,  and  par- 
ticularly with  the  hope  that  a  discussion 
may  result  which  will  be  of  value  in  the 
further  work  of  the  committee. 

How  Information  Was  Obtained 

As  the  best  method  of  obtaining  the  re- 
sults of  experience  in  joint  leakage,  a  cir- 
cular containing  37  questions  was  mailed 
to  430  members  of  this  association  and  to 
124  members  of  the  American  Waterworks 
Association.     From  the  554  circulars  sent 

»out  131  replies  have  thus  far  been  received, 
46  of  these  being  from  the  members  of  the 
American  Waterworks  Association.  Only 
85  replies  were  received  from  the  430  cir- 
culars sent  to  the  members  of  the  New  Eng- 
land Waterworks  Association.  When  only 
one  in  five  members  takes  any  notice  of  such 
a  circular  it  is  evident  that  either  the  sub- 
ject of  the  investigation  is  of  little  moment 
or  else  the  members  do  not  appreciate  the 
value  of  co-operation  if  any  results  of  value 
are  to  be  obtained. 

It  may  be — and  in  regard  to  this  it  is 
hoped  that  members  will  to-day  express 
their  opinion — that  leakage  from  pipe  joints 
is  not  generally  an  important  factor,  and 
that  the  present  type  of  joints  driven  and 
tested,  or  not  tested,  as  may  be  the  prac- 
tice, is  entirely  satisfactory.  It  also  may 
be,  and  probably  is,  true  that  such  leakage 
from  mains  as  does  occur  is  not  general, 
but  is  rather  located  in  a  few  imperfectly 
made  joints,  or,  in  other  words,  that  the 
average  present  standard  of  design  and 
workmanship  is  good  enough.  While  this 
may  be  true,  it  comprehends  the  subject 
chosen  for  investigation,  and  thus  far  little 
information  of  definite  value  in  reaching 
any  conclusion  has  been  received  by  the 
committee. 

One  fact,  however,  stands  out:  Even  in 
the  fully  metered  systems  about  20  per 
cent  of  the  total  water  supply  is  unac- 
counted for  by  sale  to  the  consumers.  Thus, 
of  the  131  replies  received,  10  per  cent  re- 


port the  services  to  be  entirely  metered  and 
aO  per  cent  more  than  85  per  cent  metered, 
and  the  average  water  unaccounted  for,  as 
estimated  in  these  systems,  is  21  per  cent. 
This  loss  is  chargeable  to  leakage  from 
mains  or  services,  or  to  failure  of  the  meters 
to  register.  It  would  seem  to  be  worth 
while  to  attempt  to  locate  the  cause  of  a 
20  per  cent  loss  of  the  water  furnished.  If 
slippage  of  meters  is  the  explanation,  this 
simply  means  that  consumers  are  getting 
more  than  they  are  nominally  paying  for; 
but  if  leakage  from  the  mains  and  services 
is  responsible,  the  result  is  an  absolute  loss 
of  water,  which  costs  money  to  develop  and 
deliver  to  the  distribution  system. 

Meters  Would  Prevent  Loss 

The  average  consumption  in  the  40  sys- 
tems in  which  85  per  cent  or  more  of  the 
services  are  metered  is,  as  reported,  68  gal. 
per  day  per  capita.  The  average  estimated 
unaccounted  for  water  was  therefore  equiva- 
lent to  about  14  gal.  per  day  per  capita,  or 
a  loss  of  5000  gal.  per  year  per  capita,  which, 
if  the  cost  is  estimated  at  $25  per  1,000,000 
gal.  of  water  delivered  to  the  distribution 
system,  is  equivalent  to  a  yearly  cost  per 
capita  of  12%  cents,  or  approximately  the 
interest  on  $2.  In  other  words,  a  town  of 
10,000  people  could  afford  to  expend  $20,000 
in  order  to  prevent  this  loss  of  14  gal.  per 
day  per  person. 

If,  then,  in  these  fully  metered  systems, 
which  undoubtedly  represent  the  best  con- 
ditions, only  80  per  cent  of  the  water  sup- 
plied is  sold  to  the  consumers,  the  question 
arises  as  to  whether  this  should  be  accepted 
as  the  highest  standard  of  efficiency  which 
can  be  reasonably  attempted.  If,  in  any 
considerable  part,  the  unaccounted-for  water 
is  chargeable  to  slippage  of  meters,  then  it 
would  seem  desirable  that  increased  atten- 
tion should  be  given  to  the  subject  of  main- 
tained accuracy  and  sensitiveness  of  meters. 
If  meter  slippage  is  not  the  explanation  of 
the  unaccounted-for  water,  then  the  loss 
must  be  through  leakage  from  the  mains  or 
services. 

Loss  from  Services 

As  to  the  loss  from  services,  80  per  cent 
of  those  replying  to  the  circular  estimate 
this  to  be  small  or  none.  As  to  the  leak- 
age from  mains,  99  of  the  131  answers  re- 
ceived do  not  attempt  to  estimate  this  loss ; 
18  state  it  to  be  very  small  or  none;  and 
14  estimate  it  in  percentage  of  the  total 
amount  supplied,  the  average  of  these  few 
figures  being  15  per  cent. 

From  the  replies  already  received,  there- 
fore— and  these  presumably  are  from  those 
departments  best  able  to  answer  the  several 
questions,  or  most  interested  in  the  prob- 
lem— it  is  evident  that  while  undoubtedly  a 
considerable  portion  of  the  water  supplied 
is  not  sold  to  the  consumer,  there  is  little 
or  no  definite  knowledge  of  the  actual  con- 
ditions of  the  pipe  joints.    The  general  im- 


pression, as  indicated,  is  that  the  mains  are 
fairly  tight  and  that  the  leakage  from  serv- 
ices is  small.  It  may  also  be  inferred  from 
various  notes  in  the  replies  received  that 
.such  leakage  as  may  occur  in  mains  is  lo- 
cated at  certain  isolated  joints  and  is  not 
general. 

One  phase  of  the  investigation  as  con- 
ceived by  the  committee  was  that  in  refer- 
ence to  the  practice  of  testing  pipes  when 
laid.  Believing  that  in  the  majority  of 
cases  local  conditions  would  not  permit  the 
trenches  to  be  kept  open  until  the  pipes 
were  tested,  the  question  was  asked  as  to 
the  reasonable  allowable  leakage  in  testing 
after  backfilling,  as  determined  by  the  meas- 
ured water  necessarily  introduced  to  main- 
tain the  test  pressure.  Such  a  method  of 
testing  is  of  course  not  to  be  compared  with 
the  visual  examination  of  the  joints  under 
pressure,  but  it  is  necessary  in  many  cases. 

Testing  of  Pipe 

Of  the  131  replies  received  in  reference 
to  testing  pipe  when  laid,  76  state  that  such 
tests  are  made,  36  that  no  tests  are  at- 
tempted, and  19  that  sometimes  the  pipes  are 
tested  and  sometimes  not.  The  interesting 
and  rather  surprising  feature  in  these  re- 
plies is  that  all  but  six  of  those  who  state 
that  the  pipe  is  tested  report  that  the  test 
is  made  before  backfilling  the  trench.  Fur- 
ther, of  the  75  who  replied  to  the  question 
as  to  the  standard  of  tightness  required 
before  putting  the  pipe  in  service,  63  state 
this  requirement  to  be  "absolute  tightness." 
Of  those  who  report  that  it  is  customary 
to  test  the  pipe  when  laid,  85  per  cent  state 
that  the  test  is  made  under  the  working 
pressure  which  the  pipe  is  to  carry  in 
service.  Only  18  report  tests  in  excess  of 
working  pressure,  the  test  pressures  rang- 
ing from  30  lb.  excess  to  double  the  working 
pressure. 

From  the  information  received  to  date  it 
therefore  appears  that  it  is  quite  the  gen- 
eral practice  to  test  before  backfilling  and' 
to  require  absolute  tightness  under  the 
working  pressure.  If  these  replies  can  be 
accepted  as  expressing  the  general  practice 
of  water  departments  it  is  evident  that  the 
present  standard  is  high,  and  the  only  ques- 
tion which  might  profitably  be  asked  is  as 
to  what  happens  to  the  joints  when  the 
higher  pressures  due  to  water  ram,  and' 
more  or  less  incident  to  the  operation  of 
every  system,  are  applied,  and  whether 
therefore  pipes  should  not  be  tested  at  some 
pressure  above  that  of  working  conditions. 
It  is  noticeable  that  but  very  few  of  the 
statements  made  in  reference  to  leakage 
from  mains  and  services  are  based  on  any 
actual  tests  after  the  pipes  have  been  in 
use  for  any  period  of  time,  and  the  opinions 
expressed  are  generally  formed  from  ob- 
servation of  such  joints  as  have  from  time 
to  time  been  exposed.  Only  four  definite 
statements  of  tests  for  leakage  of  pipe  after 
periods    of    use    are    reported,    and    these- 
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indicate  only  a  small  loss  from  the  joints. 

No  information  has  been  obtained  in  ref- 
erence to  the  relative  leakage  from  lead 
wool,  leadite  and  cement  joints.  Ten  per 
cent  of  those  replying  to  the  circular  have 
had  some  experience  with  leadite  joints — 
the  majority  of  those  using  this  material 
reporting  it  to  be  satisfactory.  About  10 
per  cent  have  had  some  experience  with 
Universal  pipe  joints,  but  these  only  on  the 
smaller  systems.  Eight  per  cent  of  those 
replying  to  the  circular  have  had  experience 
with  machine-driven  joints,  opinions  differ- 
ing as  to  the  value  of  these  joints  as  com- 
pared with  hand-driven. 

Naturally  only  those  systems  where  a 
high  percentage  of  the  services  are  metered 
can  make  any  accurate  estimate  of  the  water 
not  delivered  to  consumers.  Where  less  than 
75  per  cent  of  the  services  are  metered, 
waste  by  carelessness  inside  the  premises 
of  consumers  is  undoubtedly  the  great  fac- 
tor in  determining  the  amount  of  water 
supplied — a  condition  which  clearly  stands 
out  in  the  replies  received,  by  comparing 
the  water  furnished  per  capita  with  the  per 
cent  of  metered  services.  Thus,  with  due 
allowance  for  special  industrial  demands, 
the  relation  between  meters  and  amount 
supplied  is  approximately  as  follows: 


GaUons  per 
Per  cent  metered  day  per  capita 

100 68 

75 75 

50 90 

25 110 

0 125 


It  is  therefore  evident,  as  would  be  ex- 
pected without  the  evidence  of  the  present 
investigation,  that,  in  the  conservation  of 
our  water  supplies,  metering  of  the  services 
is  the  great  factor,  and  leakage  from  mains, 
except  in  particular  instances,  is  of  minor 
importance.  While  this  is  true,  however, 
there  remains  the  fact  that  in  completely 
metered  systems  the  average  unaccounted 
for  water  amounts  to  about  20  per  cent  of 
the  total  quantity  of  water  delivered  to  the 
distribution  pipes. 

More  Information  Needed 

Whether  it  is  economically  possible  to 
reduce  this  loss  by  a  better  type  of  joint, 
better  workmanship,  testing  at  pressures 
above  the  normal,  cannot  be  determined  by 
the  evidence  thus  far  made  available  to  the 
committee.  The  information  most  needed 
to  reach  conclusions  is  that  giving  the  re- 
sults of  leakage  surveys,  of  actual  tests 
made  after  the  pipes  have  been  in  service 
some  years,  of  experimental  work  showing 
the  relation  between  pressure  on  the  joints 
and  leakage,  and,  particularly,  data  from 
those  departments  where  accurate  tests 
have  shown  leakage  in  mains  to  exist. 
There  is  no  doubt  that  in  many  cases  there 
is  a  large  loss  from  the  pipe  system,  even 
though  in  the  replies  received  to  date  to 
the  circulars  of  the  committee  the  great 
majority  regard  this  loss  as  very  small,  or 
refuse  to  make  any  estimate. 

The  object  of  this  brief  preliminary  con- 
sideration of  the  subject  is  to  ask  that 
members  who  have  not  replied  to  the  cir- 
cular do  so  at  once,  and  particularly  that 
any  member  who  has  at  hand  the  results  of 
definite  leakage  tests  submit  such  informa- 
tion, which  will  of  course  be  considered 
confidential.  An  expression  of  the  opinion 
of  members  on  the  general  question  as  to 
whether  further  investigation  of  joint 
leakage  is  worth  while  would  be  of  interest. 


Emergency  Water-Service 
Gangs  Find  Weak  Spots 

Besides  Making  Speedy  Repairs  Special  Force 

Keeps   Office   Advised   of   Sections  in 

Need  of  Repair 

By  GEORGE  H.  FINNERAN 
General  Foreman.  Water  Service,  Boston 

THE  NECESSITY  for  a  water-service 
emergency  gang  of  high  moral,  mental 
and  physical  standards  in  these  days  of 
high-pressure  service  and  increased  number 
of  pipes  is  evident  to  all  waterworks  men. 
The  old  causes  of  trouble — defective  mate- 
rial, water  ram  and  frost — have  been  sup- 
plemented by  breaking  of  hydrants  by  care- 
lessly driven  automobiles,  the  increased 
number  of  hydrants  projecting  above  the 
surface,  and  other  causes  attributed  to  sub- 
ways, underground  wires,  pneumatic  tubes, 
deeper  buildings  and  other  modern  con- 
structions. 

The  men  of  the  emergency  gang  should 
be  selected  carefully.  They  must  know  the 
locations  of  the  city's  pipe  lines  so  thor- 
oughly that  they  can  tell  the  exact  location 
of  any  part  of  the  system,  its  connection 
with  the  main  pipe,  and  the  location  of  the 
controlling  gates.  Methods  of  making 
quick  or  temporary  repairs  must  also  be  a 
part  of  the  knowledge  they  should  have 
ready  for  instant  application. 

Equipment  Affects  Efficiency  of  Gang 

Proper  equipment  is  the  next  considera- 
tion in  securing  the  maximum  efficiency 
from  the  emergency  men.  Heavy  wrenches 
are  needed  with  which  to  operate  large 
gate  valves  and  lighter  ones  should  be  on 
hand  for  the  smaller  valves.  Wrenches  for 
corporation  and  curb  cocks,  hydrants  and 
air  valves  should  also  be  carried.  Calking 
tools,  hammers,  crowbars,  picks,  shovels, 
brooms,  hand  pumps,  spoons  to  remove  dirt 
from  gate  boxes,  and  lanterns  of  different 
kinds  should  also  be  carried.  A  gasoline  or 
kerosene  torch  to  thaw  out  gate  covers,  a 
force  pump,  connection  pieces,  rubber  boots, 
and  a  gate  finder  will  be  found  handy  ac- 
cessories. A  useful  piece  of  equipment  is  a 
powerful  jack  to  help  in  extricating  the 
heavily  loaded  wagon  or  auto  from  a  soft 
spot  in  the  road.  Plans  showing  the  pipe 
system  should  also  be  carried  with  the 
emergency  outfit  and  kept  up  to  date. 

Speedy  transportation  is  another  impor- 
tant factor  in  giving  the  best  emergency 
repair  service.  This  requirement  is  best 
met  by  the  automobile  in  the  form  of  a 
truck.  With  seats  extending  lengthwise 
storage  space  is  available  underneath,  and 
a  rear  entrance  can  be  provided  easily. 

Boston's  Emergency  System 

The  emergency  gang  as  operated  in  Bos- 
ton is  divided  into  three  8-hour  shifts,  each 
in  charge  of  a  leader.  The  day  shift  con- 
sists of  four  men,  including  the  leader. 
Each  of  the  night  shifts  consists  of  six  men. 
There  is  also  a  man  on  duty  in  the  office 
during  each  of  the  night  shifts  and  on 
Sundays  and  holidays.  He  takes  all  mes- 
sages and  notifications  and  directs  the 
emergency  gang  to  the  point  of  trouble. 

Owing  to  the  8-hour  law  men  cannot  be 
worked  more  than  six  days  a  week.  It  is 
therefore  necessary  for  each  man  to  sus- 
pend his  work  one  day  in  seven.  This  is 
so  arranged  that  there  will  be  but  one  man 
off  on  each  shift  each  day.  This  practice 
of  laying  the  men  off  one  day  in  seven  re- 


duces the  number  of  men  available  by  one 
the  greater  part  of  the  week.  To  offset 
this,  one  more  man  is  added  to  each  shift 
to  serve  as  a  substitute  during  the  absence 
of  a  regular  man  on  his  night  off  or  during 
his  vacation.  Some  risk  is  attached  to  lay- 
ing off  the  leader,  as  he  is  the  most  capable 
man,  and  the  most  serious  break  is  likely 
to  occur  the  night  he  is  off. 

Most  of  the  calls  could  be  attended  to  by 
one  or  two  men,  but  it  is  necessary  to 
have  a  sufficient  number  of  men  on  hand  at 
all  times.  During  the  day  it  is  always  pos- 
sible to  get  assistance  in  handling  large 
gates,  but  at  night  it  is  practically  impossi- 
ble. Therefore,  in  the  event  of  a  break  in 
the  lines  of  large  diameter  with  water  flow- 
ing at  a  great  velocity  through  the  valves, 
it  is  necessary  to  have  at  least  five  men  to 
close  the  36-in.  gates.  Arrangements  are 
made  so  that  in  the  event  of  a  very  diffi- 
cult shutdown,  where  several  large  gates 
have  to  be  operated  against  a  strong  head, 
other  men  on  duty  in  the  stable  and  fire 
room  may  be  called  out  to  assist. 

Method  of  Procedure 

When  the  emergency  car  is  dispatched 
to  answer  a  call,  one  man  is  left  behind  at 
headquarters  unless  the  notification  makes 
it  plain  that  a  serious  job  is  at  hand.  The 
man  at  the  telephone  can  usually  judge  the 
seriousness  of  the  trouble  by  the  number 
and  rapidity  of  the  telephone  calls.  Where 
there  is  a  break  of  large  dimensions,  the 
average  citizen  considers  it  his  duty  to  in- 
form the  water,  police  or  fire  department, 
whichever  in  his  judgment  is  the  proper  one, 
and  the  result  is  an  avalanche  of  notifica- 
tions directed  to  the  water  department.  As 
a  rule,  there  is  no  mistaking  real  trouble  by 
this  sign  alone. 

The  man  left  behind  at  emergency  head- 
quarters is  available  in  the  event  of  another 
call  coming  in  after  the  car  has  left  in  re- 
sponse to  the  first  call.  Sometimes  the  gang 
is  sent  out  on  a  trivial  matter  and  a  few 
minutes  after  its  departure  notice  is  re- 
ceived of  a  serious  leak.  The  man  at  quar- 
ters responds  with  a  horse  and  light  wagon 
and,  if  possible,  controls  the  situation  him- 
self. If  it  is  beyond  his  ability,  he  tele- 
phones to  the  oflSce.  In  the  meantime  the 
office  man  has  been  getting  in  touch  with 
the  emergency  car  and  has  in  all  probability 
directed  it  to  the  scene  of  the  second  leak 
by  telephone.  The  occupant  of  a  house  or 
store  in  the  vicinity  where  the  car  was 
called  is  asked  to  summon  one  of  the  men 
to  the  telephone.  If  this  is  not  possible  the 
men  are  reached  through  the  police. 

It  is  a  rule  of  the  emergency  service  that 
as  soon  as  practicable  after  arriving  on  a 
job  the  man  in  charge  of  the  gang  is  to 
telephone  the  office  his  whereabouts,  and 
the  nature  of  the  trouble,  and  receive  in- 
structions as  to  his  next  move.  In  this  way 
time  and  travel  are  saved  by  moving  the  car 
from  job  to  job,  rather  than  have  it  return 
to  quarters  after  each  one. 

Render  Aid  at  Large  Fires 

It  has  been  customary,  during  the  last 
few  years,  to  have  the  emergency  gang  re- 
port at  all  large  fires,  the  object  being  to 
render  any  aid  that  it  can  in  connection 
with  the  water  supply.  In  the  case  of  a 
very  large  fire  where  the  supply  is  insuflS- 
cient  it  may  be  possible  to  reinforce  it  by 
opening  division  gates  that  are  usually  kept 
closed  to  separate  high  and  low  pressure 
systems.  If  the  fire  is  in  the  vicinity  of 
the  boundary  line  of  the  city,  gates  may  be 
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opened  admitting  the  supply  from  some  ad- 
jacent town  or  city. 

The  well-organized  and  properly  con- 
ducted emergency  service  in  a  water  de- 
partment of  any  large  city  of  to-day  is  a 
valuable  asset.  Beyond  its  efficiency  in  its 
own  special  line,  whereby  it  saves  money  by 
minimizing  property  losses  and  public  in- 
convenience, it  serves  as  a  stimulant  to  the 
department  of  which  it  is  a  part  to  keep  its 
system  up  to  a  high  standard  of  efficiency. 
The  emergency  gang  in  the  course  of  its 
regular  work  is  constantly  uncovering  weak 
spots  in  the  system,  and  thereby  aiding  in 
the  general  work  of  the  water  department. 


Opinions  on  Service-Pipe 
Practice  Summarized 

William  S.  Johnson,  Chairman,  Submits  Com- 
mittee Report  Based  on  300  Replies  from 
Water  Departments 

THE  committee  on  service  pipes  began 
its  investigations  by  sending  to  every 
water  department  in  New  England  a  re- 
quest for  information  in  regard  to  the  ma- 
terials and  methods  used  in  service-pipe 
construction,  the  troubles  experienced,  and 
other  matters  which  appeared  to  be  of  in- 
terest in  this  connection.  Replies  were 
received  from  over  300  water  departments. 
There  were,  however,  many  things  which 
the  committee  felt  should  be  further  ex- 
plained, and  at  two  meetings  a  number  of 
superintendents  were  questioned  in  regard 
to  the  details  of  their  practice  and  exper- 
ience. There  still  remain,  however,  many 
points  which  should  be  further  discussed, 
and  this  report,  from  which  the  following 
extracts  have  been  taken,  is  therefore  made 
as  a  preliminary  report,  with  a  view  to  get- 
ting a  general  discussion  of  the  matters 
presented,  so  that  in  making  the  final  re- 
port the  committee  may  have  the  benefit  of 
the  views  of  the  members. 

Materials  for  Service  Pipes 

The  use  of  plain  wrought  iron  or  steel 
is  becoming  rare,  while  nearly  one-half  of 
the  places  sending  in  reports  now  use  gal- 
vanized wrought  iron  or  steel  exclusively; 
in  56  per  cent  of  the  places  galvanized  iron 
is  used  either  exclusively  or  in  part.  In 
95  places  lead  or  lead-lined  pipes  are  used, 
and  cement-lined  pipes  in  48  places.  It  is 
noticeable  that  the  use  of  cement-lined  pipe 
is  largely  confined  to  Massachusetts  and 
New  Hampshire,  46  of  the  48  places  using 
it  being  in  these  two  states. 

Of  the  new  waterworks  systems — those 
constructed  within  the  past  10  years — the 
following  materials  have  been  used  for 
services:  Galvanized,  24;  plain  wrought 
iron,  1 ;  lead,  2 ;  cement  lined,  9. 

Changes  in  Materul  Used 
The  disfavor  with  which  plain  iron  and 
steel  are  regarded  is  shown  by  the  fact  that 
22  places  have  changed  from  these  mate- 
rials to  some  other,  while  only  one  place 
has  reported  as  having  taken  up  this  mate- 
rial. Galvanized  pipe,  on  the  other  hand, 
has  lost  only  17  while  gaining  46.  Lead 
and  lead-lined  pipes  have  gained  18  and  16 
places  respectively  and  lost  6  and  8. 
Changes  to  cement-lined  pipes  have  oc- 
curred in  11  places,  and  changes  from  ce- 
ment-lined pipes  to  some  other  material 
have  occurred  in  27  places. 

A  comparison  of  the  number  of  places 
now  using  the  different  materials  with  the 
number  of  places  where  this  material  has 


been  abandoned  shows  that  63  per  cent  of 
those  formerly  using  plain  iron  or  steel 
pipes  have  changed  to  some  other  material. 
Eight  per  cent  have  changed  from  gal- 
vanized iron ;  19  per  cent  from  lead  or  lead 
lined,  and  42  per  cent  from  cement  lined. 
Of  those  places  where  changes  have  been 
made  from  galvanized  pipe  to  some  other 
material,  13  are  supplied  from  surface 
sources,  1  with  ground  water,  and  3  with 
filtered  water.  Of  the  places  changing  from 
lead  or  lead-lined  pipe  to  some  other  mate- 
rial, 5  are  supplied  from  surface  sources, 
13  from  ground-water  sources,  and  4  from 
filtered  sources.  Of  the  places  abandoning 
cement-lined  pipes  for  other  material,  18 
are  supplied  with  surface  water,  7  with 
ground  water,  and  1  with  filtered  water. 

Reasons  for  Change  of  Pipe 

The  reasons  reported  for  the  changes  are 
varied.  The  changes  from  plain  and  gal- 
vanized pipes  are  almost  entirely  on  ac- 
count of  rust.  The  changes  from  lead  pipes 
are  largely  on  account  of  the  possibility  of 
lead  poisoning,  although  in  some  cases  it 
has  been  on  account  of  expense  or  because 
of  the  bursting  of  the  pipes  under  pressure. 
Lead-lined  pipe  has  been  abandoned  on  ac- 
count of  lead  poisoning  and  trouble  from 
bursting  and  because  of  the  difficulty  in 
making  joints  which  will  not  corrode.  Of 
20  places  reporting  the  abandonment  of 
cement-lined  pipes,  8  were  on  account  of 
trouble  at  the  joints,  6  for  convenience,  2 
on  account  of  expense,  1  on  account  of  the 
difficulty  in  getting  good  work,  1  because 
of  rust,  1  because  the  cement  broke  off,  1 
because  of  outside  rust. 

A  large  proportion  of  the  places  where 
the  works  have  been  in  operation  for  a  suffi- 
cient time  report  trouble  with  service  pipes 
no  matter  what  the  material  used,  except 
in  the  case  of  cement-lined  pipes.  With 
cement-lined  pipes,  54  per  cent  of  the  places 
replying  report  little  or  no  trouble.  With 
galvanized  pipe,  36  per  cent  of  the  places 
report  little  or  no  trouble,  and  with  lead 
pipe  10  per  cent  so  report.  The  trouble 
with  iron  and  steel  pipes,  both  plain  and 
galvanized,  appears  to  be  through  the  entire 
length  of  the  pipe.  The  trouble  with  lead 
pipes  appears  largely  at  the  corporation 
cock.  The  trouble  with  cement-lined  pipes 
is  very  largely  corrosion  of  the  outside  of 
the  pipe  just  inside  the  cellar  walls,  with 
some  trouble  at  the  lead  gooseneck. 

Life  of  Service  Pipes 

The  data  in  regard  to  length  of  life  of 
a  service  pipe  and  the  period  that  elapses 
before  it  begins  to  give  trouble  are  very 
unsatisfactory.  The  averages  of  the  fig- 
ures given  in  the  returns  are  as  follows : 


Tears  before  Lite  of 

trouble  pipe, 

begins  years 

Plain  iron  or  steel 12  16 

Galvanized    15  20 

Lead 10  35 

Lead  lined 10  23 

Cement  lined   14  28 


The  main  sources  of  trouble  from  corro- 
sion are  largely  inside  the  pipes,  due  to  the 
action  of  the  water.  In  certain  soils,  how- 
ever, there  is  a  rapid  corrosion  of  the  pipes 
on  the  outside,  and,  in  case  the  inside  is 
protected,  as  in  the  case  of  cement-lined 
pipes,  this  is  the  main  source  of  trouble. 
Pipes  laid  in  salt  marsh  or  in  cinder  fill  are 
certain  to  be  acted  upon  rapidly.  Pipes 
in  clay  are  much  more  subject  to  corrosion 
on  the  outside  than  those  in  sand  or  gravel. 


One  of  the  common  places  where  trouble  oc- 
curs is  at  the  corporation  cock,  or  where 
a  gooseneck  is  used  at  the  junction  of  the 
gooseneck  with  the  service  pipe.  Some  of 
the  troubles  at  the  corporation  cock  are  due 
to  the  tuberculation  of  the  main  pipe,  which 
tends  to  cover  the  corporation  cock.  This 
can  be  overcome  in  a  large  measure  by  in- 
serting the  corporation  cock  well  beyond  the 
inside  of  the  main. 

Plain  Wrought  Iron  and  Steel 

The  committee  believes  that  there  are 
very  few  cases  where  the  use  of  either 
wrought  iron  or  steel  pipes  without  some 
protective  coating  for  services  is  justifiable. 
They  are  certain  to  become  filled  with  rust, 
and  the  expense  of  cleaning  or  renewing 
them  will  much  more  than  offset  the  extra 
first  cost  of  construction.  Covering  the 
metal  with  some  protective  paint  seems  to 
increase  its  life  but  slightly. 

In  the  compilation  of  the  returns,  wrought 
iron  and  steel  have  been  grouped  together, 
as  it  is  evident  that  the  words  are  used 
interchangeably  in  many  cases.  Of  those 
making  returns,  however,  very  few  have 
said  that  steel  pipes  were  used,  and  a  con- 
siderable number  have  called  attention  to 
the  fact  that  only  genuine  wrought  iron 
was  used.  Others  have  stated  their  belief 
in  the  superiority  of  wrought  iron  over 
steel,  deeming  it  of  sufficient  importance  to 
call  for  special  remark. 

The  relative  merit  of  steel  and  wrought 
iron  has  been  a  matter  of  controversy  ever 
since  steel  pipe  has  been  on  the  market. 
The  steel  pipe  has  the  advantage  of  greater 
strength  and  lower  cost,  but  the  advocates 
of  wrought  iron  claim  that  the  steel  cor- 
rodes more  rapidly,  has  a  much  shorter  life, 
and  is  more  difficult  to  work.  The  advo- 
cates of  steel  contend  that  the  life  of  steel 
is  as  long  as,  if  not  longer  than,  that  of 
wrought  iron.  Both  sides  produce  evidence 
to  support  their  claims,  much  of  which  ap- 
pears to  be  trustworthy.  The  claims  of 
both  sides,  also,  are  supported  by  compe- 
tent experts. 

Conditions  Govern  Behavior  op  Pipe 

The  behavior  of  pipes  under  different 
conditions  is  so  different  that  the  greatest 
care  must  be  exercised  in  drawing  conclu- 
sions. The  action  of  the  different  waters 
on  both  steel  and  wrought  iron  is  quite 
different,  so  that  the  results  obtained  in 
different  places  cannot  be  compared.  The 
action  of  the  water  on  the  pipes  depends  to  a 
considerable  extent  on  the  quantity  passing 
through  it,  and  a  pipe  which  contains  dead 
water  much  of  the  time  will  corrode  much 
less  rapidly  than  one  which  has  a  continu- 
ous fiow.  For  these  reasons  conclusions 
based  on  the  appearance  of  occasional  sam- 
ples are  worthless.  The  character  of  the 
metal  should  also  be  taken  into  considera- 
tion, as  there  is  wrought-iron  pipe,  for  ex- 
ample, which  is  of  inferior  quality  and  will 
not  resist  corrosion  as  well  as  genuine 
wrought  iron,  and  there  is  undoubtedly 
much  steel  pipe  sold  as  wrought  iron. 

The  experience  of  waterworks  super- 
intendents as  indicated  by  the  returns  and 
as  shown  by  previous  discussions  in  the 
meetings  of  the  association  is  decidedly  un- 
favorable to  steel  pipe,  and  while,  undoubt- 
edly, many  of  those  who  argue  in  favor  of 
wrought-iron  pipes  may  be  unfamiliar  with 
anything  else,  and  believe  in  it  because  they 
were  taught  to  believe  in  it,  there  is  cer- 
tainly a  large  number  of  reliable  men  who 
have  had  an  extended  experience  with  both 
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materials  who  are  firmly  convinced  that 
wrought  iron  is  much  superior  to  steel,  and 
there  must  be  some  good  reason  for  this 
belief. 

In  regard  to  the  working  of  the  steel, 
there  seems  to  be  no  doubt  that  the  same 
tools  used  for  wrought-iron  pipes  cannot  be 
satisfactorily  used  for  steel  pipes,  but  that 
with  suitable  tools  the  steel  pipes  can  be 
worked  without  any  difficulty. 

The  feeling  against  steel  pipes  appears 
to  be  chiefly  confined  to  New  England,  for 
it  is  undoubtedly  a  fact  that  a  majority  of 
pipes  used  in  other  sections  of  the  country 
are  of  steel,  and  it  is  apparent  that  no  more 
trouble  is  experienced  from  the  use  of  steel 
in  these  places  than  is  experienced  from  the 
use  of  wrought  iron  in  this  vicinity. 

Galvanized  Pipe 

The  action  of  water  on  zinc  is  compara- 
tively slight,  and  if  the  pipe — whether  of 
steel  or  wrought  iron — is  completely  cov- 
ered with  zinc  the  life  of  the  service  will 
be  very  materially  lengthened.  The  chief 
trouble  with  galvanized  pipe  is  in  the  joints, 
where  the  water  gets  directly  at  the  iron, 
and  in  the  imperfect  covering  of  the  iron. 

As  pipes  are  manufactured,  there  is  a 
large  quantity  of  scale  left  on  the  pipe, 
especially  on  the  inside.  In  the  galvanizing 
process  this  scale  is  simply  covered  with 
zinc.  When  the  scale  becomes  loose,  as  it 
invariably  will,  the  metal  of  the  pipes  is 
exposed  in  spots  directly  to  the  action  of 
the  water  and  corrosion  begins,  which  tends 
to  loosen  still  further  the  scale,  and  soon 
the  pipe  is  little  better  than  an  uncoated 
pipe.  The  wrought-iron  pipe  advocates 
claim  that  the  greater  roughness  of  the 
wrought  iron  insures  a  greater  quantity  of 
zinc,  but  the  extra  zinc  in  this  case  is  ob- 
viously not  so  distributed  as  to  be  of  any 
material  value. 

If  the  pipe  could  be  freed  from  scale  be- 
fore galvanizing,  leaving  a  comparatively 
smooth  surface,  the  effects  of  galvanizing 
would  be  much  greater,  as  there  would  be 
little  opportunity  for  the  direct  action  of 
the  water  on  the  iron.  One  of  the  steel 
companies  has  now  perfected  a  method  of 
removing  scale  from  the  pipes  which  would 
seem  to  be  of  enormous  advantage  both  in 
decreasing  the  friction  in  the  pipe  and  in 
making  it  possible  to  obtain  a  much  more 
durable  coating  of  zinc  when  galvanized. 
This  process,  which  is  applicable  both  to 
wrought-iron  and  steel  pipes,  is  likely  to 
result  in  the  production  of  very  much  bet- 
ter galvanized  pipe. 

Galvanized  pipe  appears  to  be  the  cheap- 
est practicable  material  for  services  where 
the  class  of  street  surfacing  is  not  such  as 
to  make  the  renewal  of  the  services  a  mat- 
ter of  great  expense.  They  will  give 
trouble,  especially  with  waters  which  attack 
metals  readily,  but  there  is  no  possibility 
of  danger  to  health  in  their  use. 

Whether  steel  pipe  is  as  durable  when 
galvanized  as  is  wrought  iron  is  a  matter 
which  is  open  to  discussion.  If  the  gal- 
vanizing is  perfect,  it  would  make  little 
difference  whether  the  metal  under  the  zinc 
resisted  corrosion  more  or  less.  With  the 
process  for  removing  scale  above  referred 
to,  it  would  seem  that  a  long  step  had  been 
made  toward  getting  a  perfect  galvanized 
pipe. 

Lead  Pipe 

Lead  is  in  many  respects  the  most  satis- 
factory material  to  use  for  service  pipes. 
Its  pliability  and  its  comparative  freedom 


from  corrosive  action  make  it  almost  ideal 
from  a  mechanical  standpoint.  The  cost  of 
lead  pipe  of  sufficient  thickness  to  safely 
withstand  the  pressure  is  more  than  the  cost 
of  many  other  materials  used  for  services, 
but  in  a  paved  street  the  greater  duration 
of  life  probably  more  than  compensates  for 
the  extra  cost,  and  in  places  where  the 
streets  are  occupied  by  other  pipes  and  con- 
duits the  ease  of  getting  over  and  under 
these  obstructions  with  a  flexible  pipe  is  a 
great  advantage.  The  most  serious  objec- 
tion to  the  use  of  lead  pipe  for  services  is 
the  possibility  that  the  water  may  dissolve 
enough  lead  from  the  pipe  to  cause  lead 
poisoning. 

Cause  of  Trouble 

The  reason  why  trouble  has  resulted  in 
some  places  and  not  in  others  is  found  in 
the  different  character  of  water  supplied  in 
these  places.  With  soft  water  which  con- 
tains considerable  carbonic  acid,  the  action 
of  water  on  the  lead  is  very  rapid.  Waters 
obtained  from  reservoirs  are  not  likely  to 
have  carbonic  acid,  and  instead  of  a  corro- 
sive action  the  water  tends  to  form  a  coating 
of  an  insoluble  lead  compound  on  the  inside 
of  a  pipe.  With  such  waters  there  is  no 
great  danger  in  the  use  of  lead.  The  danger 
in  such  cases  lies  in  the  possibility  that  at 
some  future  time  the  character  of  the  water 
will  change  either  by  the  introduction  of 
new  sources  of  supply  or  by  filtration  of  the 
old  supply. 

It  seems  to  be  practically  impossible  to 
determine  definitely  in  advance  what  the 
effect  of  any  water  on  lead  pipe  will  be,  as 
the  laboratory  results  fail  in  many  cases  to 
show  the  action  which  will  occur  in  actual 
practice.  Tests  of  service  pipes  in  use  for 
a  considerable  period  are  the  only  safe 
guides. 

Lead-Lined  Pipe 

Lead-lined  pipe  as  manufactured  several 
years  ago  gave  much  trouble  from  the  sepa- 
ration of  the  lead  lining  from  the  iron, 
leaving  the  metal  exposed  to  the  water.  The 
pipe  as  manufactured  to-day,  however,  ap- 
pears to  be  durable  and  prevents  the  corro- 
sion of  the  iron  or  steel  very  effectively.  It 
would  seem  that  the  life  of  such  pipe  would 
be  limited  only  by  the  corrosion  of  the  out- 
side of  the  pipe.  The  expense  of  the  lead- 
lined  pipe  is  much  less  than  that  of  lead 
pipe.  All  of  the  dangers  from  the  dissolving 
of  lead  which  have  been  enumerated  in  the 
case  of  lead  pipes  apply  equally  to  lead-lined 
pipes.  The  health  authorities  of  several  of 
the  New  England  states  advise  most 
strongly  against  the  use  of  lead  for  service 
pipes,  even  where  the  character  of  the  water 
now  in  use  is  such  as  to  indicate  that  there 
would  probably  be  no  injurious  effects. 

Cement-Lined  Pipes 

Cement-lined  pipes,  if  properly  con- 
structed, make  ideal  service  pipes  as  far  as 
the  interior  of  the  pipe  is  concerned.  The 
cement  is  not  acted  upon  by  water  and  the 
interior  of  the  pipe  will  remain  smooth  for 
an  indefinite  time.  There  are  many  places 
where  cement-lined  pipes  have  been  in  use 
for  many  years  without  any  trouble,  and 
there  are  many  others  where  they  have 
given  so  much  trouble  that  their  use  has 
been  discontinued.  The  reason  for  the  trou- 
bles which  have  been  experienced  are  found 
to  be  generally  the  improper  lining  of  the 
pipes  or  the  use  of  fittings  which  did  not  pre- 
vent the  water  from  getting  to  the  metal. 

Much  information  has  been  secured  in  re- 


gard to  the  methods  of  making  cement-lined 
pipes  and  of  joining  them  so  as  to  prevent 
corrosion  at  the  joints.  This  information 
will  be  given  in  the  final  report  of  the  com- 
mittee, but  need  not  be  given  in  detail  here. 

Trouble  with  cement-lined  services  occurs 
most  frequently  from  corrosion  on  the  out- 
side of  the  pipe,  and  especially  where  the 
pipe  enters  the  cellar.  Various  methods 
have  been  suggested  for  remedying  this.  A 
short  piece  of  the  pipte  where  it  passes 
through  the  cellar  wall  may  be  incased  in 
cement.  Another  suggestion  is  that  a  cou- 
pling be  placed  just  outside  the  wall,  so  that 
the  corroded  piece  may  be  readily  removed 
and  replaced.  Still  another  method  is  to  put 
in  a  short  section  of  brass  pipe  where  it 
passes  through  the  wall. 

The  use  of  galvanized  pipes  for  lining 
with  cement  undoubtedly  gives  the  pipe  a 
much  longer  life,  as  the  outside  is  in  this 
way  protected  from  corrosion  to  a  large  ex- 
tent. Painting  the  outside  of  the  pipe  is 
resorted  to  in  some  places  with  good  re- 
sults. 

Size  of  Service 

The  standard  size  for  services  is  ordi- 
narily %  in.,  but  in  several  cases  this  size 
has  been  increased  to  1  in.  or  even  to  1^  in. 
for  the  purpose,  chiefly,  of  lengthening  the 
life  of  the  service.  Where  plain  or  galvan- 
ized steel  or  wrought-iron  pipes  are  used, 
the  pipes  soon  fill  up  with  rust,  but  the 
service  which  they  render  is  fairly  satisfac- 
tory until  the  pipes  become  nearly  choked, 
when  they  must  be  cleaned.  A  1-in.  pipe 
has  about  twice  the  area  of  %-in.  pipe  and 
will  probably  last  at  least  twice  as  long  be- 
fore it  will  require  cleaning.  Where  meters 
are  not  used,  there  is  some  objection  to  the 
use  of  large  service  pipes,  as  the  waste  of 
water  from  leaks  and  from  carelessness,  and 
especially  the  use  of  water  through  garden 
hose,  is  considerably  larger  with  the  larger 
service.  Where  meters  are  used,  this  objec- 
tion does  not  apply,  and  it  seems  to  the 
committee  that  much  trouble  and  expense 
might  be  saved,  where  pipes  are  used  which 
are  liable  to  corrode,  if  the  services  should 
be  made  of  larger  size. 

Goosenecks  vs.  Rigid  Connections 

Rigid  connections  with  the  main  and  the 
omission  of  the  goosenecks  are  used  in  a 
large  number  of  places,  and  in  some  places 
such  connections  are  used  exclusively.  The 
advantages  of  the  rigid  connections  are  ob- 
vious. They  make  a  considerable  saving  in 
the  first  cost,  and  they  are  much  more 
readily  cleaned.  On  the  other  hand,  the 
gooseneck  permits  the  dropping  of  the  serv- 
ice below  the  main  and  away  from  frost, 
and  it  is  possible  to  make  the  service  take 
any  direction  from  the  main.  The  fact  that 
83  of  the  towns  reporting  use  rigid  connec- 
tions to  a  greater  or  less  extent,  and  that 
56  of  these  report  no  trouble,  and  many 
others  "little  trouble"  or  "some  trouble," 
would  indicate  that  the  use  of  rigid  connec- 
tions is  thoroughly  practicable. 

The  almost  universal  opinion  among  su- 
perintendents, especially  in  New  England, 
is  that  the  water  department  should  lay  and 
maintain  all  the  services  from  the  main  to 
the  stop  and  waste  in  the  cellar  whatever 
portion  of  the  expense  may  be  borne  by  the 
department.  The  cities  and  towns  in  which 
this  is  not  now  done  are  comparatively  few, 
and  in  these  places  the  superintendents  in 
many  cases  have  expressed  the  opinion  that 
it  would  be  wise  for  the  department  to  take 
charge  of  the  entire  service. 
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Insurance  Rates  Call  for 
Grading  of  Cities 

Charles  W.  Sherman  Presents  Committee  Re- 
port Dealing  with  Waterworks  Features 
of  Fire  Protection 

THE  following  progress  report  was  pre- 
sented by  the  committee  on  grading 
waterworks  for  flre  protection,  consisting  of 
Charles  W.  Sherman,  F.  A.  Mclnnes,  C.  M. 
Saville,  H.  V.  Macksey  and  R.  J.  Thomas. 

It  is  obvious  that  in  any  attempt  to  fix 
fire  insurance  rates  equitably  some  scheme 
of  classifying  or  grading  of  cities  must  be 
adopted,  in  which  all  features  which  affect 
liability  to  fires  and  the  facilities  for 
extinguishing  them  should  be  taken  into 
account.  In  the  past,  methods  of  grading 
for  insurance  purposes  seem  to  have  been 
of  a  haphazard  character,  at  least  in  so  far 
as  waterworks  were  concerned,  and  it  has 
been  impossible  to  obtain  any  definite  in- 
formation which  would  enable  one  to  judge 
in  advance  what  modifications  in  grading 
would  result  from  establishing,  or  from  a 
radical  improvement  of,  a  waterworks  sys- 
tem. It  has  therefore  been  impossible,  as  a 
rule,  for  waterworks  engineers  or  super- 
intendents to  indicate  what  saving  in  insur- 
ance premiums  might  be  expected  as  the 
result  of  any  particular  improvement  in  fire 
protection  resulting  from  improved  water- 
works. 

It  is  obvious  that  the  formulation  or  adop- 
tion of  a  system  of  grading  will  not  of  itself 
adjust  insurance  rates.  These  rates  are 
established  by  local  boards  or  commissions, 
not  all  of  which  base  their  grading  upon  the 
same  subdivisions  into  groups  or  classes, 
and  of  course  the  rates  fixed  in  various 
districts  are  often  widely  divergent.  The 
adoption  of  a  scientific  uniform  scheme  of 
grading  is  nevertheless  the  first  step  toward 
a  systematic  and  scientific  scheme  of  estab- 
lishing rates,  and  after  the  adoption  of  a 
standard  scheme  of  grading  it  would  be 
possible  to  estimate  what  improvement  in 
grading  would  result  from  any  contemplated 
change  in  the  waterworks  system,  and  thus 
compute,  at  least  approximately,  what  sav- 
ing in  insurance  rates  can  be  obtained  in 
view  of  the  rates  locally  in  force. 

Grading  Proposed  by  Underwriters 

The  first  attempt  at  a  scientific  schedule 
for  grading  cities  and  towns  with  reference 
to  fire  defense  and  physical  conditions  was 
prepared  by  the  engineers  of  the  National 
Board  of  Fire  Underwriters  in  1915.  This 
was  done  as  a  necessary  preliminary  to  the 
attempt  of  the  actuarial  bureau  of  that 
board  to  classify  fire  losses  and  from  the 
study  of  data  thus  obtained  to  establish  a 
basis  of  scientifically  fixing  insurance  rates. 

The  grading  schedule  proposed  by  the  na- 
tional board  is  based  on  several  years  of 
careful  investigation,  by  their  engineering 
staff,  of  the  fire-protective  features  of  cities 
throughout  the  United  States.  It  is  based 
upon  a  plan  of  assigning  to  the  various  fea- 
tures of  fire  defense  points  of  deficiency 
depending  upon  the  extent  of  variance  from 
standards  formulated  by  a  study  of  condi- 
tions in  more  than  five  hundred  cities,  the 
natural  and  structural  conditions  which  in- 
crease the  general  hazard  of  cities,  and  the 
lack  of  laws  or  of  their  enforcement  for  the 
control  of  unsatisfactory  conditions.  The 
sum  of  the  maximum  points  of  deficiency  is 
5000,  divided  in  accordance  with  the  relative 
features  considered,  as  fixed  by  the  engi- 
neers of  the  national  board,  as  follows: 


RELATIVa  VALTIEI 

Water  supply : 

Kiigine  «tream  basis 

HoHe  stream  basis 

Fire  department: 

Kngine  stream  basis 

Hose  stream  basis 

1 

2,000 
1,150 

Points 

050 
50 
200 
200 
150 
700 

1,700 
1,450 

Police     

Building  laws 

Explosives  and  inflammables 

Klectriclty 

Natural  and  structural  conditions 

Total 

5,000 

The  classification  based  on  this  schedule 
is  as  follows: 

Class  of  city 

or  town  Points  of  deficiency 

1 0  to      500 

2 501  to  1,000 

3 1,001   to  1,500 

4 1,501   to  2,000 

5 2,001  to  2,500 

6 2,501  to  3,000 

7 3,001  to  3,500 

8 3,501  to  4,000 

9 4,001  to  4,500 

10 More    than    4,500 

points,  or  without 
any  flre  protection 


The  detailed  schedule  in  its  present  form 
is  appended  to  this  report  as  far  as  it  relates 
to  waterworks  features.  It  must  be  remem- 
bered that  this  schedule  is  tentative,  having 
been  revised  several  times,  and  it  is  subject 
to  further  revision  as  experience  may  show 
it  to  be  desirable. 

Interest  in  Insurance  Grading 

It  may  be  that  some  question  will  arise 
as  to  the  propriety  or  desirability  of  the 
New  England  Waterworks  Association  in- 
teresting itself  in  a  manner  which,  on  the 
face  of  it,  has  to  do  only  with  the  grading 
of  cities  for  insurance  purposes.  The  man- 
ner in  which  waterworks  men  may  utilize 
schedules  for  grading  has  already  been  sug- 
gested. It  must  not  be  forgotten,  too,  that 
the  engineers  of  the  insurance  companies 
are  as  a  rule  hydraulic  or  waterworks 
engineers  who  are  devoting  themselves  to 
advising  their  employers,  the  insurance  com- 
panies, with  relation  to  the  efficiency  for  fire 
fighting  of  the  waterworks  systems,  so  many 
of  which  are  in  the  control  of  members  of 
this  association.  To  be  sure,  the  insurance 
engineer  studies  also  the  effect  of  many 
other  features  upon  fire  hazards  and  fire 
protection,  but  almost  all  of  them  have  to  do 
with  the  facilities  for  quickly  and  advan- 
tageously utilizing  the  protection  afforded 
by  our  waterworks  systems. 

It  is  obviously  desirable,  therefore,  that 
the  engineers  grading  these  systems  with  a 
view  to  their  value  for  fire  protection,  and 
the  men  in  control  of  the  waterworks,  should 
agree  as  to  the  methods  and  points  by  which 
rating  shall  be  arrived  at.  Constructive 
criticism  on  a  standard  grading  schedule 
should  therefore  be  obtained,  not  alone  from 
the  engineers  engaged  in  making  such  rat- 
ing, but  also  from  the  men  having  to  do  with 
the  construction,  operation  and  maintenance 
of  our  waterworks  systems. 

With  this  idea  in  view  the  New  England 
Waterworks  Association  passed  a  vote  in 
February,  1916,  authorizing  the  appoint- 
ment of  the  present  committee. 

Progress  Report  of  Committee 

This  committtee  wishes  at  the  outset  to 
call  attention  to  the  notably  friendly  spirit 
manifested  by  the  National  Board  of  Fire 
Underwriters,  which  has  welcomed  our  crit- 
icism and  has  co-operated  with  us  in  every 
way,  sending  its  chief  engineer,  George  W. 


Booth,  and  his  principal  assistant,  Clarence 
Goldsmith,  to  confer  with  us  in  Boston.  In 
short,  the  national  board  has  shown  an  open 
and  above-board  policy,  and  a  willingness  to 
recognize  the  New  England  Waterworks  As- 
sociation, and  the  assistance  which  it  could 
afford,  that  augurs  well  for  a  better  future 
understanding  between  the  waterworks  and 
the  insurance  interests. 

Proposed  Schedule 

The  committee  has  given  the  proposed 
schedule  careful  study,  and,  considering  it 
as  a  whole,  is  satisfied  that  it  is  a  long  step 
in  the  right  direction.  In  view  of  its  tenta- 
tive character,  criticisms  of  the  detail,  and 
particularly  of  the  number  of  points  of  de- 
ficiency assigned  to  various  features,  are  not 
of  controlling  significance  at  the  present 
time.  The  classification,  when  effected,  will 
in  the  nature  of  things  have  a  direct  bear- 
ing upon  the  actual  insurance  rates,  par- 
ticularly when  studied  in  connection  with 
the  data  relating  to  actual  losses  now  being 
classified  and  arranged  by  the  actuarial 
committee  of  the  national  board.  It  is  in- 
conceivable that  the  rates  should  continue 
to  be  assessed  in  the  present  illogical  and 
ofttimes  unfair  manner.  The  practical  and 
most  desirable  result  fairly  to  be  expected 
to  follow  the  adoption  of  the  schedule,  as 
was  noted  above,  is  the  possibility  of  de- 
termining with  reasonable  accuracy  the 
saving  in  insurance  that  will  result  from  a 
given  expenditure  for  improvements  in  a 
waterworks  system.  In  other  words,  it  will 
be  possible  in  designing  a  new  system  or 
improving  an  old  one  to  estimate  upon  prob- 
able insurance  rates,  just  as  comparative 
construction  costs  are  now  figured. 

In  the  meetings  of  the  committee  consid- 
erable criticism  developed  in  regard  to  cer- 
tain fundamental  provisions  of  the  schedule. 
After  full  and  free  discussion  with  the  engi- 
neers  of  the  national  board  we  found  that 
many  of  the  questions  raised  by  us  were  the 
same  as  those  which  they  hacd  met  and  dis- 
cussed in  their  earlier  study  of  the  problem, 
and  we  are  now  satisfied  that  the  schedule 
in  its  present  formative  stage  is  a  well- 
considered  one. 

Changes  Suggested 

Certain  modifications  have  been  made  at 
our  suggestion,  and  others  are  now  under 
consideration.  In  two  respects,  however,  we 
have  been  unable  thus  far  to  agree  fully 
with  the  engineers  of  the  national  board  or 
to  convince  them  of  the  equity,  from  their 
point  of  view  as  well  as  of  ours,  of  certain 
changes  which  it  seems  to  us  should  be 
made.  First,  no  penalty  is  assigned  to  too 
frequent  or  unduly  large  fire  pipe  connec- 
tions from  distribution  systems,  nor  are 
rules  which  should  obtain  in  regard  to  the 
granting  of  such  connections  considered  in 
the  schedule.  We  fully  recognize  the  im- 
perative need  of  connections  of  sufficient 
size  for  fire  defense,  but  we  equally  recog- 
nize the  necessity  of  adequately  safeguard- 
ing them.  Water  in  our  mains  should  be 
used  for  fire  protection  just  as  poisons  are 
used  in  medical  practice — to  cure  and  not  to 
kill  the  patient. 

The  second  issue  is  in  regard  to  the  right 
to  existence  of  the  so-called  4-in.  hydrant. 
As  submitted  to  us,  the  grading  schedule 
would  penalize  this  hydrant  under  all  con- 
ditions, since  none  of  the  4-in.  hydrants 
can  meet  the  stipulations  as  to  capacity  and 
friction  loss.  We  fully  recognize  that  the 
4-in.  hydrant  has  no  place  in  urban  con- 
ditions, but  we  are  unable  to  agree  that  the 


390 


ENGINEERING     RECORD 


Vol.  74,  No.  13 


same  is  true  under  all  conditions,  and  we 
feel  that  the  logical  course  is  to  recognize 
that  the  small  hydrant,  like  the  smaller  sizes 
of  pipe,  has  its  proper  sphere.  The  4-in. 
hyarant  should  be  severely  penalized  in  city 
practice;  but  in  districts  where  the  pipes 
are  properly  small  and  where  the  necessity 
of  anything  more  than  a  single  compara- 
tively small  fire  stream  is  practically  non- 
existent, it  is  believed  that  no  deficiency 
should  be  charged  on  account  of  the  use  of 
the  4-in.  hydrant. 

The  vote  under  which  this  committee  was 
established  instructed  it  to  report  whether 
or  not  it  was  desirable  for  the  association 
to  indorse  this  or  any  similar  schedule. 
Your  committee  is  fully  in  accord  with  the 
principle  of  the  schedule  under  considera- 
tion, but  does  not  think  it  wise  or  desirable 
to  pass  any  vote  of  endorsement  at  the 
present  time,  particularly  in  view  of  the 
tentative  character  of  the  schedule  and  the 
modification  which  it  is  likely  to  undergo 
before  reaching  its  final  form.  No  action 
of  the  association  is  therefore  recommended 
at  the  present  time.  It  is  believed,  however, 
that  members  of  the  association  confronted 
with  problems  of  this  nature  will  be  ma- 
terially assisted  by  the  schedule,  even  in  its 
preliminary  form. 

The  report  is  accompanied  by  an  appendix 
of  proposed  standard  grading  schedules. 


HEAVIEST  TYPE  OP  ENGINE  ON  TURNTABLE  AT  WELLINGTON,   KANSAS 


signed  for  the  Santa  Fe  Railway  System. 
As  the  drop  at  the  ends  is  more  serious  than 
for  the  75  and  85-ft.  tables,  special  study 
was  given  to  the  one  item  of  overcoming 
the  pound  when  engines  run  on  or  off. 

The  100-ft.  turntable  is  designed  espe- 
cially for  handling  prairie  Mallet  engines, 
which  have  a  length  of  about  90  ft.  between 
centers  of  extreme  wheels  for  the  engine 
and  tender  coupled.  The  table  itself  weighs 
a  little  more  than  90  tons,  while  the  cast- 
steel  radial  blocks  on  the  circle  walls  for 
forty-six  tracks  at  Albuquerque,  N.  M., 
weigh    about    19    tons.     For    the    double 


be  centered  approximately  on  the  table  when 
the  tender  is  loaded,  the  two  engines  men- 
tioned cannot  be  centered.  This  lack  of  bal- 
ance has  not  been  found  to  interfere  with 
the  handling  of  the  table,  which  is  operated 
by  an  electric  motor  nominally  rated  at 
20  hp. 

The  track  rails  on  the  table  project  nearly 
to  the  center  of  the  circle  wall,  where  they 
meet  the  radial  tracks,  which  are  supported 
by  heavy  cast-steel  radial  blocks.  The  pro- 
jecting ends  of  the  rails  on  the  table  are 
also  supported  on  these  blocks  by  the  use 
of  shoes  which  are  suspended  from  the  bot- 


Pounding  Prevented  in  100- 
Foot  Santa  Fe  Turntable 

Special  Cast -Steel  Track  Blocks  and  Rail  Locks 
Eliminate  Pound  in  Tables  Designed  for 
Heaviest  Locomotives 

INCREASE  in  length  of  turntables  re- 
quired to  meet  heavy  power  has  empha- 
sized the  fact  that  the  pounding  at  the  ends 
of  75-ft.  tables  or  larger  is  much  more  trou- 
blesome than  for  smaller  sizes.  For  tables 
75  to  90  ft.  in  diameter  of  pit,  constructed 
in  the  ordinary  manner,  it  costs  from  $400 
to  $500  per  annum  for  repairs  to  the  end 
wheels  and  center.  Turntables  having  a  pit 
diameter  of  100  ft.  have  recently  been  de- 


VIEW  SHOWING  THROUGH-GIRDER   FLOOR   SYSTEM   AND  BRACKET  STAYS 


prairie  Mallet  engines  with  tender  loaded 
the  distance  from  center  of  forward  wheel 
to  center  of  gravity  is  46  ft.,  and  with  the 
tender  empty  this  distance  is  39  ft. 

At  Albuquerque  a  four-wheel  shifting 
engine  is  employed  around  the  yard  and  is 
used  for  placing  dead  engines  in  the  engine 
house.  This  shifting  engine  has  about 
63,000  lb.  on  one  axle  and  45,000  lb.  on  the 
other,  and,  together  with  the  large  Pacific- 
type  passenger  engine  known  as  the  3500 
class,  is  commonly  turned  on  the  table  at 
Albuquerque.     While  the  Mallet  engine  can 


OBTAILS   OF    CAST-STEEL    TRACK    BLOCK    AND    RAIL    LOCKS,    SHOWING  YOKE 


torn  flanges  of  the  track  rails.  When  the 
end  wheels  in  the  table  are  in  contact  with 
the  top  of  the  circle  track  these  sliding 
wedges  will  just  fit  tight  on  the  top  of  the 
radial  blocks  on  the  projecting  ends  of  these 
rails.  By  this  arrangement  the  locomotives 
will  run  on  or  off  the  table  without  any 
pounding  effect.  They  are  operated  by  a 
yoke  and  lever,  the  details  of  which  are  in- 
dicated on  the  accompanying  drawing. 

A  counterweight  is  used  on  the  floorbeam 
at  the  motor  end  so  that  when  the  table  is 
empty  that  end  is  always  down  on  the  pit 
rail.  In  order  to  allow  engines  to  run  on 
the  high  end,  an  eccentric  or  cam  was  used 
at  the  motor  end;  and  to  prevent  breakage 
of  this  eccentric  a  tripping  device  was  used 
which  released  the  load  on  the  eccentric 
when  the  first  wheel  of  the  locomotive 
passed  on  the  table. 

This  eccentric  and  the  tripping  device 
were  applied  to  the  first  table  only,  but  were 
only  used  a  short  time.  The  other  tables 
were  ordered  without  the  tilting  device  or 
the  tripper,  and  orders  have  been  issued 
that  the  motor  end  of  the  table  is  always  to 
be  turned  to  meet  the  oncoming  load.  This 
arrangement  does  not  cause  any  appreciable 
delay  in  handling  power  and  is  found  to  be 
more  satisfactory. 

Heavy  end  trucks  with  two  30-in.  wheels 
for  each  corner  are  used  at  each  end  of  the 
main  girders.  The  Santa  Fe  standard  cen- 
ter designed  for  500-ton  swinging  load, 
similar  to  the  American  Bridge  Company's 
type  D  center,  was  combined  with  the 
through  type  of  plate  girders  and  steel  floor. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  tvill  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Pump  Boat  Washes  Cofferdam  Fill 
to  Place  from  Barges 

By  GEORGE  W.  McALFIN 

Junior  Engineer,  Ohio  River  Dam  No.  35, 

New  Richmond,  Ohio 

DECK  BARGES  were  loaded  with  mate- 
rial and  to^'ed  to  position  alongside  a 
pump  boat,  which  discharged  on  to  their 
decks  and  washed  the  material  into  the 
river  to  fill  a  channel  scoured  at  that  point 
to  a  depth  of  28  ft.,  so  that  a  cofferdam 
could  be  built  to  inclose  the  remaifling  parts 
of  the  work  at  government  dam  No.  35  on 
the  Ohio  'River.  The  method  proved  suc- 
cessful after  the  ordinary  one  of  scowing 


as  the  sand  and  gravel  which  composed  the 
material  were  easily  moved  by  water.  The 
same  general  method  has  been  used  in  plac- 
ing banking  alongside  cofferdams,  the  ma- 
terial in  this  case  being  washed  directly 
against  the  cofferdam  sheeting.  The  dam  is 
being  built  for  the  United  States  govern- 
ment by  the  National  Contract  Company. 
L.  H.  Prell,  assistant  engineer,  is  in  charge 
for  the  government. 


used  again  at  the  next  pier  site.  One  frame 
was  used  successively  on  all  of  the  20  x 
40-ft.  cofferdams.  Being  set  plumb,  and 
driven  inside  a  rigid  guide  frame,  the  sheet- 
ing itself  was  little  warped,  and  proved  un- 
usually easy  to  pull. 


Outside  Template  Used  Repeatedly 
in  Building  Steel  Cofferdams 

By  F.  P.  KEMON 

Superintendent,  Robert  Grace  Contracting 

Company,  Harrisburg,  Pa. 

THE  OUTSIDE  template  shown  in  the 
photographs  was  built  by  the  writer,  and 
used  repeatedly  in  setting  up  and  guiding 
the  new  steel  sheeting  for  successive  coffer- 
dams required  in  constructing  the  piers  for 


Winding  Cables  on  Drive  Wheel 
Converts  Tractor  Into  Hoist 

By  H.  S.  CARPENTER 
Cobleskill.  New  York 

A  TRACTION  engine  was  recently  con- 
verted into  a  hoist  in  connection  with 
some  of  the  writer's  work  by  jacking  one 
wheel  off  the  ground  and  using  it  as  a  cable 
drum.  It  was  necessary  to  place  a  35-hp. 
locomotive  boiler  in  a  location  which  re- 
quired that  the  boiler  be  transported  across 
a  very  wet  field  which  would  not  hold  up 
the  traction  engine  being  used  to  handle  the 
boiler.     The  latter  was  mounted  on  wide 


TEMPLATE    SHOWN    AT   LEFT    OUTSIDE  COFFERDAM    BRACING    WAS   ASSEMBLED    WITH    BRACING   FOR   EACH    PIER    IN    TURN    ON    WORK    TRESTLE 


in  material  excavated  by  dredge  had  failed 
to  produce  satisfactory  results.  The  barges 
were  towed  to  position  alongside  the  pump 
boat  at  a  point  the  right  distance  above 
the  line  of  fill  to  allow  the  material  washed 
off  to  settle  into  place  with  the  current.  An 
old  pump  boat,  equipped  with  a  12-in.  pump 
and  boiler,  was  used.  The  discharge  from 
the  pump  was  first  directed  at  material  on 
the  downstream  end  of  the  barge,  and  the 
latter  was  slowly  dropped  downstream  until 
all  the  material  had  been  washed  off.  The 
force  of  the  stream  from  the  pump  dis- 
charge was  sufficient  to  hold  the  barge  away 
from  the  pump  boat.  The  stream  was  di- 
rected to  the  deck  of  the  barge  from  the 
ordinary  discharge  flume,  which,  as  is  usual 
with  these  boats,  was  built  over  the  pump 
discharge  across  one  end  of  the  barge,  at  a 
considerable  height  above  the  deck. 

Three  derrick  boats  were  used  to  load 
the  barges.  These  carried  an  average  of 
150  cu.  yd.  of  material  each.  The  derrick 
boats  each  averaged  five  barges  in  8  hours, 
thus  placing  about  2300  cu.  yd.  of  fill  a  shift. 
The  pump  boat  was,  however,  able  to  wash 
the  material  from  the  barges  faster  than 
they  could  be  loaded  and  towed  to  position, 
it  requiring  only  25  minutes  to  clean  off  a 
barge. 

The  scheme  has  proved  very  successful, 


the  Susquehanna  River  bridge  recently  com- 
pleted by  the  Robert  Grace  Contracting 
Company  for  the  Philadelphia  &  Reading 
Railroad  at  Milton,  Pa.,  and  described  in 
the  Engineering  Record  for  May  20,  1916, 
page  676. 

The  new  bridge  was  built  parallel  to  and 
directly  above  the  old  bridge,  and  great 
quantities  of  large  riprap  stone,  placed  to 
protect  the  old  piers,  were  encountered  in 
the  8  to  15  ft.  of  soft  material  that  overlay 
the  rock  beneath  the  river  bed.  This  made 
it  difficult  to  set  the  steel  sheeting  to  cor- 
rect line  before  driving,  and  obliged  the 
writer  to  devise  the  template  shown. 

This  template  was  an  outside  frame  of 
timber  6  in.  larger  all  around  than  the  cof- 
ferdam bracing  itself.  The  bracing,  assem- 
bled with  the  frame  of  the  template,  was 
built  on  the  work  trestle  and  set  in  place 
by  a  30-ton  locomotive  crane.  The  wales 
of  both  the  bracing  and  template  were  made 
of  doubled  6  x  8-in.  oak  timbers,  with 
lengths  of  round  wood  piling  as  upright  sup- 
ports and  2  x  10-in.  yellow-pine  cross-braces. 

Thr  template  not  only  made  it  possible 
to  set  up  and  drive  the  steel  sheeting  true 
to  line,  but  furnished  a  good  foundation  for 
working  platforms.  After  all  the  sheet  pil- 
ing at  one  pier  had  been  driven  the  tem- 
plate frame  was  removed  by  the  crane  and 


skids,  but  it  was  not  possible  to  use  a  single 
block  and  a  long  line  to  pull  it  across  the 
soft  ground  by  operating  the  tractor  in  the 
ordinary  manner,  because  there  was  no  room 
in  which  to  maneuver.  Therefore,  the  en- 
gine was  anchored  down  by  clipping  a  wire 
line  to  one  drive  wheel  and  to  the  frame  so 
that  it  could  not  turn  and  jacking  up  the 
other  wheel  until  it  cleared  the  ground  a 
couple  of  inches  and  could  be  used  for  a 
drum.  Using  for  deadmen  a  couple  of 
stumps  near  the  intended  site  of  the  boiler, 
tackle  was  rigged  up,  the  lead  line  wound 
around  the  free  wheel  of  the  tractor,  and 
the  boiler  pulled  to  place  in  short  order. 


How  Variety  of  Sheet-Pile  Struc- 
tures Can  Be  Made  Watertight 

Sir:  In  answer  to  the  question  appearing 
in  the  Engineering  Record  of  Aug.  19,  page 
242,  under  the  head,  "Asks  How  Variety  of 
Sheet-Pile  Structures  Can  Be  Made  Tight," 
the  experience  of  the  writer  in  building  two 
dams  of  both  Lackawanna  and  Carnegie 
steel  sheeting  may  be  of  use.  Both  dams, 
built  v/ithin  the  last  two  years,  were  con- 
structed with  single  walls  of  sheeting.  Each 
was  about  4800  sq.  ft.  in  area,  and  each 
was  built  in  15  to  25  ft.  of  water.    Excava- 
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tion  inside  the  dams  extended  to  a  depth 
of  20  ft.  over  all,  and  wells  were  sunk  in- 
side them  to  a  depth  of  90  ft. 

If  second-hand  sheeting  could  be  driven 
at  all,  it  was  found  practically  as  good  as 
new.  There  is  no  advantage  in  stretching 
steel  sheeting  at  joints.  Watertightness  is 
produced  by  side  pressure  of  sheet  against 
sheet  in  the  joints  caused  by  the  pressure 
resulting  from  the  head  of  water  outside 
the  dam. 

Steel  sheeting  joints  should  never  be 
calked.  It  is  better  to  use  a  large  pumping 
plant  for  the  initial  pumping  out  in  order 
to  get  about  1  ft.  difference  of  head  as 
quickly  as  possible.  After  pumping  is 
started,  men  should  go  around  outside  the 
dam  with  fine  cinders,  pouring  these  out- 
side of  and  against  the  steel  sheeting.  The 
cinders  are  carried  into  the  joints  by  the 
water.  The  writer  has  stopped  leaks  pass- 
ing as  much  water  as  a  1-in.  hose  with  a 
single  shovelful  of  cinders.  After  a  foot  to 
18  in.  difference  in  head  between  the  inside 
and  outside  of  the  dam  has  been  estab- 
lished, 75  per  cent  of  the  pumping  capacity 
may  usually  be  dispensed  with. 

The  writer  used  6  and  8-in.  Nye  steam 
pumps,  and  prefers  direct-acting  pumps  of 
this  type  to  centrifugal  pumps  when  the 
latter  are  mounted  on  the  sheeting,  as  it 
has  been  his  experience  that  the  vibration 
produced  by  the  centrifugal  pumps  keeps 
the  sheeting  in  the  neighborhood  from  be- 
coming tight. 

Carl  0.  Johnson, 
Assistant  Engineer,  Department  of  Public 
Works. 

Chicago,  111. 


Spar  Tree  for  Logging  Topped 
with  Dynamite 

IN  LOGGING  by  the  high-lead  system, 
masts  150  to  200  ft.  high  are  made  by 
using  a  growing  tree  from  which  the  small 
part  of  the  top  and  the  necessary  branches 
are  removed.  Removing  these  tops  with  an 
axe  and  saw  is  likely  to  prove  dangerous, 
and  the  Manley-Moore  Lumber  Company  of 
British  Columbia  has  devised  a  method  of 
shooting  the  tops  out  with  dynamite. 

After  the  branches  have  been  removed, 
a  rigger  climbs  the  tree,  with  a  set  of  irons, 
to  the  point  where  it  is  necessary  to  cut  off 
the  top.  Here  the  trunk  is  usually  about 
12  in.  in  diameter.  The  rigger  ties  a  string 
of  dynamite  cartridges,  fastened  end  to  end 
like  sausages,  around  the  trunk  at  this  point, 
inserts  a  blasting  cap  with  about  20  ft.  of 
fuse  in  one  of  these  sticks,  lights  the  end 
of  the  fuse,  and  is  then  able  to  descend  to 
the  ground  and  reach  a  place  of  safety  be- 
fore the  explosion  takes  place.  The  tree  top 
jumps  into  the  air  with  the  explosion,  and 
the  trunk  is  left  ready  for  attaching  the  rig- 
ging for  dragging  in  and  loading  the  logs. 


Mixer  Mounted  on  Trucks  Paves 
Street-Railway  Tracks 

CONCRETE  foundations  for  pavements 
bettveen  street-railway  tracks  have  been 
laid  on  several  streets  in  Kansas  City,  Mo., 
during  the  past  summer  at  the  rate  of  20 
cu.  yd.  an  hour  by  the  y2-yd.  Foote  mixer 
shown  mounted  on  wheels  in  the  accom- 
panying photograph.  The  mixer,  mounted 
on  small  car  wheels,  backs  away  from  its 
work,  and  is  supplied  with  material  from 
piles  along  the  street.  A  plank  platform 
for  the  wheelbarrows  to  discharge  from 


MIXER   ON   TRUCKS   BACKS   AWAY   FROM   WORK  BETWEEN    STREET-CAR   TRACKS 


rests  on  the  rails  on  the  charging  side  of 
the  mixer,  opposite  the  point  where  con- 
crete is  being  poured.  It  is  reached  by 
plank  runways,  the  whole  arrangement  be- 
ing moved  in  a  few  minutes  by  four  men. 

The  mixer  is  in  charge  of  John  Den- 
man,  foreman  for  the  Kansas  City  Railways 
Company. 

Hitch  Motor  to  Steam  Mixer  to 
Cut  Running  Cost 

AN  ELECTRIC  motor  bought  at  a  cost 
of  $65  and  installed  on  a  steam  mixer 
of  10  cu.  ft.  capacity  at  a  further  cost  of 
$6.10  saved  this  entire  cost  for  Ryberg 
Brothers  of  Salt  Lake  City  in  reduced  op- 
erating expenses  in  the  first  month  of  its 
use.  Although  electric  current  enough  to 
operate  the  10-cu.  ft.  mixer  at  the  rate  of 
60  yd.  per  8-hour  day  costs  $1.80,  as  against 
$1  a  day  for  coal  when  using  the  boiler  and 
steam  engine  with  which  the  mixer  was 
originally  equipped,  no  special  attendant 
was  required  for  the  electric  motor,  and  the 
wages  of  the  engineer  formerly  employed  to 


fire  the  boiler  and  run  the  steam  engine 
were  saved.  At  Salt  Lake  City  this  amount- 
ed to  $3.50  per  day,  making  the  cost  of 
steam  operation  per  25-day  month  $112.50, 
as  compared  with  $45  for  electric  operation 
in  the  same  period. 

The  low  cost  of  installation  is  explained 
by  the  ingenious  manner  in  which  the  motor 
was  mounted.  The  old  boiler  was,  of  course, 
removed,  but  the  vertical  engine  was  not. 
The  motor  was  belted  to  its  flywheel  after 
the  piston  rod  and  eccentric  had  been  dis- 
connected from  the  crankshaft  of  the  en- 
gine. The  pulley  on  the  motor  is  51/2  in.  in 
diameter  and  the  engine  has  a  24-in.  fly- 
wheel. The  motor  is  mounted  on  8  x  8-in. 
timbers  which  extend  across  the  bed  frame 
of  the  mixer  so  that  an  8-ft.  belt  center  is 
secured. 


MOTOR   RUNS   STEAM    MIXER   AT    SAVING 


Extended  Use  of  Motor  Vehicles  Brings 
Increase  in  Road  Construction 

A  recently  completed  study  of  roads  in 
Pennsylvania,  New  Jersey  and  New  York 
by  the  U.  S.  Department  of  Agriculture 
shows  that  in  1914  roads  treated  with  bitu- 
minous preparations  made  up  15.4  per  cent 
of  the  improved  highways  in  those  states, 
as  against  1  per  cent  in  1909.  Approxi- 
mately 9  per  cent  of  the  improved  road 
mileage  of  the  three  states  is  now  surfaced 
with  concrete  brick  and  similar  materials, 
while  in  1909  roads  of  that  type  constituted 
only  1  per  cent  of  the  improved  highways. 
In  1904  neither  bituminous  nor  the  other 
kinds  of  roads  were  found  in  the  three 
states,  and  untreated  macadam  and  gravel 
roads  predominated.  In  1914  the  three 
states  named  spent  $40,864,831  for  road  im- 
provement. New  York  appropriated  more 
than  $23,000,000;  New  Jersey,  about 
$7,000,000;  Pennsylvania,  $10,000,000.  In 
addition,  county,  town,  and  township  bonds 
voted  in  New  York  totaled  nearly  $12,000,- 
000;  in  New  Jersey,  $14,000,000;  in  Penn- 
sylvania, $27,500,000.  Altogether  the  road 
mileage  in  the  three  Middle  Atlantic  states 
on  Jan.  1,  1915,  was  185,770.84,  of  which 
the  approximate  state  mileages  were:  New 
York,  79,000 ;  New  Jersey,  15,000,  and  Penn- 
sylvania, 91,500.  This  is  exclusive  of  prac- 
tically all  streets  in  incorporated  cities  and 
towns. 
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New  England  Waterworks 
Men  Hear  Report 

Service  Pipes,  Leakage,  Standardized  Meters 

and  Insurance  Rates  Discussed  at  Annual 

Convention  in  Portland  Last  Week 

Following  the  traditions  of  former  years,  the 
thirty-fifth  annual  convention  of  the  New  Eng- 
land Waterworks  Association,  held  at  City 
Hall,  Portland,  Me.,  Sept.  13,  14  and  15,  was 
notable  for  the  reports  of  its  technical  com- 
mittees. This  year's  contributions  were  of  a 
type  which  made  a  direct  appeal  to  waterworks 
superintendents,  for  they  dealt  not  with  the 
fine-spun  theories  understandable  only  by  a 
small  group  of  specialists,  but  with  such  homely 
subjects  as  leakage  from  pipe  joints,  service 
pipes,  standardization  of  meter  specifications 
and  fire-insurance  rates — all  making  a  direct 
appeal  to  the  rank  and  file  of  waterworks  men. 
In  the  technical  papers,  too,  there  was  re- 
flected a  desire  to  serve  the  man  whose  job  is 
to  run  the  water  department  of  his  own  town 
rather  than  design  large-scale  new  work  for 
some  other  locality.  In  addition  to  Superin- 
tendents' Day,  a  familiar  feature  of  former 
meetings,  an  innovation  this  year  was  the 
allotment  of  an  entire  session  to  a  discussion 
of  waterworks  accounting.  This  move,  ap- 
parently, was  made  to  impress  upon  the  mem- 
bers the  necessity  for  business  methods  of  cost- 
keeping  and  general  administration,  as  well  as 
skill  in  the  handling  of  the  purely  engineering 
features  of  water-department  work. 

Program  Well  Arranged 
The  program,  on  the  whole,  was  well  ar- 
ranged and  was  carried  out  practically  as 
scheduled — an  unusual  occurrence  at  any  en- 
gineering convention.  There  was  no  mass  of 
unfinished  business  piled  up  at  the  close  of  the 
final  session.  The  committee  had  very  shrewdly 
gaged  the  time  available  for  the  technical  and 
business  sessions,  as  well  as  thr  entertainment 
features,  and  had  adjusted  the  program  ac- 
cordingly, instead  of  merely  listing  an  impos- 
sible number  of  papers  and  committee  reports 
according  to  a  devil-take-the-hindmost  policy. 
The  only  hitch  in  the  schedule,  in  the  opinion 
•of  many  of  the  members,  was  the  unfortunate 
curtailment  of  discussion  following  Frank  A. 
Barbour's  incisive  presentment  of  water  waste 
through  pipe-joint  leakage,  a  subject  which, 
according  to  the  data  offered,  seemed  to  be  of 
the  most  vital  importance  to  waterworks  de- 
partments throughout  the  country. 

Through  the  courtesy  of  the  municipal  ad- 
ministration Portland's  new  city  hall  was 
placed  at  the  disposal  of  the  association  for  its 
convention  meetings  and  the  exhibit  of  water- 
works equipment  and  appliances.  While  the 
facilities  there  were  all  that  could  be  desired, 
the  site  was  at  some  distance  from  the  several 
hotels  at  which  the  delegates  stayed. 

The  secretary's  figures  indicate  an  attend- 
ance of  about  600  members,  associate  members 
and  guests— figures  which  rival,  if  they  do  not 
actually  surpass,  those  of  last  year's  conven- 
tion held  in  New  York  City.  Of  the  600  regis- 
tered about  200  were  active  members.  Secre- 
tary Willard  Kent  announced  the  election  of  52 
additional  members  at  last  week's  convention. 

Report  on  Service  Pipe 

After  the  customary  addresses  of  welcome,  a 
response  by  President  William  F.  Sullivan,  and 
a  short  speech  by  Rear-Admiral  Robert  E. 
Peary,  discoverer  of  the  North  Pole,  the  con- 
vention opened  its  technical  sessions  with  the 
report  of  the  committee  on  materials  and 
methods  used  in  making  service  connections. 


presented  by  William  S.  Johnson,  chairman. 
This  report,  reproduced  at  length  on  page  387, 
was  based  upon  replies  to  questions  received 
from  more  than  300  water  departments.  The 
results  showed  that  the  use  of  plain  wrought- 
iron  or  steel  for  service  pipe  is  becoming  rare, 
while  nearly  one-half  of  the  places  covered  by 
the  report  use  galvanized  wrought-iron  or 
steel.  Lead  or  lead-lined  pipe  also  has  its 
advocates,  and  a  number  of  waterworks  men 
believe  that  cement-lined  pipe  gives  the  best 
results.  The  committee  is  of  the  opinion  that 
there  are  very  few  cases  where  the  use  of 
either  wrought-iron  or  steel  pipes,  without 
some  protective  coating,  is  justifiable.  Gal- 
vanized pipe,  according  to  the  report,  appears 
to  be  the  cheapest  practicable  material  for 
services  where  the  class  of  street  surfacing  is 
not  such  as  to  make  the  renewal  of  the  services 
a  matter  of  great  expense.  Lead  pipe  was 
characterized  as  the  most  satisfactory  mate- 
rial to  use,  but  its  cost  is  high  and  its  use  is 
accompanied  by  the  possibility  of  lead  poison- 
ing. Cement-lined  pipes,  if  properly  con- 
structed, are  said  to  make  ideal  service  pipes 
so  far  as  the  interior  of  the  pipe  is  concerned. 
Trouble  with  cement-lined  services,  the  report 
stated,  occur  most  frequently  from  exterior 
corrosion. 

Choice  of  Pipe  Governed  by  Conditions 
In  the  discussion  of  the  report  Desmond 
Fitzgerald,  consulting  engineer,  of  Boston, 
said  that  writh  lead  service  pipe  a  water  is 
often  of  a  character  as  to  produce  a  slight  in- 
crustation on  the  interior  of  the  line  and  thus 
eliminate  the  possibility  of  lead  poisoning. 
Cement-lined  pipe,  he  has  found,  has  given  ex- 
cellent service,  but  the  chief  objection  to  it  is 
that  it  cannot  be  bent.  W.  C.  Hawley  of 
Wilkinsburg,  Pa.,  pointed  out  that  no  general 
rule  can  be  adopted  for  the  selection  of  mate- 
rial for  service  pipe.  This  question,  he  stated, 
depends  upon  the  chemical  character  of  each 
individual  water  supply.  In  Auburn,  N.  Y., 
according  to  a  statement  by  J.  Walter  Acker- 
man,  flange  connections  are  employed  on  all 
service  pipe  lines  and  have  been  found  satis- 
factory during  eight  years  of  use.  No  leaks 
have  developed,  while  with  wiped  joints  fre- 
quent leaks  were  detected. 

A  rather  animated  discussion  of  the  relative 
merits  of  wrought  iron  and  steel  for  service 
pipes  was  participated  in  by  Dr.  F.  N.  Speller, 
metallurgical  engineer  of  the  National  Tube 
Company,  and  James  Aston,  representing  the 
A.  M.  Byers  Company,  manufacturer  of 
wrought-iron  pipe.  Dr.  Speller  pointed  out 
that  recent  improvements  had  been  made  in 
protecting  the  exterior  of  steel  pipe  by  means 
of  bituminous  wrapped  coatings,  which,  he  said, 
add  about  1  cent  per  foot  per  inch  of  diameter. 
There  is,  according  to  Dr.  Speller,  little  differ- 
ence between  wrought  iron  and  steel  insofar 
as  the  life  of  the  metal,  under  waterworks 
conditions,  is  concerned.  He  asked  the  mem- 
bers who  had  a  preference  for  wrought-iron 
pipe  to  consider  whether  the  evidence  avail- 
able justified  them  in  their  selection.  Mr. 
Aston  championed  wrought-iron  pipe,  saying 
that  if  it  did  not  possess  intrinsic  merits  it 
would  never  have  gained  the  popularity  which 
it  now  enjoys  among  waterworks  men.  He 
described  the  process  of  manufacture  of  this 
material,  explaining  how  filaments  of  slag  in 
the  metal  formed  a  network  of  fine  lines  which 
resisted  corrosion.  Robert  Spurr  Weston,  con- 
sulting engineer,  of  Boston,  closed  the  dis- 
cission with  the  statement  that  the  decision  in 
favor  of  one  metal  or  another  must  be  governed 
by  the  character  of  the  water  to  be  handled. 
Present  practice,  he  said,  favors  the  use  of 

(Continued  on  page  394) 


War  Department  Approves 
Drainage  Plans 

First  Stage  of  Work  to  Reclaim  Lands  in  St. 

Johns    Valley,    Florida,    Concluded    When 

Permit  to  Begin  Work  Is  Granted 

Plans  for  draining  about  265,000  acres  of 
land  in  the  St.  Johns  valley  drainage  district, 
on  the  east  coast  of  Florida,  were  recently  ap- 
proved by  the  U.  S.  War  Department.  The 
action  ends  a  long  dispute  between  the  depart- 
ment and  property  owners  and  marks  the  first 
step  toward  beginning  work  on  the  p^^oject, 
which  involves  an  expenditure  of  about 
$3,000,000. 

250  Miles  of  Canals 

The  plans  prepared  by  Isham  Randolph, 
consulting  engineer,  of  Chicago,  provide  for 
draining  the  flood  district  ino  the  salt  waters 
of  the  Indian  River.  According  to  present  in- 
formation three  main  canals  are  to  be  pro- 
jected f'-om  the  St.  Johns  River  to  the  Indian 
iii/er,  each  to  be  about  14  miles  long,  125  ft. 
wide  and  from  14  to  35  ft.  deep.  The  total 
length  of  canals  and  laterals  is  given  as  ap- 
proximately 250  miles.  It  is  said  that  work 
will  not  be  started  for  six  or  eight  months  and 
the  job  will  require  about  two  years  for  com- 
pletion. 

This  information  was  supplied  by  C.  E. 
Henderson,  city  engineer  of  St.  Augustine,  Fla. 


Dam  in  Bohemia  Fails — 300  Bodies 
Reported  Recovered  from  Flood 

The  failure  of  a  dam  this  week  near  Gablenz, 
Bohemia,  is  said  to  have  caused  more  than  300 
deaths  and  heavy  property  losses.  Several 
villages  are  reported  inundated  and,  while  no 
bridges  have  failed,  many  are  said  to  be  in 
danger  of  collapse.  The  cause  of  the  accident 
is  apparently  not  known. 

The  structure  that  failed  is  probably  one 
of  the  old  dams  built  several  hundred  years 
ago,  as  the  newer  structures  are  of  excellent 
design  and  well  constructed.  The  dams  in 
Silesia  are  in  a  mountainous  district.  They 
are  used  only  to  safeguard  life  and  property 
and  to  make  the  streams  navigable. 


Illinois  Central  Terminal  Problem 

Discussed  at  Chicago  Conference 

Tentative  plans  to  show  what  is  needed  in 
the  way  of  terminal  facilities  at  the  Twelfth 
Street  station  were  discussed  at  a  meeting, 
held  Sept.  20,  of  the  Chicago  Railways  Ter- 
minal Commission  and  officials  of  the  Illinois 
Central  Railroad.  The  meeting  was  a  prelim- 
inary one  and  the  plans  are  along  general 
lines  only.  The  conference  was  for  the  pur- 
pose of  enabling  the  city  to  draw  up  an  ordi- 
nance which  will  confirm  the  agreement  be- 
tween the  South  Park  Board  and  the  railroad 
company,  allow  the  city  to  go  ahead  with  the 
work  of  improving  the  lake  front  and  permit 
the  railroad  company  to  proceed  with  the  as- 
surance that  they  will  not  be  held  up  by  the 
city.  A  double-deck  track  system  in  the  layout 
indicates   partial   electrification. 


Building  Collapses  in  Toledo,  Ohio 

Many  persons  narrowly  missed  death  Sept. 
13  when  a  four-story  brick  building  on  Sum- 
mit Street,  Toledo,  Ohio,  collapsed.  The  walls 
tumbled  into  the  crowded  street  without  warn- 
ing. Nobody  was  killed  or  seriously  hurt.  The 
failure  is  said  to  have  been  caused  by  removal 
of  supports  used  while  the  structure  was  be- 
ing remodeled. 
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Give  Dinner  in  Honor  of  Alfred  Craven 
on  His  Seventieth  Birthday 

On  Sept.  16  Alfred  Craven,  chief  engineer 
of  the  Public  Service  Commission,  Second  Dis- 
trict, New  York,  was  70  years  old.  One  hun- 
dred of  his  friends,  both  engineering  and  lay, 
entertained  him  at  dinner  at  the  Harvard  Club, 
New  York  City,  on  the  evening  of  Sept.  15. 
Many  of  those  present  had  known  Mr.  Craven 
for  forty  or  fifty  years,  and  some  of  them  had 
been  boyhood  friends.  Jules  Breuchaud  pre- 
sided and  William  Barclay  Parsons  made  a 
brief  address,  presenting  to  the  gruest  of  honor 
a  silver  tea  service. 


Springfield  (Mass.)  Garbage  Plant  in 
Bankruptcy 

The  Springfield  (Mass.)  Merg  Reduction 
Company  has  filed  a  petition  in  bankruptcy 
at  Boston  following  unsuccessful  efforts  to 
operate  the  garbage-reduction  plant  at  Spring- 
field without  the  dissemination  of  odors.  The 
plant  has  been  shut  down  since  July  1  as  the 
result  of  an  injunction  issued  on  behalf  of 
neighboring  residents.  The  garbage  division 
of  the  city  streets  and  engineering  department 
has  been  burying  about  50  tons  of  offal  daily 
in  the  vicinity  of  the  plant  and  elsewhere.  It 
is  uncertain  whether  the  plant  will  be  taken 
over  by  the  city,  as  sanitary  experts  have 
severely  criticised  its  location.  As  garbage, 
coal  and  supplies  must  be  hauled  2  miles  up  hill 
to  reach  the  plant,  a  downhill  site  with  rail- 
road  connections   is   favored. 


Institute  $100,000  Suit  Against  Staten 

Island  (N.  Y.)  in  Garbage  Fight 

As  the  result  of  opposition  to  erecting  on 
Staten  Island  a  garbage-disposal  plant  for 
New  York  City,  suit  has  been  filed  by  James 
E.  Gaffney,  president  of  the  Metropolitan  By- 
products Company,  against  officials  of  the 
Borough  of  Richmond.  It  is  alleged  by  Mr. 
Gaffney  that  his  company  has  lost  at  least 
$100,000  by  the  delay  in  building  the  plant 
caused  by  what  he  terms  "an  unlawful  con- 
spiracy" to  prevent  the  location  of  the  works 
on  the  island. 


National  Safety  Council  Meet  in 

Detroit,  Oct.  17-20 

The  annual  meeting  and  congress  of  the 
National  Safety  Council  took  place  in  Detroit, 
Oct.  17-20.  A  40-page  program  contains  the 
names  of  140  speakers.  The  development  of 
the  work  has  indicated  the  need  for  intensive 
study  of  the  problems  of  various  industries,  so 
that  the  main  feature  of  the  meeting  this  year 
was  sectional  conferences.  For  instance,  the 
electric  light  and  gas  industry  members  assem- 
bled in  the  public  utilities  section;  the  foun- 
dry members  in  the  foundry  section,  and  the 
cement  members  in  the  cement  section.  A  new 
feature  of  the  congress  this  year  was  a  mam- 
moth safety  exhibit,  where  the  latest  style 
types  of  safety  devices  were  shown. 


Amend  Reclamation  Extension  Act 

The  reclamation  extension  act  of  Aug.  13, 
1914,  was  recently  amended  to  allow  further 
time  to  accept  its  terms,  which  permit  pay- 
ments of  water  charges  to  be  made  in  twenty 
instead  of  ten  years.  Those  who  failed  to 
accept  the  terms  of  the  act  of  1914  and  still 
desire  to  take  advantage  of  its  provisions 
should  write-  to  the  manager  of  the  project 
in  which  their  lands  are  situated  for  a  circular 
of  instructions. 


Smoke-Prevention  Convention  Sept.  26 

The  eleventh  annual  convention  of  the  Na- 
tional Smoke  Prevention  Association  will  be 
held  Sept.  26  to  29  at  the  Planters  Hotel  in 
St.  Louis. 


New  England  Waterworks  Men 
Hear  Committee  Reports 

(Continued  from  page  393) 

cement-lined,  galvanized  or  lead  pipe  for  serv- 
ices. Corrosion,  Mr.  Aston  explained,  is  the 
result  of  acid  in  the  raw  water  and  can  be 
corrected  by  the  addition  of  lime. 

Pipe  Joint  Leakage 

Frank  A.  Barbour,  consulting  engineer, 
of  Boston,  chairman  of  the  association's 
committee  on  leakage  from  pipe  joints,  pre- 
sented a  statement,  which  is  published 
in  full  on  page  385,  and  commented  upon 
in  an  editorial  on  page  369.  Although 
the  statement  contained  startling  figures  as  to 
the  amount  of  municipal  water  supplies  ordi- 
narily unaccounted  for,  presumably  because  of 
pipe  leakage,  no  opportunity  for  the  discussion 
of  this  subject  was  afforded,  because  the  re- 
maining time  available  at  this  session  had  to 
be  devoted  to  announcements  of  trips  to  a 
local  amusement  park,  a  tea  for  the  ladies  and 
lantern  slides  of  pipe  breaks.  Charles  W. 
Sherman,  however,  considered  Mr.  Barbour's 
statement  important  enough  to  warrant  pub- 
lication as  a  separate  pamphlet,  to  be  distrib- 
uted to  every  member  of  the  association.  He 
offered  a  resolution  to  this  effect  and  it  was 
carried  unanimously. 

The  committee  on  the  Dexter  Brackett  me- 
morial submitted  its  final  report  accompanied 
by  a  medal  designed  by  Theodore  Spicer- 
Simson,  which  is  to  be  awarded  yearly  for  the 
most  meritorious  paper  presented  to  the  associ- 
ation. For  the  inemorial  the  committee  re- 
ceived in  donations  the  sum  of  $1,281.50  from 
101  contributors.  After  paying  all  its  ex- 
penses the  committee  had  remaining  a  sum  of 
$197.34,  which  was  turned  over  to  the  associ- 
ation. This  sum,  kept  as  a  fund,  will  produce 
an  income  approximately  sufficient  to  pay  the 
annual  cost  of  the  medal,  case  and  engraving. 

Standard  Meter  Specifications 

The  reading  of  the  committee  report  on 
grading  waterworks  with  reference  to  their 
value  for  fire  protection  (see  page  389)  was 
followed  by  a  statement  from  Robert  J. 
Thomas  suggesting  that  the  association  ap- 
point a  committee  to  prepare  standard  speci- 
fications for  water  meters.  In  this  work  Mr. 
Thomas  sees  a  great  opportunity  for  the  asso- 
ciation to  be  of  service,  for  the  majority  of 
present  specifications,  he  said,  contain  simply 
a  few  broad  requirements  which  all  meters  can 
fulfill.  Mr.  Thomas'  remarks  led  to  the  pas- 
sage of  a  resolution  creating  a  committee  to 
consider  and  report  on  the  feasibility  of  a 
standard  specification  for  water  meters  and  on 
the  advisability  of  attempting  the  collection  of 
test  and  repair  records  in  such  a  way  as  to 
determine  the  relative  durability  and  continued 
accuracy  of  meters. 

Of  the  technical  papers  several  dealt  with 
Portland's  water-supply  system  and  with 
waterworks-administration  questions  in  Maine 
and  neighboring  states.  Judge  Cleaves,  chair- 
man of  the  Public  Utilities  Commission  of 
Maine,  explained  the  benefits  to  be  derived  by 
a  state  body  with  powers  to  supervise  matters 
affecting  public  health,  such  as  water-supply 
and  sewerage  systems.  Breaks  in  main  pipes 
formed  the  subject  of  a  paper  by  S.  E.  Killam 
of  the  Metropolitan  Waterworks,  Boston, 
while  George  H.  Finneran,  general  foreman  of 
the  Boston  Water  Service,  discus-sed  emerg- 
ency trucks  and  repair  gangs.  An  abstract 
of  this  paper  appears  on  page  386. 

Another  of  the  technical  papers  dealt  with 
the  application  of  coagulants  intermittently  in 
excess  amounts  at  Springfield,  Mass.  This 
contribution  was  by  Elbert  E.  Lochridge,  chief 
engineer  of  the  Springfield  Water  Department. 
Discussions  by  Morris  Knowles  and  Weston  E. 
Fuller  brought  out  the  point  that  the  constant 
watching  of  filter  plant  will  disclose  methods 
of  better  operation  and,  at  the  same  time,  re- 
duce costs. 

According    to    a    statement    by    Edward    S. 


Cole,  the  American  and  the  New  England 
Waterworks  associations  will  co-operate  in 
producing  a  standard  form  for  reporting  water 
consumption  statistics. 

The  morning  session  on  Sept.  15  was  desig- 
nated as  Water  Registrars'  Session,  and  was 
devoted  to  papers  on  accounting  by  Albert  L. 
Sawyer  of  Haverhill,  Mass.,  A.  W.  F.  Brown 
of  Fitchburg,  Mass.,  and  E.  L.  Pride,  public- 
accountant,  of  Boston. 

The  entertainment  features  of  the  program 
included  boat  and  automobile  trips  to  Casco- 
Bay  and  Sebago  Lake  and  a  recital  on  the 
great  City  Hall  organ,  a  gift  to  Portland  from 
one  of  her  distinguished  sons,  Cyrus  H.  K. 
Curtis,  the  Philadelphia  publisher.  A  vauder 
ville  show  by  members  of  the  Portland  Water 
District  also  was  scheduled  for  the  last  day  of 
the  meeting. 

The  general  arrangements  for  the  conven- 
tion were  in  the  hands  of  William  S.  Johnson, 
consulting  engineer,  of  Boston,  while  James 
W.  Graham  of  Portland  acted  as  secretary  to 
the  committee  and  had  charge  of  many  of  the 
local  features  of  the  meeting.  William  F. 
Woodburn  was  chairman  of  the  committee  on 
exhibits. 

Following  its  custom  of  last  year,  the  En- 
gineering Record,  during  the  three  days'  ses- 
sion, published  The  Netv  England  Waterworks 
Daily  Record,  a  four-page  illustrated  daily 
paper  of  convention  news. 


Engineering  Society  Activities 


The  Philadelphia  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  will 
hold  its  annual  meeting  Oct.  2  at  the  Philadel- 
phia Engineers'  Club.  F.  Herbert  Snow,  chief 
engineer  of  the  Public  Service  Commission  of 
Pennsylvania,  will  talk  on  the  administration 
of  the  Pennsylvania  Public  Service  Company 
law. 

The  Detroit  Engineering  Society,  at  its  Oct. 

(i  meeting,  will  listen  to  an  illustrated  lecture 
by  C.  W.  Hubbel,  consulting  engineer,  on 
"Sewage  Disposal  and  Contamination  of  the 
Detroit  River." 

The  Albany  Society  of  Civil  Engineers  will 
hold  its  first  meeting  Sept.  26  in  Keeler's 
Maiden  Lane  Hotel.  Henry  G.  Allen,  city  en- 
gineer of  Syracuse  and  consulting  engineer 
to  the  state  engineer,  will  deliver  an  address 
on  engineering  and  public  works  of  the  city  of 
Syracuse. 

The  Municipal  Engineers  of  the  City  of  New 
York  will  hold  their  next  meeting  Sept.  27  in 
the  Engineering  Societies  Building.  Charles 
R.  Ward,  chief  engineer  of  the  topographical 
bureau  of  the  Borough  of  Brooklyn,  will  pre- 
sent a  paper  entitled  "Improvement  and  Pro- 
tection of  Coney  Island  Shore  and  Construc- 
tion of  a  Proposed  Boardwalk." 

The  League  of  Washington  Municipalities 
will  hold  its  annual  convention  in  Everett  Oct. 
12,  13  and  14.  The  principal  topic  to  be  dis- 
cussed is  city  planning.  Among  the  speakers 
are  A.  H.  Dimock,  city  engineer  of  Seattle; 
R.  H.  Thomson,  former  city  engineer  of  Seat- 
tle, and  now  city  councilman;  Paul  P.  Whitham, 
former  chief  engineer  of  the  Port  of  Seattle, 
and  Dr.  J.  S.  McBride,  Seattle's  health  in- 
spector. 

The  Illinois  State  Association  of  Highway 
Commissioners  and  Town  Clerks  met  Sept.  15 
and  16  at  Peoria.  Prof.  F.  H.  Newell  called 
attention  to  the  facilities  offered  by  the  state 
university  in  original  research  in  road  mate- 
rials and  construction.  A.  H.  Hunter,  division 
engineer,  State  Highway  Department,  stated 
that  95  per  cent  of  the  97,000  miles  of  high- 
ways were  earth  roads,  for  which  only  $40  to 
$50  per  mile  was  spent.  Prof.  C.  C.  Wiley 
spoke  on  "Bridge  Construction."  Resolutions 
calling  for  more  compensation  for  commis- 
sioners and  town  clerks,  who  are  often  paid 
less  than  day  laborers,  were  adopted. 
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What  Engineers  and 
Contractors  Are  Doing 


Oliver  W.  Con  net,  whose  resignation 
from  the  Baltimore  Sewerage  Commission  was 
noted  in  a  recent  issue,  has  been  appointed  val- 
uation engineer  for  the  Western  Maryland 
Railway,  with  office  in  the  Continental  Building. 
Baltimore.  Mr.  Connet  studied  engineering  at 
the  University  of  Illinois  from  1883  to  1886, 
following  which  Re  joined  the  engineering  de- 
partment of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  as  instrumentman.  He  had  attained 
the  grade  of  resident  engineer  at  the  time  of 
his  resignation  in  1888  to  engage  in  making 
surveys  on  the  Mississippi  River.  Two  year^ 
later,  after  a  brief  experience  with  the  Fort 
Worth  &  Rio  Grande  Railroad,  Mr.  Connet 
was  made  assistant  engineer  in  the  sewer  de- 
partment of  the  city  of  St.  Louis.  The  follow- 
ing year  found  him  once  more  on  Mississippi 
River  surveys  and  in  1892  he  became  assistant 
engineer  on  the  U.  S.  Portage  Lake  and  Lake 
Superior  Canals  in  Michigan.  He  went  to 
Baltimore  the  next  year  to  take  charge  of  a 
topographical  survey  of  that  city,  which  re- 
quired more  than  two  years  for  its  completion. 
He  took  up  private  practice  in  1895,  but  was 
made  assistant  city  engineer  the  following 
year.  During  the  next  ten  years  he  directed 
about  $1,000,000  worth  of  paving  and  bridge 
work,  and  as  division  engineer  for  the  Balti- 
more Sewerage  Commission,  to  which  position 
he  was  appointed  in  1906,  he  had  charge  of 
contracts  for,  the  expenditure  of  nearly 
$6,000,000. 

E.  Richard,  formerly  with  the  Colorado 
Fuel  &  Iron  Company,  has  joined  the  engi- 
neering department  of  the  H.  Koppers  Com- 
pany at  Pueblo,  Col.  Mr.  Richard  was  until 
recently  employed  on  the  Panama  Canal  on 
the  construction  of  concrete  blocks  for  the 
Atlantic  breakwater. 

Edward  H.  Debts,  who  has  recently 
been  associated  with  C.  J.  Maddox  in  the  prep- 
aration of  a  real  estate  atlas  for  a  portion  of 
Montgomery  County,  Maryland,  is  now  in 
charge  of  some  road  construction  for  that 
county  as  superintendent  and  resident  engi- 
neer. 

W.  F.  B.  R  u  B  I  D  G  E  has  resigned  as  resi- 
dent engineer  on  the  Rosedale  section  of  the 
Bloor  Street  viaduct,  Toronto,  for  the  Do- 
minion Bridge  Company,  Limited.  He  will 
now  represent  George  F.  Hardy,  consulting 
engineer,  of  New  York  City,  on  the  construc- 
tion of  the  dam  and  power  house  for  the  Abitibi 
Power  and  Paper  Company,  Limited,  at  Twin 
Falls  on  the  Abitibi  River. 

Harold  E.  Ketchum,  who  was  super- 
intendent for  the  Hunkin-Conkey  Construction 
Company  on  the  Detroit-Superior  bridge, 
Cleveland,  has  been  made  vice-president  of 
the  Graff  Construction  Company  of  Seattle. 

W.  V.  Banister,  superintendent  of  con- 
struction for  the  Stone  &  Webster  Engineer- 
ing Corporation,  will  have  charge  of  erecting 
the  new  buildings  for  the  B.  F.  Goodrich  Com- 
pany at  Akron,  Ohio. 

W.  Montgomery  Mitchell,  who 
for  the  past  year  has  been  employed  by  the 
engineering  department  of  the  Packard  Motor 
Company,  has  joined  the  engineering  depart- 
ment of  the  city  of  Flint,  Mich.,  as  assistant 
superintendent  of  waterworks.  After  gradu- 
ation from  the  University  of  Michigan  in  1911 
Mr.  Mitchell  entered  the  employ  of  the  engi- 
neering department  of  the  Detroit  Board  of 
Water  Commissioners.  He  resigned  in  1915 
to  go  to  the  Packard  Motor  Company. 

C.  R.  Chevalier  has  resigned  as  divi- 
sion engineer  for  the  Boston  &  Maine  Railroad 
to  become  roadmaster  of  the  Portland  (Me.) 
Terminal  Company. 

James  W.  Beardsley,  chief  engineer 
of   the   Porto    Rican    Irrigation    Service    since 


1910,  has  resigned.  During  the  last  six  years 
he  has  had  charge  of  building  several  earth 
and  reinforced-concrete  dams,  canals,  tunnels 
and  other  construction  work  for  the  irrigation 
service.  He  was  formerly  employed  by  the  J. 
G.  White  Engineering  Corporation  on  investi- 
gations' of  irrigation  projects,  previous  to 
which  he  was  for  seven  years  engaged  in  en- 
gineering work  in  the  Philippine  Islands  as 
chief  of  the  bureau  of  engineering  and  later 
as  director  of  public  works. 

John  Albert  Holmes  has  been 
made  resident  engineer  for  the  J.  G.  White 
Engineering  Corporation  on  the  three  earth 
dams  to  be  built  for  the  Southern  Power  Com- 
pany near  Bridgewater,  N.  C.  Mr.  Holmes' 
experience  includes  seven  years  as  division 
engineer  on  the  construction  of  the  Charles 
River  dam  at  Boston,  and  several  years  as 
resident  engineer  for  the  Power  Construction 
Company  on  the  large  earth  dam  at  Somerset, 
Vt.  He  has  also  had  considerable  experience 
on  concrete-foundation  work. 

John  L.  Hall,  who  has  represented 
Purdy  &  Henderson,  civil  engineers  of  Seattle 
and  New  York  City,  during  the  last  seven 
years  as  second  vice-president  in  charge  of 
the  Pacific  Coast  territory,  has  acquired  the 
company's  interest  in  the  Seattle  branch.  He 
will  continue  the  practice  in  his  own  name  at 
the  present  offices  in  the  Henry  Building.  Mr. 
Hall  will  remain  on  the  board  of  directors  of 
the  company  with  which  he  has  been  asso- 
ciated for  the  past  20  years. 

Charles  P.  Jaeger  has  resigned  as 
assistant  water  commissioner  of  the  city  of 
Cleveland.  He  has  been  acting  commissioner 
since  March  1. 

George  B.  Dusinberre,  of  the  con- 
sulting firm  of  R.  S.  Mueller  &  Company, 
Cleveland,  will  Oct.  1  become  water  commis- 
sioner of  that  city. 

F.  B.  H.  Paine,  William  McClel- 
LAN  and  Horace  T.  Campion  have 
formed  the  engineering  firm  of  Paine,  Mc- 
Clellan  &  Campion,  with  oflRces  in  New  York 
City  and  Philadelphia.  Previous  to  opening 
consulting  offices  in  New  York  City  in  1911  Mr. 
Paine  was  general  manager  of  construction 
for  the  Ontario  Power  Company  for  about  six 
years.  That  was  preceded  by  long  service 
with  the  Westinghouse  Company,  whose  lab- 
oratories he  entered  in  1886  as  a  student. 
From  1891  to  1893  he  was  with  the  Edison 
General  Electric  Company,  returning  to  the 
Westinghouse  organization  and  rising  to  the 
position  of  New  England  manager  before  his 
resignation  to  go  to  the  Ontario  Power  Com- 
pany. Mr.  Campion's  first  four  years  of  en- 
gineering work  were  spent  in  architectural 
and  engineering  offices.  In  1893  he  entered 
the  electric  railway  field  as  draftsman  for  the 
People's  Traction  Company  of  Philadelphia. 
Two  years  later  he  went  to  the  Union  Trac- 
tion Company  of  that  city  and  in  1899  was 
made  assistant  engineer  for  the  Philadelphia 
Rapid  Transit  Company.  About  four  years 
later  he  was  made  assistant  engineer  for  the 
Reinforced  Concrete  Construction  Company 
of  New  York  City,  having  charge  of  all  work 
near  Philadelphia.  As  a  member  of  the  John 
W.  Allison  Company  from  1905  to  1907  he 
gained  further  experience  in  reinforced-con- 
crete work.  Since  1907  he  has  practised  con- 
sulting engineering  as  a  member  of  the  Cam- 
pion-McClellan  Company.  A  biography  of  Mr. 
McClellan  appeared  in  these  pages  of  che  Sept. 
2  issue,  at  the  time  of  his  appointment  as 
director  of  the  Wharton  School  of  Finance. 

Henry  Welles  Durham,  engineer 
of  Bergen  County,  New  Jersey,  who  has  been 
home  on  a  60-day  leave  of  absence,  has  re- 
turned to  the  border. 

Ray  L.  Jaeger  has  resigned  as  inspec- 
tor in  the  U.  S.  engineer's  office  at  Grand 
Rapids,  Mich.,  to  join  the  Stone  &  Webster 
organization.  He  is  at  present  employed  as 
draftsman  on  work  for  the  Mississippi  River 
Power  Company  at  Keokuk,  Iowa.  Mr.  Jaeger 
was   graduated   from   the   University  of   Iowa 


in    1915,   after   which   he   entered   the   U.    S. 
engineer's  office  at  Grand  Rapids. 

R.  L.  T  E  M  P  l  I  N,  who  has  for  the  last  few 
months  been  in  the  bridge  office  of  the  Kansas 
City  Terminal  Railway,  has  returned  to  the 
University  of  Illinois  to  finish  a  research  fel- 
lowship in  theoretical  and  applied  mechanics. 

Y.  D.  V  E  s  e  L  Y,  a  recent  graduate  of  the 
University  of  Iowa,  is  employed  as  transitman 
for  the  first  and  second  districts  of  the  Mis- 
sissippi River  Commission.  His  headquarters 
are  in  Memphis,  Tenn. 

B.  V.  Sommerville  has  been  promoted 
from  the  position  of  principal  assistant  engi- 
neer to  fill  the  recently-created  position  of 
resident  engineer  of  the  Pennsylvania  Lines 
West  of  Pittsburgh,  with  office  at  Detroit. 
Mr.  Sommerville  entered  the  service  of  the 
Pennsylvania  Railroad  after  graduation  from 
Lafayette  College  in  1885.  Since  then  he  has 
risen  from  rodman  to  the  position  he  now 
holds. 

S.  D.  Moses  has  been  made  resident  en- 
gineer for  the  Southern  Railway,  with  head- 
quarters at  Spartanburg,  S.  C.  He.  succeeds 
W.  G.  Wallis,  who  resigned  recently. 

The  Substructure  Company  is 
the  name  of  a  new  engineering  and  contract- 
ing firm  organized  by  Charles  Scott  Landers, 
Reuben  Davis  and  Alan  M.  Ferebee.  Thr 
office  is  at  115  Broadway,  New  York  City. 


Obituary  Notes 


Dr.  Enrique  Munez,  secretary  of 
sanitation  for  the  Republic  of  Cuba,  died  Sept. 
15  in  New  York  City. 

Frank  Lemuel  Clapp,  consulting 
engineer,  of  Boston,  died  recently  at  Dorches- 
ter, Mass.  He  was  born  in  Boston  and  was 
graduated  from  the  Massachusetts  Agricul- 
tural College  in  1896.  For  five  years  there- 
after he  was  with  the  distribution  department 
of  the  Metropolitan  Water  Board  of  Boston, 
resigning  in  1901  to  join  the  engineering  de- 
partment of  Waterbury,  Conn.  After  about 
five  years  in  Waterbury  Mr.  Clapp  went  to 
New  York  City  as  assistant  to  the  division 
engineer  in  the  Board  of  Water  Supply.  He 
was  later  given  charge  of  the  Hudson  River 
crossing  of  the  Catskill  aqueduct.  He  opened 
consulting  offices  in  1914  and  since  March, 
1915,  had  been  associated  with  Fay,  Spofford 
&  Thorndike,  consulting  engineers,  of  Boston. 

Prop.  F.  D.  Sherman,  head  of  the  de- 
partment of  graphics  at  Columbia  University 
since  1904,  died  Sept.  19  in  New  York  City 
at  the  age  of  56.  Professor  Sherman  was  re- 
garded as  one  of  the  leading  mathematicians 
of  the  United  States. 


Civil  Service  Examinations 

New  York  City — Applications  for  assistant 
electrical  engineer  will  be  received  until  Sept. 
28  at  room  1400  Municipal  Building.  Salary 
$2,280   to   $3,180. 

Illinois — Examinations  will  be  held  Oct.  7 
for  junior  highway  engineer;  salary,  $75  to 
$120  a  month.  Particulars  may  be  obtained 
from  the  civil  service  commission  at  Spring- 
field. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Sept.  30.  Assistant  engineer  and 
structural  engineer, 
New   York    Sept.  IC 

Oct.       3.     U.  S.  senior  highway  bridge 

engineer    Sept.  16 

Oct.    4-5.     U.   S.   assistant  engineer.  .Sept.  16 

Oct.  4.  U.  S.  highway  bridge  engi- 
neer, civil  engineer,  and 
structural    engineer. . . .  Sept.  16 

Oct.     11.     U.  S.  junior  civil  engineer .  Sept.  IC 
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New  Photographic  Device  Deter- 
mines Paths  of  Deep  Borings 

In  all  deep  diamond-drill  borings  the  drill 
hole  deviates  considerably  from  its  starting 
direction,  and  it  is  generally  desirable  to  ob- 
tain a  survey  of  the  hole.  The  device  here 
shown  is  the  invention  of  Charles  B.  Galvin, 
of  Cornwall-on-Hudson,  N.  Y.,  formerly  as- 
sistant engineer  on  New  York  City's  Catskill 
aqueduct.  Its  characteristic  features  are  the 
formation  and  recording  of  an  optical  line 
of  coUimation,  tangent  to  the  curving  axis  of 
the  hole,  by  the  projection  on  to  a  disk  of 
sensitized  paper  of  the  image  of  a  cross-hair 
member.  The  vertical  and  horizontal  direc- 
tions are  established  on  the  photographic  print 
by  means  of  a  gravity  member — that  is,  a  ball 
which  is  free  to  roll  to  the  lowest  point  im- 
mediately in  front  of  the  sensitized  paper,  or 
a  suspended  bob.  A  diameter  is  drawn 
through  the  print  of  the  center  of  ball  or  axis 


Section  AA 


\Ekctric  Ught 
rLens 

Cross  Hair  Ghss 


SURVEY  OUTFIT  FOR  DRILL  HOLES 

of  bob  and  another  at  right  angles  to  this,  to 
which  the  lateral  and  vertical  deviations  are 
referred.  The  amount  and  direction  of  devia- 
tion are  thereby  indicated  graphically  in  the 
manner  of  co-ordinates. 

The  function  of  the  instrument,  therefore, 
may  be  said  to  be  of  the  nature  of  a  recording 
transit.  A  source  of  light,  which  may  be  a 
1  or  2-candlepower  battery  lamp,  current  for 
which  is  supplied  from  the  surface  by  a  cable, 
is  situated  in  the  focus  of  the  condenser  in 
the  manner  shown.  An  efficient  illumination 
of  the  cross-hair  glass,  which  is  placed  im- 
mediately in  front  of  the  condenser,  is  thus 
obtained,  and  a  well-defined  image  of  the  cross- 
hairs is  projected  on  the  disk  of  sensitized  pho- 
tographic paper  at  the  other  end  of  the  tube 
by  means  of  the  objective  lens,  which  is  in- 
terposed at  the  proper  focal  distance  between 
the  cross-hairs  and  the  paper.  The  distance 
from  the  cross-hairs  to  the  objective  would 
usually  be  from  2%  to  4  ft.,  and  from  objec- 
tive to  paper  from  12  to  30  ft.,  according  to 
the  curvature  of  the  hole. 

The  cross-hairs  consist  of  lines  etched   on 


PRINTS  FROM  DRILL-HOLE  APPARATUS BALL  USED 

AT  LEFT  AND  PLUMB  BOB  AT  RIGHT 

clear  glass,  and  are  so  arranged  geometrically 
that  their  center  point  can  be  plotted  even 
though  it  be  off  the  disk.  The  pointer,  or 
parallel  hairs,  are  used  only  to  orient  the  in- 
strument when  taking  the  initial  reading  in 
holes  that  are  begun  vertically,  as  all  other 
holes  have  a  known  initial  azimuth. 

A  small  quantity  of  flexible  collodion  ap- 
plied to  the  joints  when  making  them  up  is 
said  to  afford  an  excellent  and  convenient  pro- 
tection against  leakage  of  water  into  the  hole. 
Interchangeable  collars  are  fitted  over  the  out- 
side of  the  tube  to  provide  for  holes  of  different 
diameters. 

It  is  claimed  that  the  Instrument  is  adapted 
for  use  in  inclined  holes  as  well  as  vertical 
ones,  and  for  holes  of  small  diameter;  that  it 
is  capable  of  accurate  readings  because  the 
methods  by  which  the  plottings  are  derived 
provide  good  geometrical  leverage;  that  it  is 
independent  of  magnetic  influences;  that  it 
holds  its  adjustment  well  and,  as  a  whole,  is 
decidedly  rugged;  that  it  is  well  adapted  to 
being  lowered  into  the  hole  on  a  cable,  except 
when  there  is  a  great  pressure  of  water  in  the 
hole,  or  in  holes  that  are  nearly  horizontal,  or 
pointing  upward.  For  such  cases  the  form 
is  modified.  The  electric  battery  is  then  placed 
within  the  tube,  together  with  an  automatic 
circuit  make-and-break  device,  which  renders 
the  instrument  self-contained,  and  the  instru- 
ment is  then  screwed  to  the  drill  rods. 


Elevated  Tank  Shaped  Like 
Flour  Bag 

A  unique  water  tank  symbolizing  the  busi- 
ness of  the  Campbell  Flour  Mills  Company, 
Limited,  was  recently  built  at  Toronto,  Ont. 
The  company's  flour  mills  were  recently 
equipped  with  an  automatic  sprinkler  sys- 
tem to  provide  fire  protection  and  reduce  in- 
surance rates.  The  tank  is  used  for  the  stor- 
age of  water  necessary  to  operate  the  sprinkler 
equipment.  The  prominent  position  and  great 
height  of  the   structure   render   it  peculiarly 


effective  for  advertising  purposes,  and  the 
company  has  taken  advantage  of  this  fact  in 
having  the  tank  built  as  a  replica  of  a  bag  of 
flour.  It  is  built  entirely  of  steel,  painted  and 
lettered  to  represent  exactly  the  sack  in  which 
the  company's  product  is  marketed. 

The  tank  holds  40,000  gal.  of  water.  Its 
total  height  is  152  ft.  above  foundations.  The 
tank  itself  is  37  ft.  deep  and  18  ft.  wide,  being 
oval  in  the  cross-section  to  correspond  to  the 
shape  of  a  flour  sack.  The  weight  supported 
is  more  than  200  tons.  The  work  was  designed 
and  executed  by  the  Canadian  Chicago  Bridge 
&  Iron  Company,  of  Bridgeburg,  Ont.,  which 
makes  a  specialty  of  this  class  of  construc- 
tion. 


New  Toggle  Bolt's  Holding  Power 
Equal  to  Strength  of  Bolt 

A  toggle  bolt  entirely  automatic  in  its  oper- 
ation and  said  to  have  a  holding  power  equal 
to  the  strength  of  the  bolt  itself  has  been 
placed  on  the  market  by  the  U.  S.  Expansion 
Bolt  Company,  New  York  City.  A  spring  in- 
side the  toggle  head  (see  illustrations)  auto- 
matically opens  the  wings  as  soon  as  they  pass 
through   the   hole.      The   sharp   arrow   points 


NEW  'lOGGLE  WITH  ROUND  AND  FLAT-HEAD  BOLTS. 
WINGS  SHOWN  OPEN  AND  CLOSED 

grip   the   inner   wall   surface,   insure   instant 
bearing  and  prevent  turning. 

When  the  bolt  threads  its  way  through  the 
trunnion  nut  and  the  wings  are  opened  and  in 
place,  the  inner  edges  of  the  wings  bear  direct- 
ly on  threads  of  the  bolt,  providing  a  positive 
"lock-nut"  effect,  which  prevents  loosening 
under  vibration.  The  arrow  toggles  are  espe- 
cially adapted  for  work  in  shallow  holes,  as 
the  toggle  wings  are  only  1  in.  long.  Arrow 
toggles,  it  is  claimed,  will  hold  in  corners  with 
but  a  single  wing  open.  Each  wing  bears  in- 
dividually upon  threads  of  the  bolt,  which 
automatically  adjusts  and  equalizes  any  ir- 
regularities on  the  inner  wall  surface. 


John  V.  Beekman  Is  Dead 

John  V.  Beekman,  for  many  years  connected 
with  the  Lidgerwood  Manufacturing  Company, 
died  Sept.  11  at  his  home  in  Plainfield,  N.  J. 
Mr.  Beekman  was  born  in  1842  at  Somerville, 
N.  J.  He  later  engaged  in  the  manufacture  of 
rotary  engines  and  pumps,  following  which  he 
became  a  member  of  the  firm  of  John  A.  Light- 
hall-Beekman  &  Company,  New  York  City. 
The  company  was  absorbed  by  the  Lidgerwood 
Company  in  1873,  at  which  time  Mr.  Beekman 
took  charge  of  the  works.  For  the  last  ten 
years  he  had  not  taken  an  active  part  in  busi- 
ness. 


UNIQUE  TANK  ADVERTISES  COMPANY'S  BUSINESS 


New  York  Lumber  Office  Has  Good 
Facilities  for  Contractors 

The  Pearson  &  Ludascher  Lumber  Company, 
of  Philadelphia,  has  opened  a  New  York  office 
at  30  Church  Street  in  charge  of  S.  C.  Stailey, 
formerly  manager  of  the  Trexler  Lumbei 
Company.  Mr.  Stailey  claims  that  he  has  ex- 
ceptionally good  facilities  for  handling  con- 
tractors' business  and  points  to  his  company's 
milling  facilities  as  a  good  indication  of  quick 
service. 
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What  Parts  Wear  Out  First? 

WE  COMMEND  to  manufacturers  of 
engineering  and  construction  equip- 
ment the  suggestion  made  by  Major  Fries 
in  the  letter  on  page  419  of  this  issue.  Only 
he  who  has  been  far  removed  from  a  base  of 
supplies  can  realize  the  feeling  that  comes 
over  one  when  a  part  breaks  that  means  a 
delay  of  anywhere  from  five  to  fifteen  days 
in  the  construction  of  an  important  project. 
Moreover,  Major  Fries'  case  is  not  an  iso- 
lated one.  Construction  engineers  and  con- 
tractors all  over  the  far  West  and  on  the 
Coast  are  in  a  similar  position.  Even  in  the 
East  breakage  means  several  days'  delay. 
"Service"  is  one  of  the  slogans  of  all  up-to- 
date  manufacturers,  and  we  therefore  have 
no  doubt  that  there  will  be  ready  response 
to  Major  Fries'  suggestion. 

Brick-Road  Demonstration 

NEXT  WEEK  the  National  Paving  Brick 
Manufacturers'  Association  will  meet 
in  Terre  Haute,  Ind.,  and,  after  discussing 
various  features  of  brick  pavements,  will  go 
to  Paris,  111.,  to  inspect  the  monolithic  roads 
which  have  attracted  so  much  attention. 
The  description  in  this  issue  of  the  mono- 
lithic roads  which  are  being  built  as  part 
of  the  Vermilion  County  highway  system 
is,  therefore,  opportune.  The  article  goes 
into  each  detail  of  the  work  and  gives  infor- 
mation that  will  be  welcomed  by  all  engi- 
neers and  contractors  who  arc  using  or 
contemplate  using  this  type  of  construction. 
The  monolithic  brick  pavement  has  such  in- 
trinsic merits  and  has  appealed  so  strongly 
to  highway  engineers  that  it  is  certain  be- 
fore long  to  become  the  exclusive  method 
of  brick-road  building.  For  that  reason  the 
holding  of  a  demonstration  at  Paris  was  a 
particularly  happy  thought.  Much  good 
should  come  of  it. 

Picking  Water  Supplies 

ONCE  MORE  Sacramento,  Cal.,  has  been 
given  a  report  on  its  water  supply  and 
told  again  that  the  best  thing  for  it  to  do 
is  to  take  the  water  which  flows  past  its 
very  doorstep.  Filtered  and  disinfected  it 
is  the  most  acceptable  water  the  consumers 
can  get.  The  city  is  advised  in  a  660-page 
report  not  to  flirt  with  alluring  mountain 
supplies  which  will  cost  many  times  the 
more  prosaic  local  supply.  Years  ago  be- 
fore filtration  had  reached  anywhere  near 
its  present  certainty  of  purifying  a  turbid 
stream,  when  the  first  New  Orleans  rapid- 
filter  fiasco  was  still  green  in  the  mind  of 
the  sanitary  engineer.  Dr.  Rudolph  Hering 
recommended  a  ground-water  supply  for 
Sacramento.  Ever  since  then  the  well- 
water  enthusiasts  in  that  town,  forgetting 
that  New  Orleans  has  solved  the  problem 
of  converting  a  turbid  river  water  into  a 
sparkling,   bacteria-free  supply,  have   felt 


positive  there  was  an  inexhaustible  supply 
just  below  the  surface.  The  scientific  in- 
vestigations outlined  in  the  recent  report 
certainly  give  the  ground-water  proposition 
all  the  credit  it  is  entitled  to,  but  even  then 
the  quantity  available  would  only  supply  a 
population  of  110,000.  No  enterprising 
California  city  of  67,000  people,  as  advan- 
tageously situated  as  Sacramento,  in  the 
heart  of  such  an  agricultural  empire  as  the 
Sacramento  and  San  Joaquin  valleys,  will 
admit  that  its  future  population  will  grow 
less  rapidly  than  the  average  of  the  twenty- 
one  other  cities  used  by  the  engineers  for 
comparison.  By  that  comparison  Sacra- 
mento would  need  the  30,000,000  gal.  in 
1928.  The  mountain  supplies,  the  engi- 
neei-s-  found,  were  practically  beyond  the 
financial  bonding  ability  of  the  city,  and 
the  possible  incidental  power  development 
was  of  problematical  value.  The  citizens 
of  Sacramento  will  do  well  to  look  at  the 
report  carefully  and  not  insist  upon  going 
far  afield  for  a  new  and  badly  needed  supply. 

Inventorying  Railroad  Terminals 

OF  ALL  PARTS  of  the  physical  plant 
of  the  railroad  probably  the  terminals 
present  the  most  difficult  problems  for  the 
valuation  engineer,  and  of  all  terminals 
probably  the  most  complex  are  in  Chicago, 
the  world's  greatest  railroad  center.  Hence 
railroad  valuation  men  should  be  interested 
in  the  account  on  page  410  of  the  valuation 
of  the  Rock  Island  terminal  in  that  city. 
This  is  believed  to  be  the  first  large  ter- 
minal to  be  attacked  in  the  federal  valua- 
tion of  the  railroads,  and  it  is  interesting 
that  the  government  has  entrusted  to  the 
railroad  the  inventorying  of  the  physical 
plant.  And  the  move  is  believed  by  this 
journal  to  have  been  a  very  wise  one  on 
the  part  of  the  Division  of  Valuation.  How- 
ever competent  and  painstaking  the  govern- 
ment's staff  might  be,  the  railroad  itself 
is  bound  to  have  a  far  better  chance  of 
getting  a  complete  inventory  by  doing  the 
work  itself.  The  present  visible  plant  tells 
only  part  of  the  story  of  reproduction  cost, 
and  less  of  original  cost.  If  all  of  the 
hidden  items  are  to  be  found  at  all,  and 
all  of  the  construction  and  reconstruction 
programs  are  to  be  traced  through,  it  can 
be  accomplished  only  by  having  all  depart- 
ments of  the  railroad  on  the  alert  to 
supply  any  kind  of  helpful  information. 
Much  of  this  is  in  the  form  of  personal 
recollection.  Smith,  of  the  valuation  depart- 
ment, who  has  been  with  the  road  twenty 
years,  may  not  know  how  a  certain  piece 
of  work  was  done  twenty-five  years  ago,  but 
he  may  remember  that  Burke,  the  super- 
visor, and  Finnegan,  the  old  yardmaster, 
were  there,  and  by  quizzing  them  he  may 
be  able  to  piece  together  the  construction 
story.  No  outsider  would  know  where  to 
go   for   the   data,   and    neither   Burke  nor 


Finnegan  would  be  likely  to  realize  that 
his  knowledge  was  sought.  With  such 
complications  as  are  found  at  the  Forty- 
seventh  street  shops,  at  the  Sixteenth 
Street  crossing  and  in  fact  all  over  the 
terminal  zone  all  of  the  conceivable  sources 
of  information  are  none  too  many.  The 
Engineering  Record  is  glad,  therefore,  that 
the  Division  of  Valuation  has  seemingly^ 
appreciated  the  situation  and  has  not  at- 
tempted the  near  impossible. 

A  Federal  Precedent 

AS  THESE  LINES  are  being  written 
New  York  City  is  facing  the  most 
sweeping  strike  threat  ever  made  against 
a  municipality  in  this  country.  In  order  to 
force  the  subway  and  elevated  systems  to 
cancel  their  agreements  with  their  men  and 
thus  force  the  latter  into  the  Amalgamated 
Association  of  Street  and  Electric  Railway 
Employees,  the  Conference  of  Federated 
Unions  has  called  upon  all  union  labor  in 
New  York  City  to  cease  work.  Should  all 
obey,  approximately  three-quarters  of  a 
million  workers  would  be  affected.  It  is 
not  necessary  here  to  go  into  the  details 
of  the  controversy.  The  men  are  clearly  in 
the  wrong.  Public  opinion  is  against  them, 
and  yet  they  attempt  to  bring  the  entire 
life  of  the  city  to  a  standstill.  What,  then, 
has  led  these  men  into  such  a  false 
position?  Undoubtedly  their  chiefs  feel 
that  the  men  will  follow  wherever  they  lead. 
Undoubtedly,  too,  the  recent  victory  over 
Congress,  abetted  by  the  President,  has  en- 
couraged them  in  their  present  stand.  The 
degree  of  response  to  the  call  of  the  con- 
ference will  be  awaited  with  much  interest. 
Four  days  ago  the  strike  resolution  was 
passed.  Since  then  the  individual  unions 
have  been  debating  it.  It  now  seems  that 
level  heads  are  in  the  majority  and  that 
less  than  200,000  will  go  out.  If  such  be 
the  case,  it  will  indeed  be  gratifying.  It 
will  show  that  a  majority  place  fair  play 
above  the  dictates  of  misguided  leaders. 
Nevertheless  there  will  be  inconvenience 
and  probably  some  suffering.  How  much 
influence  the  recent  federal  precedent  has 
had  on  the  stand  taken  at  New  York  it  is 
impossible  to  say,  but  it  is  probable  that 
it  has  not  been  Inconsiderable. 

First — A  Good  Engineer 

A  WELL-KNOWN  COLLEGE  PRESI- 
DENT, commenting  on  the  policy  of 
this  journal  of  urging  engineers  to  partici- 
pate more  largely  in  civic  affairs  and  to 
acquire  a  broad  outlook  on  the  country's 
economic  problems,  expressed  the  belief  that 
there  was  danger  of  such  a  policy  making 
a  wrong  impression  on  the  young  engineer. 
He  might  gather  that  outside  activities  were 
to  be  given  attention  even  if  his  profes- 
sional advancement  were  thereby  to  be 
made  less  rapid.  "His  first  duty,"  the  doctor 
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said  significantly,  "is  to  be  a  good  engi- 
neer." Needless  to  say,  we  are  in  hearty 
agreement  with  the  doctor.  No  man  should 
devote  time  to  outside  activities  until  he 
has  mastered  his  own  job.  Once  he  has  his 
own  work  well  in  hand,  however,  participa- 
tion in  engineering-society  or  civic  affairs 
will  widen  his  horizon  and  help  him  in  the 
mastery  of  the  broader  engineering  prob- 
lems.    First,  however,  a  good  engineer. 


will  witness  an  even  greater  rate  of  in- 
crease in  both  the  number  of  trucks  and 
diversity  of  uses  than  has  made  the  truck 
in  the  last  three  years  the  most-talked-of 
item  of  the  contractor's  plant. 


Motor  Trucks — for  Every  Service 

THE  AUTOMOBILE  TRUCK  is  no  longer 
an  experiment  on  construction  work.  It 
is  coming  into  deserved  favor  both  with 
contractors  and  with  material  dealers.  Its 
economical  application  to  all  sorts  of  con- 
struction problems  is  being  worked  out 
rapidly.  Within  a  month's  time  the  Engi- 
neering Record  has  described  a  job  where 
the  motor  truck  is  used  successfully  for  a 
haul  so  long  that  a  railroad  would  ordi- 
narily be  built,  and  another  where  the  hauls 
were  so  short  that  they  seemed  adapted  for 
some  sort  of  conveyor  equipment. 

In  the  case  of  the  Ripogenus  Dam  con- 
struction (described  Aug.  19,  page  237,  and 
Sept.  2,  page  280)  it  paid  to  build  a  30-mile 
macadam  highway,  which  would  require 
only  light  maintenance  under  the  small 
traffic  expected  after  the  completion  of  the 
dam,  and  to  spend  a  considerable  sum  per 
mile  during  the  two-year  construction 
period  to  keep  this  road  in  first-class  condi- 
tion for  the  use  of  nine  5-ton  trucks  oper- 
ated at  fairly  high  speeds.  The  prelimi- 
nary investigation  of  this  problem  indi- 
cated that  the  use  of  motor  trucks  would  be 
far  cheaper  than  railroad  or  team  haulage, 
all  items  of  cost  considered,  and  the  actual 
performance  checked  the  first  estimates  in 
a  most  satisfactory  manner. 

In  the  case  of  the  Detroit-Superior 
Bridge  in  Cleveland,  described  on  page  347 
of  the  Sept.  16  issue,  trucks  were  used  on 
relatively  short  hauls  with  such  successful 
results  that  engineers  connected  with  the 
work  have  expressed  the  opinion  that  the 
actual  rate  of  progress  could  not  have  been 
maintained  with  any  other  system  of  trans- 
portation. Of  these  hauls,  that  with  wet 
concrete  is  so  short  that  even  recently  it 
would  have  been  considered  foolhardy  to 
think  of  using  a  motor  vehicle.  Steep 
grades  and  very  indifferent  pavements 
proved  no  obstacles  to  the  truck. 

As  the  development  of  construction 
methods  is  chronicled  it  is  becoming  more 
and  more  evident  that  the  motor  truck  has 
found  its  place  as  a  new  and  powerful  tool 
in  the  hands  of  constructors.  The  short- 
comings of  the  early  models,  which  gave 
rise  to  the  prediction  that  the  motor  truck 
would  never  be  able  to  leave  the  first-class 
city  pavements,  have  been  largely  overcome. 
Trucks  are  being  taken  even  to  the  bottom 
of  large  excavations,  to  be  loaded  by  steam 
shovels,  as  was  done  at  the  Pennsylvania 
Hotel  in  New  York,  described  on  page  267 
of  the  Engineering  Record  for  Aug.  26  last. 

A  construction  tool  which  has  proved  its 
utility  as  well  as  the  motor  truck  has  done 
is  not  long  in  coming  into  general  favor. 
It  is  safe  to  say  that  the  next  few  years 


A  Convention  Program  on  the 
"American  Plan" 

DURING  the  presidential  campaign  pre- 
ceding the  election  of  William  McKinley 
the  Republican  party  adopted  as  its  slogan 
"The  Full  Dinner  Pail."  A  perusal  of  the 
program  for  the  twenty-third  annual  con- 
vention of  the  American  Society  of  Munic- 
ipal Improvements,  to  be  held  in  Newark, 
N.  J.,  next  month  brings  the  phrase  to 
mind.  The  committee  on  arrangements  has 
crammed  the  pail  of  its  convention  program 
full  of  technical  food — so  full  that  an  epi- 
demic of  indigestion  may  result. 

Perhaps  it  is  unfair  to  use  the  dinner 
pail  as  the  measure  of  the  convention's  en- 
gineering provender.  The  program  might 
better  be  likened  to  the  bill  of  fare  of  the 
"American  plan"  hotel — everything  from 
soup  to  nuts.  A  scanning  of  the  menu 
shows  that  for  the  morning  and  afternoon 
sessions  of  a  single  day,  Oct.  11,  there  are 
scheduled  for  presentation  24  technical 
papers,  discussions  and  committee  reports, 
in  addition  to  the  election  of  officers  and 
the  selection  of  the  next  place  of  meeting. 
Below  the  belt  line  of  even  the  stoutest 
trencherman  there  develops  a  feeling  of  un- 
rest at  such  an  announcement.  Nor  is  the 
anxiety  allayed  by  the  knowledge  that  the 
convention  is  to  last  five  days. 

How  much  of  its  very  lengthy  conven- 
tion program  the  society  will  be  able  to 
follow  is  of  course  a  matter  of  conjecture. 
Certain  it  is  that  many  of  the  papers  will 
have  to  be  omitted.  Nothing  is  gained  by 
offering  a  program  of  this  sort.  This  crit- 
icism, let  it  be  clearly  understood,  is  di- 
rected, not  at  the  quality  of  the  papers  or 
the  ability  of  the  authors,  but  at  the  over- 
whelming volume  of  matter  which  it  is  ex- 
pected to  dispose  of.  The  whole  structure 
is  top-heavy  and  sure  to  collapse.  The  sched- 
ule can,  of  course,  be  adhered  to  if  a  large 
number  of  the  papers  are  read  by  title  only, 
but  if  that  were  done,  the  author  who  has 
spent  valuable  time  on  the  preparation  of 
some  contribution  for  the  convention  would 
have  a  just  grievance.  Many  of  the  papers, 
fortunately,  have  been  printed  and  issued 
in  advance,  and  it  is  possible  that  the  read- 
ing-by-title method  will  be  the  course 
adopted.  Even  then  the  discussion  must 
be  very  limited. 

The  American  Society  of  Municipal  Im- 
provements, since  its  amalgamation  with 
the  Society  for  Standardizing  Paving  Speci- 
fications, has  made  specification  work  one 
of  its  leading  activities.  It  certainly  should 
be  taken  as  one  of  the  most  important 
things  the  society  tries  to  do.  Neverthe- 
less, the  program  shows  that  the  reports  of 
committees  on  standard  paving  specifica- 
tions are  scheduled  for  the  evening  session 
of  Oct.  12  after  seven  paving  papers.  As- 
suming that  all  seven  of  these  papers  are 
delivered  and  that  the  usual  practice  of  dis- 
cussing them  is  followed,  it  will  be  well  past 


midnight  before  the  members  of  the  asso- 
ciation will  have  an  opportunity  to  consider 
the  committee  work,  which  has  always  been 
represented  as  of  such  signal  value.  If  any 
vote  on  the  adoption  of  standard  specifi- 
cations is  to  be  taken,  what  representative 
opinion  can  be  secured  at  an  open  meeting 
at  midnight?  Is  the  society  preparing  for 
a  fiasco  similar  to  last  year's,  when  a  pat- 
ented paving  was  adopted  as  one  of  its 
.standards? 

If  the  committee  in  charge  of  the  pro- 
gram had  matched  its  initiative  and  en- 
ergy in  inducing  men  to  write  papers  with 
a  proper  sense  of  proportion  the  result 
would  have  been  better. 


Navy  Department  Contract  Docu- 
ments an  Important  Step  Forward 

THE  CONTRACTOR  who  knows  his  busi- 
ness and  is  efficient  is  enabled  to  se- 
cure contracts  on  terms  under  which  he  can 
be  sure  of  doing  good  work  and  being  fairly 
paid  for  it  by  the  new  form  of  contract 
documents  adopted  by  the  Bureau  of  Yards 
and  Docks  of  the  Navy  Department  and 
used  in  receiving  bids  on  Sept.  2  last  for 
the  new  structural  shop  at  the  Norfolk 
Navy  Yard.  Engineers  and  contractors  who 
are  interested  in  lowering  the  cost  of  con- 
tract work  through  the  general  recognition 
of  standards  covering  the  important  busi- 
ness features  of  such  documents — -a  thing 
which  has  been  given  deserved  publicity  in 
these  columns  of  late — cannot  do  better 
than  make  a  study  of  certain  provisions  of 
the  new  forms  which  are  far  ahead  of  the 
usual  practice. 

These  provisions  first  permit  the  con- 
tractor to  name  his  own  time  of  completion. 
A  stipulated  sum  per  day,  based  usually 
on  the  rental  value  of  the  completed  work, 
is  announced  as  the  value  to  the  govern- 
ment of  the  time,  after  the  contract  is  let 
and  before  it  is  completed,  during  which 
the  structure  is  not  in  service.  If  one  man 
bids  on  a  basis  of  800  days  for  completion 
and  another  on  700  days,  this  sum,  times 
100  days,  is  taken  from  the  total  of  the 
second  bid  before  comparing  its  relative 
value  to  the  government  with  that  of  the 
first  bid. 

Next,  unit  prices  are  called  for  on  quan- 
tities given  in  the  proposal  schedule  and 
provision  is  made  for  changing  these  quan- 
tities at  the  order  of  the  government.  If 
they  are  increased,  the  contractor  is  guar- 
anteed by  the  contract  the  actual  cost  of 
the  increase  plus  10  per  cent.  If  they  are 
decreased,  a  deduction  of  the  actual  cost  or 
market  price  at  the  time  the  bid  was  made, 
plus  10  per  cent,  is  required.  If  less  than 
$500,  such  changes  are  valued  by  the  officer 
in  charge;  if  more,  by  a  board  of  not  less 
than  three  government  representatives. 

If  the  work  calls  for  it,  as  in  the  case 
of  the  structural  shop,  the  contractor  may 
be  required  to  furnish  an  exact  progress 
schedule  and  report  each  month  how  closely 
he  is  living  up  to  it,  and,  if  the  schedule 
is  not  working  out,  the  reason  for  the 
variation. 

The  provisions  named  are  evidently  meant 
to   determine  the   least  cost  of  the  woric 
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under  conditions  most  favorable  to  each 
bidder,  and  not  the  least  cost  under  a  set  of 
conditions  laid  down  in  advance  by  the 
owner.  If  one  contractor  has  a  large 
amount  of  labor-saving  equipment  at  hand, 
he  may  be  able  to  do  work  much  faster  than 
firms  whose  plant  is  tied  up  on  other  jobs. 
He  is  given  a  legitimate  means  of  taking 
full  advantage  of  that  fact  in  bidding.  If 
another  contractor  has  the  brains  to  lay  out 
the  work  so  that  it  can  be  done  faster  than 
by  old  methods,  his  advantage  is  also  as- 
sured by  the  method  of  bidding.  If  a  third 
can  arrange  the  job  so  that  it  will  require 
more  time,  but  can  be  done  with  far  less 
equipment  and  lower  overhead  expense,  he 
also  is  given  the  full  benefit  of  his  careful 
planning.  This  method  of  letting  should 
also  make  it  profitable  to  figure  the  exact 
cost  of  each  part  of  the  work,  with  its 
proper  share  of  overhead  expense,  permit- 
ting an  exact  understanding  by  both  parties 
of  the  financial  conditions  under  which  the 
construction  will  be  carried  on  and  making 
it  easy  to  adjust  the  cost  of  changes. 

The  object  of  contract  documents,  as  has 
been  frequently  stated,  should  be  to  elimi- 
nate guesswork  and  reduce  the  contract  to 
a  basis  of  exactly  what  result  the  owner 
wants  and-  how  the  contractor  can  work 
with  the  owner's  agents  to  produce  it. 
Under  such  provisions  as  these,  both  par- 
ties know  that  the  bids  are  submitted  and 
the  work  begun  on  a  definite  plan  of  action, 
to  accomplish  a  definite  amount  of  work. 
If  changes  are  necessary,  the  owner  is  as- 
sured, on  the  one  hand,  that  the  contractor 
will  keep  on  with  the  work,  and  the  con- 
tractor, on  the  other,  that  the  owner  will 
see  that  he  does  not  lose  by  it. 

While  the  questionable  clause  disclaiming 
responsibility  for  the  plans  and  surveys  re- 
mains, and  while  it  is  necessary  in  expend- 
ing public  money  that  the  representatives 
of  the  government  retain  the  right  to  decide 
all  matters  of  payment,  subject  to  revision 
only  by  the  courts,  these  documents  make 
evident  in  every  paragraph  an  intention  to 
be  fair  and  reasonable.  When  statements 
are  made  in  the  contract  documents  such  as, 
"It  is  mutually  understood  and  agreed  that 
the  parties  to  the  contract  will  .  .  .  labor 
to  mutual  advantage";  that  "delays  caused 
by  acts  of  the  government  will  be  regarded 
as  unavoidable  delays" ;  that,  if  it  is  neces- 
sary to  tear  out  finished  work  to  determine 
whether  it  meets  the  specifications,  "the 
actual  cost  of  the  examination  plus  10  per 
cent  will  be  allowed  the  contractor"  should 
the  work  be  found  to  meet  the  require- 
ments, the  contractor  will  be  safe  in  as- 
suming that  the  engineers  who  made  them 
will  be  honest  in  living  up  to  them. 

Rear  Admiral  Frederic  R.  Harris,  the 
father  of  this  change  in  policy,  is  to  be  con- 
gratulated for  having  taken  a  long  step 
toward  bringing  into  the  work  under  his 
charge  responsible  and  able  contractors  by 
offering  them  an  honest  chance  to  show  the 
cash  value  of  their  superior  ability.  It  is 
to  be  hoped  that  this  demonstration  of  the 
practical  advantage  of  this  point  of  view  in 
handling  contracts  will  not  be  lost  on  those 
men  who  still  insist  that  no  methods  but 
the  old  ones  can  be  made  to  work. 


Solution  of  the  Labor  Problem 

LABOR,  at  the  present  minute,  is  a 
leading  topic  of  discussion  in  both 
England  and  the  United  States.  In  both 
countries  the  war  has  brought  the  question 
to  the  front,  though  for  different  reasons. 
At  the  beginning  of  hostilities  the  "restric- 
tion of  output"  rules  of  the  British  labor 
unions  caused  a  ghastly  toll  on  the  Flanders 
battle  lines.  When  the  facts  were  clearly 
before  them  the  unions  consented  to  the 
temporary  abrogation  of  the  restrictions. 
At  the  same  time,  Mr.  Lloyd  George  organ- 
ized the  munitions  manufacturing  of  the 
country  and  thousands  of  women  were  put 
at  the  lathe  and  the  bench.  To  the  aston- 
ishment of  the  English  public — but  not  to 
those  of  its  industrial  leaders  who  knew 
factory  conditions — these  girls  and  women, 
after  only  a  few  weeks'  training,  showed  a 
greater  output  than  had  their  skilled-ma- 
chinist predecessors.  And  their  produc- 
tion has  continued  undiminished  without 
any  detrimental  effect  upon  their  health. 
What  wonder,  then,  that  England  is  con- 
cerning itself  with  the  labor  problem,  de- 
bating as  to  what  is  to  happen  when  the 
men  come  from  the  trenches  to  take  their 
factory  positions,  and  the  women  retire  to 
their  homes  and  their  customary  occupa- 
tions! 

In  the  United  States  our  present  labor 
discussions  have  been  caused  by  the  war, 
but  only  insofar  as  the  latter  is  responsible 
for  the  munitions  prosperity  with  which 
the  country  is  afflicted.  Labor  knows  that 
profits  are  high.  It  appreciates  that  plant 
owners  can  be  forced  to  pay  more,  and  it 
is  using  its  organized  force  to  secure  con- 
cessions. So  many  are  the  demands  for 
shorter  hours  or  more  pay  that  the  country 
has  been  awakened  as  never  before  to  a 
realization  of  the  state  in  which  our  indus- 
tries find  themselves  with  reference  to  their 
labor  problems. 

In  its  issue  of  Sept.  9  the  Engineering 
Record  took  occasion  to  point  out  the 
broader  aspects  of  the  railroad  wage-in- 
crease controversy.  It  is  interesting  to  note 
that  simultaneously,  in  England,  similar 
views  were  being  placed  before  British  labor 
and  British  industry  by  well-qualified  au- 
thorities. Mr.  Gerald  Stoney,  in  his  presi- 
dential address  before  the  engineering  sec- 
tion of  the  British  Association  for  the  Ad- 
vancement of  Science,  and  Mr.  H.  Gosling, 
president  of  the  Trade  Union  Congress,  and 
the  Lord  Mayor  of  Birmingham,  Mr.  Nev- 
ille Chamberlain,  all  attacked  the  problem 
from  angles  proposed  in  this  journal. 

Mr.  Stoney,  who  is  well  known  in  Eng- 
land as  an  officer  of  machinery-manufactur- 
ing companies,  deplored  the  fact  that 
British  employers,  as  a  rule,  do  not  look 
after  the  welfare  of  their  workmen.  Proper 
lighting  and  ventilation  of  shops  have  been 
secured  only  through  legislation,  while  con- 
veniences, such  as  adequate  clothes  lockers, 
shower  baths  and  lunching  facilities,  are 
not  even  now  supplied,  their  installation  not 
being  made  compulsory. 

But  he  did  not  give  labor  a  clean  bill.  He 
denounced  most  vehemently  the  agitating 
labor-union  officials  who  feel  that  they  are 
not  adequately  serving  their  members  un- 


less they  are  constantly  trying  to  enforce 
new  concessions,  whether  warranted  or  not. 

Mr.  Gosling  suggested  that  workmen  be 
allowed  to  take  some  part  in  the  manage- 
ment of  the  plants  in  which  they  are  en- 
gaged, while  the  Lord  Mayor  of  Birming- 
ham believed  that  much  good  would  flow 
from  admitting  representatives  of  the  work- 
ers to  the  counsels  of  the  employers  so  that 
they  "could  see  a  little  more  of  the  game 
from  the  inside."  In  a  word,  Mr.  Gosling 
and  Mr.  Chamberlain  were  desirous  of  de- 
veloping plans  that  would  engender  that 
confidence  which  the  Engineering  Record 
said  on  Sept.  9  is  absolutely  essential  if 
our  labor  problems  are  to  be  solved. 

As  has  been  heretofore  stated  in  these 
columns,  participation  by  workmen  in  the 
management  of  corporations  is  an  accom- 
plished fact  in  certain  industries  of  this 
country.  To  our  mind  the  plan  should  be 
more  widely  applied.  In  no  other  way  will 
it  be  possible  to  impress  upon  the  work- 
man that  his  own  prosperity  depends  upon 
that  of  the  industry  in  which  he  is  en- 
gaged. England  has  for  years  been  worry- 
ing about  its  foreign  trade.  Germany  has 
been  making  great  inroads.  Nevertheless, 
the  British  workman  insisted  upon  the  re- 
striction of  his  output,  not  realizing  that 
that  restriction  was  raising  the  cost  of  pro- 
duction to  a  level  seriously  endangering  his 
country's  supremacy  in  the  battle  of  com- 
merce. 

The  present  plan  of  procedure — of  keep- 
ing the  employees  in  ignorance  of  the  de- 
tailed figures  of  the  particular  plant  and 
of  the  economics  of  the  whole  industry — 
tends  to  excite  in  the  employee's  mind  a 
suspicion  that  the  owners  are  making  tre- 
mendous profits.  He  sees  them  enjoying 
more  of  the  world's  goods  than  he  has,  and 
no  one  has  given  him  an  opportunity  to 
learn  whether  the  return  is  reasonable  in 
view  of  the  capital  and  ability  invested. 

It  is  but  natural  that  employers  should 
not,  when  it  is  first  suggested,  take  kindly 
to  such  a  plan.  Everyone  prefers  to  con- 
duct his  business  as  he  sees  fit.  It  is  one 
way,  however,  to  attack  a  very  serious  prob- 
lem, and  a  way  that  offers  much  promise. 
Whether  through  this  course,  or  some  other, 
the  essential  is  to  gain  the  confidence  and 
loyalty  of  the  men,  meanwhile  increasing 
the  all-around  efficiency  of  the  establish- 
ment. 

The  strength  of  labor  is  rapidly  increa.s- 
ing.  Its  present  disposition — except  in 
some  of  the  older  and  more  conservative 
unions — is  to  get  whatever  it  wants  by 
force.  If  what  it  considers  its  rightful 
share  in  the  earnings  of  industry  is  not 
granted  willingly  by  the  employer,  that 
share  will  be  forced  from  him  by  legislation. 
We  are  not  in  as  bad  a  state  to-day  as  Eng- 
land is,  but  unless  we  act  quickly  and  effec- 
tively the  intolerable  conditions  which  have 
been  settled  on  British  industry  by  its 
unions  will  likewise  obtain  here. 

Fortunately,  the  problem  is  possible  of 
solution  without  a  conflict — aye,  even  with 
increased  profits  to  the  employer.  The  wise 
man  will  work  to  that  solution  of  the  prob- 
lem and  not  stubbornly  await  the  conflict 
which  otherwise  is  inevitable. 
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BRICK    ARE    GROUTED    IMMEDIATELY   AFTER  ROLLING    IS   COMPLETED— FINISHING   GROUT   WHEELED  FROM   MIXER 


In  Monolithic  Pavements  in  Vermilion  County,  Illinois, 
Brick  Are  Laid  Directly  on  Concrete  Base 

Thin  Layer  of  Dry  Sand  and  Cement,  Used  at  Paris,  Illinois,  Is  Discarded — Con- 
struction Procedure,  Modified  by  Experience,  Permitted  Good  Progress  to  Be  Made 

By  HARLAN  H.  EDWARDS 
Urbana,  111.;  Former  Inspector,  Vermilion  County  Bond  Issue  Roads 


IN  but  a  little  more  than  a  year  a  revolu- 
tion has  been  worked  in  the  construction 
01  brick  highways.  The  sand  cushion  is 
doomed  to  pass  into  highway  history. 
Paris,  111.,  became  a  Mecca  for  road  engi- 
neers when  it  began  building  monolithic 
brick  pavements.  Thus  a  thin  dry  mix  of 
cement  and  sand  was  spread  on  the  green 
concrete  and  the  bricks  immediately  placed. 
Vermilion  County,  Illinois,  on  those  of  its 
bond-issue  roads  being  built  with  brick, 
has  gone  a  step  farther.  The  bricks  are 
being  laid  directly  on  the  concrete  base. 
Twenty-five  miles  of  this  type  is  being  laid. 
The  construction  methods  now  in  use  are, 
as  a  result  of  study  and  development,  well 
Worth  the  attention  of  highway  engineers 
and  contractors. 

In  order  to  bring  the  whole  subject 
clearly  before  the  reader  a  brief  summary 
of  the  development  of  the  monolithic  type 
will  be  given  before  proceeding  to  a  de- 
scription of  the  design  and  construction  of 
the  Vermilion  County  roads. 

Three  Steps  in  Development 

There  were  three  steps  in  the  evolution 
of  the  true  monolithic  brick  pavement  from 
the  old  sand-cushion  type.  First  came  the 
substitution  of  the  IVa-in.  cement-sand  bed 
for  the  old  sand  cushion,  using  just  enough 
cement  to  prevent  any  movement  of  the 
sand  under  traffic.  This  proved  unsatis- 
factory, for  the  only  function  of  the  sand 
was  to  provide  a  smooth  surface  upon 
which  to  lay  the  brick,  and  the  use  of  such 
a  thickness  of  the  cement-sand  mixture  was 
too  expensive. 

The  next  step  therefore  came  in  the  re- 
duction of  the  thickness  of  the  cement-sand 
bed.  A  3/16-in.  layer  of  a  dry  mix  of 
cement  and  sand  was  laid  upon  the  fresh 
concrete  and  the  brick  immediately  laid  and 


rolled.  This,  the  first  that  really  could  be 
called  monolithic,  was  the  type  laid  at 
Paris,  111.,  and  described  in  detail  in  the 
Engineering  Record  (July  10,  1915,  page 
54)  by  W.  T.  Blackburn,  and  adopted  this 
year  as  the  standard  brick  pavement  by  the 
Iilinoi.s  State  Highway  Department. 

With  this  type  of  construction,  however, 
it  has  often  been  the  practice  not  to  grout 
the  brick  for  several  days  after  laying.  As 
a  result,  the  layer  of  dry  mix  has  consti- 
tuted a  weak  plane,  with  consequent  danger 
of  separation  along  this  plane,  thus  greatly 
reducing  the  strength  of  the  pavement. 

Finally  therefore,  as  developed  on  the 
Vermilion  County  bond-issue  roads,  under 
the  direction  of  P.  C.  McArdle,  superin- 
tending engineer,  this  intermediate  layer 
has  been  entirely  abandoned  and  the  brick 
are  laid,  rolled,  and  grouted  upon  the  fresh 


BRICK  ARE  BEDDED  IN  THE  CONCRETE  BY  AN  800- 
POUND    HAND    ROLLER 


concrete  base  after  it  has  been  struck  off 
to  the  proper  crown  and  tamped  to  an  even, 
smooth  and  compact  surface  by  means  of 
templates.  This  makes  a  true  monolithic 
pavement,  with  no  plane  at  which  separa- 
tion may  take  place. 

Experimental  Sections 

The  first  monolithic  brick  pavement  of 
this  type  was  laid  near  Danville,  111.,  as  an 
experiment,  upon  the  suggestion  of  W.  W. 
Marr,  state  highway  engineer,  on  a  road 
receiving  heavy  traffic  from  coal  mines.  It 
was  laid  in  four  sections,  as  follows:  (1) 
A  length  of  36  ft.,  using  3-in.  brick  laid 
upon  a  3-in.  base,  with  l:3V-i:6  concrete; 
(2)  a  length  of  64  ft.,  using  4-in.  brick  laid 
longitudinally  on  a  2-in.  base;  (3)  a  length 
of  50  ft.,  using  a  4-in.  brick  laid  trans- 
versely on  the  same  thickness  of  base,  and 
(4)  a  length  of  48  ft.,  using  a  4-in.  brick 
laid  transversely  on  a  1-in.  base,  the  con- 
crete being  a  1:3 '2  cement-sand  mixture. 
The  pavement  was  crowned  IV2  in.  in  a 
width  of  15  ft.  The  concrete  was  placed 
just  as  wet  as  possible,  without  running  at 
the  edges,  struck  off  with  a  template  but 
not  tamped,  and  the  brick  laid  and  grouted 
immediately.  The  fourth  section  was  placed 
where  it  received  the  most  severe  test — at 
the  edge  of  a  soft  gravel  road.  In  the 
spring  when  the  frost  is  going  out  of  the 
ground  this  gravel  road  is  little  better  than 
a  series  of  mudholes,  from  which  the  traffic 
bumps  up  on  the  pavement,  while  in  the 
summer  the  surface  of  the  gravel  road  is 
high  above  the  brick  and  the  traffic  drops 
down  upon  the  edge  of  the  pavement.  How- 
ever, none  of  the  work  •  has  shown  the 
slightest  sign  of  failure. 

As  a  result,  Stockland  Township,  Iro- 
quois County,  111.,  has  this  year  voted 
$50,000  for  the  construction  of  9-ft.  mono- 
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lithic  brick  roads  of  this  type,  using  a  4-in. 
wire-cut-lug  brick  laid  upon  1  in.  of  con- 
crete on  a  crowned  subgrade.  This  type 
was  approved  by  the  state  highway  engi- 
neer, Mr.  Marr,  and  the  work  was  let  for 
less  than  $9,000  per  mile,  including  two 
graded  earth  roads  on  the  side.  This  work 
is  now  in  progress. 

Design  of  Road 

Of  the  system  of  166  miles  of  hard  roads 
being  constructed  by  bond  issue  in  Ver- 
milion County,  for  which  contracts  were  let 
last  spring,  about  25  miles  are  of  mono- 
lithic brick  construction.  The  pavement, 
10  ft.  wide,  is  constructed  of  4-in.  wire-cut- 
lug  paving  brick  laid  directly  upon  a  fresh 
concrete  base  4  in.  thick  at  the  sides  and 
crowned  1  in.  On  each  side  of  the  pave- 
ment a  strip  of  macadam  3  ft.  wide  is  to  be 
laid,  and  beyond  this  an  earth  shoulder  7 
ft.  in  width,  making  the  total  width  of 
roadway  30  ft. 

Approximately  111/2  miles  of  this  type  of 
construction  are  along  the  Dixie  Highway, 
running  from  the  northern  boundary  of  the 
county  southward,  meeting  a  15-mile 
stretch  of  state-aid  brick  road,  so  that  the 
entire  length  of  the  Dixie  Highway  through 
the  county  will  be  paved  with  brick.  The 
other  sections  of  monolithic  brick  road  are 
located  as  shown  on  the  map.  The  3V4 
miles  between  Tilton  and  Catlin  are  com- 
pleted, 3  miles  between  Georgetown  and 
Westville  are  under  construction  at  the 
present  time,  while  2  miles  of  the  work 
near  Hoopeston  are  nearly  finished. 

Handling  Materials 

In  the  construction  of  the  Tilton-Catlin 
road  the  pioneer  work  was  done.  All  ob- 
jections to  this  method  of  construction  were 
met  and  overcome,  and  it  was  established 
as  a  practical,  economical,  and  altogether 
successful  pavement.  As  is  often  the  case 
with  new  work,  inefficient  methods  were  at 
first  employed,  but  soon  discarded  for  bet- 
ter and  cheaper  ones.  The  same  contrac- 
tor, the  Granite  City  Lime  &  Cement  Com- 
pany, also  obtained  the  contract  for  the 
work  near  Hoopeston,  and  the  construction 
there  consequently  received  the  benefits  of 
the  experience  gained  on  the  previous  work 
at  Catlin. 

In  the  work  near  Hoopeston,  the  sand 
and  stone  are  unloaded  from  cars  at  the 
construction  camp  by  clamshell  bucket  and 
crane,  and  dumped  into  elevated  bins, 
whence  they  are  loaded  into  IVa-yd.  side- 
dump  cars  for  hauling  to  the  road.  The 
brick  are  unloaded  with  tongs  and  placed 
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HEAVY     LINES     SHOW    BRICK     ROADS 

directly  into  small  cars,  operated  on  a  2-ft. 
gage  industrial  track  laid  along  the  side  of 
the  subgrade. 

Over  this  track  the  concrete  materials 
are  hauled  to  the  road  by  dinkey  engine  and 
dumped  upon  the  center  of  the  subgrade, 
as  shown  in  one  of  the  pictures.  The  sand 
and  stone  are  placed  in  alternate  piles  in 
this  order:  2  cars  stone,  2  cars  sand,  2 
cars  stone,  and  1  car  sand.  There  are  thus 
approximately  7.5  yd.  of  sand  and  13  yd. 
of  stone  in  every  100  lin.  ft.  In  this  way 
the  materials  are  quickly  placed  so  that  the 
wheelers  may  operate  from  either  side  of 
the  piles. 

The  steel  forms  are  set  1000  ft.  or  more 
in  advance  of  the  mixer.  Thus  a  very  good 
line  can  be  maintained  with  little  difficulty. 
Six-inch  steel  forms  are  used.  They  have 
a  2-in.  strip  of  wood  bolted  to  the  bottom, 
enabling  them  to  be  utilized  on  other  types 
of  hard  roads  of  less  thickness.  Before  the 
concrete  base  is  placed,  the  faces  of  the 
forms  are  greased  with  a  low-grade  oil  to 


insure  a  smooth  surface  toward  the  pave- 
ment and  prevent  the  grout  from  sticking 
to  and  roughening  the  forms. 

Brick  and  Cement 

The  brick  are  stacked  14  in  each  course 

along  the  side  of  the  road,  being  placed 
there  with  tongs  from  the  small  cars,  in 
such  order  that  they  may  be  laid  in  the 
pavement  with  minimum  confusion. 

Whenever  possible  the  cement  is  handled 
directly  from  the  cars  to  the  mixer,  mov- 
ing the  cars  ahead  when  necessary.  When, 
however,  a  clear  track  is  needed  for  hauling 
shoulder  .stone  and  other  material  past  the 
mixer  to  the  completed  pavement,  the 
cement  is  unloaded  on  racks,  as  described 
on  page  421. 

The  cement  is  furnished  by  the  county, 
and  in  the  work  a  2  per  cent  variation  from 
a  standard  calculated  amount  is  allowed,  all 
in  excess  of  that  amount  being  paid  for  by 
the  contractor.  In  actual  work  the  cement 
consumption  usually  runs  within  these 
limits. 

Concrete 

A  Vi>-yd.  Cube  mixer  is  used.  It  is  not 
run  directly  upon  the  subgrade  but  on  3-in. 
oak  planks,  having  %-in.  bolts  running 
horizontally  through  them  to  prevent  their 
splitting  and  breaking  away  under  the 
heavy  load. 

The  concrete  used  in  the  base  is  of  a 
l:3Vi.:6  mix,  using  ll-j  to  '/2-in.  crushed 
stone  and  sand  graded  from  Vi  in.  down. 
It  is  of  a  slightly  quaky  consistency,  i< 
dumped  directly  from  the  mixer  to  the 
dampened  subgrade,  spread  out  between  the 
side  forms  and  struck  off  to  the  proper 
thickness  and  crown  by  two  templates 
weighted  down  with  sandbags  and  drawn 
forward  by  the  mixer  as  it  moves  ahead. 

At  first  only  one  template  was  used.  This 
was  made  of  two  2  x  10-in.  oak  planks  placed 
vertically  10  in.  apart,  with  suitable  brac- 
ing between.  The  lower  edge  of  these 
planks  was  cut  to  a  1-in.  crown  and  faced 
with  a  strip  of  iron.  Rollers  were  fastened 
to  each  of  these  planks  for  movement  along 
the  form.  This  template  was  not  satisfac- 
tory, however,  for  although  well  weighted 
down  the  concrete  often  became  piled  up  in 
front  of  it  as  it  was  being  pulled  ahead, 
causing  the  rear  face  to  rise  and  leave  a 
high  place  in  the  concrete.  This,  if  not  re- 
moved by  a  second  dragging  of  the  tem- 
plate, would  have  caused  a  wave  in  the 
pavement. 

Therefore  a  second  template,  having  the 
crowned   faces   2    ft.   apart,   was   devised. 


GOOD  CONCRETE  SURFACE  SECURED  BY   SLIDING    AND    TAMPING   TEMPLATES 
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This  was  supported  on  the  forms  by  run- 
ners 3  ft.  long,  faced  with  iron  and  curved 
upward  at  the  front  end.  This  template 
acts  as  a  check  on  the  first  one,  taking  off 
any  high  places  and  filling  in  the  low  ones, 
if  any.  A  new  steel  template  is  now  in 
course  of  preparation  which  will  have  three 
faces  placed  about  l'-.>  ft.  apart,  the  rear 
two  being  tilted  slightly  so  as  to  smooth 
down  and  compact  the  concrete.  This  tem- 
plate will  be  pulled  along  the  form  on  7-ft. 
runners,  projecting  a  foot  or  more  in  front 
of  the  front  face. 

Runners  are  used  on  the  templates  in- 
stead of  rollers  in  order  to  eliminate  any 


extends  out  over  the  edge  of  the  form, 
while  the  lower  part  is  cut  in  to  the  width 
between  the  forms,  the  depth  of  cut  being 
the  distance  desired  between  the  concrete 
and  the  top  of  the  form. 

The  template  is  operated  with  a  vertical 
tamping  motion  by  two  men.  A  thin  coat 
of  mortar  is  thus  flushed  to  the  surface,  and 
upon  it  the  brick  are  laid,  and  rolled  to  a 
smooth,  even  surface  with  an  800-lb.  water- 
ballast  hand  roller.  The  brick  are  carried 
in  tongs  from  the  piles  to  the  pavement, 
and  stacked  in  regular  order  for  laying  so 
that  the  lugs  will  all  be  in  one  direction  and 
the  best  face  up.     Inspection  is  made  at 


ALL  OPERATIONS  ARE  CARRIED  ON   WITHIN   10  FE^IT    OF  THE  MIXER 


irregularities  in  the  surface  or  at  the  joints 
of  the  forms.  Rollers  drop  into  any  depres- 
sions, leaving  the  concrete  with  the  same 
contour  as  the  surface  of  the  form.  They 
also  concentrate  the  weight  of  the  template, 
tending  to  make  irregularities  in  the  forms, 
especially  at  the  joints,  while  the  runner 
distributes  this  weight  over  a  large  area. 
Instead  of  having  the  same  crown  as  the 
finished  pavement,  the  faces  of  this  new 
template  will  be  crowned  IVi  in.  to  allow 
for  more  compacting  of  the  concrete  and 
for  a  greater  depth  of  embedment  of  the 
brick,  while  still  maintaining  a  final  crown 
of  1  in. 

After  the  template  cuts  off  the  concrete 
to  the  desired  crown  the  concrete  is  tamped 
with  a  crowned  tamping  template.  This 
template  is  made  of  two  2  x  10-in.  planks 
placed  vertically,  between  which  is  placed 
a  1  X  6-in.  .strip  extending  diagonally  up- 
ward and  outward  from  each  end,  and  con- 
taining at  the  upper  end  a  handle  for  mov- 
ing the  template  up  and  down.  The  bot- 
tom edges  of  these  planks  are  crowned  ll^ 
in.,  similar  to  the  dragging  template,  and 
have  a  1  X  10-in.  .strip  nailed  to  them  as  a 
tamping  face.  The  upper  part  of  the  planks 


this  time,  and  all  rough,  broken  or  cracked 
brick  are  either  turned  over  or  put  out  of 
the  pavement. 

Grouting 

The  brick  are  grouted  immediately  after 
the  rolling  is  completed.  The  grout  is 
made  of  equal  parts  of  cement  and  sand, 
mixed  to  a  uniform  consistency  in  a  small 
Marsh-Capron  grout  mixer.  The  sand  is  of 
such  size  that  it  all  will  pass  a  No.  12 
screen,  and  if  necessary  is  screened  in  the 
yard.  It  is  sacked  and  placed  along  the 
roadway  with  an  equal  amount  of  cement, 
so  that  no  time  is  lost  in  measuring.  This 
also  maintains  a  uniform  mix,  so  that  with 
a  constant  amount  of  water,  grout  of  the 
same  consistency  is  obtained. 

The  first  coat,  of  the  consistency  of  thin 
cream,  is  run  on  from  the  mixer  through  a 
spout  having  a  grating  on  the  lower  end  to 
catch  any  lumps  that  may  have  escaped  the 
operator's  attention.  It  is  broomed  into 
the  joints  and  allowed  to  set.  The  second 
coat  is  put  on  within  an  hour,  but  is  car- 
ried back  in  wheelbarrows  instead  of  run- 
ning the  mixer  back  over  the  pavement  al- 
ready grouted.    The  second  coat  is  also  of 


the  consistency  of  thin  cream,  and  is 
worked  thoroughly  into  the  joints  with  a 
squeegee.  The  material  along  the  edges  is 
made  somewhat  thinner  by  sprinkling  the 
sides  slightly  before  applying  the  second 
coat.  This  insures  a  thorough  filling  along 
the  edges  of  the  pavement.  A  small  amount 
of  grout  is  left  on  the  pavement  at  this 
time  to  provide  for  settlement.  When  it 
has  partially  stiffened,  the  pavement  is 
gone  over  a  second  time  with  the  squeegee, 
filling  all  joints  and  cleaning  the  grout  off 
flush  with  the  surface  of  the  brick.  All 
operations  are  carried  on  within  100  ft.  of 
the  mixer. 

When  the  grout  has  hardened  sufficiently, 
the  pavement  is  covered  with  2  in.  of  earth 
and  kept  wet  for  ten  days.  Traffic  is  kept 
off  for  at  least  three  weeks.  The  pavement 
is  then  cleaned  off,  the  shoulders  shaped  up 
and  the  3-ft.  macadam  or  gravel  shoulders 
placed  and  compacted  by  rolling  along  the 
side  of  the  pavement. 

Organization  of  Gang 

In  the  usual  organization  for  the  carry- 
ing on  of  this  work  32  men  are  required. 
They  are  distributed  as  follows: 

Ahead  of  the  mixer  are  1  form  setter,  5 
wheelers,  3  shovelers,  and  1  cement  man. 
At  the  mixer  are  the  operator  and  the  fire- 
man. Behind  the  mixer  there  are  two  men 
spreading  concrete  and  one  for  carrying 
forward  the  boards  upon  which  the  mixer 
is  run,  and  for  tamping  the  concrete.  In 
the  paving  gang  there  are  1  brick  setter,  3 
stackers,  1  starter  (who  helps  with  the 
tamping),  1  batter,  5  carriers,  1  culler,  and 
1  roller.  Three  men  usually  suffice  to  grout 
the  pavement.  Finally,  one  man  is  needed 
to  keep  the  pavement  v/et  down  and  to  pull 
the  forms.  With  this  organization  and  a 
good  mixer  700  or  800  ft.  of  pavement  is  a 
good  day's  work. 

There  are  no  expansion  joints  in  the 
pavement,  care  being  taken  to  bond  each 
day's  work  to  that  previously  laid.  In  the 
work  so  far  completed  contraction  cracks 
have  occurred  straight  across  the  pave- 
ment at  intervals  of  from  60  to  125  ft.,  de- 
pending on  the  temperature  at  which  the 
pavement  was  laid. 

With  this  type  of  construction  the  most 
important  part  of  the  work,  so  far  as  ob- 
taining a  smooth  surface  is  concerned,  is 
at  the  mixer  and  the  templates.  Intelli- 
gent rolling  of  the  brick  is  a  necessity,  but 
if  the  concrete  is  not  of  uniform  consist- 
ency almost  no  amount  of  work  short  of 
taking  up  the  brick  and  reshaping  the  con- 
crete will  make  the  pavement  smooth.  Too 
great  emphasis  cannot  be  placed  upon  this 
detail  of  the  work.  The  proper  operation 
of  the  mixer  to  insure  a  uniform  consist- 
ency of  concrete  is  imperative. 


Auto  in  Boston  Water  Department 
Averages  700  Miles  a  Month 

Two  hundred  trips  a  month,  each  aver- 
aging 31/4  miles,  is  the  record  of  the  emer- 
gency repair  car  used  by  the  Boston  water 
department.  The  car,  which  can  carry  four- 
teen men  and  a  large  supply  of  equipment, 
has  traveled  about  37,000  miles  since  it 
was  built,  in  1911.  Twice  in  five  years  it 
has  been  overhauled,  and  it  is  said  that 
during  the  first  17,000  miles  of  service  its 
only  expense  was  for  fuel,  oil  and  tires. 
No  choice  of  routes  is  made  in  answering 
calls,  despite  which  the  car's  maintenance 
cost  is  comparatively  low.  The  chassis  is 
a  White,  with  a  40-hp.  motor. 
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Filtered- Water  Supply  for  Sacramento 
Recommended  in  660-Page  Report 

River  Water  Considered  Most  Satisfactory  and  Economical  of 
Many  Sources  Investigated— Novel  Head-House  Design  Described 


FILTERED  Sacramento  River  water  is 
the  best  and  most  economical  supply  for 
the  city  of  Sacramento.  That  is  the  find- 
ing of  Charles  Gilman  Hyde  and  George  H. 
Wilhelm,  consulting  engineers,  and  Frank 
C.  Miller,  city  engineer — the  three  engi- 
neers who  have  made  a  660-page  report  on 
every  feasible  supply.  In  addition  to  the 
filtered  supply,  pumped  from  the  river, 
ground  water  and  gravity  supplies  from 
the  distant  mountains  were  studied  in 
minute  detail.  The  comparisons  were  made 
on  the  basis  of  quality,  available  yield,  de- 
pendability, cost  of  construction,  annual 
cost  and  total  cost. 

River  Water  Best 

All  of  the  sources  and  projects  are 
deemed  of  equal  merit  with  respect  to  bac- 
teria content,  for  costs  to  free  them  from 
disease-producing  bacteria  were  included. 
Turbidity  would  be  something  in  the  un- 
filtered  mountain  water  and  micro-organ- 
isms must  be  cared  for  in  the  storage 
basins.  Tastes  and  odors  may  also  be  de- 
veloped. The  river  water  filtered  is  con- 
sidered the  most  attractive.  Color  troubles 
do  not  enter  into  the  problem.  Hardness 
of  the  mountain  streams  and  rivers  is 
nearly  the  same — 40  and  50  parts  per 
million — but  the  ground  water  has  a  hard- 
ness of  85.  As  to  quantity,  the  ground- 
water supply  is  limited  to  a  precarious  sup- 
ply of  30,000,000  gal.  daily.  The  two  moun- 
tain sources  in  the  Sierra  Nevada  Moun- 
tains each  can  be  developed  to  100,000,000 
gal.  daily,  but  the  river  supply  for  all  prac- 
tical purposes  is  unlimited. 

Costs  per  1,000,000  gal.  daily  to  develop 
the  various  supplies  are  as  follows:  $18,300 
for  the  river,  $43,800  for  the  ground  water, 
$139,200  for  the  mountain  supply  from 
American  River  and  $153,100  for  the  other 
proposed  mountain  supply  from  the  Moke- 
lumne  River  below  Electra.  These  figures 
are  based  on  a  development  of  about  70,- 
000,000  gal.  daily  for  all  but  the  ground 
water,  which  is  limited,  as  noted  above,  to 
30,000,000  gal.  No  extraordinary  profits, 
the  engineers  found,  may  be  anticipated 
by  investing  in  power-plant  equipment  to 
utilize  the  head  in  the  mountain  projects. 
Annual  costs  also  favor  the  river  supply. 
In  initial  stages  of  the  development  for 
20,000,000  gal.  the  relative  annual  costs  are 
$25.40,  $25.64,  $88.40  and  $91.90  for  the 
river,  ground  water  and  two  mountain  sup- 
plies. For  30,000,000  gal.  the  relative 
costs  are  $19.40,  $18.55,  $53.70  and  $55.90 
respectively. 

Rapid  Filters  Chosen 

Although  a  number  of  combinations  of 
processes  were  studied,  the  most  economical 
and  the  one  recommended  is  as  follows : 

Preliminary  subsidence  in  a  grit  basin  to 
remove  the  coarsest  sediment  which  would 
settle  rapidly  and  freely,  due  to  its  own 
weight  and  character,  is  to  be  followed  by 
a  longer  period  of  subsidence  (employing 
a  coagulant  when  necessary)  to  remove  the 
great  bulk  of  the  finer  suspended  matter 
and  some  of  the  bacteria.  Final  purifica- 
tion is  to  be  effected  by  rapid  sand  filters 
of  the  usual  type,  employing  a  secondary 


dose  of  coagulant  applied  in  special  basins 
containing  a  sufficient  storage  merely  to 
permit  the  chemical  reaction  to  take  place, 
and  thus  insure  a  well-defined  flocculation 
of  the  water.  These  filters  should  be  de- 
signed for  an  average  rate  of  operation  not 
greater  than  125,000,000  gal.  per  acre  per 
day.  Considerable  latitude  in  actual  rates 
of  operation  in  practice  will  be  permitted 
by  this  type  of  filter.  Disinfection  of  the 
effluent  is  provided  for  by  a  suitable  chemi- 
cal, probably  liquid  chlorine  or  chlorine  gas 
generated  electrolytically. 

Upward-Pressure  Difficulties 

The  material  in  which  the  excavation  for 
the  proposed  basins  is  to  be  made  is  a 
fairly  sandy  clay  and  sand  in  which  the 
ground-water  level  probably  fluctuates  with 
changes  in  elevation  of  the  water  in  the 
river.  The  bottoms  of  the  basins,  as  pro- 
posed, will  probably  rest  in  a  thick  stratum 
of  fairly  clean  sand.  If  any  basin  should 
be  emptied  when  the  ground-water  eleva- 
tion in  the  surrounding  material  is  rela- 
tively high,  the  upward  thrust  against  the 
floor  lining  might  be  sufficient,  unless  correc- 
tive measures  were  taken,  to  cause  this  to 
be  upheaved  and  destroyed.  To  meet  this 
condition  it  is  proposed  to  cover  the  entire 
bottom  of  the  excavation  for  the  basins 
with  a  layer  of  gravel  averaging  at  least 
6  in.  in  thickness.  Beneath  this  layer 
cross-trenches  in  both  directions,  and  from 
25  to  30  ft.  apart,  would  be  excavated. 
These  trenches,  perhaps  1  ft.  deep  and  2  ft. 
wide,  would  also  be  filled  with  gravel  and 
would  serve  as  collectors  from  which  the 
ground  water  would  be  delivered  into  any 
basin,  while  emptying  and  empty,  through 
numerous  relief  valves  placed  in  the  bot- 
tom. It  has  been  assumed  that  as  many 
as  160  of  these  valves  might  be  necessary 
in  the  system  of  basins.  By  such  means  the 
water  level  should  be  lowered  as  rapidly 
and  completely  as  necessary  and  thus 
obviate  any  dangerous  upward  thrust. 

Waterproof  Lining  of  Floors 

Above  the  gravel  layer  it  is  suggested 
that  a  layer  of  oil-clfty,  gravel,  and  fine 
broken  stone  puddle,  6  in.  in  thickness,  be 
placed.  This  puddle,  if  properly  propor- 
tioned, mixed  and  laid,  should  constitute  a 
thoroughly  waterproof  lining  for  the  basin 
floors.  It  is  believed  that  the  asphaltic  oil- 
mixed  puddle  will  be  greatly  superior  to 
the  ordinary  water-mixed  puddle  because 
it  will  neither  crack  in  the  cold  nor  dry 
out  and  crack  under  the  action  of  the  sun- 
light and  hot,  dry  atmosphere  before  the 
protecting  floor  of  concrete  is  placed. 
Moreover,  so  far  as  the  available  evidence 
goes,  it  appears  that  it  would  be  durable 
and  would  not  disintegrate  under  the 
action  of  water.  If,  however,  the  asphaltic 
oil  should  disintegrate  with  the  passage  of 
time,  it  seems  certain  that  the  clay,  broken 
stone  and  sand  would  constitute  a  suitable 
waterproofing.  Test  borings  indicate  that 
suitable  clay  and  sand  will  be  obtained 
from  the  various  excavations  for  the  plant. 
Tentatively  a  floor  of  concrete  laid  in 
squares  with  suitable  waterproof  joints  has 
been  assumed.     Further  studies  may  show 


that  it  will  be  better  to  provide  a  rein- 
forced-concrete  floor  tied  into  the  side  walls 
and  laid  continuously  without  joints.  Such 
a  floor  might  make  it  unnecessary  to  pro- 
vide a  puddle  lining. 

Head-House  Novel 

The  head-house  will  serve  a  fourfold  pur- 
pose in  connection  with  the  proposed 
works,  as  follows:  (1)  Beneath  the  ground 
it  will  contain  a  large  drainage  sump  hav- 
ing an  eflfective  capacity  of  perhaps  290,000 
gal.  and  serving  as  a  receiver  of  washwater 
from  the  filters,  of  subsoil  drainage  waters 
from  the  ground  about  the  works  and,  when 
necessary,  of  the  deposits  washed  from  the 
coagulating  and  sedimentation  basins  in  the 
process  of  cleaning;  (2)  the  ground  floor, 
at  the  same  elevation  as  the  operating  floor 
of  the  filters,  will  contain  a  main  corridor 
leading  to  the  filter  operating  floor  and  a 
coagulant  receiving  and  hoisting  room,  to- 
gether with  rooms  for  the  superintendent 
of  filtration,  the  filter  attendants,  etc.;  (3) 
a  second  floor  will  be  devoted  to  the  neces- 
sary apparatus  for  the  mixing,  measure- 
ment and  application  of  all  coagulant  and 
disinfectant  or  sterilizing  solutions;  (4) 
the  uppermost  portion  will  contain  a  great 
steel  storage  tank  containing  fully  200,000 
gal.  of  water  for  use  in  washing  the  filters. 

The  washwater  tank,  as  proposed,  will 
contain  a  sufficient  volume  of  water  to  wash 
effectively  two  and  perhaps  three  filters. 
The  tank  will  be  supplied  from  the  force 
main  leading  from  the  high-lift,  high-duty 
pumping  engines  to  the  city  distribution 
system  through  a  pipe  so  arranged  that 
the  rate  of  delivery  and  the  volume  dis- 
charged into  the  tank  may  be  very  effec- 
tively controlled.  With  proper  regulation 
the  load  on  the  main  pumping  engines  will 
not  be  caused  to  fluctuate  violently  on  ac- 
count of  rapid  changes  in  elevation  of 
water  in  the  tank.  It  may  readily  be  dem- 
onstrated that  it  is  very  much  cheaper  and 
better  to  supply  this  elevated  tank  with 
filtered  and  sterilized  water  by  means  of  the 
main  high-duty  pumping  equipment  than 
through  any  auxiliary  equipment  which 
would  ordinarily  be  provided  for  such  a 
purpose.  The  washwater  tank  proposed  is 
elevated  considerably  higher  above  the  fil- 
ters than  those  which  have  usually  been 
constructed  in  connection  with  filtration 
works  built  elsewhere. 

Rate  Washwater  Will  Be  Used 

With  the  single-wash  process  of  cleaning 
filters  the  rate  at  which  the  washwater  will 
be  used  will  be  fully  7.5  times  the  rate  of 
yield  from  the  filters  represented  by  their 
nominal  capacity  and  nearly  5.5  times  the 
rate  of  yield  represented  by  their  ordinary 
maximum  capacity.  The  rate  of  use  of 
water  in  washing  one  filter  in  a  ten-unit 
plant  would  therefore  be  about  75  per  cent 
of  the  rate  of  yield  from  the  entire  plant 
when  operating  at  its  nominal  capacity  of 
125,000,000  gal.  per  acre  per  day,  and  55 
per  cent  of  the  rate  of  yield  at  what  may 
be  assumed  to  be  an  ordinary  maximum 
capacity  of  175,000,000  gal.  per  acre  per 
day.  It  is  therefore  obvious  that  a  gener- 
ous storage  of  washwater  is  necessary  if 
this  is  to  be  supplied  through  the  main 
pumping  engines  and  if  the  rate  of  draft 
upon  these  engines  is  to  be  kept  relatively 
low  and  maintained  as  uniform  as  possible. 

In  connection  with  this  project,  it  is  pro- 
posed to  construct  immediately  ten  filter 
units  having  a  nominal  daily  capacity  of 
30.000,000    gaf.,    representing    a    rate    of 
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125,000,000  gal.  per  acre  per  day,  and  a 
maximum  capacity  of  perhaps  40,000,000 
to  45,000,000  gal.  per  day.  Each  unit  would 
have  an  eflfective  filtering  or  sand  surface 
area  of  about  1050  sq.  ft.,  or  0.024  acre. 
The  filters  would  be  built  in  two  batteries 
of  five  units  each,  separated  by  a  pipe  gal- 
lery 20  ft.  in  width.  They  will  rest  upon 
and  be  supported  by  portions  of  the  roofs 
of  the  filtered-water  basins.  Each  unit  will 
be  built  of  reinforced  concrete  as  a  mono- 
lith, complete  with  sides,  bottom  and  roof. 

Perforated  Pipe  Underdrain 

It  is  proposed  to  equip  the  filters  with  a 
special  type  of  underdrainage  system 
which,  in  the  experience  of  one  of  the  engi- 
neers, has  been  demonstrated  to  be  cheaper 
and  more  efficient  than  almost  any  other. 
The  underdrainage  system  must  be  de- 
signed to  collect  the  filtered  water  in  the 
ordinary  operation  of  the  plant  and  to  dis- 
tribute and  diffuse  the  filtered  washwater 
— and  air,  if  used — in  the  process  of  clean- 
ing the  filtering  media.  This  underdrain- 
age system  must  therefore  connect  both 
with  the  filter  effluent  piping,  regulating 
and  controlling  equipment  and  with  the  air- 
wash  and  water-wash  system. 

Air  washing  is  not  proposed  in  connec- 
tion with  the  Sacramento  filtration  works, 
but  it  is  suggested  that  the  design  be  such 
that  it  may  be  installed  at  any  future  time 
if  its  use  should  appear  necessary  or  de- 
sirable. The  underdrainage  system  within 
each  filter  unit  would  be  divided  into  four 
equal  parts,  each  of  which  would  be  pro- 
vided with  a  special  cast-iron  manifold  and 
a  system  of  properly  and  uniformly  spaced 
pipes  with  uniformly  spaced  perforations 
or  orifices  of  proper  size  in  the  under  side 
along  the  axes  thereof.  Such  a  manifold 
and  piping  system,  if  properly  designed  and 
installed,  would  be  equally  serviceable  in 
filtered-water  collection  as  in  washwater 
and  air  distribution  and  diffusion.  Each 
quarter  of  the  filter  would  be  so  connected 
with  the  main  effluent  and  washwater-sup- 
ply  piping  that  it  will  yield  its  proportional 
part  of  the  filtered-water  supply  from  the 
entire  unit,  or  receive  its  proper  proportion 
of  the  supply  of  air  and  water  in  washing. 
The  filters  will  be  designed  to  respond  auto- 
matically to  the  requirements  of  the  city 
and  thus  maintain  the  filtered-water  basins 
continuously  nearly  full  so  that  a  supply  of 
water  in  storage  sufficient  for  all  ordinary 
emergencies  will  be  always  available. 

Gravel  Around  Underdrainage  System 

The  underdrainage  piping  system  would 
be  surrounded  and  entirely  covered  by  a 
layer  about  6  in.  in  depth  of  coarse  grave! 
whose  particles  will  possibly  vary  from  1.5 
to  2.5  in.  in  size.  Above  these,  three  other 
layers  of  successively  finer  material,  mak- 
ing a  total  underdrainage  depth  of  15  in., 
might  be  employed.  A  .sand  bed  30  in. 
deep,  having  an  effective  size  of  about  0.35 
mm.  and  a  uniformity  coefficient  between 
1.3  and  1.5,  would  probably  represent  a 
satisfactory  and  very  efficient  filtering  me- 
dium. Above  the  sand  surface  a  maximum 
water  depth  of  6  ft.  is  tentatively  proposed. 
This  depth  is  fully  2  ft.  greater  than  that 
ordinarily  employed  with  this  type  of  filter, 
but  there  are  very  good  reasons,  states  the 
report,  for  believing  that  difficulty  with 
patent  claims  may  be  completely  avoided  by 
such  design,  and  that  from  other  stand- 
points, such  as  freedom  from  air  entrain- 
ment,  unusually  satisfactory  results  in  oper- 
ation will  thereby  be  insured. 


Illinois  Central  Presents 
Terminal  Plans 

New  Station  in  Chicago  Would  Cost  $30,000,000, 

and  Electrification  As  Much  More — Other 

Roads  Would  Have  to  Come  In 

WHAT  the  Illinois  Central  Railroad 
would  like  to  build  at  Twelfth  Street, 
Chicago,  was  shown  Sept.  20  to  the  Chicago 
City  Railway  Terminal  Commission  in 
eleven  plans.  A.  S.  Baldwin,  chief  engi- 
neer, spokesman  for  the  company,  frankly 
stated  that  the  enormous  development, 
which  John  F.  Wallace  of  the  commission 
roughly  estimated  would  cost  $30,000,000, 
and  as  much  more  for  complete  electrifica- 
tion, could  not  be  justified  unless  other 
roads  not  now  using  the  Union  and  North 


According  to  the  track  layout  and  build- 
ing sites  indicated,  the  freight  facilities 
will  be  on  the  ground  level  to  the  south  of 
the  station,  and  nearest  the  lake  and  the 
promised  recreation  development  of  the 
South  Park  Commission.  The  separation 
of  grades  will  start  about  Twenty-fourtli 
Street,  the  long-distance  trains  ascending 
and  the  suburban  trains  descending. 

To  get  other  roads  into  the  station  it  is 
proposed  to  have  an  entrance  to  the  track 
yards  at  Eighteenth  Street.  The  Illinois 
Central  proposes  to  buy  a  strip  200  ft.  wide, 
immediately  north  of  Eighteenth  Street, 
and  extend  it  west  to  the  south  branch  of 
the  river  that  it  may  intercept  all  lines  that 
now  lead  into  other  railway  stations  east  of 
the  river. 

"A    complete   development   of   the   prop- 


PROPOSED  STATION  FACES  A  WIDENED  TWELFTH  STREET — MICHIGAN  AVENUE  ON  THE  RIGHT,  THE  NEW 

FIELD   MUSEUM   ON   THE  LEFT 


Western  stations  came  into  the  terminal. 
No  such  agreements  have  been  made. 

The  scheme  involves  a  head-house  250  ft. 
deep  and  700  ft.  wide  fronting  on  Twelfth 
Street.  The  monumental  Ionic  style  con- 
forms to  that  of  the  Field  Museum  being 
erected  to  the  east  at  a  cost  of  $8,000,000. 
The  first  floor  of  the  station,  subsurface, 
will  be  for  suburban  traffic ;  the  next  higher 
for  mail,  baggage,  express  and  the  like, 
and  the  third  for  a  general  waiting  room. 
Still  higher  will  be  three  floors  for  offices. 
In  the  waiting  room  will  be  a  mezzanine 
floor  overlooking  the  lake  and  the  Field 
Museum.  To  the  west  of  the  station  a 
large  hotel  of  twelve  or  more  stories  was 
presented  on  the  plans.  This  is  at  the  cor- 
ner of  Michigan  Boulevard  and  Twelfth 
Street  east,  on  property  now  owned  by  the 
Illinois  Central.  A  bridge  across  Indiana 
Avenue,  which  would  be  extended  north  to 
Grant  Park,  connects  the  station  with  the 
hotel.  The  property  north  of  Twelfth 
Street  extended  east  is  to  be  added  to  Grant 
Park. 

To  increase  the  facilities  of  access  to  the 
entrance  of  this  proposed  station  the  plans 
show  that  the  Twelfth  Street  car  line  shall 
be  extended  to  the  east  boundary  of  the 
Illinois  Central  property.  The  tracks  of 
the  line  are  to  be  depressed  below  the  sur- 
face, .starting  about  Wabash  Avenue  and 
going  under  Michigan  Avenue.  At  the 
same  time  the  plans  .show  that  Twelfth 
Street  Boulevard  is  to  be  extended  east 
from  its  present  terminus  at  about  the 
viaduct  level  now  maintained  west  of  State 
Street,  across  the  various  railroad  tracks 
of  the  Chicago  &  Western  Indiana  and  Rock 
Island  groups  of  roads. 

With  the  property  fully  developed  there 
will  be  twenty-four  .stub-end  tracks  lead- 
ing into  the  station  at  the  level  of  the  gen- 
eral waiting  room.  Perhaps  as  many  more 
will  be  provided  on  the  subsurface  level 
for  suburban  traffic. 


erty,"  said  Mr.  Baldwin,  "practically 
necessitates  the  electrification  of  the  subur- 
ban service.  Electrification  of  it  will  not 
be  necessary  with  a  partial  development, 
because  the  suburban  trains  can  be  brought 
in  on  the  present  level." 


Location  of  Water  Gates  Made  Easy  by 
Tying  to  Permanent  Structures 

How  the  location  of  water  gates  in  Bos- 
ton is  made  easy  was  told  by  George  H. 
Finneran,  general  foreman  of  water  serv- 
ice of  that  city,  in  his  paper  on  the  emer- 
gency repair  gang  presented  at  the  recent 
convention  of  the  New  England  Water- 
works Association.  A  distance  mark  is 
stenciled  on  a  fence,  pole,  or  building  di- 
rectly opposite  the  gate,  if  possible,  telling 
the  number  of  feet  from  the  mark  out  to 
the  gate.  If  the  mark  cannot  be  placed 
opposite  the  gate  it  gives  the  distance  be- 
tween the  mark  and  a  point  opposite  the 
gate.  A  stenciled  arrow  shows  the  direc- 
tion, right  or  left  of  the  mark,  that  one 
must  measure  to  get  the  opposite  point.  In 
other  words,  the  mark  gives  the  base  and 
perpendicular  of  a  right-angle  triangle,  the 
apex  of  which  is  the  gate.  These  marks  are 
black  on  white  ground,  or  the  reverse,  de- 
pending on  the  color  of  the  background. 
The  object  is  to  make  them  as  conspicuous 
as  possible,  especially  at  night.  When  the 
ground  is  covered  with  snow  these  marks 
are  invaluable.  In  squares  and  intersec- 
tions where  there  are  many  gates  a  sign 
is  erected  on  a  post  with  the  distances  for 
all  the  gates  tied  from  the  one  point — the 
post.  This  makes  unnecessary  a  number  of 
marks  on  the  corners  and  sides  of  the 
squares  or  intersections,  and  concentrates 
the  information  at  one  point.  The  sign  is 
not  unsightly.  It  has  gold  letters  on  a 
dark-blue  ground,  and  is  similar  in  outline 
and  general  appearance  to  the  street-name 
signs. 
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Adopt  Rules  of  Procedure 
for  New  York  Board 

Building  Regulations  to  Be  Controlled  by  Reso- 
lutions of  Board  of  Standards  and  Appeals 
— Meetings  Open  to  the  Public 

UNUSUALLY  complete  rules  of  proced- 
ure have  been  adopted  by  the  New  York 
City  Board  of  Standards  and  Appeals,  which 
has  final  control  over  all  orders  and  require- 
ments relating  to  building  construction  in 
this  city  and  the  interpretation  of  the  code 
and  the  new  zoning  restrictions  passed  on 
July  25.  Meetings  are  held  weekly  in  the 
Municipal  Building  on  Thursday  afternoons, 
which  are  open  to  the  public,  and  any  person 
can  be  heard  on  a  matter  before  the  board 
at  a  given  meeting  by  handing  his  name  be- 
forehand to  the  secretary.  Those  in  oppo- 
sition to  any  proposed  action  are  to  be  heard 
first,  to  insure  orderly  procedure.  The  work 
is  reported  weekly  in  a  bulletin,  in  which  all 
announcements  are  made.  The  rules  regard- 
ing resolutions  give  evidence  of  such  careful 
consideration  that  they  are  reprinted  here 
in  full. 

The  board  of  appeals  after  Oct.  1  will  con- 
sist of  Rudolph  P.  Miller,  chairman;  H.  C. 
Baird,  William  Crawford,  A.  R.  Kirkus,  A. 
J.  Boulton,  L.  C.  Holden  and  Fire  Chief 
John  Kenlon.  The  board  of  standards  and 
appeals  consists  of  the  foregoing,  together 
with  the  fire  commissioner  and  the  superin- 
tendents of  buildings  of  each  of  the  five 
boroughs.     Daniel  Sullivan  is  secretary. 

Rules  Governing  Resolutions 

The  following  are  the  rules  governing 
resolutions: 

"Every  act  of  the  board  or  the  board  of 
appeals  shall  be  by  resolution. 

"Every  member  or  his  authorized  repre- 
sentative present  at  a  meeting  shall  vote  on 
all  resolutions  unless  excused  from  voting 
by  the  chairman,  but  such  excuse  shall  only 
be  made  on  the  ground  of  personal  interest. 
The  vote  of  each  member  or  his  authorized 
representative  upon  every  resolution  shall 
be  recorded  unless  absent  or  excused  from 
voting,  in  which  case  such  fact  shall  be 
noted. 

"No  resolution  of  the  board  of  appeals 
granting  an  appeal  from  any  order,  require- 
ment, decision  or  determination  of  a  super- 
intendent of  buildings  or  the  fire  commis- 
sioner under  Section  719  of  the  charter  shall 
be  passed,  unless  the  appeal  has  been  taken 
within  twenty  days  of  the  date  of  the  issu- 
ance of  such  order,  requirement,  decision  or 
determination,  and  the  officer  from  whom 
the  appeal  is  taken  has  been  notified  as  pre- 
scribed. Five  affirmative  votes  of  the  board 
of  appeals  shall  be  necessary  for  the  adop- 
tion of  such  a  resolution. 

"No  resolution  of  the  board  adopting  a 
rule  or  regulation  under  subdivisions  2  or  3 
of  Section  718a  of  the  charter  shall  be 
passed  until  a  hearing,  after  at  least  ten 
days'  notice  by  publication  in  the  bulletin 
of  the  board,  has  been  held  on  such  pro- 
posed rule  or  regulation.  Eight  affirma- 
tive votes  of  the  board  shall  be  necessary 
for  the  adoption  of  such  a  resolution. 

"No  resolution  of  the  board  granting  a 
petition  for  a  variation  of  the  labor  law 
or  of  any  rule  adopted  thereunder,  affect- 
ing the  construction  or  alteration  of  build- 
ings, exits  therefrom,  the  installation  of 
fixtures  and  apparatus  as  authorized  by 
Section  718a,  subdivision  4  of  the  charter, 
shall  be  passed,  until  a  hearing,  after  at 
least  ten  days'  notice,  has  been  held  on  such 
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petition.  Eight  affirmative  votes  of  the 
board  shall  be  necessary  for  the  adoption 
of  such  a  resolution. 

"Every  resolution  of  the  board  suggest- 
ing changes  or  amendments  to  the  law 
under  subdivision  5,  Section  718a  of  the 
charter,  shall  require  at  least  eight  affirm- 
ative votes  for  its  adoption. 

"Every  resolution  not  otherwise  provided 
for,  ordinary  motions,  or  decisions  on  rules 
of  order  shall  require  in  the  case  of  the 
board  of  standards  and  appeals  seven  affirm- 
ative votes,  and  in  the  case  of  the  board  of 
appeals  four  affirmative  votes. 

"No  amendment  of  any  resolution  shall 
be  passed  on  the  same  date  that  it  is  offered, 
except  that  verbal  changes,  which  do  not 
alter  the  substance  of  the  resolution,  may 
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be  passed  by  unanimous  consent  of  the 
members  present. 

"No  resolution  amending  or  repealing  a 
rule  or  approval,  previously  adopted  or  ex- 
isting, shall  be  passed  until  notice  of  such 
an  amendment  or  repeal  has  been  given 
and  a  hearing  on  the  same  has  been  held 
as  required  for  the  adoption  of  such  a  rule 
or  approval.  The  same  number  of  affirm- 
ative votes  shall  be  necessary  for  the  adop- 
tion of  a  resolution  amending  or  repealing 
any  rule  or  approval  previously  adopted  or 
existing  as  is  required  for  the  adoption  of 
a  new  rule  or  approval. 

"Matters  not  on  the  calendar  and  not  re- 
quiring notice  may  be  considered  at  any 
meeting  by  unanimous  consent  of  those 
present  entitled  to  vote." 


Office  of  Public  Roads  Prescribes  Rules  for 
Federal- Aid  Appropriations 

Will  Control  Disbursement  of  $75,000,000— Close  Government 
Supervision    Insured    at    Every    Step — Rules    Now    in    Force 


THE  DISBURSEMENT  of  the  federal- 
aid  road  funds,  aggregating  in  five  years 
$75,000,000,  was  entrusted  by  Congress  to 
the  Secretary  of  Agriculture.  He,  in  turn, 
has  turned  over  the  administration  of  the 
law  to  the  Office  of  Public  Roads  and  Rural 
Engineering.  In  order  to  draw  up  rules  for 
the  handling  of  details  a  meeting  was  held 
in  Washington  some  time  ago  at  which  the 
various  features  of  the  procedure  were  dis- 
cussed with  state  highway  officials.  As  a 
result  there  has  been  formulated  a  set  of 
rules  which  has  been  approved  by  the  Secre- 
tary and  is  now  in  force. 

The  rules  set  forth  the  government's  con- 
tact with  each  step  of  the  procedure.  Close 
supervision  is  provided  from  the  first  pro- 
posal of  a  project  until  its  completion.  The 
government  will  know  at  all  times  just  how 
and  for  what  its  money  is  being  spent. 

The  following  paragraphs  give  the  main 
features  of  the  rules.  The  legal  phraseology 
has  been  modified  and  minor  steps  omitted: 

Information  for  the  Secretary 

Before  an  agreement  is  made  upon  any 
road  or  roads  to  be  constructed  in  a  state, 
or  the  character  and  method  of  construction, 
upon  request  of  the  Secretary  there  shall  be 
furnished  to  him,  by  or  on  behalf  of  the 
state,  general  information  as  to  its  laws 
affecting  roads  and  the  authority  of  the 
state  and  local  officials  in  reference  to  the 
construction  and  maintenance  of  roads;  as 
to  schemes  for  future  construction;  and  as 
to  provisions  made,  or  to  be  made,  for  con- 
structing and  maintaining  roads  upon  which 
it  is  contemplated  that  the  expenditure  of 
money  appropriated  by  or  under  the  Act 
will  be  proposed. 

The  information  furnished  shall  be  suffi- 
cient to  enable  the  Secretary  to  determine 
whether  it  is  likely  that  the  money  appor- 
tioned to  the  state  will  be  expended,  and 
the  roads  constructed  will  be  properly  main- 
tained, in  accordance  with  the  terms  of  the 
Act. 

Project  Statements 

A  project  statement  shall  contain  all  in- 
formation necessary  to  enable  the  Secre- 
tary to  ascertain  (a)  whether  the  project 
conforms  to  the  requirements  of  the  Act; 
(6)  whether  adequate  funds,  or  their  equiv- 
alent,   are   or   will   be   available   by   or   on 


behalf  of  the  state  for  construction;  (c) 
what  purpose  the  project  will  serve  and  how 
it  correlates  with  the  other  highway  work 
of  the  state;  (rf)  the  administrative  control 
of,  and  responsibility  for,  the  project;  (e) 
the  practicability  and  economy  of  the  project 
from  an  engineering  and  construction  stand- 
point; (/)  the  adequacy  of  the  plans  and 
provisions  for  proper  maintenance  of  roads ; 
and  (g)  the  approximate  amount  of  fed- 
eral aid  desired.  With  each  statement  there 
shall  be  submitted  for  the  approval  of  the 
Secretary  copies  of  the  form  of  contract, 
together  with  all  documents  referred  to 
therein  or  made  part  thereof,  and  of  the 
contractor's  bond  which  it  is  proposed  to 
use  on  the  project. 

Projects  will  be  deemed  preferred,  and 
recommended  for  approval,  by  the  state 
highway  department  in  the  order  in  which 
the  project  statements  are  submitted,  un- 
less it  be  otherwise  specified  in  writing; 
but  the  Secretary  may,  in  his  discretion, 
consider  the  projects  in  a  different  order. 

Each  project  statement  shall  be  accom- 
panied by  a  sketch  map,  showing  the  loca- 
tion of  the  proposed  project  and  all  main 
contiguous  transportation  features. 

Suitable  samples  of  materials  suggested 
for  use  in  the  construction  shall  be  submit- 
ted to  the  Office  of  Public  Roads,  whenever 
requested  by  it. 

Where  any  part  of  the  cost  of  a  project 
is  to  be  furnished  by  a  county  or  other  local 
subdivision  or  subdivisions  of  a  state,  the 
project  statement  shall  be  accompanied  by 
certified  copy  of  each  resolution  or  order, 
if  any,  of  the  appropriate  local  officials  re- 
specting the  funds  which  are  or  will  be 
made  available,  or  respecting  the  supervi- 
sion of  the  construction  of  the  road  and  of 
the  expenditure  of  the  money  provided  or 
to  be  provided  for  paying  such  cost. 

Surveys,  Plans,  Specifications,  and 

Estimates 

Surveys  and  plans  shall  show  necessary 
data,  in  connection  with  the  specifications 
and  estimates,  to  enable  the  Secretary  to 
ascertain  and  pass  upon  location,  grades, 
drainage,  bridges,  other  structures,  special 
and  unusual  features,  the  work  to  be  per- 
formed, and  the  probable  cost  thereof. 

Specifications  shall  set  forth  the  proposed 
method  of  construction,  type  of  construction. 
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materials  to  be  used,  and  other  essentials, 
in  such  detail  as  to  afford  complete  knowl- 
edge of  all  steps  to  be  taken  in  the  construc- 
tion of  the  project. 

The  estimate  for  each  project  shall  show 
the  estimated  quantity  and  cost  of  each  item 
of  construction  in  detail  and,  separately,  the 
10  per  cent  fund,  and  shall  not  include  any 
expense  of  advertising. 

Rights-of-Way  and  Grade  Crossings 

Rights  of  way  necessary  for  any  project 
shall  be  provided,  and  any  incidental  dam- 
ages to  adjoining  property  due  to  construc- 
tion work  paid,  by  or  on  behalf  of  the  state, 
and  the  expense  thereof  shall  not  be  in- 
cluded in  the  estimate  or  paid  in  any  part 
by  the  federal  government. 

Grade  crossings  shall  be  avoided  where 
practicable.  The  estimated  cost  of  elimi- 
nating a  grade  crossing  shall  not  include 
any  amount  the  state,  county  or  other  civil 
subdivision  is  entitled  to  receive,  as  reim- 
bursement or  payment  from  the  owner  of 
a  public  utility,  on  account  of  such  elimi- 
nation. 

No  part  of  the  expense  of  making  sur- 
veys, plans,  specifications  or  estimates,  by 
the  state  prior  to  the  beginning  of  construc- 
tion, shall  be  included  in  the  estimate  or 
paid  by  the  federal  government. 

Contracts 

No  part  of  the  federal  money  set  aside  on 
account  of  any  project  shall  be  paid  until 
it  has  been  shown  to  the  satisfaction  of  the 
Secretary  that  adequate  means,  either  by 
advertising  or  otherwise,  were  employed, 
prior  to  the  beginning  of  construction,  to 
insure  the  economical  and  practical  expen- 
diture of  such  money. 

Bids  shall  be  in  such  form  that  the  unit 
prices  will  be  clearly  shown. 

Copy  of  the  tabulated  bid  prices,  showing 
the  unit  prices  and  the  totals  of  each  bid 
for  every  project,  shall  be  furnished 
promptly  to  the  Office  of  Public  Roads. 

In  advance  of  the  acceptance  of  any  bid, 
sufficient  notice  of  the  time  and  place  the 
contract  is  to  be  awarded  shall  be  given  to 
the  Office  of  Public  Roads  to  enable  it,  if  it 
so  desires,  to  have  a  representative  present. 
When  a  bid  has  been  accepted  prompt  notice 
thereof  shall  be  given  to  the  Office  of  Public 
Roads. 

If  the  contract  be  awarded  to  any  other 
than  the  lowest  responsible  bidder,  the  fed- 
eral government  shall  not  pay  more  than  its 
pro  rata  share  of  the  lowest  responsible  bid, 
unless  it  be  satisfactorily  shown  that  it  was 
advantageous  to  the  work  to  accept  the 
higher  bid. 

Construction  Work  and  Labor 

Unless  otherwise  stipulated  in  writing, 
materials  for  the  construction  of  any  proj- 
ect shall,  prior  to  use,  be  tested  for  con- 
formity with  specifications,  according  to 
methods  approved  by  the  Office  of  Public 
Roads. 

Unless  otherwise  specifically  stipulated  in 
the  project  agreement,  bridges,  viaducts  and 
under-passes  shall  have  clear  width  of  road- 
way of  not  less  than  16  ft.,  and  clear  head 
room  of  not  less  than  14  ft.  for  a  width  of 
8  ft.  at  the  center. 

No  part  of  the  money  apportioned  under 
the  Act  shall  be  used,  directly  or  indirectly, 
to  pay,  or  to  reimburse  a  state,  county  or 
local  subdivision  for  the  payment  of  any 
premium  or  royalty  on  any  patented  or  pro- 
prietary material,  specification,  process,  or 


type  of  construction,  unless  purchased  or 
obtained  on  open  actual  competitive  bidding 
at  the  same  or  a  less  cost  than  unpatented 
articles  or  methods  equally  suitable  for  the 
same  purpose. 

Written  notice  of  commencement  and 
completion  of  construction  work  on  any 
project  shall  be  given  promptly  by  the  state 
highway  department  to  the  Office  of  Public 
Roads. 

Reports  of  progress,  showing  force  em- 
ployed and  work  done,  shall  be  furnished 
whenever  requested  by  the  Secretary  or  his 
authorized  representative. 

Records  and  Cost  Keeping 

A  separate  account  for  each  project  shall 
be  so  kept  by  the  state  highway  department 
as  to  enable  the  Secretary  to  ascertain  at 
any  time  the  expenditures  on  and  the  lia- 
bilities against  the  project  and,  separately, 
the  condition  of  the  10  per  cent  fund. 

Such  other  records  of  contract  and  force 
account  work,  and  of  inspections  and  tests 
by  the  state,  shall  be  kept  by  the  state 
highway  department  as  will  enable  the  Sec- 
retary at  any  time  to  determine  the  condi- 
tion of  the  construction  and  maintenance 
of,  and  the  cost  to  the  state  and  the  federal 
government  of,  the  construction  work  and 
labor  done  on  any  project. 

The  accounts  and  records,  together  with 
all  supporting  documents,  shall  be  open,  at 
all  times,  to  the  inspection  of  the  Secretary, 
or  his  authorized  representative,  and  copies 
thereof  shall  be  furnished  when  requested. 

Certified  copies  of  payrolls  on  force  ac- 
count work  and  of  all  vouchers  for  other 
expenditures  shall  be  furnished,  whenever 
requested  by  the  Secretary  or  his  author- 
ized representative. 

Whenever  requested  by  the  Secretary  or 
his  authorized  representative,  unit  costs  on 
any  project  shall  be  kept,  on  forms  fur- 
nished by  the  Office  of  Public  Roads. 

Payments 

Vouchers,  in  the  form  provided  by  the 
Secretary  and  certified  as  therein  pre- 
scribed, showing  amounts  expended  on  any 
project  and  amount  claimed  to  be  due  from 
the  federal  government  on  account  thereof, 
shall  be  submitted  by  the  state  highway  de- 
partment to  the  Office  of  Public  Roads, 
either  after  completion  of  construction  of 
the  project  or,  if  the  Secretary  has  deter- 
mined to  make  payments  as  the  construction 
progresses,  at  intervals  of  not  less  than  one 
month. 


Solve  Silt  Problem  on  Yuma 
Irrigation  Project 

Reclamation    Engineer    Tells    of    Troubles    at 

Laguna  Dam  and  Describes  Methods  of 

Silt  Removal  from  Ditches 

SINCE  the  siphon  under  the  Colorado 
River  at  Yuma  was  completed  to  furnish 
water  to  the  Gila  River  and  the  Indian  Res- 
ervation the  65,000,000  acre-feet  of  water 
discharged  has  contained  enough  silt  to 
cover  1,000,000  acres  1  ft.  deep.  Approxi- 
mately one-orte-hundredth  part  of  this  wa- 
ter was  diverted  into  the  canal  system  of 
the  Yuma  project.  L.  M.  Lawson,  project 
manager,  in  a  recent  issue  of  the  Reclama- 
tion Record,  states  that  the  sluicing  opera- 
tions at  the  Laguna  dam  are  so  successful 
that  the  heavy  sand,  which  represents  25 
per  cent  of  the  sediment,  is  all  removed  and 


does  not  find  its  way  into  the  caaal  system. 
Sand  has  no  fertilizing  qualities,  so  the 
sluicing  operations  in  this  respect  are  con- 
.sidered  wholly  satisfactory. 

In  addition  to  the  removal  of  the  sand,  a 
certain  varying  quantity  of  the  silt  in  sus- 
pension is  also  removed.  With  increased 
wasteway  facilities  and  with  the  increase  in 
acreage  under  cultivation,  which  in  the  past 
four  years  has  averaged  5000  acres  a  year, 
the  difficulty  of  handling  the  problem  of  silt 
will  be  greatly  diminished.  The  plan  of 
removing  the  accumulations  of  silt,  which 
in  the  past  has  consisted  in  the  use  of  teams 
and  has  involved  a  shutdown  of  from  forty 
to  sixty  days  in  the  winter  months,  is  giv- 
ing way  to  a  program  of  machine  cleaning, 
using  dragline  excavators,  which  will  be  in 
operation  throughout  the  entire  year,  will 
not  interfere  with  water  deliveries,  and 
which  will  remove  the  silt  at  one-third  the 
cost  of  team  excavation. 

Had  the  same  amount  of  silt  and  sand 
as  the  river  water  contained  gone  into  the 
canals  and  onto  the  land,  it  would  have 
amounted  to  12,000  acre-feet  of  submerged 
mud,  but  an  estimate  based  on  the  cross- 
section  of  the  canals  and  their  carrying  ca- 
pacity indicates  only  600  acre-feet.  It  is 
not  deemed  necessary  to  remove  this  en- 
tirely because  only  one-fourth  of  the  area 
of  the  project  land  is  in  cultivation.  To 
this  limited  area  using  water  can  be  attrib- 
uted the  cause  of  the  quantity  of  silt  now 
present.  As  the  canals  are  constructed 
for  the  entire  area,  their  cross-section  has 
decreased  materially  by  the  discharge  of 
the  small  amount  of  water  possible  be- 
cause of  the  limited  area  being  served. 
In  the  larger  canals,  where  greater  quan- 
tities of  water  can  be  discharged  than 
were  actually  required  for  irrigation,  the 
decrease  in  area  has  not  taken  place  to 
such  a  large  extent,  but  in  the  laterals  of 
the  project,  where  only  a  small  percentage 
of  the  acreage  that  they  were  designed  to 
serve  was  in  cultivation,  and  where  the  full 
capacity  of  the  canal  could  not  be  dis- 
charged, considerable  silting  has  occurred. 


Water  Company  Asks  Advance  Payment 
for  Metered  Water 

As  an  opening  wedge  to  the  disagreeable 
task  of  sending  notices  of  reminder  that 
water  bills  must  be  paid  when  due,  the 
Terre  Haute  Water  Company  puts  into  the 
first  paragraph  of  a  letter  sent  to  all  con- 
sumers the  suggestion  that  many  customers 
dislike  to  be  bothered  with  bills  every 
month  and  have  therefore  asked  if  advance 
payments  cannot  be  made.  The  letter  goes 
on  to  suggest  a  system  whereby  this  may 
be  done  and  receipted  bills  sent  each  month, 
thus  saving  the  time  necessary  to  make 
out  checks.  Not  until  the  last  part  of  the 
fifth  paragraph  is  the  "sting"  reached  in 
the  words,  "In  the  future,  where  bills  are 
delinquent,  the  supply  will  not  be  continued. 
Where  water  is  shut  off  on  account  of  bills 
not  being  paid,  there  is  an  additional  charge 
of  $1."  The  last  paragraph  reverts  to  the 
prepayment  plan  again  thus:  "We  have 
failed  to  find  any  other  adequate  way  of 
enforcing  payment  from  the  very  small  per- 
centage of  our  customers,  who  apparently 
want  special  favors.  We  dislike  to  use  this 
method — it  is  not  pleasant  for  us,  nor  for 
the  women  folks,  who  are  the  ones  most 
inconvenienced.  Possibly  the  new  plan  of 
advanced  payments  may  solve  the  problem — 
we  sincerely  trust  it  will." 
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CUTOFF-WALL    CONSTRUCTION    HANDLED    BY    CRANE    AND    MIXER    MOUNTED    ON    TOWER 

Careful  Construction  to  Make  Large  Dam  for 
Youngstown,  Ohio,  Watertight 

Well-Rolled  Fill,  Cutoff  Walls  to  Rock,  Riprap  Grouted  by  Pouring  and  Use 
of  Local  Concrete   Materials  Mark  Construction  of  Large  Storage  Basin 


THE  DAM  now  being  completed  in  Mil- 
ton township  to  form  a  12,000,000,000- 
gal.  storage  basin  for  the  water  supply  of 
Youngstown,  Ohio,  is  being  built  with 
special  attention  to  securing  a  permanent, 
watertight  structure  of  the  earthiill-con- 
crete-spillway  type.  The  200,000-yd.  clay- 
and-gravel  fill  for  the  earth  portion  of  the 
dam  was  rolled  in  6-in.  layers,  the  surface 
being  wet  down  in  advance  of  each  layer. 
Rock  fissures  beneath  the  cutoff  wall  which 
protects  this  fill  were  drilled  into  and 
grouted  through  3-in.  pipes  embedded  in 
the  concrete,  after  the  wall  was  finished, 
thus  saving  several  months'  delay  in  com- 
pleting the  earthfill.  A  satisfactory  method 
of  securing  a  riprap  slope  paving  laid  up  in 
cement  mortar  by  grouting  the  riprap, 
which  is  first  laid  dry,  saving  much  time 
over  laying  the  riprap  in  mortar  by  hand, 
has  been  developed.  An  unusual  plant,  in- 
cluding five  towers  and  two  mixers,  which 
made  large  use  of  sand,  gravel,  crushed 
rock  and  plum  stone  obtained  on  the  site, 
has  been  used  to  advantage  in  constructing 
the  50,000-yd.  concrete  spillway  section. 

Features  of  Development 

The  dam,  which  will  flood  1700  acres, 
forming  a  reservoir  6V2  miles  long  and  iy2 
miles  wide  at  its  widest  point,  will  conserve 
the  flow  of  the  Mahoning  River.  This 
stream,  which  is  joined  below  the  reservoir 
by  two  others  of  about  the  same  size,  is 
relied  on  for  at  least  one-third  of  the  water 
supply  of  Youngstown,  Ohio,  which  is  ex- 
pected eventually  to  reach  a  consumption  of 
100,000,000  gal.  daily.  The  present  total 
consumption  is  about  15,000,000  gal.  daily. 
It  is  expected  that  the  normal  annual  dis- 
charge of  the  Mahoning  River  will  be  suffi- 
cient to  keep  the  reservoir  approximately 
full  under  the  heaviest  daily  draft  that  will 
be  made  for  some  time  to  come.  Youngs- 
town takes  its  water  from  the  river  at  a 
pumping  station  just  above  the  city,  at  its 
filtration  plant,  and  the  construction  of  an 
aqueduct  from  the  new  reservoir  is  not  con- 
templated at  present.  It  acts,  therefore, 
merely  as  a  storage  basin. 

The  spillway  section  of  the  dam  is  638  ft. 
long,  with  four  sluiceway  openings  of  20 
sq.  ft.  each  located  at  its  west  end.     The 


overall  length  of  the  dam  is  2840  ft.,  the 
parapet  along  the  earth  section  being  at 
El.  961.5,  the  spillway  at  El.  9500  and 
the  present  river  level  at  about  El.  905. 
The  sandstone  which  underlies  the  dam  site 
outcrops  at  the  west  end  and  dips  to  a  depth 
of  about  25  ft.  below  the  river  level  at  the 
east  end  of  the  spillway.  The  project  has 
required  the  relocation  of  about  8  miles  of 
road,  the  clearing  of  about  500  acres  of  land 
and  the  construction  of  four  concrete  and 
steel  bridges.     One  of  these  bridges,   1436 


ft.  long,  contains  1274  ft.  of  concrete  via- 
duct, with  a  19-ft.  clear  roadway,  the  re- 
maining length  consisting  of  a  160-ft.  steel 
span  on  concrete  piers.  Another  is  of  simi- 
lar construction  with  a  steel  structure  800 
ft.  long  and  a  total  length  of  1280  ft.,  with 
a  23-ft.  clear  roadway. 

Earth  Dam  Built  with  Teams  and 
Dump  Cars 

The  earthfill  section  of  the  dam  consists 
largely  of  clay,  with  some  gravel.  Most  of 
the  material  was  excavated  adjacent  to  the 
fill  inside  the  reservoir  basin  by  two  small 
steam  shovels.  At  first,  only  teams  and 
wagons  were  used  in  placing  it,  the  greater 
part  of  the  embankmMit  being  placed  in  this 
way.  Heavy  rains  during  the  second  con- 
struction season,  however,  made  this 
method  difficult  and  small  dump  cars  on  nar- 
row-gage track,  which  was  shifted  from 
side  to  side  as  filling  progressed,  were  sub- 
stituted. The  cars  were  hauled  by  teams, 
a  snatch  team  being  used  to  pull  six-car 
trains  up  from  the  pit.  It  was  not  difficult 
to  keep  the  thickness  of  the  layers  down  to 
6  in.  with  this  method,  and  as  a  10-ton  road 
roller  was  used  to  compact  the  fill,  the 
method  is  said  to  have  proved  very  satis- 
factory. 

Cutoff  Wall  Built  in  Narrow  Trench 

Early  in  the  work  a  6-ft.  wide  trench, 
sheeted  on  the  upstream  side  with  steel  and 
on  the  downstream  side  with  wood,  was 
started  in  which  to  build  the  cutoff  wall  at 
the  upstream  toe  of  the  earthfill.  The  steel 
sheeting  was  driven  by  an  ordinary  pile- 
driver,  and  the  wood  sheeting  was  placed  as 
the  excavation  progressed.  This  work  was 
taken  care  of  by  hand  digging  and  a  loco- 
motive crane  on  a  track  parallel  to  the  up- 
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stream  side  of  the  trench.  The  material 
was  dumped  upstream  from  this  track  and 
used  for  the  toe  of  the  extra  bank  fill  up- 
stream from  the  cutoff.  As  soon  as  rock 
was  reached,  it  was  found  that  grouting 
underneath  the  wall  to  close  occasional 
vertical  seams  and  the  horizontal  seams  be- 
tween layers  of  the  sandstone  would  be 
necessarj-.  To  avoid  delaying  the  construc- 
tion of  the  wall,  which  would  have  held  up 
the  placing  of  the  fill,  3-in.  pipe  was  em- 
bedded in  the  concrete  at  5-ft.  intervals, 
through  which  grout  holes  were  drilled  at 
leisure  by  a  single  Calyx  shot  drill.  Al- 
ternate holes  were  drilled  and  grouted,  and 
afterward  intermediate  holes  were  drilled 
as  test  holes.  Very  little  grout  was  taken 
by  the  secondary  holes,  and  it  is  believed 
that  all  of  the  seams  were  successfully 
closed  by  grouting  in  this  way. 

The  wall  itself,  21/2  ft.  thick,  was  poured 
against  the  steel  sheeting  in  the  upstream 
side  of  the  6-ft.  trench,  and  the  remainder 
was  puddled.  The  rock  lay  from  30  to  36 
ft.  below  the  surface  of  the  ground,  and  the 
trench  was  carried  down  as  far  as  it  was 
practicable  to  excavate  the  work  by  hand 
with  hammer  and  bars.  A  key  was  then  cut 
into  the  solid  rock,  the  bottom  of  the 
trench  completely  filled  with  concrete  to  a 
point  about  3  ft.  above  bottom  of  steel  sheet- 
ing and  the  wall  carried  up  with  a  thickness 
of  2%  ft.  from  this  point.  A  mixer  set  in 
a  traveling  tower  downstream  from  the 
trench  concreted  this  wall.  Materials  were 
delivered  to  it  by  team  from  the  sand  and 
gravel  pits.  The  way  in  which  sand  and 
gravel  were  wheeled  from  the  earthfill  out 
to  the  tower  over  a  timber  bridge  is  shown 
in  one  of  the  photographs.  This  plant  was, 
of  course,  able  to  spout  concrete  directly 
to  place  in  the  wall.  On  the  completion  of  a 
section  of  concrete,  the  forms,  bracing  and 
wood  sheeting  were  taken  out  and  the 
trench  was  backfilled  with  puddled  clay  and 
gravel. 

Concrete  and  Riprap  Slope  Paving 

In  the  top  of  the  cutoff  wall  was  em- 
bedded the  lower  edge  of  the  first  sheets  of 
expanded-metal  reinforcing  for  the  9-in. 
concrete  paving  which  covers  the  lower  half 
of  the  upstream  face  of  the  earth  dam.  This 
paving  was  not  started  until  the  fill  was 
practically  complete.  It  was  spouted  from 
a  .small  mixer  carried  along  the  top  of  the 
fill.  A  fairly  wet  concrete,  it  was  found, 
would  -stand,  if  properly  manipulated,  on 
the  2:1  slope.  The  slabs  were  built  in  three 
layers;  concrete  was  first  spread  over  the 
bank,  then  expanded  metal  was  placed,  then 


a  fairly  wet  layer,  and  last  a  drier  mix. 
The  slabs  were  cast  21  ft.  wide,  and  ex- 
pansion joints  at  the  sides  and  bottom  were 
painted  with  Barrett's  paving  pitch.  Where 
this  paving  joined  the  abutments  of  the 
spillway  section,  a  12  x  18-in.  shelf  was 
made  in  the  top  of  the  abutment  wing  wall, 
and  also  a  keyway  by  nailing  a  2  x  4-in. 
strip  inside  the  form,  this  shelf  and  key- 
way  being  filled  by  the  concrete  of  the  slab 
when  the  latter  was  poured.  This  pre- 
caution and  that  of  extending  the  slab  re- 
inforcing into  the  cutolf  wall  are  expected 
to  prevent  any  leakage  at  these  joints,  and 
also  to  provide  against  settlement. 

Stone  Laid  Up  Dry  Before  Grouting 

As  soon  as  enough  of  the  concrete  paving 
was  placed,  the  earth  slope  above  it  was 
leveled  off  to  a  depth  of  18  in.  below  the 
finished  slope  surface  and  work  started  on 
laying  the  rubble  masonry  extending  from 
the  paving  to  the  concrete  coping  at  the 
top  of  the  fill.  TTie  stone  for  this  purpose 
was  brought  from  a  quarry  2  miles  east  of 
the  dam  on  long  platform  cars,  in  two-car 
trains  hauled  by  a  single  team.  At  first 
the  usual  method  of  laying  the  stone  up  in 
cement  mortar  by  hand  was  tried.  It  was 
thought,  however,  that  considerable  time 
could  be  saved  by  laying  the  stone  up  dry 
in  advance  and  then  grouting  it.  This 
method  produces  equal,  if  not  superior, 
results  to  the  old  way. 


STONE   PAVING   LAID   DRY   AND   GROUTED 


In  advance  of  laying  up  the  dry  riprap, 
the  18-in.  face  at  right  angles  to  the  slope 
above  the  concrete  paving  was  cut  under 
about  6  in.  and  plastered  with  cement 
mortar.  The  riprap  was  laid  dry  clear  to 
the  top  of  the  slope,  this  work  being  carried 
considerably  in  advance  of  the  grouting. 
For  the  latter,  a  small  mortar  mixer,  gas- 
oline driven,  was  carried  along  the  top  of 
the  fill,  being  supplied  with  materials  by 
team.  A  sectional  wood  chute  from  this 
mixer  was  laid  on  the  slope  to  within  a  few 
feet  of  the  bottom  of  the  riprap.  Mortar 
was  poured  down  this  chute,  deflected  with 
a  shovel,  prevented  from  piling  up  at  one 
point  by  spreading  it  with  wire  brooms, 
and  allowed  to  fill  all  the  joints  for  a  dis- 
tance of  4  or  5  ft.  above  the  concrete  slab. 
This  work  was  carried  20  or  30  ft.  in 
advance  before  the  upper  part  of  the  slope 
was  grouted.  A  section  would  then  be 
taken  off  the  bottom  of  the  chute  and  sev- 
eral feet  above  the  first  grouted  strip  filled. 
In  the  next  operation  another  section  of 
chute  was  taken  out  and  the  grouting 
carried  to  the  top  of  the  bank.  The  chute 
was  moved  by  hand  over  the  slope  in 
circles,  and  the  mixer  was  moved  about  30 
ft.  at  a  time.  A  grout  of  one  part  cement 
to  three  of  sand,  mixed  to  flow  readily,  was 
used.  This  grout  would  disappear  from  the 
surface  and  travel  through  the  joints  along 
the  clay  slope  to  a  distance  of  from  6  to 
10  ft.  from  the  point  where  it  was  first 
discharged.  The  work  was  closely  in- 
spected to  make  sure  that  the  grout  was  of 
a  consistency  to  flow  properly  and  that  all 
the  joints  were  filled.  It  was  found  that 
with  this  method  small  voids  caused  by 
shrinkage  occurred  about  2  in.  below  the 
surface,  but  that  the  lower  15  or  16  in.  of 
the  stone  was  thoroughly  filled  with  the 
gravel. 

The  top  of  the  earthfill  will  be  paved 
with  a  concrete  walk  having  a  parapet  on 
the  upstream  side.  The  downstream  slope 
will  be  covered  with  a  compact  pavement 
of  12-in.  riprap.  It  is  thought  that  in  this 
way  the  dam  will  be  protected  against 
damage  from  burrowing  animals  and  that 
provision  will  be  made  against  the  cost  of 
maintaining  the  2  to  1  earth  slope. 

CRANES  Excavate  Spillway  Foundation 

Two  locomotive  cranes,  one  above  and 
one  below  the  spillway  section,  on  trestles 
parallel  to  it,  handled  the  excavation  for 
the  foundation  and  placed  the  plum  Ftone 
in  the  masonry.  The  earth  excavated  was 
piled  above  and  below  the  dam,  but  most  of 
it  was  carried  away  by  one  or  two  floods 
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which  occurred  during  construction.  The 
stone  excavated  was  largely  saved,  and 
used,  together  with .  stone  from  a  quarry 
opened  for  obtaining  crushed  rock  at  a 
point  above  the  dam,  for  plum  stone. 

The  crane  on  the  up-stream  side  was 
also  used  to  construct  the  cutoff  wall,  which 
was  carried  well  into  the  hill  facing  the 
east  end  of  the  dam. 

One  concrete  plant  was  located  near  the 
middle  of  the  spillway  section  on  the  down- 
stream side.  The  aggregate  used  was  half 
crushed  rock  and  half  gravel  with  sand- 
stone boulders.  The  plant  was  supplied 
from  the  quarry  mentioned,  from  a  large 
pit  stripped  below  the  dam  and  from  a 
small  one  above  it.  Over  the  %-yd.  mixer 
were  erected  bins  filled  by  a  clamshell 
derrick.  This  derrick  took  washed  sand 
and  gravel  and  crushed  stone  from  storage 
piles,  to  which  material  was  carried  by  cars 


Smaller  stones  were  embedded  by  hand  in 
the  top  of  each  lift  to  form  a  bond  with  the 
next  section.  The  sandstone  boulders,  or 
plum  stones,  formed  about  one-third  of  the 
spillway  concrete.  All  vertical  sections 
were  keyed  to  each  other  in  the  usual 
manner.  Expansion  joints  were  spaced 
from  40  to  60  ft.  apart.  No  cracks  have 
developed  in  any  of  the  sections. 

Project  Nearing  Completion 

The  earth  dam  and  spillway  were  started 
at  approximately  the  same  time  in  the  fall 
of  1913.  The  latter  is  now  complete  except 
for  the  upper  part  of  the  central  concrete 
section,  which  has  been  left  open  temporar- 
ily to  take  care  of  flood  waters.  The  earth- 
fill  is  finished,  as  is  the  paving  on  its  up- 
stream slope.  Tlie  road  reconstruction 
necessary  has  been  completed,  including 
the  four  bridges  mentioned,  so  that  it  will 
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from  the  quarry,  and  by  gravity  from  the 
washing  and  screening  plant  and  from  the 
crusher  plant.  The  screening  plant  was 
supplied  by  a  bucket  elevator  drawing  ma- 
terials from  a  small  pit  into  which  cars 
from  the  gravel  pit  were  dumped. 

A  second  mixer,  used  for  the  west  end 
of  the  spillway  section  and  the  short  cutoff 
wall  back  of  the  west  abutment,  was  set  on 
top  of  the  hill  at  the  west  end  of  the  dam 
a  short  distance  from  the  county  road. 
This  mixer  was  supplied  with  materials 
brought  in  by  rail  to  Pritchard,  a  mile  and 
a  half  west  of  the  site.  A  narrow-gage 
track  was  laid  at  the  side  of  the  highway 
from  this  station,  and  material  was  hauled 
in  trains  of  dump  cars  by  team. 

Concrete  Spouted  450  Feet 

An  extensive  Lakewood  spouting  system, 
consisting  of  two  steel  towers,  one  at  each 
mixer,  and  three  wooden  tail  towers,  was 
used.  All  five  towers  were  about  150  ft. 
high,  and  the  chutes  were  suspended  from 
cables  strung  between  these  towers  and 
other  cables  clamped  to  the  first  set  and 
extending  along  the  crest  of  the  dam.  Con- 
crete was  spouted  a  maximum  distance  of 
450  ft. 

The  concrete  was  carried  up  in  sections 
small  encrugh  to  allow  a  depth  of  several 
feet  to  be  poured  before  the  cement  began 
to  set.  The  plum  stones,  weighing  from  a 
few  hundred  pounds  to  a  ton,  were  washed 
off  with  a  hose  and  when  necessary  cleaned 
with  steel  brush  brooms,  after  which  they 
were     dropped     into     the     fluid    concrete. 


be  possible  to  fill  the  reservoir  this  fall. 
The  reservoir  will  be  cleared  and  burned 
over,  but  no  earth  stripping  will  be  done. 

The  project  has  been  designed  by  F.  M. 
Lillie,  city  engineer,  and  has  been  carried 
on  under  his  general  direction.  William 
M.  McCartney,  supervising  engineer  for  the 
city,  has  been  in  charge  of  the  construction 
of  the  reservoir.  The  contractors  for  the 
dam,  which  will  cost  about  $575,000,  are 
Adovasio  &  Company  of  Youngstown.  The 
entire  project  is  estimated  to  cost  about 
$1,250,000. 


San  Francisco-Oakland  Bridge  Plans 

An  error  was  made  in  the  description 
of  the  cantilever  type  of  design  for  the 
proposed  San  Francisco-Oakland  bridge, 
submitted  by  Charles  Evan  Fowler  of 
Seattle  in  the  news  note  on  page  275  of 
the  issue  of  Aug.  26.  The  three  2000-ft. 
cantilever  spans  in  this  design  are  between 
Telegraph  Hill  and  Goat  Island,  and  the 
2950-ft.  approach  would  connect  Goat  Island 
with  Oakland.  A  more  complete  description 
of  this  design  will  be  found  in  the  issue  of 
Oct.  10,  1914,  page  398,  with  editorial' 
comment,  or  in  J.  A.  L.  Waddell's  new  book, 
"Bridge  Engineering."  Associated  with 
Mr.  Fowler  in  developing  this  design  were 
Gustav  Lindenthal,  Frank  C.  Osborn.  Ed- 
win Duryea,  Jr.,  and  Prof.  Charles  B.  Wing. 
A  typographical  error  in  the  note  made  the 
estimated  cost  of  the  Wilbur  J.  Watson  de- 
sign $23,000,900 ;  the  correct  figure  is  $23,- 
900,000. 


How  Horsepower  Is  Burned 
Up  at  Arrowrock  Dam 

Batteries  of  Gates  Are  Placed  at  Different  Lev- 
els— Smooth  Passages  Under  High  "Spout- 
ing Velocities"  Wear  Well 

AT  THE  HEIGHT  of  the  irrigation  sea- 
son enough  energy  in  the  discharge  of 
the  Arrowrock  dam  must  be  destroyed  every 
second  to  lift  a  250-ton  locomotive  100  ft. 
in  the  air.  The  tale  of  how  the  water  is 
regulated  and  foot-pounds  are  smashed  up 
into  British  thermal  units  at  this  high  dam 
is  one  of  many  sleepless  nights  and  days  of 
hard  work  in  the  design,  construction  and 
installation  of  the  various  valves  and  de- 
vices now  in  operation.  J.  M.  Gaylord,  in 
the  August  Reclamation  Record,  tells  the 
story  of  how  it  has  been  done  at  Arrowrock. 

Five  Passages  Through  Dam 

At  the  level  of  the  river  bed  five  passages 
lead  straight  through  the  solid  concrete  of 
the  dam.  These  passages  are  for  draining 
the  reservoir,  should  this  become  necessary, 
and  were  also  used  to  carry  the  flow  of  the 
river  when  the  diversion  tunnel  was  closed 
upon  completion  of  the  dam.  In  each  pass- 
age is  a  massive  sliding  gate  of  steel  and 
cast  iron,  operated  by  a  powerful  oil  cylin- 
der. An  operating  gallery  just  above  these 
outlet  passages  runs  parallel  with  the  face 
of  the  dam  and  contains  the  operating  mech- 
anism for  the  sluice  gates.  These  gates  are 
intended  for  operation  only  when  the  water 
is  less  than  60  ft.  deep  over  the  outlet,  but 
the  oil  cylinders  are  sufficiently  powerful  to 
operate  them  under  100-ft.  head  should 
emergency  require.  It  is  not  desirable  to 
operate  these  gates  partly  open  except  un- 
der very  low  head,  as  this  kind  of  service 
subjects  the  mechanism  to  much  greater 
stresses  than  wide-open  discharge  when  the 
leaf  is  completely  withdrawn  from  the  flow- 
ing stream.  Neither  is  this  type  of  gate 
adapted  to  use  under  high  heads  even  when 
wide  open.  When  the  water  reaches  a  depth 
of  100  ft.  it  has  a  very  high  "spouting  ve- 
locity" and  when  released  will  attain  a  speed 
of  nearly  60  miles  per  hour.  These  terrific" 
velocities  must  be  handled  with  due  respect, 
and  an  entirely  different  type  of  valve  has 
been  developed  for  this  service. 

Ten  Outlets  Regulate  Flow 

Five  feet  above  the  river  bed  a  battery  of 
ten  outlets  is  placed,  this  time  circular  in 
form  and  controlled  by  Ensign  balanced 
valves,  described  in  the  Engineering  Record 
of  July  11,  1914,  page  53.  These  are  the 
lower  main  outlets  for  the  discharge  of  irri- 
gation water  and  are  designed  for  continu- 
ous regulating  duty  under  high  heads  up  to 
150  ft.  if  necessary.  These  are,  by  cour- 
tesy, called  needle  valves,  although  the 
analogy  is  rather  remote,  the  so-called 
"needle"  being  a  small  trinket  of  cast  iron 
and  bronze  6  ft.  in  diameter  and  weighing 
in  the  neighborhood  of  10  tons.  The  valves 
themselves  are  placed  on  the  upstream  face 
of  the  dam  and  are  entirely  submerged.  By 
an  ingenious  yet  very  simple  arrangement 
of  the  needle  and  cylinder  in  which  it  moves 
each  valve  is  made  to  constitute  its  own 
power  plant,  and  the  operation  which  in  the 
case  of  the  sluicing  gates  requires  an  oil- 
pump  motor  and  piping  is  performed  by 
simply  opening  or  closing  a  small  control 
valve  in  the  second  operating  pallery.  The 
water  surrounding  the  valves  is  the  operat- 
ing force  and  the  balanced  valves  follow 
the  operation  of  the  control  valve,  opening 
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when  it  opens  and  closing  when  the  control 
valve  closes. 

Smooth  Passages  Do  Not  Wear 

The  water  enters  the  valve  radially  and 
is  discharged  as  a  smooth  circular  jet  in 
the  center  of  the  outlet  passage.  Every  pre- 
caution has  been  taken  to  make  the  water 
passage  below  the  valves  perfectly  smooth 
and  straight  so  as  to  offer  the  least  possib'e 
resistance  to  the  stream.  To  these  straight 
smooth  passages  and  the  correct  shape  of 
the  needles  is  largely  due  the  success  of 
these  outlets,  which  have  operated  through- 
out two  seasons  and  are  still  in  perfect  con- 
dition. The  tar  is  not  even  worn  off  the 
castings  of  the  valves. 

At  this  level  there  are,  in  addition  to  the 
irrigation  outlets,  three  openings  designed 
to  deliver  water  to  a  power  plant  should  one 
be  constructed  at  a  later  date. 

At  an  elevation  150  ft.  above  the  lowest 
outlets  is  located  the  upper  battery  of  ten 
balanced  valves  for  the  regulation  of  the 
irrigation  flow  and  to  assist  in  the  control 
of  floods.  Each  of  these  twenty  valves  will 
discharge  up  to  800  cu.  ft.  of  water  per 
second,  and  when  these  jets,  each  5  ft.  in 
diameter,  are  in  operation,  the  results  are 
indeed  spectacular.  The  water  falls  clear 
of  the  dam  and  its  energy  is  absorbed  harm- 
lessly in  the  pool  below. 

Rolling-Dam  Spillways  Work 

Last,  though  not  least  in  importance  of 
the  control  devices,  is  the  regulating  spill- 
way crest,  which  is  said  to  be  actually  en- 
dowed with  almost  human  intelligence.  It 
consists  of  six  closed  steel  tanks,  62  ft.  long, 
with  a  cross-section  like  a  sector  of  a  circle 
being  hinged  along  the  narrow  side  just  be- 
low the  concrete  crest  of  the  spillway  (sec 
Engineering  Record  of  Aug.  2,  1913,  page 
125).  They  can  be  depressed  into  cham- 
bers in  the  spillway  to  allow  a  flood  to  pass 
or  raised  to  any  desired  height  to  maintain 
the  desired  water  level.  When  set  for  auto  ■ 
matic  operation,  the  moving  crests  will, 
without  attention,  fall  step  by  step  to  allow 
a  flood  to  pass  and  gradually  rise  again  to 
the  desired  elevation  as  the  flood  subsides, 
thus  allowing  the  flood  to  pass  as  quickly  as 
is  safe,  yet  storing  the  desired  amount  of 
water  as  soon  as  the  flow  falls  to  a  safe 
valve.  These  crests  are  the  watchdogs  of 
the  reservoir  and  protect  the  dam  and  river 
below  against  sudden  floods.  They  have 
been  tested  out  experimentally  and  their 
operation  demonstrated  to  be  remarkably 
satisfactory. 

The  various  devices  for  the  control  of 
water  at  Arrowrock  are  operating  with  per- 
fect satisfaction.  The  flow  can  be  regu- 
lated from  1  sec.-ft.  to  10,000  sec.-ft.  with 
ease  and  safety,  and  floods  of  40,000  sec.-ft. 
can  be  handled  by  the  spillways,  although  no 
such  flood  has  yet  passed  the  dam.  The  suc- 
cess of  these  devices  is  no  doubt  due  in  large 
measure  to  their  efficiency  and  simplicity, 
which  are  the  true  criteria  of  engineering 
excellence  of  design. 


Road  Engineers  Needed 

Inquiries  made  by  the  National  Automo- 
bile Chamber  of  Commerce  to  highway 
commissions  show  that  there  is  a  lack  of 
well-trained  highway  engineers.  Steps  have 
been  taken  in  a  movement  to  encourage  the 
universities  and  colleges  to  provide  special 
courses  in  highway  engineering  to  meet  the 
rapidly  growing  demand  for  engineers  in 
this  field. 


Valuation  of  Rock  Island  Terminal  Zone  in 
Chicago  Presents  Many  Special  Problems 

What  Is  Believed  to  Be  First  Inventory  of  Large  Terminal  in  Con- 
nection with  Federal  Valuation  Is  Being  Made  by  the  Railroad 

By  C.  W.  STARK 
Associate  Editor,  Engineering  Record 


WHEN  one  thinks  of  the  tremendous 
task  imposed  upon  the  Interstate  Com- 
merce Commission  by  the  federal  Valua- 
tion Act,  one  is  likely  to  have  in  mind  the 
250,000  miles  of  railroads  stretching  over 
the  entire  country,  and  to  overlook  the  com- 
plicated conditions  at  the  large  railroad 
centers.  The  Division  of  Valuation,  be- 
ginning with  some  of  the  smaller  roads, 
away  from  the  great  centers,  has  not  yet 
got  deeply  into  the  terminal  tangles,  even 
though  a  large  part  of  the  mileage  of  some 
of  the  leading  railroad  systems  has  now 
been  covered  by  the  field  parties.  An  ink- 
ling of  the  special  problems  to  be  encoun- 
tered in  terminal  zones  is  found  in  the  in- 
ventorying of  the  Rock  Island  terminal  dis- 
trict at  Chicago,  now  nearly  completed.  In 
the  editorial  pages  will  be  found  comment 
on  the  decision  of  the  Division  of  Valua- 
tion, believed  by  the  writer  to  be  a  wise  one, 
to  let  the  railroad  make  the  inventory.  Suf- 
fice it  to  say  here  that  the  usual  procedure 
has  been  reversed,  so  that  the  railroad  com- 
pany is  doing  the  work  and  the  government 
is  merely  providing  the  pilot  or  inspector. 

What  the  Terminal  Zone  Comprises 

The  part  of  the  Rock  Island  system 
designated  as  the  Chicago  terminal  com- 
prises everything  owned  or  used  by  the 
company  between  the  La  Salle  Street  Sta- 
tion and  Joliet,  43  miles  west  on  the  main 
line.  In  addition  to  the  43  miles  of  main 
line,  there  is  a  suburban  line  7  miles  long, 
known  as  the  Dummy  Line,  leaving  the 
main  line  at  Gresham  and  coming  back  at 
Blue  Island,  and  a  line  known  as  the  South 
Chicago  Branch,  which  is  used  by  the  Balti- 
more &  Ohio  and  the  Pere  Marquette  as  an 
entrance  to  Chicago,  and  by  the  Rock  Island 
for  interchange  freight  business.  This 
branch  is  also  7  miles  long,  and  extends 
from  Gresham  east  to  South  Chicago.  In 
addition  to  this  are  the  great  industrial 
centers  throughout  the  South  Chicago 
manufacturing  district,  which  are  tapped 
by  this  line. 

The  La  Salle  Street  terminal  station,  one 
of  the  six  principal  passenger  terminals  of 
Chicago,  is  owned  jointly  by  the  Rock  Island 
and  the  New  York  Central.  The  two  roads 
own  and  operate  jointly  the  main  tracks 
from  the  terminal  to  Englewood,  6.7  miles, 
the  New  York,  Chicago  &  St.  Louis  being 
a  tenant  of  the  New  York  Central.  In  this 
stretch  there  is  also  a  profusion  of  side 
tracks,  freight  yards  and  houses,  shops  and 
bridges,  some  under  the  sole  ownership  of 
one  or  the  other  of  the  two  companies, 
others  under  various  divisions  of  owner- 
ship in  no  way  discernible  on  the  ground. 

Parts  of  the  South  Chicago  line  are 
owned  and  operated  jointly  with  the  Chi- 
cago &  Western  Indiana.  In  addition,  as 
previously  stated,  the  Baltimore  &  Ohio 
and  the  Pere  Marquette  are  tenants  of  this 
line  and  about  a  mile  of  the  Dummy  Line. 
At  Joliet,  too,  there  are  joint  facilities  with 
other  roads. 

In  the  last  twenty  years  or  so  the  La 
Salle  Street  terminal  has  been  built,  the 
joint  line  to  Rnglewood  has  been  elevated 


in  nine  successive  programs,  more  track 
elevation  has  been  and  is  being  done  on 
the  main  line  beyond  Englewood,  track  ele- 
vation has  been  done  at  South  Chicago  and 
Joliet  and  a  new  joint  station  for  five  roads 
has  been  built  at  Joliet. 

Special  Problems  Every  Mile 

Practically  every  mile  of  the  line,  at  least 
within  the  corporate  limits  of  Chicago,  in- 
volves special  difficulties.  At  Van  Buren 
Street  is  the  terminal  station  itself,  which 
has  undergone  various  minor  alterations, 
covered  fairly  well,  however,  by  the  records. 
At  Twelfth  Street  is  the  long  viaduct  cross- 
ing over  not  only  the  Rock  Island-New  York 
Central  facilities,  but  also  over  the  Chicago 
&  Western  Indiana  group  of  roads,  and  the 
Chicago  River.  The  Rock  Island  owns  sev- 
eral spans  of  the  viaduct  and  paid  in  a  large 
part  for  two  north-and-south  approaches. 

At  Sixteenth  Street  and  at  South  Chicago 
there  have  been  grade  separations — the  one 
some  fifteen  years  ago,  the  other  recently — 
of  two  of  the  most  complex  railroad  grade 
crossings  in  the  United  States.  At  each 
point  tracks  pass  in  every  direction,  some 
straight,  some  curved,  some  intersecting  at 
grade,  some  passing  under  or  over.  Ten 
railroads  participated  in  the  work  at  Six- 
teenth Street,  while  five  were  involved  at 
South  Chicago.  At  each,  streets  are  in- 
volved, and  with  the  numerous  interchange 
tracks  and  connections  there  is  a  profusion 
of  bridges,  walls  and  approaches,  the  di- 
vision of  ownership  of  which  can  become 
known  to  the  outsider  only  by  an  exhaustive 
study  of  the  records  and  the  local  topo- 
graphical conditions. 

Then  at  Forty-seventh  Street  are  the 
locomotive  shops,  engine  house,  testing 
room,  etc.,  of  the  Rock  Island,  where  with 
the  expansion  of  the  road  and  the  efforts 
to  utilize  to  the  best  advantage  the  limited 
area  available  facility  has  crowded  out 
facility.  Here  are  buildings  for  which  no 
plans  have  been  found,  and  masses  of  buried 
pipe  lines  discovered  by  accident.  Prob- 
ably no  inventory  could  possibly  cover  all 
of  the  physical  plant  between  Forty-seventh 
and  Fifty-first  streets. 

And  at  Seventy-ninth  Street  is  a  complex 
piece  of  recent  construction,  where  the  Rock 
Island  passes  over  the  Chicago  &  West  In- 
diana at  an  angle  of  16  deg.  and  the 
Western  Indiana  in  turn  passes  over 
Seventy-ninth  Street. 

Track  Elevation  in  Sections 

Throughout  the  terminal  zone,  as  Chicago 
rapidly  grew,  the  railroad  has  also  grown, 
in  tracks,  freight  houses  and  signal  plants. 
And  at  the  same  time  expediency  or  or- 
dinances have  forced  the  elevation  of  the 
tracks,  one  section  after  another.  Each 
.successive  section  has  required  semi-per- 
manent transitions  and  adjustments  be- 
tween the  old  level  and  the  new  at  the  ends 
of  the  sections.  At  one  point  there  have 
been  three  distinct  lifts  years  apart,  the 
first  entailing  the  raising  of  a  grade  cross- 
ing 5  ft.,  the  second,  which  was  nearly  fifty 
years  ago,  consisting  of  a  grade  raise  at  the 


September  30,  1916 


ENGINEERING    RECORD 


411 


time  the  entire  city  was  raised  off  the 
prairie  level  so  as  to  provide  drainage,  and 
the  third  to  separate  the  street  and  rail- 
road grades. 

All  this  has  a  direct  bearing  on  the  orig- 
inal cost,  because  market  and  labor  condi- 
tions and  the  consequent  unit  prices  may 
have  differed  greatly  with  each  construc- 
tion program.  The  railroad  company  can 
also  reasonably  contend  that  it  has  almost 
as  much  bearing  on  the  reproduction  cost. 
In  most  instances  any  other  method  of  con- 


divided  into  two  divisions,  each  in  charge 
of  an  assistant  engineer.  The  divisions 
have  been  subdivided  into  convenient  valua- 
tion sections  and  subsections,  those  within 
the  track-elevation  zone  conforming  as 
closely  as  practicable  to  the  limits  of  the 
various  elevation  programs.  The  6.7  miles 
from  the  La  Salle  Terminal  to  Englewood, 
for  example,  are  divided  into  nine  subsec- 
tions. 

The  inventory  of  each  of  the  two  di- 
visions has  been  handled  by  one  main  road- 
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struction  than  the  piecemeal  one  employed 
of  first  building  the  railroad  on  the  ground 
and  afterward  elevating  it  would  probably 
have  been  out  of  the  question,  involving  a 
prohibitive  amount  of  hauling  of  bridge 
and  other  heavy  material  through  streets. 
Consequently  the  inventory  aims  to  record 
not  only  what  has  been  built,  but  when 
and  how  each  item  was  built,  so  that  the 
original  construction  conditions  may  be 
known  preparatory  to  outlining  a  reason- 
able and  economical  method  of  reproduc- 
tion. The  prices  can  then  be  fixed  accord- 
ingly. 

Organization  of  Valuation  Work 

The  organization  of  the  valuation  work  is 
very  similar  to  that  used  by  the  govern- 
ment.    The  whole  terminal  zone  has  been 


way  party  assisted  by  specialists  in  various 
lines — bridges,  buildings,  signals,  machin- 
ery and  the  like.  Each  party  was  accom- 
panied by  a  government  representative. 
Just  as  where  the  work  is  done  by  govern- 
ment forces,  the  notes  were  kept  in  dupli- 
cate on  government  note  forms,  with  blanks 
for  the  signatures  of  both  the  carrier's 
and  the  railroad's  representatives.  In  cases 
when  other  carriers  are  interested  their 
representatives  joined  the  field  party,  which 
for  the  time  being  became  a  joint  party 
with  the  other  carrier  or  carriers,  and 
copies  of  all  records,  notes  and  the  like 
on  the  joint  utility  were  supplied  to  each 
carrier  intended. 

The  notes  are  now  being  worked  up  and 
summarized  by  the  railroad's  men  in  office 
cars  maintained   by  the  company,   and  as 


sections  are  completed  the  originals  of  the 
notes  and  computations  are  transmitted  to 
the  government,  the  railroad  keeping  the 
carbons — or  in  case  of  several  carriers, 
blueprint  copies. 

High  Standard  of  Acxiuracy 

Because  of  the  larger  values  involved  a 
much  higher  standard  of  accuracy  has  been 
maintained  than  in  ordinary  country  dis- 
tricts. The  cross-sections  were  taken  with 
a  wye  level  and  referred  to  city  datum,  and 
all  the  data  and  quantities  carefully  checked 
and  compared.  In  this  way  accurate  cross- 
sections  of  present  embankments  were  pos- 
sible, but  it  was  still  necessary  to  resort 
to  old  profiles  and  cross-sections  to  separate 
the  whole  grading  at  various  points  into 
that  of  two  or  more  improvements  made 
at  different  times. 

All  available  plans  of  bridges  and  build- 
ings were  compared  in  the  field  with  the 
structures  they  represented.  If  a  few  check 
measurements  showed  that  the  structure 
had  been  built  according  to  the  drawings, 
no  detail  survey  was  made.  If  there  were 
deviations  from  the  plans,  these  were  care- 
fully measured  and  if  possible  indicated 
on  the  drawings,  otherwise  on  separate 
sketches. 

The  La  Salle  Street  Station  is  covered  by 
160  plans.  Although  in  the  main  the  con- 
struction agrees  with  the  plans,  there  have 
been  many  minor  deviations,  particularly 
in  the  matter  of  new  partitions  and  various 
building  changes,  and  it  was  no  small  task 
to  locate  these,  measure  them  and  correct 
the  drawings.  Even  this  only  showed  the 
structure  as  it  is  now.  As  is  well  known, 
in  a  large  building  of  this  sort  interior 
changes  to  meet  new  requirements  are  fre- 
quent. Careful  examination  of  all  avail- 
able records  has  been  necessary  to  run  these 
down,  and  it  is  probable  that  no  inventory 
will  ever  list  them  all. 

More  field  work  has  been  required  for 
some  of  the  smaller  buildings,  for  which 
there  are  no  plans,  than  for  larger  struc- 
tures well  covered  by  drawings.  Much  time 
has  also  been  spent  on  interior  fixtures. 
In  the  present  state  of  the  valuation  art, 
with  the  likelihood  that  there  will  be  dis- 
agreements between  railroad  and  govern- 
ment over  features  of  the  final  valuations, 
and  that  the  railroad  may  be  called  upon 
to  prove  any  contentions  it  may  make,  the 
company  has  deemed  it  safest  to  go  into 
minute  detail  in  the  construction  of  build- 
ings and  their  fittings.  Thus  for  the  Forty- 
seventh  Street  shops  there  are  143  pages 
of  building  notes.  For  the  racks  and  other 
fittings  of  a  two-story  storehouse  257  x  60 
ft.  there  are  twelve  pages  of  notes,  the 
building  itself  being  covered  by  ten  plans. 

Forty-seventh  Street  Shops 

These  Forty-seventh  Street  shops  have 
been  one  of  the  most  troublesome  parts  of 
the  terminal  to  inventory.  Built  in  the 
period  from  1869  to  1873,  when  the  main 
tracks  were  at  the  low  level,  they  have 
undergone  numerous  changes  in  the  effort 
to  keep  them  adequate  for  the  needs  of  the 
rapidly  growing  traffic.  There  are  tWo 
roundhouses,  one  occupying  practically  the 
whole  circle.  Part  of  the  other  was  torn 
down  recently.  The  other  facilities  include 
locomotive  shops,  paint  shops,  storehouses 
and  a  laboratory.  Aside  from  the  dis- 
mantled locomotives  in  various  stages  of 
repair  and  reconstruction,  suggesting  inter- 
esting problems  for  the  equipment  ap- 
praisers, there  are  machinery  of  many  sorts 
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undergoing  changes  and  replacements  even 
during  the  period  of  the  inventory;  pipe 
lines  and  conduits  overhead  and  under- 
ground, in  use  and  of  known  location; 
walls,  tunnels,  sewers  and  the  like  once  use- 
ful and  so  elements  of  original  cost,  but 
discoverable  only  by  study  of  old  plans,  or 
by  sheer  accident,  and  undoubtedly  similar 
items  not  discovered  at  all. 

The  field  men  were  not  able  to  apply  any 
formula  to  the  inventorying  of  this  plant. 
They  could  only  push  through  by  mam 
strength,  going  over  the  ground  repeatedly, 
to  see  that  they  had  not  skipped  anything, 
and  studying  old  records  and  querying  old 
employees  for  hidden  quantities.  At  best 
the  valuation  department  believes  that  a 
percentage  should  be  allowed  for  contin- 
gencies of  inventory,  but  is  not  prepared 
to  name  the  figure. 

Photographs  are  an  important  part  of 
the  notes.  Pictures  were  taken  freely  of 
small  buildings,  signal  bridges  and  other 
structures;  also  of  types  of  signs,  switch- 
stands  and  the  like,  and  classifications  of 
masonry — in  short,  wherever  it  was  thought 
they  would  visualize  and  supplement  the 
field  notes  or  take  the  place  of  sketches. 

EvEEY  Tie  and  Rail  Accounted  For 

In  common  with  the  other  railroads,  the 
Rock  Island  disagrees  entirely  with  the  gov- 
ernment's interpretation  of  depreciation 
(see  the  Engineering  Record  of  June  17, 
page  794),  and  the  notes  do  not  include 
findings  of  condition  per  cent.  Neverthe- 
less it  is  the  aim  in  the  valuation  of  the 
Rock  Island  Terminal  to  present  the  best 
information  for  whatever  interpretation  is 
accepted.  In  the  matter  of  buildings  the 
railroad  can  do  little  but  present  records 
to  show  when  they  and  their  various  addi- 
tions were  built.  What  is  held  to  be  a  more 
precise  method  than  the  Division  of  Valu- 
ation is  using  elsewhere,  however,  is  being 
applied  to  the  elements  of  track.  Each  tie 
and  rail  is,  in  fact,  accounted  for. 

The  tie-classification  form  used  is  here 
reproduced.  The  tracks  are  first  grouped 
according  to  speed  and  usage,  the  grouping 
being  indicated  in  the  blank  space  below 
the  center  of  the  page.  Group  1  covers  the 
main  tracks.  Group  2  covers  switching 
leads,  ladders  in  yards  and  other  tracks 
carrying  heavy  but  not  high-speed  traffic. 
Passing  sidings  and  the  body  tracks  in 
yards  make  up  group  3,  freighthouse,  team 
and  important  industry  tracks  form  group 
4,  while  group  5  is  confined  to  the  tracks 
least  used.  The  railroad  proposes  to  file 
with  the  Division  of  Valuation  plans  show- 
ing the  grouping.  The  company  is  fortu- 
nate in  that  the  ties  bear  dating  nails  show- 
ing when  each  was  laid.  In  group  1  the 
ties  are  classified  both  as  to  kind  and  as  to 
age.  In  the  remaining  groups  the  ages  are 
ignored  but  the  kinds  are  treated.  With 
this  form  filled  out  the  company  believes 
that  the  government  can  do  much  better 
than  make  a  blanket  estimate  of  the  con- 
dition per  cent  of  all  the  ties. 

A  form  of  the  same  general  type  is  used 
for  rail,  the  tracks  being  grouped  in  the 
same  way.  Under  group  1  age,  weight, 
kind  and  linear  feet  are  given;  under  the 
others  only  weight,  kind  and  linear  feet.  A 
third  form  accounts  for  tieplates,  and  also 
has  spaces  for  short  summaries  of  the  bal- 
last and  the  drainage. 

The  arrangement  between  government 
and  railroad  covers  only  the  inventory  of 
the  physical  property  of  the  railroad.  As 
the  railroad  is  taking  no  part  in  any  find- 


ings as  to  condition  per  cent  except  to 
present  the  facts  of  age  and  kind  as  afore- 
mentioned, so  it  is  not  proposing  unit  prices 
nor  offering  data  bearing  upon  intangibles 
or  "other  elements  of  value."  The  com- 
pany's valuation  department  is,  however, 
working  along  both  of  these  lines,  with  a 
view  to  getting  its  evidence  ready  for  use 
at  the  proper  time.  Working  in  conjunc- 
tion with  a  committee  of  all  the  railroads 
entering  Chicago,  all  the  cost  data  avail- 
able on  all  of  these  roads  in  what  they 
designate  the  Chicago  terminal  district  are 
being  assembled,  analyzed  and  tabulated. 

Studies  are  also  being  made  of  the  traffic 
on  the  various  lines,  and  traffic  charts  will 
be  filed  with  the  government.  These  are 
intended  both  to  give  a  better  understand- 
ing of  the  standards  of  construction  and 
maintenance  required  and  to  aid  in  deter- 
mining what  values  attach  to  the  various 
lines  from  the  service  standpoint,  apart 
from  the  original  and  reproduction  costs  of 
the  "bare  bones."  Thus  far  it  has  been 
necessary  to   subordinate  these   investiga- 


tions to  the  demands  of  the  inventory,  but 
with  the  field  work  disposed  of  it  is  hoped 
that  more  attention  can  be  given  to  them. 
The  valuation  of  the  Rock  Island  terminal 
zone  is  being  carried  out  under  the  general 
direction  of  C.  A.  Morse,  chief  engineer  of 
the  Chicago,  Rock  Island  &  Pacific  Railway, 
and  chairman  of  the  company's  valuation 
committee,  and  under  the  immedate  direc- 
tion of  R.  H.  Ford,  engineer  of  track  ele- 
vation— R.  C.  Sattley,  valuation  engineer, 
confining  his  attention  to  the  remainder  of 
the  Rock  Island  system,  the  inventory  of 
which  is  nearing  completion  by  the  gov- 
ernment forces.  F.  F.  Tate  is  in  charge  of 
one  of  the  two  main  subdivisions  of  the 
terminal  zone — the  work  of  the  other  hav- 
ing been  finished  and  the  force  disbanded — 
and  William  Sharpe,  cost  accountant,  with 
a  force  of  accountants,  is  working  on  the 
records.  The  field  work  was  started  July 
18,  1915.  A  year  later  it  was  practically 
completed,  but  considerable  work  still  re- 
mains in  the  way  of  computations  and  the 
assembling  of  the  data. 


New  Columns  and  Trusses  to  Support  Added 
Stories  in  Engineering  Societies  Building 

Special   Foundations  Adjacent   to  Old  Columns  Are  Carried   Down  to 
Solid  Rock — Cantilever  and  Connecting  Trusses  with  Hangers  to  Be  Used 


WHEN  the  American  Society  of  Civil 
Engineers  voted  to  join  with  the 
United  Engineering  Societies  last  June, 
and  the  board  of  direction  decided  to  accept 
the  plan  providing  for  an  addition  of 
three  stories  to  the  present  building  on 
Thirty-ninth  Street,  in  New  York  City, 
plans  for  the  structural  framework  were 
approved  by  the  city  building  department 
before  the  new  height-restriction  law  was 
passed  on  July  25,  limiting  the  height  in 


this  district  to  twice  the  width  of  the  street. 
Fortunately,  the  building  code  passed  since 
the  original  design  of  the  existing  struc- 
ture built  in  1907  (see  the  Engineering 
Record  of  Feb.  5,  page  170)  allows  higher 
unit  stresses  in  the  present  columns  in  the 
exterior  walls  on  the  west  and  rear,  so  that 
they  can  carry  the  added  loading  without 
reinforcement. 

Four  new  interior  columns  have  been  de- 
signed to  pass  through  the  building  from 
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TWO  TYPES  OF  FOOTINGS  FOR  NEW  COLUMNS  DESIGNED  FOR  OLD  FOUNDATIONS 
Columns  101  and  104  and  columns  102  and  103  have  similar  foundations. 
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new  foundations  in  the  basement  to  the 
roof,  to  support  long-span  trusses  just  be- 
low the  present  roof.  Above  these  trusses, 
two  of  which  cantilever  over  the  new  col- 
umns, will  rise  the  required  additional  col- 
umns, and  below  them,  supported  by  angle 
hangers,  will  be  a  new  stack-room  floor, 
above  the  present  library.  The  four  long 
new  columns  are  located  at  the  corners  of 
'  the  main  auditorium  just  outside  of  exist- 
ing columns,  this  location  being  practically 
fixed  by  the  presence  of  open-duct  or 
freight-elevator  spaces.  Furthermore,  only 
slight  interference  with  interior  partitions 
here  results,  pilasters  being  used  in  some 
floors.  The  new  foundations,  adjacent  to 
existing  concrete  piers  and  steel  grillages, 
had  to  be  carried  to  sound  rock  and  required 
a  special  design,  illustrated  herewith. 

New  Foundation  Details 

The  foundations  for  the  four  new  col- 
umns, carried  down  about  50  ft.  below  side- 
walk level  to  sound  rock  in  each  case,  are 
of  two  different  types.  Columns  101  and 
104  will  be  supported  by  foundations  of  the 
same  type,  as  shown,  in  which  two  steel- 
plate  girders  above  the  old  steel  grillage 
girders  are  carried  by  new  concrete  placed 
on  one  side  of  the  existing  concrete  pier. 
Columns  102  and  103  will  be  supported  by 
a  type  in  which  the  two  plate  girders  are 
carried  oh  steel  grillages  at  each  end, 
placed  on  new  concrete  next  to  the  old  pier 
on  each  side. 

The  foundation  work  has  been  carried 
out  with  some  difficulty  because  of  the  re- 
stricted working  spaces  in  the  basement  of 
the  building  and  interferences  with  exist- 
ing columns  and  walls.  Timber  sheeting 
was  used  for  the  excavation  and  the  con- 
crete poured  against  this  sheeting  as  an 
exterior  form.  The  concrete  was  mixed  by 
hand  on  the  floor  of  the  boiler  room. 

The  problem  of  furnishing  support  for 
the  additional  loading  of  the  new  floors 
quickly  reduced  itself  to  a  single  practicable 
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solution.  Owing  to  the  impossibility  of 
gaining  access  to  the  present  front  col- 
umns, and  the  fact  that  many  interior  col- 
umns do  not  run  straight  through  the 
building  but  are  offset  at  trusses  or  beam 
framing  which  could  not  be  reinforced,  the 
addition  of  reinforcing  metal  to  existing 
columns  was  impracticable.  The  presence 
of  ventilating  ducts  and  elevator  spaces 
near  four  interior  columns  suggested  the 
satisfactory  plan  of  using  this  waste  space 
for  new  columns  which  would  support 
trusses  carrying  practically  all  of  the  in- 
creased load  by  cantilevering  over  to  the 
front  of  the  building. 


The  new  columns  are  of  the  usual  built- 
up  I-section,  and  carry  varying  loads,  with 
a  maximum  of  1,537,000  lb.  on  column  103. 
They  are  about  240  ft.  long  from  founda- 
tion to  top  of  trusses  near  the  present  roof 
line  and  are  connected  to  the  existing  col- 
umns or  to  floor  framing  at  the  various 
floors  by  angles  or  diaphragm  connections, 
as  illustrated  in  typical  details  in  the 
drawing  herewith.  The  old  columns  in  the 
rear  and  west-side  outer  walls  will  be 
spliced  to  new  columns  carried  to  the 
height  of  the  new  roof. 

The  other  columns,  as  illustrated  in  the 
framing  plans  shown,  are  located  above  the 
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new  trusses,  with  exterior  offsets  on  the 
front  and  east  side  to  produce  a  pleasing 
dome-like  outline  to  the  added  portion  of 
the  building.  The  appearance  of  the  build- 
ing from  Thirty-ninth  Street  and  Fifth 
Avenue  is,  by  means  of  a  model,  being 
given  particularly  careful  study  to  avoid 
the  destruction  of  the  architectural  har- 
mony of  the  present  structure. 

Trusses  and  Details 

The  greater  part  of  the  added  loading  is 
carried  by  the  cantilever  trusses  A  and  B, 
perpendicular  to  Thirty-ninth  Street,  fram- 
ing directly  into  the  new  columns  as  shown 
on  the  detail  drawing.  Four  trusses  frame 
into  these  end  trusses,  as  indicated  by  the 
floor  plans,  and  support  the  fourteenth  or 


in  articles  in  the  Engineering  Record  of 
Dec.  16,  1905,  page  686;  Feb.  16,  1907. 
page  186;  April  6,  1907,  page  449,  and 
April  20,  1907,  page  480.  The  addition  is 
being  designed  by  Henry  G.  Morse,  archi- 
tect, who  was  associate  architect  for  the 
original  building,  and  Purdy  &  Henderson, 
of  New  York,  consulting  engineers.  The 
total  cost  up  to  $250,000  will  be  borne  by 
the-  American  Society  of  Civil  Engineers, 
and  any  excess  over  this  amount  will  be 
paid  by  the  United  Engineering  Societies. 
The  work  is  divided  into  two  contracts.  The 
first,  for  the  four  new  columns  and  founda- 
tions, has  been  let  to  the  Wells  Construc- 
tion Company,  and  the  work  is  being 
pushed  with  the  idea  of  completing  this 
part  of  the  construction,  which  interferes 


Creosoting  Effective  for 
Fence  Posts 

(Jovemment  Tests  Indicate  That  Good  Open- 
Tank  Treatment  Will  Produce 
Satisfactory  Results 

GOVERNMENT  experiments  indicate 
that  creosoting  is  effective  in  protect- 
ing fence  posts  against  decay,  and  that  an 
open-tank  method  of  treatment  is  the  most 
satisfactory.  The  service  tests  have  been 
conducted  by  the  U.  S.  Forest  Service  in 
co-operation  with  various  state  agricultural 
experiment  stations  on  posts  installed  be- 
tween 1906  and  1909,  and  are  discussed 
by  Harlow  Bradley,  assistant  engineer  in 
forest    products,    U.    S.    Forest    Products 


2- 

APIs. 


I5'S45*\         ^Milled  Joint 
Is.  :4'x}l,']\~-^^r2Pls.  8'x'6' 

\    njrr   j      ~~ 


1 


T|      ■^..g'^jj'.y^iT 


^ 


J'xS'seafA  'i 


m 


Detail  of  Trusses  D  and  E 

%'Gusset  PIs.^  f6'xh'Bar 


roio'chc. 


DandE 
^^■iaiatMbi^in  ■■■■  [W; 


TrpicAL  Detail  of  Bracing  of 
New  CoaiMN  to  Old  Framing  at  8th  Floor 


Gusset  P/afesV  Thick 


Section  CC 


Z-IS'SSS" 
4P/SMV4' 


NewColumn 


■2)i'/2!iWA 

Typical  Detail^etween  Old  and 

Z-I5'BS5* 


OldColumn 

Typical 

New  Columns  at  8th  Floor 


Detail  OF  Splice 
FOR  Cols.  17  8  36 


-la'- 


%    Col.  102' 


t 


2-IS'S33* 

2Plsl4'M' 

-II'IO' — 


ZPIsS'x'/.'  I 


■1  Truss  E                tTrussD^ 
-->!« 12'0'- >!<•- 


2-l5'53i* 
ARsM'xV 
—ll'S' 


>h--- 


ll'S" 


t  Truss C- 

Col.  101^  \\ 


Ju- L ', 

I  Fm.l4fhFher     .  i  El.205'11' i 

Stresses  in  One  Thousand  Pounds 
+Denotes  Compression   —Denotes  Tension 


S,ig>, 

Detail  of  Trusses  A  and  B 

Truss  A  as  Shoirn     Truss  B  Opposite  Hand 


Gusset  Plates  %' Thick 

All  Rivets  %'Diam.  (Poiver  Driiren) 


DETAILS  OF  CANTILEVER  AND  CONNECTING  TRUSSES  SUPPORTING    NEW  FLOORS   BY   HANGERS   AND   COLUMNS 


stack-room  floor  by  hangers  as  noted  and 
the  upper  floors  and  roof  by  columns  lo- 
cated as  shown  on  the  plan  views.  This 
layout  was  fixed  by  the  location  of  the  sup- 
porting columns  and  the  relative  position 
required  for  the  new  columns  above  the 
present  roof  line,  as  well  as  by  the  advan- 
tageous position  of  new  stack  space  re- 
quired to  house  the  Civil  Engineers'  library. 

The  live  loads,  specified  on  the  drawings, 
were  fixed  by  the  building  code,  except  that 
for  the  stack-room  floor.  This  value  of 
260  lb.  per  square  foot  was  found  by  as- 
suming books  and  stacks  to  weigh  45  lb. 
per  cubic  foot,  less  about  20  per  cent  for 
empty  space,  and  including  live  load  on  the 
floor  area  between  stacks  at  60  lb.  per 
square  foot,  then  averaging  the  total.  Wind 
pressure  and  lateral  forces  are  transferred 
to  the  columns  by  horizontal  struts  and 
diagonals  in  the  plane  of  the  lower  chords 
of  the  trusses,  as  illustrated. 

The  original  design  and  layout  of  the  En- 
gineering Societies  Building  was  described 


with  the  occupancy  of  the  building,  before 
the  middle  of  October.  The  steel  columns 
are  designed  of  stock  material  and  fabri- 
cated by  the  Bethlehem  Steel  Company.  The 
second  contract,  for  the  remainder  of  the 
work,  has  not  been  advertised,  and  will 
await  the  final  decisions  as  to  floor  plans 
and  exterior  finish,  which  are  not  yet  set- 
tled. The  building  committee  in  charge 
consists  of  one  member  from  each  of  the 
constituent  societies — H.  H.  Barnes,  Jr.,  H. 
G.  Stott,  Charles  Warren  Hunt  and  Charles 
F.  Rand.         

New  List  of  Geographic  Points  in 
Michigan  and  Indiana 

Descriptions,  latitudes  and  longitudes  of 
865  points  in  Indiana  and  Michigan,  consti- 
tuting the  horizontal  control  upon  which  the 
topographic  maps  of  the  U.  S.  Geological 
Survey  are  built,  are  given  in  the  recently 
issued  Bulletin  644.  Engineers  having  use 
for  this  information  may  secure  a  copy  by 
applying  to  the  Department  of  the  Interior. 


Laboratory,  in  Bulletin  187  of  the  Amer- 
ican Railway  Engineering  Associaton. 
These  notes  are  taken  from  his  paper. 

The  posts  were  given  a  variety  of  treat- 
ments in  an  effort  to  develop  the  most  satis- 
factory apparatus  and  method  for  use  on 
the  farm,  this  being  the  primary  object  of 
the  experiment.  The  open-tank  method  of 
treatment,  which  has  proved  to  be  the  most 
practical  for  this  purpose,  is  carried  on 
about  as  follows : 

The  butt  of  the  post  is  soaked  for  a  time 
in  the  hot  preservative  (200  to  220  deg. 
Fahr.).  In  this  way  the  air  and  moisture 
in  the  wood  are  expanded  and  partly  forced 
out,  very  little  oil  being  absorbed  during 
this  operation.  The  post  is  then  allowed 
to  cool  in  the  same  oil  for  several  hours. 
As  the  interior  of  the  wood  cools,  the  air 
contracts  and  the  preservative  is  drawn  in. 
This  is  known  as  a  single-tank  treatment. 
The  top  of  the  post  remains  untreated.  At 
the  end  of  the  hot  bath  the  post  may  be 
removed  and  either  the  butt  or  the  entire 
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post  submerged  in  a  second  tank  containing 
cold  or  cooling  oil.  This  is  the  double-tank 
treatment,  and  where  the  post  is  totally 
submerged,  the  top  receives  a  like  treat- 
ment owing  to  the  soaking  action  of  the 
wood. 

Either  the  single  or  the  double-tank 
method  of  treatment  was  applied  to  most 
of  the  posts,  although  the  brush  treatment, 
soaking  treatment  (in  cold  oil)  and  char- 
ring were  also  tried.  The  brush  treatment 
consists  in  painting  the  posts  with  two  or 
three  coats  of  hot  creosote,  generally  using 
a  wide  brush  for  the  purpose.  In  the  soak- 
ing or  dipping  treatment  the  posts  were 
merely  submerged  in  cold  or  warm  oil  for 
a  few  minutes.  The  soaking  treatment 
should  not  be  confused  with  the  open-tank 
treatment,  which  depends  on  the  partial 
vacuum  created  within  the  wood  by  the 
contraction  of  the  air. 

The  experiment  was  carried  out  in  co- 
operation with  the  following  agricultural 
experiment  stations:  South  Carolina  Agri- 
cultural Experiment  Station,  Clemson  Col- 
lege; Alabama  Polytechnic  Institute,  Au- 
burn; North  Louisiana  Agricultural  Ex- 
periment Station,  Calhoun;  University  of 
Minnesota,  Zumbra  Heights;  Iowa  State 
College,  Ames;  Maryland  Agricultural  Col- 
lege, College  Park. 

Conclusions 

The  data  show  that  nondurable  species, 
especially  in  the  South,  should  have  at  least 
a  light  top  treatment  in  addition  to  the 
heavier  butt  treatment.  Brush  treatments, 
soaking  in  cold  oil,  and  double-tank  treat- 
ments where  asphaltum  was  used  as  the 
heating  medium  in  the  hot  bath  were  not 
very  effective  in  preventing  decay  in  non- 
durable species.  Charring  was  apparently 
of  no  value.  Care  must  be  taken  to  have 
the  butt  treatment  extend  well  above  the 
ground  line  to  allow  for  possible  changes 
that  may  occur  in  the  ground  level,  and  for 
possible  carelessness  in  setting. 

Butternut  and  willow  decayed  so  readily 
in  the  tops  that  a  heavy  treatment  of  the 
entire  post  seems  advisable.  An  especially 
good  treatment  appears  necessary  in  bass- 
wood  if  satisfactory  service  is  to  be  ob- 
tained. 

Conditions  seem  to  be  more  favorable  for 
decay  when  posts  are  set  around  barnyards 
than  when  set  in  fields  or  woodlots. 

The  results  clearly  indicate  that  a  good 
open-tank  treatment  of  fence  posts  with 
creosote  will  give  satisfactory  results  in 
preventing  decay  in  most  of  the  nondurable 
species. 

Posts  treated  with  water-gas-tar  creosote 
and  water-gas  tar  have  stood  up  very  well 
thus  far.  Those  treated  with  the  creosote 
are  in  somewhat  better  condition  than  those 
treated  with  the  tar. 


MIXER  LAYOUT  AND  CONSTRUCTION  TRESTLE — NORTH  END  OF  BRIDGE 

Central  Bridge  at  Lawrence  Is  Built  from  Four 
Separate  Mixing  Plants 

Construction  Trestle  Used  Over  Shallow  Merrimac  River — Three 
Caissons  for  One  Bascule  Pier  Sunk  Under  Compressed  Air 

By  E.  K.  CORTRIGHT 
Resident  Engineer  at  Lawrence  for  B.  H.  Davis,  Consulting  Engineer,  New  York  City 


IN  MAKING  the  plant  layout  for  the  con- 
struction of  the  Central  Bridge  at  Law- 
rence, Mass.,  only  a  small  amount  of  float- 
ing equipment  could  be  used  because  there 
is  normally  only  3  ft.  of  stream  flow  in 
the  Merrimac  River  at  this  point.  This 
condition,  together  with  the  very  limited 
space  available  at  either  end  of  the  struc- 
ture, resulted  in  an  unusual  concrete  plant 
layout  with  four  separate  1-yd.  mixers  used 
in  combination  with  a  construction  trestle. 
Two  heavy  bascule  piers,  one  of  which 
rests  as  a  spread  foundation  upon  compact 
gravel,  the  other  on  three  separate  caissons 
carried  to  bedrock  by  compressed  air,  pro- 
vide for  the  possibility  of  future  naviga- 
tion. In  concreting  the  river  piers  above 
the  top  of  the  foundations  no  horizontal 
joints  were  permitted,  the  only  joints  being 
in  vertical  planes  parallel  to  the  center  line 
of  the  bridge. 

Plant  Layout 

The  Lawrence  Central  Bridge  is  a  rein- 
forced concrete  structure,  1750  ft.  long  by 
80   ft.    in    width,    spanning   the   Merrimac 


River  at  the  foot  of  Amesbury  Street,  Law- 
rence. The  design  involves  200  ft.  of  re- 
taining wall  of  the  counterfort  type,  with 
earth-fills  at  either  end  of  the  bridge. 
There  are  six  107-ft.  three-centered  rein- 
forced-concrete  arch  spans  of  the  open- 
spandrel  type,  one  temporary  90-ft.  con- 
crete arch  span  and  six  44-ft.  segmental 
arch  rib  spans.  After  investigation  the 
contractors  decided  not  to  use  a  cableway 
for  the  following  reasons:  The  limited 
space  available  for  towers,  anchorages,  etc. ; 
the  width  and  length  of  the  structure,  the 
necessity  of  moving  heavy  steel  centers, 
and  finally  the  difficulties  of  attempting  to 
place  concrete,  erect  forms,  and  distribute 
materials  of  construction  simultaneously. 

The  method  adopted  was  to  erect  a  der- 
rick on  pile  bents  adjacent  to  each  pier 
at  the  elevation  of  the  springing  line.  At 
the  bascule  piers  an  additional  car  der- 
rick was  placed  in  order  to  be  able  to  drive 
sheeting  and  carry  on  excavation  at  the 
same  time.  Along  the  up-stream  side  of 
the  work  a  temporary  trestle  was  con- 
structed which  served  as  a  supply  line  for 
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COMPRESSED    AIR    CAISSON    FOR    SOUTH   BASCULE   PIER 


CONCRETING    THE    FOUNDATION    OF    THE  NORTH  BASCULE  PIER 


all  the  river  work.  For  concreting,  the 
work  was  divided  into  four  sections,  as 
follows:  Retaining  walls  and  arch  ribs  of 
the  north  approach,  river  work  north  of 
the  temporary  span,  river  work  south  of 
temporary  span,  and  south  approach  re- 
taining walls  and  arch  ribs.  Each  section 
was  supplied  with  a  1-yd.  Smith  mixer. 
For  the  approach  work  two  Insley  towers, 
approximately  100  ft.  in  height,  were  used 
to  chute  all  concrete  within  a  1 :3  pitch 
from  the  tower,  while  for  the  river  work 
the  mixers  discharged  directly  into  buckets 
mounted  upon  cars  on  the  temporary 
trestle. 

Downstream  Half  Built  First 

The  piers  to  the  springing-line  elevation 
were  completed  for  the  full  width  of  the 
bridge.  In  building  the  superstructure  the 
down-stream  half  of  the  work  was  first  fin- 
ished; upon  its  completion  all  derricks  at 
the  river  piers  were  taken  down  and  the 
up-stream  or  remaining  half  of  the  work 
built  with   traveling   stiff-leg  car  derricks 


erected  at  either  end  upon  the  completed 
roadway. 

A  double  row  of  test  borings  of  the  site 
showed  the  rock  surface  to  lie  at  least  35 
ft.  below  normal  water.  This  condition, 
together  with  the  hard  and  compact  nature 
of  the  river  bed,  justified  the  design  of  a 
spread  foundation  at  elevation  — 7.0  for 
the  river  piers,  a  depth  of  about  14  ft.  be- 
low normal  water.  In  the  construction  of 
these  piers  4-in.  hard-pine  sheet  piling,  24 
ft.  long,  grooved  and  splined,  was  set  up 
in  two  sets  of  6  x  8  in.  walings,  which  in 
turn  were  bolted  to  guide  piles  on  the  out- 
side of  the  cofferdam. 

Each  cofferdam,  22  x  95  ft.  in  plan,  was 
sheeted,  driven,  unwatered,  excavated  and 
concreted  as  a  unit.  A  1500-lb.  drop  ham- 
mer swung  in  leads  from  the  derrick 
booms  did  all  the  driving  through  about 
12  ft.  of  gravel,  and  no  difficulty  was  ex- 
perienced later  in  pulling  this  sheeting.  In 
most  cases  there  was  but  little  trouble  en- 
countered from  leakage  due  to  the  care 
taken  in  setting,  driving  and  bracing  the 
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wood  sheeting.  All  of  the  excavation  in 
these  piers  was  done  with  an  orange-peel 
bucket.  Upon  reaching  the  required  depth 
a  2-ft.  layer  of  concrete  was  deposited  to 
seal  the  bottom,  after  which  forms  were 
built  and  the  concrete  brought  to  the  top 
of  foundation,  any  leakage  of  water  being 
drained  along  the  sides  of  the  cofferdam. 
Above  the  top  of  the  foundation  these  piers 
are  monolithic,  having  no  horizontal  joints 
and  only  two  vertical  joints  parallel  to 
the  axis  of  the  bridge,  spaced  so  as  to 
divide  the  entire  pier  into  three  equal 
parts,  each  section  holding  about  300  cu. 
yd.  of  concrete,  which  was  placed  in  a 
continuous  run  of  sixteen  hours. 

Bascule  Piers 

In  the  original  design  no  provision  was 
made  for  navigation,  but  legislation  subse- 
quent to  the  signing  of  the  contract  neces- 
sitated the  erection  of  two  large  abutment 
piers  to  provide  for  the  future  installation 
of  a  bascule  span  in  the  middle  of  the 
channel  when  the  Merrimac  River  is  made 
navigable.  A  recent  act  of  legislation  has 
permitted  the  erection  of  a  90-ft.  tempo- 
rary unreinforced-concrete  span,  to  be  re- 
placed with  a  double-leaf  bascule  drawspan 
upon  the  demand  of  the  federal  authori- 
ties when  the  river  is  opened  for  naviga- 
tion. 

Below  the  springing  line  these  piers  are 
designed  to  act  as  abutments  for  the  adja- 
cent 107-ft.  spans,  while  above  the  spring- 
ing line  there  are  provided  a  series  of  dry 
joints  which  will  permit  the  building  of 
either  a  steel  bascule  span  or  a  temporary 
concrete  arch  span  to  be  removed  at  such 
a  time  as  the  river  may  be  made  navigable. 

Spread  Foundation  for  North  Pier 

In  laying  out  the  north  bascule  pier,  it 
was  the  intention  to  use  three  separate 
caissons,  15  x  38  ft.  in  plan,  of  steel  sheet 
piling  driven  to  rock.  On  account  of  an 
irregularity  of  the  rock  profile  not  dis- 
closed by  the  borings,  it  became  necessary 
to  alter  the  original  design  and  build  this 
pier  upon  a  spread  foundation  for  its  full 
length,  on  compact  gravel  about  36  ft.  be- 
low normal  water.  The  material  encoun- 
tered about  18  ft.  below  the  river  bed 
proved  to  be  a  gumbo  clay  of  such  ex- 
treme tenacity  that  an  orange-peel  bucket 
would  make  little  or  no  impression  upon  it. 
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and  which  could  be  removed  by  hand  only 
with  great  difficulty. 

The  great  depth  of  the  underlying  rock 
and  this  peculiar  clay  formation  made 
open-caisson  work  very  slow  and  expensive, 
and  caused  the  introduction  of  compressed- 
air  work  in  the  south  bascule  pier.  Three 
caissons,  15  x  38  ft.  in  plan,  were  sunk  to 
bedrock  40  to  60  ft.  below  normal  water. 
This  air  work  was  done  as  a  subcontract 
in  83  days  and  involved  3000  cu.  yd.  of 
excavation  and  2300  cu.  yd.  of  concrete. 
Much  of  the  troublesome  clay  formation 
was  jetted  and  blowpiped  from  the  cais- 
sons. 

Arch  Spans 

The  44-ft.  segmental  approach  arches 
consist  of  seven  ribs  30  and  36  in.  wide, 
about  12  ft.  on  centers,  and  provide  a  di- 
rect bearing  for  the  floor  slab.  These 
spans  occur  in  pairs  and  are  reinforced  for 
continuity  over  the  intermediate  piers,  al- 
though in  the  design  no  allowance  was 
made  for  possible  balanced  cantilever 
action.  Investigation  proved  the  economy 
of  wood  centering  over  steel  for  these  small 
spans.  All  framing  for  the  sides  and  floor 
was  made  in  panels  and  used  six  times. 

For  building  the  main  107-ft.  spans 
three-hinged  steel  arch  centers  were  used 
for  the  two  outside  ribs,  9  ft.  in  width, 
and  one  middle  rib  16  ft.  wide.  Pile  bents 
with  a  permissible  load  of  10  tons  per 
pile  were  driven  about  10  ft.  into  the  river 
bottom  to  support  the  centers.  As  only 
the  abutment  piers  were  capable  of  sus- 
taining the  unbalanced  thrust  of  the  dead 
load,  centers  for  one-half  of  the  transverse 
width  of  the  bridge  for  three  spans  were 
provided.  All  centering  was  kept  in  place 
for  twenty-eight  days  after  the  final  keys 
were  poured,  and  was  then  lowered  by 
means  of  hydraulic  jacks  and  moved  trans- 
versely on  rollers  to  complete  the  remain- 
ing half.  The  steel  centers  were  given  a 
camber  of  3  in.,  which  in  most  cases  proved 
sufficient,  although  not  excessive,  there 
being  about  1-in.  settlement  in  the  piles 
and  blocking,  about  1-in.  deflection  of  the 
steel  work  and  1-in.  deflection  of  the  con- 
crete arch  ring  under  its  full  load. 

These  arch  rings  were  poured  as  a  series 
of  alternate  blocks  and  keys  in  order  to 
facilitate  the  work  and  to  prevent  the  oc- 
currence of  cracks  due  to  settlement  of  cen- 
tering and  shrinkage  of  concrete.  Each 
ring  was  divided  into  five  large  blocks 
separated  by  small  key  blocks,  which  were 
poured  after  the  main  blocks  had  been  al- 
lowed to  set  and  shrink  for  one  week.  The 
outside  faces  of  the  outer  arch  ribs  were 
divided  by  scorings  into  voussoir  blocks 
and  have  a  water-dike  molding  along  the 
extrados  projecting  above  and  3  in.  beyond 
the  face  of  the  arch. 

Floor  System 

The  roadway  is  56  ft.  wide  between 
curbs,  with  provision  for  two  electric-rail- 
way tracks,  and  the  sidewalks  are  each  11 
ft.  wide  exclusive  of  concrete  balustrades 
and  the  lamp-posts,  which  were  also  con- 
structed of  reinforced  concrete  and  made 
high  enough  to  support  the  cross-wires  for 
the  electric  railway.  In  order  to  provide 
for  balla.st  under  the  electric  railway 
tracks  without  unnecessary  dead  load,  the 
floor  slab  was  lowered  9  in.  for  a  width  of 
23  ft.  throughout  the  length  of  the  bridge. 

The  clear  span  of  20  ft.  between  arch 
rings  and  the  fact  that  no  steel  centers 
were  provided  for  the  floor  system  raised  a 


question  as  to  the  best  method  for  framing 
the  floorbeams.  Investigation  showed  that 
to  carry  the  total  weight  of  25  tons  of  wet 
concrete  in  the  beam  and  adjacent  slab, 
the  side  forms  of  the  floorbeams  would 
have  to  be  4  in.  thick  and  trussed  with  two 
•54-in.  round  rods  with  a  1%-in.  pin  con- 
nection at  either  end.  This  method  was 
followed  and  eliminated  the  necessity  of 
shoring  and  proved  ample  to  carry  the 
weight  without  appreciable  deflection. 

The  approximate  quantities  of  the  more 
important  items  involved  in  the  work  are: 
36,000  cu.  yd.  of  concrete,  625  tons  of  steel 


reinforcing,  10,000  cu.  yd.  of  river  excava- 
tion and  5000  cu.  yd.  of  dry  excavation. 

The  Central  Bridge  now  nearing  comple- 
tion is  being  built  for  the  city  of  Lawrence 
under  the  direction  of  the  Lawrence  Bridge 
Commi-ssion,  of  which  John  J.  Donovan  of 
Lawrence  is  chairman.  B.  H.  Davis,  con- 
sulting engineer,  New  York  City,  is  the 
engineer,  and  the  contractors  are  Kyan  & 
Keon  of  Boston.  The  Merrill-Ruckgaber 
Company  of  New  York  was  the  subcontrac- 
tor for  the  pneumatic  work  and  the  Bos- 
ton Bridge  Company  supplied  the  steel 
centers.    Fred  L.  Mulcahy  is  the  in.spector. 


New  Publications 


Books  Reviewed 


The  Heat  Treatment  of  Tool  Steel.  By  Harry 
Brearley.  Second  edition.  Cloth,  6  x  9  in. ;  222 
pages ;  illustrated.  New  York  and  London,  Long- 
mans, Green  &  Company.     $3.50  net. 

An  illustrated  description  of  the  physical 
changes  and  properties  induced  in  tool  steel  by 
heating  and  cooling  operations. 

Proceedings  of  the  Twenty-eighth  Annual 
Meeting  of  the  Iowa  Engineering  Society. 
Paper,  6  x  9  in. :  164  pages;  illustrated.  Iowa 
City,  Iowa,  published  by  the  Society.     50  cents. 

Report  on  Pipe-Line  Transportation  op  Petroleum 
BY  U.  S.  Federal  Trade  Commission.  Paper, 
6  X  9  in. ;  467  pages ;  illustrated.  Washington, 
Government  Printing  Office. 

The  Stability  op  Arches.  By  Ernest  H.  Sprague, 
assistant  at  University  College,  London  ;  lecturer 
at   the   "Westminster   Technical    Institute.      Cloth, 

5  X  7  in.  ;  138  pages  ;  illustrated.  London,  Scott, 
Greenwood  &  Son ;  New  York,  D.  Van  Nostrand 
Company.     ?1.25  net. 

industrial  conditions  in  Springfield,  III.  By 
Louise  C.  Odencrantz  and  Zenas  L.  Potter. 
Paper,  6  x  9  in.  ;  173  pages ;  illustrated.  New 
York,  Russell  Sage  Foundation,  Department  of 
Surveys  and  Exhibits.     25  cents. 

Stresses  in  Structures.  By  A.  H.  Heller,  late 
professor  of  structural  engineering,  Ohio  State 
University.  Revised  by  Clyde  T.  Morris,  pro- 
fessor of  structural  engineering.  Ohio  State  Uni- 
versity. Third  edition.  Cloth,  6  x  9  in.  :  374 
pages  ;  illustrated.  New  York,  John  Wiley  &  Sons, 
Inc.  ;  London,  Chapman  &  Hall,  Ltd.     $2.75  net. 

concrete  Linings  for  Irrigation  Canals.     Paper, 

6  X  9  in.  ;  15  pages  ;  illustrated.  Chicago,  Port- 
land Cement  Association. 

Booklet  for  free  distribution,  illustrates  several 
examples  of  the  application  of  concrete  to  prevent 
losses  from  seepage  in  canals. 

The  land-Title  Registration  Act  op  the  State 
OF  New  York.  Indexed,  with  introduction  by 
Dorr  Viele  and  Joseph  C.  Baecher  of  the  New 
York  Bar,  official  examiners  of  title.  Second  edi- 
tion. Paper.  6  x  9  in.  ;  87  pages.  Albany,  Matthew 
Bender  &  Company,  Inc.     50  cents. 

Brick  Roads.  By  V.  M.  Pierce,  chief  of  construc- 
tion, and  Charles  H.  Mooretleld,  senior  highway 
engineer,  U.  S.  Office  of  Public  Roads.  Bulletin 
373.  Paper,  6x9  in.;  40  pages;  illustrated. 
Washington,  Government  Printing  Office. 

A  revision  of  Bulletin  246,  entitled  "Vitrifled 
Brick  Pavements  for  Country  Roads." 

Elements  of  Chart  Making.  By  E.  Lester  Jones, 
superintendent,  U.  S.  Coast  and  Geodetic  Survey. 
Special  Bulletin  38.  Stiff  paper ;  6  x  9  in.  ;  15 
pages ;  illustrated.  Washington,  Government 
Printing  Office. 

Technical  and  practical  details  involved  in  the 
preparation  of  a  chart  for  the  use  of  navigators 
are  outlined  in  a  nontechnical  manner.  Includes 
field  work  and  office  details. 

practical  Safety  Methods  and  Devices — Manu- 
facturing and  engineering.  By  George  Alvin 
Cowee,  E.M..  SB.,  manager.  Bureau  of  Safety, 
Utica  Mutual  Compensation  Insurance  Corpora- 
tion. Cloth,  6  X  9  in.  ;  434  pages :  illustrated. 
New  York,  D.  Van  Nostrand  Company.     $3  net. 

Concrete  Swimming  and  Wading  Pools  and  How 
to  Build  Them.  Paper,  6  x  9  in. ;  18  pages ; 
Illustrated.  Chicago,  Portland  Cement  Associa- 
tion. 

Booklet  for  free  distribution ;  gives  many  exam- 
ples and  typical  plans  of  reinforced-concrete 
swimming  and  wading  pools. 

Calculo  de  Estructuros.  By  Juan  Manuel  de 
Zafra,  professor  in  Las  Escuela  Especial  del 
Cuerpo.  Two  volumes.  Cloth,  7  x  9Vi  in.;  608 
and  786  pages ;  illustrated.  Madrid,  Tejada  y 
Martin.      50  pesetas    ($9.65)    per  volume. 

Among  the  original  features  of  this  complete 
work  on  the  analysis  of  structures  may  be  men- 
tioned the  solution  of  the  problems  of  multiple 
arcades,  triangular  reticulated  structures  and 
trapezoidal  structures.  Many  of  the  problems 
require  the  solution  of  simultaneous  equations, 
and  the  appendix  of  the  second  volume  describes 
a  mechanical  equation  solver  which  is  actually 
under  construction. 


Bridge  Engineering 

Author,  J.  A.  L.  Waddell,  C.E.,  B.A-Sc,  Ma.E., 
D.Sc,  D.E.,  LL.D.,  consulting  engineer.  Two  vol- 
umes. Cloth.  6  X  9  in.  ;  illustrated:  Vol.  1,  1064 
pages ;  Vol.  2,  2177  pages.  New  York,  John  Wiley 
&  Sons,   Inc.      $10  per  set. 

Reviewed  by  F.  H.  Constant 

Professor  of  Civil  Engineering,  Princeton  University, 
Princeton 

The  mere  announcement  that  a  treatise 
on  bridge  engineering  of  nearly  2200  pages 
has  appeared  from  the  hand  of  Dr.  Waddell 
is  sufficient  introduction.  Manifestly  an 
extended  review  is  impossible,  for  the  work 
includes  some  eighty  chapters,  many  of 
which  are  themselves  in  the  nature  of  indi- 
vidual professional  papers  upon  which  the 
reviewer  could  linger  at  length.  Nor  can 
he  take  refuge  in  its  sheer  size,  giving 
merely  a  list  of  chapter  headings.  Those 
familiar  with  the  author's  little  work,  "De 
Pontibus,"  which  first  appeared  some  eigh- 
teen years  ago,  will  recognize  the  same  in- 
teresting, piquant,  almost  conversational 
style. 

Engineering  books  are,  as  a  rule,  singu- 
larly devoid  of  any  charm  of  style,  being 
either  devoted  to  the  mathematical  develop- 
ment of  theory  for  text-book  use  or  dryly 
descriptive.  The  present  work  is  neither. 
It  is  the  interesting,  personal,  almost  auto- 
biographical, narrative  of  a  notable  profes- 
sional career.  It  holds  the  reader,  not 
solely  because  of  the  value  of  the  subject 
matter,  but  because  it  is  a  very  readable 
book,  full  of  personal,  often  humorous,  inci- 
dents and  touches.  Like  his  notable  paper, 
"Somo  Disputed  Points  in  Railway  Bridge 
Designing,"  which  was  published  in  1892 
in  the  Transactions  of  the  American  So- 
ciety of  Civil  Engineers,  and  which  awak- 
ened widespread  discussion  at  that  time,  it 
contains  many  a  challenge  or  conclusion 
which  the  reader  would  like  to  discuss  at 
length. 

The  aim  of  the  book  is  stated  in  the 
preface  as  follows:  "In  writing  this  book 
it  has  been  the  author's  aim  to  give  to  his 
readers,  concerning  every  branch  of  bridge 
work,  all  the  information  he  has  been  able 
to  accumulate  during  a  practice  of  forty 
years.  Nothing  of  any  value  has  been 
omitted,  except  such  matter  as  can  readily 
be  obtained  from  other  books,  because  he 
has  never  been  a  believer  in  the  pseudo- 
economic    idea   that   what   has   cost   much 
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labor  and  money  to  discover  and  record 
should  be  utilized  only  for  one's  personal 
gain.  On  that  account  there  appear  for  the 
first  time  in  print  all  the  diagrams  of 
weights  of  metal,  quantities  of  masonry, 
costs  of  constructions,  economic  functions, 
etc.,  that  this  book  contains." 

These  records,  diagrams,  digests,  sys- 
tematic analyses,  etc.,  are  presented  in  the 
form  of  several  hundred  tables  and  cross- 
section  diagrams  of  curves.  In  giving  this 
information  to  the  public  Dr.  Waddell  cer- 
tainly merits  the  thanks  of  all  engineers. 

Contents  of  Volumes 

In  spite  of  their  number  no  adequate  idea 
of  the  scope  of  the  work  can  be  formed 
without  a  list  of  the  chapter  headings ; 
space  will  not  permit  of  any  review  of  the 
chapter  contents. 

Volume  1 — Evolution  of  bridge  engineer- 
ing; the  bridge  specialist;  ordinary  ma- 
terials of  bridge  construction;  alloy  steels 
in  bridge  work;  dead  loads;  live  loads;  im- 
pact loads;  centrifugal  force  and  other 
effects  of  track  curvature;  wind,  vibration 
and  traction  loads;  methods  of  stress  com- 
putation; secondary,  temperature  and  in- 
determinate stresses;  deflections;  combina- 
tion of  stresses;  working  stresses;  first 
principles  of  designing;  detailing;  shop 
work;  classes  of  traflSc;  floor  system; 
laterals  and  swaybracing;  plate-girder  and 
I-beam  bridges;  simple  truss  bridges; 
trestles;  viaducts  and  bridge  approaches; 
elevated  railroads ;  cantilever  bridges ;  arch 
bridges;  suspension  bridges;  movable 
bridges;  swingbridges ;  bascule  bridges; 
vertical-lift  bridges;  riveted  versus  pin- 
connected  trusses;  dimensioning  for  cam- 
ber; protection  of  metal  work,  wooden 
bridges  and  trestles;  drawbridge  protec- 
tion; reinforced-concrete  bridges;  founda- 
tions; cofferdams;  open-dredging  process; 
pneumatic-caisson  process;  piles  and  pile- 
driving;  piers;  pedestals;  abutments;  re- 
taining walls  and  culverts,  and  shore  pro- 
tection. 

Volume  2 — Expedients  in  design  and  con- 
struction; data  required  for  designing;  lo- 
cation and  surveys;  borings;  waterways; 
governmental  requirements;  hydrographic 
surveys;  esthetics  in  design;  true  economy 
in  design;  determination  of  layouts; 
weights  of  steel  superstructures ;  quantities 
for  piers,  pedestals,  etc.;  estimates;  office 
practice;  inspection;  triangulation ;  engi- 
neering of  construction;  erection  and  false- 
work; maintenance  of  traffic;  bridge 
examination ;  reconstruction ;  maintenance 
and  repair  of  existing  bridges;  status  of 
highway-bridge  building;  bridge  failures 
and  their  lessons;  specifications  in  general, 
contracts;  reports;  administration;  arbi- 
tration; promotion  of  projects;  fees;  busi- 
ness features;  responsibility  of  the  bridge 
engineer;  ethics;  general  specifications  for 
superstructure;  glossary  of  terms  and 
index. 

Glossary  op  Terms 

The  glossary  of  terms  covers  223  pages, 
the  index  60  pages.  It  will  be  noted  that 
the  first  volume  is  the  more  technical;  the 
second,  the  more  general  of  the  two.  While 
the  work  is  not  primarily  concerned  with 
the  development  of  formulas,  it  contains 
many  such,  especially  for  use  in  the  design 
of  reinforced-concrete  bridges.  The  reader 
is  constantly  referred,  by  name  and  often 
by  page,  to  other  books  for  the  development 
of  such  formulas  or  for  a  more  theoretical 
treatment  of  the  subject.     References  to 


technical  papers  are  interspersed  freely 
throughout  the  text.  Cross-referencing  to 
other  books  or  papers  and  the  discussion 
of  text  illustrations  not  reproduced  in  this 
book  are  likely  to  be  inconvenient  for  the 
reader  who  may  not  have  these  other  works 
at  hand. 

In  relation  to  its  field  of  usefulness  the 
author  states:  "Primarily  the  book  should 
prove  useful  to  all  engineers  who  are  en- 
gaged either  directly  or  indirectly  in  the 
designing  and  building  of  bridges,  and  es- 
pecially to  the  younger  ones,  for  not  only 
are  the  principles  of  design  explained  and 
exemplified,  but  also  many  practical  hints 
are  given,  which  otherwise  would  come  to 
them  only  through  wide  experience.  With 
the  various  tables  and  diagrams  it  is  feas- 
ible to  make  quickly  a  close  estimate  of 
cost  for  nearly  every  kind  of  bridge  and  for 
structures  of  any  length  or  size  yet  at- 
tained, no  matter  what  may  be  the  complica- 
tion of  traffic  that  they  have  to  carry. 
Again,  in  respect  to  spans  of  unprecedented 
weight  and  length,  data  are  given  for  de- 
termining, at  least  approximately,  the 
weights  of  metal  required  by  the  use  of 
alloy  steels  of  various  elastic  limits." 

In  regard  to  its  use  in  engineering  schools 
he  says :  "While  the  work  was  not  prepared 
as  a  text  book  for  engineering  students,  it 
is  well  adapted  to  supplement  the  standard 
treatises  used  in  the  classroom." 

In  the  conclusion  of  the  preface  the  au- 
thor states  "that  he  considers  this  book  to 
be  the  greatest  and  most  important  work 
of  his  entire  professional  career,  which  has 
been  an  unusually  busy  one;  and  most  cer- 
tainly he  would  be  bitterly  disappointed  if, 
for  many  years  to  come,  it  should  fail  to 
prove  of  great  value  to  the  engineering  pro- 
fession." 

Dr.  Waddell  will  not  be  disappointed. 
His  readers  will  not  fail  to  appreciate  the 
sacrifice  of  time  and  money  involved  in  the 
making  of  this  great  book  and  its  real  value 
to  them  in  their  work. 


The  Construction  of  Roads  and 
Pavements 

Author,  T.  R.  Agrg,  civil  engineer  and  professor 
of  highway  engineering,  Iowa  State  College.  Cloth, 
6%  X  9Vn  in.;  432  pages;  illustrated.  New  York, 
McGraw-Hill  Book  Company,  Inc.  ;  London,  Hill 
Publi.shing  Company,  Ltd.     $3  net. 

Reviewed  by  Henry  G.  Shirley 

Chief  Kngineer,  State  Roads  Commission,  Baltimore 

In  this  volume  of  twenty  chapters  deal- 
ing with  the  construction  of  roads  and  pave- 
ments the  first  gives  a  brief  description  of 
the  development  of  highway  systems  and 
discusses  the  progress  and  growth  of  this 
branch  of  engineering.  Chapter  2  covers 
in  a  concise  and  complete  form  the  general 
rules  for  making  plans  and  surveys.  Chap- 
ter 3,  on  "The  Design  of  Rural  Highways," 
gives  many  cross-sections  of  the  different 
roads  throughout  the  country,  and  is  of 
great  value.  Chapters  4  to  13  inclusive 
treat  the  construction  of  all  types  of  roads, 
from  the  sand-clay  road  to  the  stone-block 
pavement,  and  give  the  latest  methods  used 
in  construction  and  many  examples  of  pave- 
ments, as  well  as  many  helpful  views.  These 
chapters  are  well  handled,  and  contain  many 
tables  that  will  be  of  great  value  not  only 
to  the  student  but  to  the  engineer  in  prac- 
tice as  well. 

Chapters  14,  15  and  16  consider  the  treat- 
ment of  roads  with  bituminous  materials, 
du.st  layers  and  asphaltic  surfacings,  in- 
cluding the  penetration  methods,  sheet  as- 


phalt and  asphaltic  concrete,  as  well  as 
bituminous  carpets  for  the  maintenance  and 
preservation  of  macadam  and  other  types 
of  road  surface. 

Chapter  17,  entitled  "Selection  of  Type 
of  Surface  for  Rural  Highways,"  and  Chap- 
ter 18,  on  "Selection  of  Type  of  Pavement 
Surface,"  are  well  written  and  will  be  of 
much  value  to  the  young  engineer  in  se- 
lecting the  proper  type  of  road  under  the 
many  varying  conditions.  Chapter  19,  "The 
Design  of  Pavements,"  is  presented  in  a 
clear  fashion,  accompanied  by  well-selected 
illustrations.  The  tests  for  bituminous 
road  and  paving  materials  are  set  forth  in 
Chapter  20,  which  gives  the  latest  and  most 
improved  methods  of  testing  such  materials. 

As  a  whole,  the  book  is  concise  and  well 
arranged.  It  gives  data  that  will  be  of  great 
assistance  to  the  student,  and  will  make 
an  exceedingly  valuable  book  of  reference 
for  the  engineer  who  has  the  actual  charge 
of  designing  and  constructing  roads  and 
pavements.  It  is  a  desirable  addition  to 
existing  highway  literature,  and  no  high- 
way engineer's  library  will  be  complete  with- 
out it. 

Photographs  as  Specifications 

All  Data  the  Contractor  Needs  in  Bidding  on 
Work    Proposed    by    Portland,    Ore.,    Con- 
tained on  Prints  from  Camera  Negative 

PORTLAND,  ORE.,  has  prepared  and 
issues  in  printed  loose-leaf  form  stand- 
ard specifications  for  all  material  and 
methods  to  be  used  in  all  structures  and 
work  carried  on  under  the  city's  supervi- 
sion. These  specifications  do  not,  of  course, 
refer  to  any  particular  work,  but  are  strictly 
general  in  character  and  are  issued  unbound 
to  any  contractor  on  application.  This  plan 
simplifies  the  preparation  of  specifications 
on  new  work  to  such  a  degree  that  but  little 
more  than  detailed  drawings  is  necessary. 

The  labor  of  getting  out  specifications  is 
still  further  simplified  by  photographing 
both  the  text  and  the  drawings,  so  that  the 
space  covered  and  the  cost  of  producing  one 
or  two  dozen  copies  are  a  minimum.  This 
is  made  feasible  by  typing  the  specifications, 
single  space,  on  a  sheet  about  twice  letter- 
head size,  and  then  making  an  8  x  10-in. 
negative  of  the  large  sheet.  The  drawings 
are  likewise  photographed  on  8  x  10-in. 
plates;  and  even  though  certain  minor  de- 
tails and  figures  are  lost  in  process  of  re- 
duction, it  is  believed  that  for  estimating 
all  the  data  realiy  needed  will  be  legible. 
For  construction  purposes,  of  course,  blue- 
prints of  the  original  drawings  are  used. 

Under  this  system  the  amount  of  text  ac- 
companying the  drawings,  even  on  extensive 
work,  is  notably  slight,  and  this  is  because 
wherever  materials  or  methods  are  involved 
which  are  covered  in  the  list  of  standard 
specifications  already  referred  to,  the  page 
and  paragraph  of  the  references  are  all 
that  need  be  given  to  make  the  standard  list 
a  part  of  the  contract  covering  the  par- 
ticular work  in  hand. 

Photographs  of  specifications  for  small 
jobs  are  printed  on  heavy  velox  paper,  and 
where  more  extended  reference  is  antici- 
pated a  special  cloth  paper  is  used.  In 
either  case  the  collection  of  photographs  of 
drawings  and  text  is  fastened  together  in- 
side a  cloth  blueprint  cover,  on  the  outside 
of  which  the  title  and  general  information 
are  printed. 

The  plan  has  been  used  for  some  time  by 
Philip  H.  Dater,  city  engineer  of  Portland. 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Cobble  Gutters 

Sir:  In  reviewing  the  standards  of 
cobble  gutters  on  state  improved  highways, 
one  will  find  them  not  different  from  any 
other  kind  of  standards  in  spirit  and  effect. 
Besides  being  too  general  and  carrying  with 
them  the  tendency  of  creating  an  indifferent 
mind  and  stale  initiative,  they  are  incom- 
plete. There  is  no  discrimination  shown 
between  the  various  kinds  of  soils  encoun- 
tered, or  the  presence  of  grades,  tangents  or 
curves,  as  to  the  width  of  the  cobble  gutter. 

I  have  observed  many  a  washout  of  cobble 
gutters  due  to  lack  of  proper  width  of  cobble 
pavement  on  shoulders,  especially  on  sharp 
curves  and  steep  grades,  of  big  watersheds. 
The  inertia  of  the  water  leading  from  a  gut- 
ter on  a  tangent  down  a  steep  grade  to  a 
gutter  on  a  sharp  curve  will  invariably 
cause  erosion  into  the  bank  on  the  outside 
and  into  the  shoulder  on  the  inside  of  the 
curve.  This  process  will  continue  until  the 
cobble  gutter  is  undermined  and  washed  out. 
On  narrow  shoulders  this  erosion  may  un- 
dermine the  pavement  of  the  traveled  road- 
way and  cause  considerable  damage. 

Evidently  the  subject  of  cobble  gutters  is 
being  looked  upon  as  unimportant,  and  is 
generally  neglected.  M.  P. 


Eccentric  Loading  on  Columns 

Sir:  The  writer  has  read  with  much  in- 
terest Mr.  Fleming's  discussion  of  the 
stresses  arising  in  columns  due  to  eccentric 
loads,  in  the  issue  of  Sept.  2,  page  296.  He 
has  verified  the  values  of  the  bending  mo- 
ments and  horizontal  reactions  there  given. 
Our  formulas  for  the  strength  of  columns 
have  been  derived  from  both  theory  and 
experiments,  but  it  has  been  assumed  that 
the  loading  was  concentric;  yet  it  will  be 
found  by  inspecting  Mr.  Fleming's  article 
and  sketches  that  the  stresses  due  to  eccen- 
tric loads  are  not  only  large,  but  vary  in 
intensity  from  top  to  bottom  of  column. 

The  writer  believes  that  it  is  possible  to 
make  a  slender  mill-building  column  con- 
tinuous at  top  by  using  the  detail  shown  in 
Fig.  1,  which  also  stiffens  the  building  gen- 
erally. But  in  an  ordinary  mill-building 
column  with  a  base  of  plate  and  angles,  Fig. 
2,  it  is  impossible  to  get  a  fixed  end,  as 
seems  demonstrated  by  the  following: 

Fig.  3  shows  a  column  with  bracket,  sim- 
ilar to  Mr.  Fleming's  Fig.  1,  with  both  ends 
a.ssumed  to  be  hinged.  An  investigation  has 
been  made  to  determine  the  position  of  the 
axis,  assuming  the  column  to  have  a  con- 
stant cross-section.  It  has  also  been  as- 
sumed that  the  column  axes  at  top  and  bot- 
tom are  in  the  same  vertical  plane  when  ex- 
posed to  the  pair  of  forces  supplied  by  the 
girder  bracket.  Fig.  3  (a  and  b).  If  the 
column  be  considered  as  a  beam  supported, 
not  re-strained,  at  the  two  ends,  and  subject 
to  a  couple  acting  somewhere  between  the 
ends,  the  equations  for  the  deflection  in 
sections  d,  c  and  a  can  be  written,  and  finally 
the  tangent  of  the  elastic  line  at  the  base 
of  the  column  found  to  be: 

dv 
6x 


Taking  as  a  practical  example  a  column 
of  four  angles  6  x  4  x  y2  and  one  plate  18  x 
1/2,  the  moment  of  inertia  /  about  an  axis 
perpendicular  to  the  web  plates  is  1525. 
Assume  the  length  of  column,  as  in  Mr. 
Fleming's  example,  to  be  24  ft.,  and  also 
assume  a  as  14  ft.  and  W  as  10,000  lb. 
Then  c  is  2  ft.  and  d  is  8  ft.  Solving  for 
dv/da;  there  is  found  0.0001089  for  the 
tangent  of  the  angle  of  the  elastic  line  of 
the  base  of  column.  Hence  the  angle  is 
about  one-half  of  one  minute.  If  the  base 
plate  is  27  in.  wide  we  shall  have  a  deflec- 
tion of  its  extreme  edge  below  the  center  of 
0.0015  in.,  a  very  small  amount. 

It  is  not  likely  that  any  other  condition 
can  prevail  than  the  hinged  or  slightly  held 
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FIGS.    1    TO    4 — DETAILS    OF    COLUMNS 

condition,  as  a  concrete  pier  will  compress 
such  a  slight  amount  very  readily,  the  ratio 
of  good  concrete  and  steel  moduli  being 
about  1  to  15.  In  addition  to  the  compressi- 
bility of  the  concrete  pier  there  is  the  con- 
dition of  .the  usual  steel-base  attachment. 
Fig.  2,  for  which  it  is  reasonable  to  assume 
that  the  base  plate  and  side  angle  will  bend 
somewhat.  It  seems,  therefore,  that  to  as- 
sume the  lower  end  fixed  is  erroneous. 

Somewhat  better  is  a  column  as  indicated 
in  Fig.  4,  which  is  more  expensive  and  not 
used  very  often.  Here  the  objection  of  the 
yielding  base  is  overcome  by  a  strong  side 
attachment  with  rivets  in  shear,  and  lugs 
for  anchor  bolts  deep  enough  not  to  yield 
under  the  pull  of  the  anchor  bolt.  This 
does  not  overcome  the  effect  of  yielding  of 
the  concrete  pier,  which  renders  the  base 
probably  somewhere  between  fixed  and 
hinged,  as  mentioned  by  Mr.  Fleming. 

In  an  office  building  column,  spliced  with 
side  plates  parallel  to  one  axis,  and  two 
small  clip  angles  parallel  to  the  other  axis, 
it  is  likely  that  the  column  is  continuous 
all  the  way  down  if  the  eccentric  load  is 
applied    in    a   plane    normal    to   the   splice 


plates.  If  applied  in  a  plane  parallel  to  the 
splice  plates,  there  seems  likely  to  be  some 
motion,  enough  to  destroy  the  continuity. 

This  subject  is  interesting  not  only  as  a 
theoretical  problem  but  for  practical  rea- 
sons. As  the  exact  determinations  of  the 
stresses  would  be  somewhat  expensive  in 
an  office,  it  is  a  good  plan  on  each  separate 
piece  of  work  to  make  one  general  investi- 
gation, which  does  not  take  long,  and  then 
use  approximate  values  close  enough  for 
all  practical  work.  J.  S.  Branne, 

Consulting  Engineer. 

New  York  City. 


Sir:  The  recent  article  by  Mr.  Fleming 
on  eccentric  loading  should  have  the  effect 
on  its  readers  of  clearing  up  some  popular 
misconceptions  on  this  subject.  On  page 
287  of  the  1916  Carnegie  Steel  Handbook, 
as  well  as  in  various  other  steel  handbooks, 
is  found  an  analysis  of  this  problem  which 
gives  results  that  are  incorrect,  although 
on  the  safe  side. 

There  seems  to  be  no  logical  excuse  for 
any  formula  which  makes  the  factor  of 
safety  a  factor  of  ignorance.  In  extreme 
cases  which  seldom  occur  in  practice  these 
formulas  in  the  "Carnegie"  give  results 
only  a  little  on  the  safe  side.  The  large 
majority  of  columns  eccentrically  loaded  in 
this  fashion  have  a  factor  of  ignorance  of 
almost  twice  the  assumed  factor  of  safety. 

The  formulas  given  in  Mr.  Fleming's 
article  are  easy  to  follow  and  well  deserving 
attention  from  the  designer.  Should  not 
such  formulas  be  stated  in  any  handbook 
upon  which  many  designers  lean  for  the 
moral  support  of  their  calculations?  Should 
not  every  designer  know  that  the  eccentric 
bending  moment  developed  in  the  sketch 
on  page  287  of  "Carnegie"  is  carried  by 
sections  both  above  and  below  the  point  of 
application  of  eccentric  load,  instead  of  be- 
ing carried  entirely  by  one  section,  as  is 
there  stated? 

It  seems  to  the  writer  that  two  advan- 
tages would  result  from  a  correct  state- 
ment of  this  matter  in  handbooks.  First,  the 
designer  would  have  a  clearer  idea  of  the 
manner  in  which  any  column  acts  to  resist 
bending  due  to  eccentric  loading.  Second, 
the  responsibility  for  the  safety  of  a  struc- 
ture would  rest  a  little  more  with  the  de- 
signer and  a  little  less  with  the  much-abused 
factor  of  safety.  G.  A.  Maney, 

University  of  Minnesota. 

Minneapolis. 


Manufacturers  Should  Tell  What 
Parts  Wear  Out  First 

Sir:  Yellowstone  Park  is  in  the  midst  of 
the  Rocky  Mountains  and  just  about  1000 
miles  from  any  considerable  center  of  trade, 
manufacture  or  labor.  Hence  we  probably 
feel  more  the  necessity  of  keeping  on  hand 
parts  of  machinery  that  are  likely  to  break 
or  wear  out  than  most  users  of  machinery. 
As  in  all  modern  road  construction,  we  are 
fast  acquiring  quite  a  varied  and  extensive 
line  of  machinery,  and  it  is  only  by  a  lavish 
use  of  the  telegraph,  express  and  parcel  po.st 
that  we  are  enabled  to  keep  going. 

It  has  often  occurred  to  me  that  it  would 
be  an  enormous  help  if  every  manufacturer 
of  machinery  would  publish  for  each  ma- 
chine a  list  of  the  parts  that  wear  out 
quickest  and  break  oftenest,  so  that  the 
user  could  carry  those  parts  in  stock  in  the 
necessary  quantities  to  insure  him  of  rea- 
sonably continuous  operation ;  it  ought  also 


420 


ENGINEERING     RECORD 


Vol.  74,  No.  14 


to  increase  the  sales  of  such  machines.  For 
instance,  we  have  been  operating  for  two 
seasons  a  5-ton  White  truck,  and  the  near- 
est point  from  which  supplies  can  be  ob- 
tained is  Cleveland,  some  1500  or  1600  miles 
distant.  The  truck  is  a  remarkably  good 
one,  but  we  have  had  occasion  several  times 
to  order  small  parts  that  were  absolutely 
essential;  and  as  they  have  to  come  from 
such  a  distance,  it  takes  nearly  a  week  to 
get  them  even  when  using  the  telegraph 
and  express. 

In  fact,  had  we  not  been  able  to  borrow  a 
couple  of  times  from  other  owners  of  the 
same  truck,  we  would  have  had  several  days' 
delay,  and  each  day's  delay  costs  us  about 
$50.  In  a  number  of  cases  we  have  asked 
the  manufacturers  when  purchasing  ma- 
chinery what  parts  were  most  likely  to 
break  or  wear  out  and  should  be  carried 
in  stock,  and  never,  except  in  one  instance, 
did  we  get  any  information  on  the  subject. 
Certainly,  where  a  hundred  or  more  ma- 
chines have  been  in  use  over  a  period  of  two 
years  it  ought  to  be  easy  to  develop  a  list 
of  parts  that  wear  out  or  break,  so  as  to 
show  the  probabilities  of  such  breakage, 
and  thus  enable  the  owner  to  keep  on  hand 
a  reasonable  stock  of  spare  parts. 

I  believe  this  subject  worth  the  attention 
of  your  paper,  for  the  loss  of  time  and  effi- 
ciency resulting  from  even  a  day's  or  half 
day's  delay  will  amount  to  far  more  in  one 
season  that  the  cost  of  extra  supplies,  even 
to  the  man  who  has  only  a  few  miles  to  go 
to  get  spare  parts.  Amos  A.  Fries, 
Major,  Corps  of  Engineers,  U.  S.  A. 

Yellowstone  Park,  Wyo. 


Is  State  Insurance  Accident 
Prevention? 

Sir:  In  your  issue  of  Aug.  26,  page  248, 
appears  an  editorial  entitled  "Is  State  In- 
surance Accident  Prevention?"  In  it  you 
make  quotations  which  indicate  that  state 
insurance  tends  toward  carelessness  on  the 
part  of  employers  and  that  private  insur- 
ance tends  toward  making  the  employer 
more  careful.  You  also  draw  the  conclu- 
sion at  the  end  that  private  insurance  seems 
to  form  the  method  for  obtaining  less  ac- 
cidents and  lower  rates  of  insurance. 

As  a  member  of  the  State  Insurance  Fund 
of  Pennsylvania  I  cannot  agree  with  either 
the  quotations  or  your  conclusion.  Last 
fall  the  stock  companies,  when  in  confer- 
ence making  up  their  proposed  rates  for 
the  year,  added  to  the  net  cost  of  insurance 
losses  about  42  per  cent  for  expenses,  leav- 
ing 58  per  cent  to  be  paid  for  the  losses. 
The  state  fund  has  not  had  such  a  percent- 
age of  expenses.  The  state  fund  of  this 
state,  and  I  believe  of  other  states,  is  just 
as  active  in  following  up  and  insisting  upon 
the  adoption  of  safe  and  careful  methods  in 
industries  insuring  with  it  as  are  private 
companies. 

The  state  fund  has  its  corps  of  inspectors 
exactly  as  .have  private  companies,  and  in 
addition  it  has  the  advantage  of  very  close 
relations  with  the  state  inspectors  of  the 
labor  department.  The  state  fund  is  not, 
in  Pennsylvania,  or  in  most  states,  intended 
to  be  a  monopoly,  nor  should  it  become  so. 
The  theory  of  its  creation  is  based  upon 
the  need  on  the  part  of  the  authorities  to 
have  accurate  information  as  to  what  the 
cost  of  losses  and  expenses  should  he,  in 
order  that  the  state  authorities  may  insist 
that  private  companies  charge  reasonable 
rates.  The  result  in  this  state  has  been 
that  our  authorities  have  had  valup>'e  in- 
formation as  to  the  costs  of  operation  and 


as  to  loss  costs  always  available  from  the 
state  fund.  On  the  other  hand,  although 
the  authorities  have  the  power  under  the 
law  to  gather  such  information  from  the 
private  companies,  by  some  means  or  other 
such  information  has  not  been  obtainable 
either  promptly  or  in  satisfactory  form. 
Without  such  information  the  authorities 
cannot  determine  reasonable  rates.  The 
state  fund  furnishes  such  information  both 
promptly  and  accurately.  The  state  fund, 
further,  shows  the  possibilities  as  to  what 
can  be  required  with  regard  to  promptness 
of  loss  payments,  and  concerning  various 
other  items  of  administration  which  are  es- 
sential to  effective  compensation  systems. 

I  am  personally  a  very  warm  advocate  of 
having  our  business  carried  on  by  private 
industry  and  initiative,  and  for  that  rea- 
son I  should  deeply  regret  any  move  in  our 
state,  or  any  other  state,  which  was  in  the 
line  of  making  a  monopoly  of  the  accident- 
insurance  business.  On  the  other  hand,  I 
am  equally  convinced,  by  reason  of  the  facts 
and  experiences  which  have  been  forced 
upon  me  in  the  last  year,  that  a  state  in- 
surance fund,  properly  handled  and  carried 
on  in  such  a  way  as  not  to  become  a  mon- 
opoly, is  a  most  essential  element  in  the 
efficient  development  of  the  compensation 
system.  JOHN  Price  Jackson, 

Commissioner,  Pennsylvania  Department  of 
Labor  and  Industry. 

Harrisburg,  Pa. 


Inconsistencies  Shown  in  Water 
and  Sewer  Laws 

Sir:  In  an  article  in  your  issue  of  Sept. 
2,  page  284,  by  W.  L.  Butcher,  entitled  "In- 
consistencies Shown  in  Water  and  Sewer 
Laws,"  I  notice  a  statement  to  the  effect 
that  in  Pennsylvania  communities  are  ex- 
pressly prohibited  from  charging  annual 
rentals  or  maintenance  cost  for  the  use  of 
the  sewers. 

I  am  inclosing  herewith  a  copy  of  an  act 
of  the  General  Assembly,  approved  May  11, 
1915,  authorizing  boroughs  to  collect  an  an- 
nual rental  or  assessment  from  property 
abutting  on  sewers  constructed  at  public  ex- 
pense and  providing  for  the  collection  there- 
of. Please  notice  that  Section  4  specifically 
states  that  the  rental  may  include  the  cost 
of  maintenance,  repair,  alteration,  inspec- 
tion, and  the  interest  charges  on  money  ex- 
pended in  the  construction  of  the  sewer  or 
sewer  system.  C.  A.  EMERSON,  Jr., 

Acting  Chief  Engineer,  Engineering  Di- 
vision, Pennsylvania  Department  of 
Health. 

Harrisburg,  Pa. 


An  Act  authorizing  boroughs  to  collect 
an  annual  rental  or  assessment  from  prop- 
erty abutting  on  sewers  constructed  at  pub- 
lic expense,  and  providing  for  the  collection 
thereof. 

Section  1.  Be  it  enacted,  etc..  That  when- 
ever any  borough  of  the  Commonwealth  of 
Pennsylvania  has  heretofore  constructed,  or 
shall  hereafter  construct,  any  sewer  or 
sewer  system,  at  public  expense,  the  council 
of  the  said  borough  may  provide  by  ordi- 
nance for  the  collection  of  an  annual  rental 
or  charge,  for  the  use  of  such  sewer  or 
sewer  system,  from  the  owners  of  property 
served  by  it.  Such  annual  rental  or  charge 
shall  be  authorized  and  collected  as  pro- 
vided by  general  ordinances,  and  when  so 
levied  and  charged  shall  be  a  lien  on  the 
properties  charged,  and  the  collection  there- 
of shall  be  made  and  enforced  in  the  man- 
ner borough  taxes  are  now  collected. 


Section  2.  The  councils  of  said  boroughs 
shall  execute  a  warrant,  or  warrants,  au- 
thorizing the  collection  of  the  said  annual 
sewer  rentals  or  charges,  to  the  officer  em- 
ployed by  council  to  collect  the  same,  and 
the  officer  collecting  the  said  rentals  shall 
have  the  authority  now  vested  by  law  in 
collection  of  borough  taxes. 

Section  3.  The  said  annual  sewer  rentals 
or  charges  shall  be  lien  on  the  properties 
charged  with  the  payment  thereof,  from 
the  date  set  in  the  said  ordinance,  and  if 
not  paid  after  thirty  days'  notice  may  be 
collected  by  an  action  in  assumpsit,  in  the 
name  of  the  borough,  against  the  owner  of 
the  property  charged,  or  by  distress  of  per- 
sonal property  on  the  premises,  or  by  a  lien 
filed  in  the  nature  of  a  tax  lien. 

Section  4.  The  said  annual  rental,  so  to 
be  levied  and  charged  as  herein  provided, 
shall  not  exceed  the  amount  expended  an- 
nually by  the  said  boroughs  in  the  main- 
tenance, repair,  alteration,  inspection,  or 
other  expense  in  relation  thereto,  and  may 
include  any  interest  on  money  expended  by 
the  said  borough  in  the  construction  of  the 
said  sewer  or  sewer  system.  The  said  an- 
nual sum  shall  be  apportioned  equitably 
among  the  several  properties  served  by  the 
said  sewers. 


Hydraulic  Flow  Reviewed — A 

Correction 

Sir:  My  attention  has  been  called  to  a 
misstatement  in  my  review  of  "Hydraulic 
Flow  Reviewed,"  by  Alfred  A.  Barnes,  which 
appeared  in  the  issue  of  Aug.  26,  1916,  page 
269.  The  statement  reads  as  follows: 
".  .  .  not  less  than  3162  separate  experi- 
ments being  quoted."  In  making  this  state- 
ment, I  was  misled  by  the  author's  use  of 
serial  numbers.  The  number  of  experiments 
quoted  and  classified  are  as  follows: 


New  asphalted  cast-iron  pipes 79 

New   uneoated   cast-iron   pipes 37 

New    asphalted    screw-jointed    riveted    wrought- 

iron   pipes   14 

New   asphalted   single-riveted   wrought-iron   and 

steel   pipes    i  G 

New  asphalted  double-riveted  wrought-ir6n  and 

steel   pipes eH 

Clean  lead  pipes ,' 24 

Clean  glass  pipes    8 

Clean    planed    wood    troughs    and    new    smooth 

wood-stave  pipes    57 

Clean  unplaned  wood  troughs  and  new  unplaned 

wood-stave   pipes    123 

Clean  neat  cement  channels  or  pipes 33 

Clean    hard-brick    well-pointed    conduits 81 

Clean  smooth-faced  concrete  conduits 52 

Dressed    masonry    channels    in    cement    with    no 

projecting  surfaces    12 

Rock-faced   masonry  channels  in  cement 17 

Hammer-dressed  dry  masonry  watercourses.  .  ^  27 
Earth  canals  in  average  working  condition  and 

rivers  free  from  vegetation 162 


Summing  up  these  experiments,  it  will  be 
found  that  the  number  is  807  instead  of 
3162.  A.  G.  HiLLBERG, 

New  York  City.     Hydraulic  Engineer. 


Bronze-on- Bronze  Friction  in 
Sluice  Gates  Tested 

Sir:  Since  writing  the  article,  "Bronze- 
on-Bronze  Friction  in  Sluice  Gates  Tested," 
which  was  published  in  your  issue  of  Sept. 
9,  page  330,  I  have  ascertained  the  compo- 
sition of  the  bronze  used  in  the  gates,  a 
statement  of  which  may  add  to  the  value 
of  the  article.  The  percentages  were  as 
follows : 

Gate  I>eaves  Frames 

Copper     ; 82. S  S2.7 

I^ead     8.0  4.9 

Zinc    4.4  5.3 

Tin    4.S  7.1 

D.  C.  Henny, 
Consulting  Hydraulic  Engineer. 
Portland,  Ore. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Handle  Cement  Safely  and  Cheaply 
on  Plank  Racks  in  Road  Work 

By  HARLAN  H.  EDWARDS 
Urbana,  Illinois 

THE  RACKS  plainly  shown  in  the  ac- 
companying illustration  have  been  found 
very  convenient  for  handling  cement  sacks 
on  the  highway  construction  described  else- 
where in  this  issue.    These  racks  are  made 


PLANK   RACKS    KEEP   CEMENT  DRY 

from  seven  2  x  4-in.  pieces,  having  the  sec- 
ond and  sixth  sticks  projecting  about  2  ft. 
on  each  end  to  furnish  handles  for  carry- 
ing the  rack  forward  with  the  remaining 
cement  sacks,  if  any  are  left  over  when  the 
mixer  is  moved.  The  racks  are  kept  raised 
from  the  ground  by  three  4  x  4s  nailed 
across  the  bottom.  In  wet  weather  and  at 
night  the  cement  piled  on  these  racks  is 
covered  with  tarpaulin,  which  affords  com- 
plete protection  from  moisture. 


Mixer  Train  Handles  Gravel  from 
Hopper  Cars  on  Belt  Conveyors 

By  W.  A.  KELLNER 

Office  Engineer,  Chicago,  Milwaukee  &  St.  Paul 

Railway  Company 

A  CONCRETE  train  in  service  on  the 
Chicago,  Milwaukee  &  St.  Paul  Rail- 
way carries  its  aggregate  in  two  cars  which 
are  filled  by  gravity  from  large  storage 
bins  and  which  discharge  into  the  hopper 
on  the  mixer  car  by  means  of  belt  con- 
veyors and  a  bucket  elevator.  On  the  mixer 
car  is  mounted  a  collapsible  tower  with  two 
bucket  hoists  for  discharging  concrete  into 
the  forms.  The  plant,  which  was  designed 
primarily  for  tunnel  work,  and  which  is  at 
present  engaged  in  lining  the  central  por- 


tion of  a  long  tunnel,  is  entirely  operated 
by  compressed  air  supplied  through  a  pipe 
line  to  the  point  of  work. 

The  gravel  cars,  which  are  interchange- 
able, were  made  by  constructing  on  stand- 
ard 42-ft.  flat  cars  bins  subdivided  into  live 
pockets,  which  are  hoppered  in  all  four  di- 
rections. At  the  bottom  of  each  pocket  is 
a  gate  and  chute  for  discharging  aggre- 
gate upon  16-in.  troughed  belt  conveyors, 
one  of  which  extends  the  full  length  of  each 
car  and  has  a  capacity  of  30  yd.  per  hour. 
Each  of  these  conveyors  is  raised  at  the 
head  end  of  the  car  so  as  to  overlap  either 
the  next  conveyor  or  the  boot  of  the  ele- 
vator on  the  mixer  car,  depending  on  the 
position  of  the  gravel  car  in  the  train. 
These  overlapping  ends  of  the  conveyors 
are  carried  on  hinged  frames  and  can 
readily  be  raised  up  by  means  of  small 
winches  so  as  not  to  project  beyond  the 
ends  of  the  cars.  Both  of  these  conveyors 
and  the  bucket  elevator  are  run  through  a 
series  of  chain  drives  by  an  air  motor  on 
the  mixer.  This  drives  the  bucket  ele- 
vator, which  loads  the  bins  over  the  mixer, 
by  means  of  a  chain  and  sprockets.  The 
chains  which  connect  the  sprocket  on  the 
boot  shaft  of  the  bucket  elevator  with  that 
on  the  forward  end  of  the  conveyor  on  the 
next  car,  and  which  connect  the  sprocket 
at  the  rear  end  of  this  conveyor  with  the 
forward  end  of  the  conveyor  on  the  last 
car,  can  be  quickly  removed  for  switching 
and  replaced  when  the  train  is  in  position 
for  concreting. 

The  concrete  mixing  and  placing  plant  is 
mounted  on  a  third  standard  42-ft.  flat 
car.  It  consists  of  the  gravel  bucket  eleva- 
tor, which  is  collapsible  and  has  a  capacity 
equal  to  that  of  the  belt  conveyors,  a  100- 
cu.  ft.  compressed-air  receiver,  the  8-hp. 
air  motor  operating  the  conveyor  system, 
a   13-cu.  yd.   gravel  storage  bin,   a  No.   1 


TWO  HOISTS  SERVE  EITHER  SIDE  WALL 

chain  belt  concrete  mixer  with  power 
loader  and  engine,  and  the  collapsible  con- 
crete elevating  tower  which  is  equipped 
with  two  1/3-yd.  pivoted  self-dumping  ele- 
vator buckets  and  with  air  hoists  for  oper- 
ating them.  The  power  loader  of  the  mixer 
is  charged  by  gravity  from  the  bin,  and 
cement  is  supplied  from  a  box  car  coupled 
in  front  of  the  mixer  car.  Water  is  sup- 
plied through  a  pipe  line  laid  in  the  tunnel. 
The  mixer  discharges  into  a  chute  from 
which  concrete  may  be  directed  into  either 
one  of  the  elevator  buckets.  These  buckets 
are   raised   at   the   top   of   the   tower   and 


HOPPER  CARS,  LOADED  BY  GRAVITY,  DISCHARGE  ON    CONVEYORS  LEADING  TO  MIXER  CARS 
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dumped  into  chutes  leading  to  the  side- 
wall  forms  by  drums  and  cables  operated 
by  the  cylindrical  air  hoists.  The  mixer 
engine,  the  elevator  motor  and  the  bucket 
hoists  are  all  supplied  with  air  from  the 
receiver,  which  is  connected  through  a  hose 
to  the  air  line  extending  into  the  tunnel 
from  the  compressor  plant  at  the  portal. 

The  carrying  capacity  of  the  plant  pro- 
vides for  two  hours'  continuous  concreting, 
as  it  is  used  only  between  train  movements. 
The  gravel  cars  are  loaded  at  the  tunnel 
portal  from  overhead  bins  with  a  selected 
pit-run  gravel  from  which  the  coarse  mate- 
rial has  been  screened.  The  plant,  with  the 
cement  car,  is  then  moved  into  the  tunnel 
and  spotted  by  a  locomotive,  which  is  im- 
mediately withdrawn.  The  chain  drive  of 
the  conveyor  system  is  then  connected,  to- 
gether with  the  water  and  air  lines,  and 
the  plant  is  ready  for  operation.  About 
500  cu.  ft.  of  free  air  per  minute  at  80  lb. 
pressure  is  required  for  its  operation.  An 
average  output  of  20  to  24  cu.  yd.  of  con- 
crete per  hour  is  realized,  with  a  maximum 
output  of  26  cu.  yd.  A  force  of  thirteen 
men  is   required. 

The  plant,  which  was  designed  by  the 
engineering  department  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway,  of  which 
C.  F.  Loweth  is  chief  engineer  and  H.  C. 
Lothholz  engineer  of  design,  has  been  in 
continuous  use  for  about  a  year  in  lining 
the  central  portion  of  the  8800-ft.  St.  Paul 
Pass  tunnel  in  the  Bitter  Root  Mountains. 
The  pneumatic  process  is  being  used  for 
lining  the  ends  of  the  tunnel. 


Trusses  Changed  for  Girders 
Without  Falsework 

By  C.  L.  KETCHAM 
Pleasanton,  Kan. 

TWO  through-truss  spans  have  recently 
been  replaced  by  four  deck-girder  spans 
and  dismantled  without  the  use  of  false- 
work in  the  river  in  reconstructing  the  306- 
ft.  bridge  of  the  St.  Louis  &  San  Francisco 
Railroad  over  the  Grand  River  in  Oklahoma. 
The  new  girder  spans  were  handled  by  the 
carrying    cars    built    by    this    railroad    for 


bridge  reconstruction  and  described  in  the 
Engineering  Record  of  May  6,  1916,  page 
622.  Before  these  cars,  carrying  a  new 
girder  span,  were  run  out  on  the  old  bridge, 
all  rivets  had  been  replaced  with  bolts  in 
the  old  floor  system  between  the  old  and 
new  piers  prepared  to  carry  the  deck-girder 
span.  While  the  new  span  hung  suspended 
from  the  cars,  the  track  beneath  it  was  torn 
up,  the  bolts  removed  and  the  old  floor  sys- 
tem lowered  to  scaffolding  hung  from  the 
old  trusses.  As  soon  as  this  was  out  of 
the  way,  the  carrying  cars  lowered  the  new 
span  in  place  and  the  track  was  again  con- 
nected across  it.  The  greatest  length  of 
time  track  was  blocked  in  making  the 
change  with  any  of  the  four  girder  spans 
was  one  hour  and  thirteen  minutes. 

Each  of  the  new  spans  was  77  ft.  long 
and  weighed  50  tons.  When  two  of  them 
had  been  set  inside  one  of  the  old  truss 
spans  heavy  cross-timbers  secured  under- 
neath the  girders  by  hanger  rods  were 
placed  under  the  panel  points  of  the  old 
span  and  used  to  support  it  during  dis- 
mantling. The  entire  change  was  made  at 
a  labor  cost  of  about  $1400,  which  is  prob- 
ably less  than  the  cost  of  falsework  alone 
for  the  ordinary  method.  Moreover,  two 
floods  occurred  during  the  work  which  were 
large  enough  to  have  swept  away  any  false- 
work that  might  have  been  placed  in  the 
river. 

Chute  Rides  "Bicycle"  Around 
Building  Floor 

THE  ACCOMPANYING  photograph 
shows  a  handy  rig  made  in  less  than  an 
hour  out  of  a  pair  of  wheels  from  an  old 
concrete  buggy  and  a  few  planks  and  rein- 
forcing rods,  used  to  ride  the  end  of  the 
concrete  chute  around  over  the  area  being 
poured,  and  christened  a  "bicycle"  by  T.  J. 
Wallenta,  superintendent  for  the  Malkin 
Construction  Company,  of  Memphis,  who 
made  it.  As  will  be  observed  from  the 
photograph,  the  "boxes"  of  this  vehicle  are 
carefully  covered  with  pieces  of  plank  to 
prevent  them  from  being  filled  with  grout. 
The  machine  saves  proportionally  a  great 
deal  of  labor  over  the  ordinary  practice  of 


"bicycle"  carries  end  of  chute 

using  small  wooden  horses,  which  were  at 
first  employed  on  this  building,  as  anyone 
can  appreciate  who  has  watched  four  or 
five  "hunkies,"  ankle  deep  in  concrete,  clus- 
tered around  the  end  of  such  a  chute  in 
an  effort  to  raise  it  and  carry  it  to  a  new 
position.  It  is  so  easy  to  move  the  chute 
that  the  concrete  can  be  put  directly  in 
place  with  little  trouble,  and  the  shoveling 
required  is  considerably  reduced. 

The  device  is  being  employed  in  pouriiiK 
the  floor  slabs  in  the  Overland  Building  at 
Memphis. 


New  Zealand  Railways  Develop 

According  to  a  statement  by  the  min- 
ister of  railways,  there  were  on  March  31, 
1916,  2970  miles  of  railway  in  New  Zea- 
land, compared  to  2955  miles  at  the  end  of 
the  previous  year.  The  construction  cost  of 
these  lines  at  the  close  of  the  past  fiscal 
year  was  $181,691,167,  with  gross  earnings 
of  $22,134,574,  compared  to  a  revenue  of 
$19,979,206  for  the  previous  fi.scal  year. 
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FALSEWORK  FOR  REPLACING  THROUGH  SPANS  WITH   DECK-GIRDER  BRIDGE   HUNG   FIRST   FROM   FORMER,  THEN  FROM  LATTER 


Thacher  Patent  Invalid 
Declares  Iowa  Court 

Judge  of  District  Court  Rules  There  Was  No 

Infringement — No  Action  Brought  Until 

Long   After  Patent  Was  Issued 

Judge  Wade,  of  the  U.  S.  District  Court 
for  Southern  Iowa,  on  Sept.  12  dismissed  the 
case  of  Thacher  vs.  the  Board  of  Supervisors 
of  Polk  County,  Iowa,  et  al,  in  which  the  de- 
fendants were  sued  for  infringement  of 
Thacher's  patent  (U.  S.  Patent  No.  617,615) 
for  concrete-arch  reinforcement.  Judge  Wade's 
opinion  agrees  with  the  previous  ruling  of 
judge  Rose  in  the  Baltimore  case  (see  En- 
gineering Record  of  Feb.  26,  page  274)  that 
the  patent  to  Von  Emperger  embodies  the  idea 
upon  which  the  Thacher  patent  was  issued, 
but  holds  that  the  Von  Emperger  patent  was 
actually  in  anticipation.  He  also  holds  that 
the  proof  furnished  to  the  patent  office  to 
establish  the  fact  that  Thacher's  invention  an- 
tedated the  Von  Emperger  patent  is  not  suffi- 
cient, with  the  evidence  in  this  case,  to  justify 
sustaining  the  patent,  which  is  exactly  con- 
trary to  the  finding  oif  Judge  Rose. 

The  opinion  agrees  with  a  decision  by  Judge 
Thomas  that  the  Thacher  patent  is  specifically 
limited  by  the  language  "each  bar  of  a  pair 
being  independent  of  the  other."  It  states  that 
there  was  no  infringement  in  this  case,  as  the 
bars  used  in  the  construction  in  issue  are  a 
part  of  a  rigid  or  semi-rigid  structure  con- 
sisting of  longitudinal  rods  with  transverse 
and  lattice  bars  all  firmly  bound  together  by 
wire  ties  at  intersections  in  such  a  manner  that 
they  act  together.  It  is  held  on  the  evidence 
given  by  Dean  Marston,  of  the  engineering 
college  of  Iowa  University,  that  the  element  of 
independence  of  each  bar  upon  which  the  patent 
was  secured  is  not  present  in  the  structures 
considered. 

No   Infringement,  Judge  Says 

"Without  further  discussion  of  the  evidence," 
the  judge  continues,  "I  am  convinced  that  there 
is  no  infringement  in  this  case.  I  am  also  of 
the  opinion  that  the  plaintiff  is  estopped  by 
laches  from  asserting  any  such  construction 
of  his  patent  as  would  bring  the  structure  in- 
volved in  this  case  within  its  meaning. 

"This  patent  was  issued  in  1899;  it  expired 
before  this  case  was  tried.  During  all  the 
years  from  the  issuance  of  the  patent  up  to 
the  present,  the  plaintiff  has  been  in  close 
touch  with  concrete  construction  all  over  the 
United  States.  For  years  bridges  and  other 
structures  have  been  erected  which  come  as 
near  infringing  the  plaintiff's  patent  as  do  the 
structures  in  controversy,  and  no  action  was 
ever  brought  by  the  plaintiff  until  1913  and 
1914 — fourteen  or  fifteen  years  after  the  issue 
of  his  patent. 

Protest  Filed  Just  Before  Patent  Expired 
"The  plaintiff  permitted  individuals  and 
municipalities  to  proceed  apparently  in  good 
faith,  with  private  and  public  work,  and  made 
no  protest  until  a  comparatively  short  time 
before  his  patent  expired.  In  fact,  I  am  con- 
vinced that  the  plaintiff's  present  view  of  the 
construction  of  his  patent  as  including  struc- 
tures such  as  those  in  controversy  is  a  dis- 
covery made  by  him  or  some  one  else  within 
recent  years.  I  do  not  believe,  during  all  these 
years  when  he  quietly  allowed  those  he  now 
claims  to  be  infringers  to  proceed  without 
asserting  any  right,  that  he  understood  or  be- 
lieved that  these  structures  came  within  the 
claims  of  his  patent." 

The  bill  was  therefore  decreed  dismissed 
with  judgment  against  the  plaintiff  for  costs. 


Break  in  Pipe  Causes  Flood  in 
New  York  Tunnel 

Opening  of  a  joint  Sept.  26  in  the  bend  of  a 
20-in.  water  main  under  the  Steinway  tube, 
near  Forty-second  Street  and  Park  Avenue, 
New  York  City,  caused  a  flood  of  water  which 
delayed  traffic  for  several  hours.  No  lives  were 
lost,  no  injuries  sustained  and  little  damage  ■ 
was  done. 

The  cause  of  the  opening  of  the  joint  has  not 
yet  been  definitely  decided.  The  pipe  was  laid 
by  the  Department  of  Water  Supply,  Gas  and 
Electricity  after  the  contract  was  let.  The  con- 
tractor claims  that  the  work  was  defective.  The 
theory  has  also  been  advanced  that  overhead 
traffic  loosened  the  lead  calking  in  an  elbow  of 
the  pipe. 

National  Safety  Council  to  Meet  at 

Detroit  October  17  to  20 

A  typographical  error  in  last  week's  issue 
caused  the  news  item  on  the  meeting  of  the 
National  Safety  Council  to  read  as  though 
the  convention  had  taken  place.  As  was  evi- 
dent, despite  the  error,  the  event  will  take 
place  next  month. 


Fire  and  Accident  Prevention  Day  to 

Be  Observed  October  9     ' 

The  National  Fire  Protection  Association 
and  the  National  Safety  Council  are  uniting 
this  year  in  urging  the  nation-wide  observance 
of  fire  and  accident  prevention  day  on  Oct.  9, 
the  anniversary  of  the  great  Chicago  fire.  A 
poster  has  been  designed  and  suggested  pro- 
grams of  observance  of  the  day  worked  out. 
This  is  the  first  organized  attempt  to  promote 
the  general  observance  of  fire-prevention  day 
throughout  North  America. 


Paving  Brick  Men  Meet  October  5  and  6 

The  notice  of  the  annual  meeting  of  the 
National  Paving  Brick  Manufacturers'  Asso- 
ciation as  announced  in  the  Sept.  2  issue  was 
not  clearly  stated.  The  convention  will  be 
opened  Oct.  5  in  the  Deming  Hotel  at  Terre 
Haute.  The  following  day  (Oct.  6)  will  be 
devoted  to  inspection  trips  and  construction 
demonstrations. 


New  York  Board  of  Appeals 
Inaugurates  Bulletin 

The  Board  of  Standards  and  Appeals  of 
New  York  City  published  last  week  the  first 
issue  of  the  regular  bulletin  required  by  law. 
The  object  of  the  journal  is  to  keep  the  public 
informed  as  fully  and  promptly  as  possible 
of  all  rules  adopted  by  the  board  and  of  other 
action  in  regard  to  building  requirements  in 
the  city.  The  bulletin  will  be  issued  weekly, 
each  issue  to  contain  announcements,  notices 
of  hearings  to  be  held  and  of  tests  to  be  con- 
ducted under  the  board's  supervision ;  rules, 
amendments  and  repeals  made  by  the  board; 
every  order,  requirement,  decision  or  deter- 
mination relating  to  the  construction,  altei-a- 
tion,  equipment  or  occupancy  of  buildings; 
minutes  of  meetings;  the  calendar  of  the  meet- 
ing following  and  other  matters  of  interest 
bearing  upon  the  work. 

The  bulletin  is  issued  for  free  distribution. 
Rudolph  P.  Miller  is  chairman  and  Daniel  Sul- 
livan secretary  of  the  board,  with  offices  in 
the  Municipal  Building.  Meetings  will  be 
held  Thursday  afternoon  of  each  week,  and 
all  will  be  open  to  the  public. 


Testing  Society  Adopts 
Revised  Standards 

Standard  Cement  Specifications  Among  Those 
Accepted  as  Result  of  Letter  Ballot — Be- 
come Effective  January  1,  1917 

Among  the  list  of  proposed  standards,  all  of 
which  were  adopted  as  a  result  of  the  required 
letter  ballot  of  the  American  Society  for  Test- 
ing Materials  canvassed  Sept.  1,  are  the  re- 
vised standard  specifications  and  tests  for 
Portland  cement.  By  action  at  the  last  annual 
meeting  (see  Engineering  Record,  July  8,  page 
59)  these  will  not  become  effective  until  Jan. 
1,  1917.  The  executive  committee  will  consider 
certain  changes  in  form,  as  distinguished  from 
substance,  at  its  next  quarterly  meeting,  to 
be  held  Oct.  10. 

Through  the  adoption  of  the  amendments 
to  the  by-laws  the  publication  of  the  year  book 
has  been  discontinued,  and  instead  a  biennial 
publication,  beginning  this  year,  and  called  the 
"A.  S.  T.  M.  Standards,"  will  be  inaugurated. 
The  1916  volume,  which  will  contain  about  800 
pages,  is  expected  to  be  ready  by  the  end  of 
October,  at  a  list  price  to  nonmembers  of  $7.50 
in  cloth  binding. 


New  Dallas   (Texas)  Terminal  Opened 

The  new  $5,000,000  union  passenger  terminal 
at  Dallas,  Tex.,  was  recently  opened  to  the 
public.  Its  design  and  features  are  about  the 
same  as  of  the  one  at  Kansas  City. 


Reading  Opens  New  Bridge  Over 

Susquehanna  at  Milton 

The  new  bridge  of  the  Philadelphia  &  Read- 
ing Railway  across  the  Susquehanna  River  at 
Milton,  Pa.,  was  opened  for  traffic  Sept.  10. 
The  construction  of  the  bridge  was  described 
in  the  Engineering  Record  of  May  20,  page 
676. 

Lack  of  Road  and  Concrete  Contractors 

That  Kentucky  has  not  enough  road  con- 
tractors or  contractors  capable  of  doing  good 
reinforced-concrete  work  is  the  belief  of  Rod- 
man Wiley,  state  road  commissioner.  "I  think 
it  would  be  well,"  he  states,  "for  contractors  to 
investigate  the  prospects  in  Kentucky." 


Think  Quicksand  Would  Render 
Hydraulic  Grading  Unsafe 

Because  of  quicksand  discovered  in  consider- 
able quantity  along  its  right-of-way,  the  New 
York,  Chicago  &  St.  Louis  (Nickel  Plate)  Rail- 
road believes  the  proposed  use  of  the  hydraulic 
method  of  excavating  750,000  cu.  yd.  of  mate- 
rial along  its  tracks  between  Detroit  Avenue 
and  Fulton  Road,  in  connection  with  grade- 
crossing  elimination  on  the  West  Side  in 
Cleveland,  would  endanger  adjoining  buildings. 
The  company  has  therefore  asked  that  it  be 
allowed  to  use  steam  shovels  instead,  and  place 
the  material  alongside  its  tracks  east  of  Cleve- 
land instead  of  sluicing  it  into  Walworth  Run, 
as  contemplated. 

The  city  has  refused  to  sanction  the  change, 
inasmuch  as  the  railroad  had  agreed  to  fill 
Walworth  Run,  and  to  make  the  projects  pos- 
sible the  municipal  electric-lighting  plant  had 
spent  $40,000  carrying  power  to  the  motors 
that  were  to  operate  the  pumps.  The  water- 
works had  also  laid  a  30-in.  main  to  carry  the 
7,000,000  gal.  of  water  daily  to  the  excavation. 
The  m.itter  is  still  pending. 

The  cost  of  eliminating  the  grade  crossings  is 
estimated  at  $2,100,000,  of  which  the  city  is  to 
pay  $765,000. 
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Commercial  Organization  Ofifers 
Prizes  to  Engineers 

Three  honorariums,  $50,  ?30  and  $20,  are 
offered  by  the  engineers'  subdivision  of  the 
Chicago  Association  of  Commerce  for  the  three 
best  papers,  not  to  exceed  3000  words,  on  any 
one  of  the  following  subjects:  (1)  "Engineer- 
ing and  Civic  Progress,"  (2)  "The  Engineer 
of  the  Future,"  (3)  "The  Business  Relation  of 
the  Engineer  to  the  Commercial  World."  The 
contest  is  open  to  undergraduates  and  grad- 
uates of  any  recognized  school  of  engineering 
in  the  United  States  during  the  years  1915  and 
1916. 

Relationship  of  the  engineer  and  of  engi- 
neering to  the  business  and  professional  world, 
how  best  to  realize  the  conceived  ideal  of  en- 
gineering, concrete  examples  illustrative  of  the 
true  sig:nificance  of  engineering,  such  as  a  brief 
prospectus  of  a  proposed  work  or  a  short,  crisp, 
readable  news  article  on  a  piece  of  engineer- 
ing construction,  are  suggested  lines  for  de- 
velopment. 

The  judges  of  the  relative  merits  of  the 
papers  will  be  F.  H.  Newell,  professor  of  civil 
engineering,  University  of  Illinois;  John  W. 
Alvord,  consulting  engineer,  Chicago,  and  John 
F.  Hayford,  director.  College  of  Engineering, 
Northwestern  University. 

All  papers  should  be  mailed  to  the  Chicago 
Association  of  Commerce,  Otis  Building, 
marked  "Engineers'  Subdivision  Contest,"  and 
must  reach  there  not  later  than  Nov.  1,  1916. 


A  Forest  of  Signals 

Among  the  many  wild  and  ignorant  state- 
ments made  on  the  floor  of  Congress  during 
the  "consideration"  of  the  "eight-hour"  law 
and  during  its  subsequent  defense  by  demo- 
cratic members,  the  blue  ribbon  should  un- 
doubtedly be  awarded  to  one  by  Senator  James 
A.  Reed  of  Missouri,  which  is  worth  repeating 
as  illustrating  the  amount  of  information  on 
the  subject  possessed  by  some  "statesmen" 
who  voted  for  the  bill.     He  says: 

"I  talked  with  a  man  who  is  manifestly  more 
than  half  a  nervous  wreck.  He  used  to  pu^ 
the  Twentieth  Century  Limited  between  Chi- 
cago and  New  York.  He  told  me  that  by 
actual  mathematics  it  could  be  demonstrated 
that  upon  that  run  the  engineer  holding  that 
throttle  had  to  read  and  record  in  his  own 
brains  six  signals  every  second.  Eight  hours 
a  day  is  long  enough  for  that  kind  of  labor. 
Eight  hours  is  long  enough  for  the  passengers 
to  ride  behind  a  man  under  that  kind  of  a 
strain." 

We  do  not  blame  the  Senator  for  becoming 
excited  about  the  six  signals  per  second,  but 
a  little  "actual  mathematics"  would  have 
shown  him  that  a  train  running  60  miles  an 
hour  traverses  88  ft.  in  a  second,  and  he  is 
doubtless  enough  of  a  traveler  to  know  that 
the  scenery  along  the  New  York  Central  is 
not  obscured  by  a  signal  every  14  ft.  The 
artless  credulity  shown  by  statesmen  of  the 
Reed  and  La  Follette  type  when  they  are  talk- 
ing to  members  of  the  labor  unions  is  only 
equaled  by  the  impossibility  of  getting  into 
their  heads  a  single  real  fact  or  truth  regard- 
ing railway  matters. — Railway   Age   Gazette. 


Develop  New  Set  of  Formulas  for 
Flow  in  Wood-Stave  Pipe 

A  new  highly  technical  bulletin  on  the  flow 
of  water  in  wood-stave  pipe  has  been  prepared 
by  F.  C.  Scobey,  irrigation  engineer  in  the 
U.  S.  Department  of  Agriculture.  The  work 
18  based  on  results  obtained  through  experi- 
ments on  the  flow  in  wood-stave  pipes  from 
8  to  13%  in.  diameter.  From  the  results  of 
all  experiments  a  new  set  of  formulas  for  the 
flow  of  water  in  stave  pipes  has  been  deduced. 
These  are  also  printed  in  the  booklet.  Engi- 
neers may  obtain  copies  of  the  volume — Bul- 
letin 376 — by  request  to  the  Agricultural  De- 
partment, Washington. 


Engineering  Society  to  Bring  Out 
Popular  Engineering  Magazine 

A  magazine  to  advertise  the  work  of  the 
eng^ineer  among  men  who  are  not  engineers 
is  the  purpose  of  a  journal  the  Cleveland 
Engineering  Society  is  bringing  out  with  the 
assistance  of  eleven  other  organizations.  The 
idea  is  to  get  distribution  through  engineer- 
ing schools  and  societies.  Fifteen  universi- 
ties and  thirteen  societies  are  on  the  list  of 
distributors.  More  are  desired  and  must  send 
in  their  orders  early,  as  the  edition  will  be 
limited.  The  copies  are  25  cents  each  and 
will  contain  100  pages,  two-thirds  of  which 
will  be  pictures. 

The  tentative  table  of  contents  includes  the 
names  of  Prof.  F.  H.  Newell,  University  of 
Illinois;  Prof.  George  J.  Johnson,  Case  School 
of  Applied  Science;  S.  W.  Stratton,  U.  S.  Bu- 
reau of  Standards;  Prof.  H.  S.  Jacoby,  Cornell 
University;  Rudolph  Hering,  consulting  engi- 
neer ;  A.  W.  Johnson,  New  York  Central  Lines, 
and  Clemens  Herschel,  president  of  the  Amer- 
ican Society  of  Civil  Engineers. 

The  organizations  which  have  expressed  a 
desire  to  help  with  the  magazine  are  as  fol- 
lows: American  Society  of  Mechanical  Engi- 
neers; Engineers'  Club,  Dayton;  Civil  Engi- 
neers' Society,  St.  Paul;  Detroit  Engineering 
Society;  Engineers'  Club,  Baltimore;  Engi- 
neering Association  of  the  South;  Washington 
Society  of  Engineers;  Kansas  Engineering  So- 
ciety; Ohio  Engineering  Society;  Engineers' 
Club  of  St.  Louis  and  American  Association 
of   Engineers. 


National  Educational  Association    to 
Draft  Standards  for  School  Planning 

The  schoolhouse  standardization  committee 
of  the  National  Educational  Association  will, 
Oct.  2,  issue  its  first  bulletin  calling  attention 
to  the  waste  and  lack  of  system  in  schoolhouse 
construction. 

The  committee  appeals  for  information  from 
all  local  authorities  with  the  view  of  deter- 
mining those  standards  which  pertain  to  school- 
houses  and  which  have  already  been  accepted 
by  states,  cities  and  trade  organizations  and 
by  the  educational  boards.  From  these  re- 
turns it  hopes  to  draft  standards  for  school 
planning  to  be  reported  to  the  next  meeting 
of  the  association. 


Charged  with  Using  Pennsylvania  State 

Labor  to  Do  Farm  Work 

Charges  of  using  state-paid  laborers  to  do 
work  on  his  farm  have  been  filed  against  H. 
E.  Miller,  road  foreman,  by  Arthur  S.  Clay, 
assistant  engineer  in  the  Pennsylvania  High- 
way Department.  The  accused  man,  who  had 
charge  of  the  repair  of  state  highways  in  the 
vicinity  of  Butler,  has  been  arrested  and,  with 
his  assistant,  suspended  from  service. 


An  Important  Correction 

In  the  obituary  notes  of  last  week's  issue 
was  a  paragraph  on  F.  L.  Clapp.  Too  late  to 
prevent  publication  of  the  article,  it  was  dis- 
covered that  an  error  had  been  made  in  its 
preparation.  The  F.  L.  Clapp  who  died  is  not 
the  engineer  of  that  name  who  is  well  known 
to  technical  men  in  the  East  and  whose  biog- 
raphy was  published.  The  names  of  the  two 
men  were  the  same  and  even  the  initials  iden- 
tical. Furthermore,  the  two  engineers  were 
both  located  in  the  neighborhood  of  Boston  and 
engaged  in  the  same  fields.  In  preparing  the 
note  the  activities  of  the  Messrs.  Clapp  wen- 
not  correctly  recorded.  This  explains  the  con- 
fusion of  the  two  men's  biographies,  but  in  no 
way  expresses  the  Engineering  Record's  re- 
gret for  the  occurrence.  The  biography  given 
in  last  week's  issue  therefore  represents  the 
activities  of  Frank  Lemuel  Clapp,  formerly  of 
the  New  York  Board  of  Water  Supply,  and 
now  with  Fay,  Spoflford  &  Thorndike,  consult- 
ing engineers,  of  Boston,  who  is  "very  much 
alive." 


Would  Make  Top  Deck  of  Eads 
Bridge  at  St.  Louis  Free 

Electrification  of  the  Eads  Bridge  over  the 
Mississippi  River  at  St.  Louis  and  the  tunnel 
under  the  business  section  of  the  city,  which  is 
owned  by  the  Terminal  Railroad  Association, 
and  the  construction  of  three  downtown  under- 
ground suburban  stations  are  advocated  in  the 
annual  report  of  the  director  of  public  utili- 
ties. The  cost,  estimated  at  $1,000,000,  would 
be  borne  by  the  railroads,  in  return  for  which 
the  railroads  would  be  given  the  use  of  the 
free  bridge.  The  upper  deck  of  the  Eads 
Bridge  would  then  be  turned  over  to  the  city 
for  a  consideration,  the  toll  of  5  cents  for 
pedestrians  would  be  abolished  and  street-car 
fare  would  be  reduced  from  10  to  5  cents.  The 
plans  have  been  made  by  C.  E.  Smith,  consult- 
ing engineer  of  the  Department  of  Public 
Utilities. 


Engineering  Society  Activities 


The  Harvard  Engineering  Society  of  New 
York  will  hold  its  first  fall  meeting  this  even- 
ing at  the  Harvard  Club  in  that  city,  following 
an  afternoon  visit  to  the  Hell  Gate  bridge.  H. 
W.  Hudson,  construction  engineer  on  the 
bridge,  will  give  an  illustrated  lecture  on  that 
work. 

The  Engineers'  Club  of  St.  Louis  held  a 
meeting  Sept.  27  at  the  Planters  Hotel  in  con- 
nection with  the  convention  of  the  Smoke  Pre- 
vention Association.  John  J.  O'Connor,  Jr.,  of 
the  University  of  Pittsburgh,  presented  an 
illustrated  paper  on  soot  fall  studies. 

The  Efliciency  Society  of  America  will  hold 
the  annual  session  of  its  trustees  and  board 
of  direction  Oct.  7  and  9  at  the  Hotel  McAlpin, 
New  York  City. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania, at  its  Sept.  26  meeting,  heard  Patrick 
Mullen,  mine  inspector  for  the  H.  C.  Frick 
Coke  Company,  discuss  new  mining  methods  as 
practised  by  his  firm. 

The  Brooklyn  Engineers'  Club  will  hold  its 
regular  meeting  Thursday,  Oct.  12.  G.  Lau- 
rence Knight,  of  the  Edison  Electric  Illuminat- 
ing Company,  will  read  an  illustrated  paper  on 
construction  of  foundations  for  large  turbo- 
generators and  other  apparatus  under  difficult 
subsurface  conditions. 

The  American  Society  of  Mechanical  Engi- 
neers' New  York  section  will  meet  Oct.  10. 
Dr.  C.  L.  Reese,  chemical  director  of  E.  I.  du 
Pont  de  Nemours  &  Co.,  will  lecture  on  ex- 
plosives, giving  special  attention  to  their  use 
for  industrial  purposes.  A  dinner  will  precede 
the  meeting. 

The  American  Association  of  Engineers  will 
hold  its  second  annual  booster  dinner  in  Chi- 
cago at  the  City  Club  Oct.  6.  C.  Francis  Hard- 
ing, professor  of  electrical  engineering  at  Pur- 
due University,  will  give  the  principal  address 
on  "Marketing  Engineering  Ability."  John 
Ericson,  city  engineer,  will  tell  of  his  experi- 
ences in  hiring  engineers.  W.  H.  Finley,  chief 
engineer,  Chicago  &  North  Western  Railway, 
and  Isham  Randolph,  consulting  engineer,  both 
members,  are  on  the  program. 

The  Western  Society  of  Engineers  was  ad- 
dressed Sept.  25  by  Clinton  B.  Stewart,  con- 
sulting engineer,  of  Madison,  Wis.  B.  E. 
Grant,  president,  announced  that  the  board  of 
direction  had  elected  D.  W.  Roper,  formerly 
second  vice-president,  to  the  first  vice-presi- 
dency to  fill  the  vacancy  caused  by  the  death 
of  C.  H.  Cartlidge.  H.  J.  Burt  was  elected  to 
fill  Mr.  Roper's  place.  The  society  has  become 
a  member  of  the  Chicago  Association  of  Com- 
merce, as  the  board  had  felt  the  necessity  of 
closer  relations  with  business  interests  in  pri- 
vate as  well  as  civic  affairs.  Prof.  C.  T.  John- 
ston will  speak  Oct.  2  on  "The  Engineer  and 
Public  Service." 
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What  Engineers  and 
Contractors  Are  Doing 


W.  F.  FouRRlER  has  been  made  assistant 
engineer  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway's  coast  lines,  with  headquarters  at 
Needles,  Cal.  He  succeeds  B.  H.  Quinlan, 
resigned. 

A.  T.  Hardin,  vice-president  of  the  New 
York  Central  Railroad,  has  been  made  vice- 
president  as  well  of  the  Michigan  Central,  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  and 
the  Ottawa  &  New  York  railways.  Mr. 
Hardin  is  an  engineer  and  advanced  through 
the  maintenance-of-way  department  of  the 
New  York  Central,  being  engineer  maintenance 
of  way  from  1903  to  1905 

Gerald  Bagnall,  who  for  the  past  16 
years  has  been  assistant  engineer  in  the  second 
Portland  district  of  the  War  Department,  with 
headquarters  at  Portland,  Ore.,  has  been  trans- 
ferred to  Kansas  City.  Mr.  Bagnall  will  be 
assistant  in  the  office  of  Lieut.-Col.  James  F. 
Mclndoe,  who  is  directing  the  Missouri  River 
improvement  work.  Mr.  Bagnall  has  had  many 
years'  experience  on  Mississippi  River  projects 
and  has  also  been  in  the  government  service 
at  Galveston.  During  the  years  spent  in  the 
Portland  district  he  has  been  identified  with 
jetty  construction  at  the  mouth  of  the  Colum- 
bia River  as  well  as  with  channel  work  there 
and  in  the  108  miles  of  river  between  Portland 
and  the  sea.  As  the  north  jetty  will  be  finished 
next  year  and  the  new  work  will  consist  prin- 
cipally of  the  construction  of  dikes  and  perma- 
nent improvements  in  the  river,  it  is  believed 
that  no  appointment  will  be  made  to  fill  Mr. 
Bagnall's  place. 

R.  P.  Boyd,  formerly  assistant  state  high- 
way engineer  of  Alabama,  is  now  associated 
with  James  W.  Billingsley,  consulting  engi- 
neer, of  New  Orleans.  He  will  have  direct 
charge  of  $400,000  worth  of  gravel  road  con- 
.struction  in  Ouachita  parish. 

J.  B.  C  o  N  V  E  R  s  E,  of  Selma,  Ala.,  succeeds 
R.  P.  Boyd,  whose  resignation  as  assistant 
state  highway  engineer  of  Alabama  is  noted 
in  this  issue. 

Frank  P.  Kemon,  superintendent  of 
construction  for  the  Robert  Grace  Contracting 
Company,  has  been  transferred  from  Harris- 
burg,  Pa.,  to  Crown  Point,  Ind.  His  firm  has 
40  miles  of  new  line  under  construction  near 
that  point  for  the  Erie  Railroad,  on  which  Mr. 
Kemon  will  direct  the  concrete  work. 

C.  C.  Carpenter,  formerly  in  the  em- 
ploy of  McArthur  Brothers  Company,  is  now 
with  the  Robert  Grace  Contracting  Company. 
He  is  directing  work  on  the  contract  his  firm 
has  with  the  Erie  Railroad  for  a  bridge  near 
Johnson  City,  N.  Y. 

W.  W.  E  w  I  n  G,  special  investigator  for  the 
U.  S.  Bureau  of  Foreign  and  Domestic  Com- 
merce, recently  visited  Cincinnati  as  a  guest 
of  the  Chamber  of  Commerce  of  that  city.  As 
has  been  noted  in  the  Engineering  Record, 
Mr.  Ewing,  who  is  an  engineer  and  has  had 
extensive  experience  with  international  engi- 
neering and  equipment  companies,  will  leave 
next  month  for  South  America.  He  will  gather 
material  for  an  exhaustive  report  on  markets 
for  construction  materials  and  machinery  in 
the  countries  he  intends  to  visit.  Mr.  Ewmg 
has  completed  his  tour  of  large  manufacturmg 
cities  of  the  United  States,  which  he  made  to 
confer  with  American  companies. 

H.  A.  Lane  has  been  promoted  from  as 
sistant  engineer  of  surveys  to  assistant  to  thl 
chief  engineer  of  the  Baltimore  &  Ohio  Rail- 
road Mr.  Lane  entered  the  railroad  engi- 
neering field  in  1895  as  rodman  on  the  engi- 
neering corps  of  the  New  York,  New  Haven 
&  Hartford  Railroad.  In  1901  he  was  made 
assistant  engineer  in  charge  of  the  northern 
half  of  improvements  for  the  abolition  of  grade 


crossings  at  Fall  River,  Mass.,  a  work  cost- 
ing $1,600,000.  He  entered  the  employ  of 
the  Baltimore  &  Ohio  in  1902  in  the  office  of 
the  assistant  engineer  of  surveys.  In  1907 
when  that  road  began  its  campaig^n  for  the 
betterment  of  its  line,  Mr.  Lane  was  given 
charge  of  operations  for  freight  terminal  bet- 
terments. He  was  made  assistant  engineer  of 
surveys  in  1910,  in  which  capacity  he  remained 
until  his  recent  promotion. 

John  V.  Spkague,  who  has  been  con- 
nected with  the  engineering  department  of 
New  Haven,  Conn.,  for  the  last  four  years,  has 
resigned,  effective  Oct.  1.  For  the  past  year 
he  has  been  in  charge  of  the  office  and  field 
work  of  the  bureau.  He  has  resigned  to  be- 
come associated  with  Thomas  F.  Maher,  a  local 
paving  and  sewer  contractor.  The  new  com- 
pany has  opened  offices  in  the  Chamber  of 
Commerce  Building.  Mr.  Sprague  is  a  grad- 
uate of  Trinity  College. 

C.  B.  McCULLOUGH  has  resigned  as 
assistant  chief  engineer  of  the  Iowa  highway 
commission  to  take  charge  of  the  course  ic 
structural  engineering  at  the  Oregon  Agri- 
cultural College.  Since  his  graduation  from 
the  Iowa  State  College  in  1910  Mr.  McCul- 
lough  has  spent  most  of  his  time  in  the  employ 
of  the  Iowa  commission.  As  its  designing  en- 
gineer he  had  charge  of  the  preparation  of 
nearly  all  of  the  standard  concrete  design? 
now  in  use.  Since  May,  1915,  he  has  held  the 
position  of  assistant  chief  engineer  in  charge 
of  concrete  pavement  investigations  and  ex- 
perimental  road   work. 

W.  L.  Darling  has  resigned  as  chief  en- 
gineer of  the  Northern  Pacific  Railway  effect- 
ive Oct.  1.  He  has,  with  the  exception  of  a 
few  years,  been  connected  with  the  Northern 
Pacific  since  1889.  He  acquired  his  first  rail- 
road experience  with  the  same  road  in  1879. 
His  plans  for  the  future  have  not  been  an- 
nounced. 

H.  E.  Stevens,  formerly  bridge  engineer 
of  the  Northern  Pacific  Railway,  will  succeed 
W.  L.  Darling  as  chief  engineer  Oct.  1  Mr. 
Darling's  resignation  is  noted  elsewhere  in  this 
issue. 

F.  H.  TiLLiNGHAST  and  W.  Parker 
Ireland  have  formed  the  engineering  firm 
of  Tillinghast  &  Ireland,  consulting  and  con- 
structing engineers,  with  offices  in  the  Forum 
Building,  Sacramento,  Cal.,  and  the  Nixon 
Building,  Reno,  Nev.  They  will  practise  irri- 
gation, drainage,  hydraulic  and  sanitary  engi- 
neering. Mr.  Tillinghast  has  been  in  the  em- 
ploy of  the  U.  S.  Reclamation  Service  for  the 
past  twelve  years  in  charge  of  construction  of 
irrigation  works,  the  most  recent  of  which  is 
the  Lahontan  dam  of  the  Truckee-Carson  proj- 
ect in  Nevada.  He  was  graduated  from  Brown 
University  in  1899,  after  which  he  took  a  post- 
graduate course  in  hydraulics  at  Massachusetts 
Institute  of  Technology.  He  spent  a  year  with 
the  Chicago  Great  Western  Railway,  and  for  a 
few  months  in  1901  practised  in  New  York 
City,  following  which  he  was  successively  with 
the  Choctaw,  Oklahoma  &  Gulf  Railroad  and 
the  Catawba  Power  Company.  He  joined  the 
U.  S.  Geological  Survey  in  1902,  but  resigned 
two  years  later  to  become  resident  hydrog- 
rapher  in  New  York  state  and  later  in  Wash- 
ington, D.  C.  He  joined  the  U.  S.  Reclamation 
Service  in  1904.  Mr.  Ireland  was  formerly  in 
the  water  department  of  Chicago,  later  hy- 
draulic engineer  with  Puget  Sound  extension 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 
and  until  recently  constructing  engineer  with 
the  State  Engrineering  Department  of  Cali- 
fornia. 

Ernest  B.  Hussey,  consulting  civil  en- 
gineer and  president  of  the  Engineers'  Club  of 
Seattle,  has  been  appointed  a  member  of  the 
Seattle  Community  Trust  Board,  established  to 
receive  and  disburse  funds  for  charitable  pur- 
poses. 

A.  J.  Fasbinder  has  resigned  as  de- 
signing engineer  for  the  Bollinger-Andrews 
Construction  Company,  of  Verona,  Pa.,  to  take 
a    similar   position    with   the    Carnegie    Steel 


Company  at  Homestead,  Pa.  After  gradua- 
tion from  the  Copenhagen  (Denmark)  Poly- 
technic School  in  1902  Mr.  Fasbinder  came 
to  the  United  States,  where  for  six  years  he 
was  engaged  in  designing  heavy  mill  and  min- 
ing machinery  and  buildings.  He  spent  the 
following  three  years  in  Mexico,  devoting  a 
large  part  of  his  time  to  a  study  of  mining 
problems,  after  which  he  went  to  Tampico  to 
direct  refinery,  pump-station  and  pipe-line  con- 
struction. He  returned  to  the  East  about  two 
years  ago. 

Lieut.  D.  D.  G  u  i  l  f  o  i  l.  Company  A, 
Illinois  Engineers,  stationed  at  Camp  Wilson, 
San  Antonio,  has  resigned  his  commission  and 
returned  to  his  position  of  engineering  sales- 
man with  Sauerman  Brothers,  Chicago. 

H.  A.  Miller,  formerly  with  the  con- 
struction department  of  E..  I.  Du  Pont  de 
Nemours  &  Company,  Inc.,  at  Hopewell,  Va., 
has  been  made  general  manager  of  the  Cul- 
pepper Granite  Company,  Buena,  Va. 

G.  E.  Quick,  formerly  connected  with  the 
promotion  department  of  the  Universal  Port- 
land Cement  Company  at  Chicago,  is  «ow 
superintendent  for  the  M.  J.  Hoffman  Con- 
struction Company  of  Evansville,  Ind.  Mr. 
Quick  is  located  at  Danville,  111.,  where  he  is 
directing  the  erection  of  reinforced-concrete 
sheds  for  the  new  station  of  the  Chicago  & 
Eastern  Illinois  Railroad. 

Robert  Lennox  Stewart,  who  has 
been  in  charge  of  the  New  York  office  of  the 
Casper  Ranger  Construction  Company  for  the 
past  year,  has  resigned  to  enter  the  employ 
of  the  Bridgeport  office  of  the  Austin  Com- 
pany. 


Obituary  Notes 


Frank  E.  Shedd,  vice-president  and 
chief  engineer  of  the  engineering  firm  of 
Lockwood,  Greene  &  Company,  Boston,  died 
in  that  city,  Sept.  23.  Mr.  Shedd  was  born 
at  Sharon,  N.  H.,  in  1856  and  was  graduated 
from  the  civil  engineering  department  of  Dart- 
mouth College  in  1880.  The  succeeding  year 
was  spent  in  topographic  work  with  the  U.  S. 
Coast  and  Geodetic  Survey,  following  which 
Mr.  Shedd  was,  for  four  years,  employed  on 
general  city  surveys  and  construction  at 
Lowell  and  Boston.  During  parts  of  1886  and 
1887  he  was  engineer  for  the  contractors  erect- 
ing the  Washington  mills  at  Lawrence,  Mass. 
For  the  last  thirty  years  he  had  been  asso- 
ciated with  Lockwood,  Greene  &  Company 
since  1900  as  vice-president.  He  had  special- 
ized in  mill  engineering  and  hydraulic  work. 
Mr.  Shedd  was  a  member  of  many  engineer- 
ing societies  and  well  known  to  engineers  in 
New  England. 


Civil  Service  Examinations 

New  York  City— Applications  for  position  as 
assistant  engineer  will  be  received  until  Oct. 
9  at  room  1400  Municipal  Building,  New  York 
City.     Salary  $1,200  to  $1,350. 

New  York  State — Examination  Nov.  4  for 
junior  assistant  in  engineering  departments  at 
salary  $901  to  $1,200.  Address  civil  service 
commissioner  at  Albany. 

United  States — Approximately  thirty  va- 
cancies in  the  Corps  of  Engineers,  U.  S.  A., 
will  be  filled  from  candidates  who  pass  an 
examination  to  be  held  about  Jan.  29,  1917. 
All  applicants  who  are  not  eligible  for  ap- 
pointment as  junior  engineer  in  the  engineer 
bureau  of  the  War  Department  must  take  an 
examination  to  be  held  Oct.  11  and  12.  Fur- 
ther information  can  be  secured  from  the 
secretary  of  any  civil  service  district. 
Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Oct.      7.    Illinois      junior      highway 

engineer   Sept.  23 

Oct.     11.     U.  S.  junior  civil  engineer .  Sept.  16 
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Tractor  and  Trailer  Turned  in 
31-Foot  Circle 

Flexibility  in  handling  a  motor  tractor  and 
trailer  is  probably  one  of  the  first  requirements 
of  contractors.  This  requirement,  among 
others,  is  asserted  to  be  fulfilled  by  the  outfit 
shown  in  the  picture.  It  is  manufactured  by 
the  Watson  Wagon  Company,  of  Canastota, 
N.  Y.  The  equipment  has  been  tried  for  more 
than  a  year  on  heavy  contracting  work. 

The  tractor  and  trailer  can  be  turned  in  a 
31-ft.  circle  without  backing.  By  backing  only 
once  the  turn  can  be  made  in  a  20-ft.  circle. 
It  is  also  claimed  that  the  outfit  can  be  turned 
on  a  12-ft.  roadway  by  a  driver  possessing  or- 
dinary skill.  Another  advantage  of  the  short- 
turn  feature  is  the  leverage  that  can  be  brought 
to  bear  in  pulling  out  of  a  hole. 

The  engine  is  supported  by  special  springs  on 
a  subframe  entirely  independent  of  the  main 
frame  so  that  none  of  the  trailer  load  comes  on 
the  special  springs,  which  are  designed  to  sup- 
port only  the  constant  weight  of  the  engine, 
driver's  cab  and  gasoline  tank.     The  load  on 


TKACTOR    CAN    BE    USED    WITH    OTHER    KINDS    OF 
TRAILERS   FOR    HAULING   LUMBER 

the  main  frame  is  carried  by  the  usual  set  of 
heavy  springs.  This  method  of  construction 
protects  the  engine  and  the  vital  parts  of  the 
car  from  undue  vibration  and  shock. 

Another  feature  of  this  new  equipment  is  the 
distribution  of  the  load,  more  than  60  per  cent 
of  which  is  carried  on  the  steel  tires  of  the 
trailer.  The  new  equipment  is  constructed  so 
that  the  standard  trailer  unit  is  a  bottom  dump, 
similar  to  the  Watson  bottom-dumping  wagon, 
but  much  stouter  and  heavier.  Trailers  of  the 
other  design  can  be  readily  substituted  for 
hauling  lumber  and  other  materials. 


A  New  Waterwheel  Governor 

A  new  type  of  waterwheel  governor,  to  be 
known  as  Type  T,  has  been  developed  and  re- 
cently placed  on  the  market  by  the  Lombard 
Governor  Company  of  Ashland,  Mass.  Al- 
though this  governor  is  primarily  intended  for 
direct  connection  to  wicket-gate  turbines,  it 
may  also  be  applied  to  cylinder  gate  wheels.  It 
is  built  in  all  sizes  from  3000  ft.-lb.  output  to 
30,000  ft.-lb.  output,  this  range  making  it  ap- 
plicable to  all  wicket-gate  turbines  up  to  8000 
hp.  under  50-ft.  head.  For  units  requiring 
more  energy  to  handle  the  gates  a  Type  T 
actuator  is  used  in  conjunction  with  ser- 
vomotors furnished  by  the  wheel  builders. 

In  the  accompanying  illustration  the  gov- 
ernor is  shown  arranged  for  direct  connection 
to  a  horizontal  gate  shaft.  It  is  also  furnished 
with  a  sub-base  which  forms  both  a  steady 
bearing  and  a  support  for  a  vertical  gate 
shaft.  The  unit  may  be  operated  on  either  the 
open  or  the  closed  system  and  is  driven  by  a 
novel  design  of  rotary  pump  which  may  be 


NEW    TYPE   OF    WATERWHEEL    GOVERNOR 

either    belt    or    motor    driven.      The    pump    is 
equipped  with  a  special   unloading  valve. 

The  makers  claim  that  this  governor  is  un- 
usually steady  under  constant  load,  quickly 
regains  equilibrium  under  sudden  load  change, 
and  gives  the  same  degree  of  speed  regulation 
which  is  obtained  with  other  Lombard  gov- 
ernors of  recent  design.  One  of  its  outstand- 
ing features  is  that  its  foot-pounds  of  output 
may  be  very  easily  increased  without  changing 
the  governor  setting  or  altering  the  gate  rig- 
ging or  the  governor  connections  thereto.  The 
entire  range  of  governor  sizes  is  obtained  with 
only  two  governor  frames  with  the  cylinders 
interchangeable. 


Hauling  Contractor  Buys 
50  Motor  Trucks 

What  is  asserted  to  be  the  largest  transac- 
tion between  an  automobile  manufacturer  and 
a  contractor  took  place  recently  when  Stedman 
Bent,  hauling  contractor,  of  Philadelphia,  pur- 
chased 50  White  5-ton  trucks. 

Mr.  Bent  is  thought  to  be  the  first  contractor 
to  go  into  the  motor-haulage  field  on  such  a 
gigantic  scale.  His  efforts  are  backed  up  by 
carefully  kept  cost  records,  and  he  is  sur- 
rounded by  a  staflf  of  transportation  experts 
who  have  worked  out  a  system  whereby  the 
purchaser  pays  only  for  the  actual  work.  He 
is  prepared  to  do  hauling  of  any  nature  by  the 
day,  week  or  month,  or  by  the  yard  or  ton,  and 
in  this  way  render  service  to  any  contractor, 
merchant  or  manufacturer. 

The  purchase  of  50  trucks  brings  Mr.  Bent's 


fleet  to  a  total  of  61,  the  first  of  which  was 
bought  in  February  of  this  year.  In  hauling 
dirt  from  cellar  excavations  Mr.  Bent  estimates 
that  one  of  his  trucks  can  do  the  work  of  nine 
teams,  hauling  three  times  as  much  on  a  single 
trip  and  making  three  or  four  times  as  many 
trips  as  a  team. 


800  Miles  Across  Roadless  Ground  Made 
in  13  Days  by  Motor  Truck 

What  is  thought  to  be  a  new  record  in  trans- 
portation annals  has  just  been  established  by 
the  U.  S.  Army  truck  train  13  in  its  overland 
run  from  Columbus,  N.  M.,  to  San  Antonio, 
Tex. 

More  than  800  miles  were  negotiated  in  13 
days'  actual  running  time.  Two  days  were 
spent  in  El  Paso  and  two  on  the  road,  making 
the  total  elapsed  time  17  days.  With  the  excep- 
tion of  a  stretch  of  about  30  miles  leading  into 
San  Antonio,  there  was  practically  no  road  at 
all.  The  greater  part  of  the  route  was  across 
trackless  desert,  whose  tractive  surface  was  a 
thin  sun-baked  layer  over  the  sand.  Sometimes 
it  was  necessary  for  the  men  to  build  roads  for 
the  trucks  of  firewood  taken  from  the  chuck 
trucks.  Fifty  miles  were  made  in  this  way. 
It  was  also  necessary  to  ford  streams  and  pull 
through  long  stretches  of  gumbo  mud. 

Through  all  these  unfavorable  conditions  the 
train  of  3-ton  Riker  trucks,  built  by  the  Loco- 
mobile Company  of  America,  had  to  carry  its 
own  supplies,  gasoline  for  the  machine  and 
subsistence  and  water  for  the  men.  The  train 
was  operating  as  an  independent  unit  and  could 
not  secure  supplies  from  any  outside  source. 


Switzerland  Wants  Catalogs 

The  American  consul  at  Geneva,  Switzer- 
land, advises  the  foreign  trade  committee  of 
the  Chicago  Association  of  Commerce  that  a 
special  room  for  catalogs  of  American  manu- 
facturers has  been  set  aside  in  the  new  large 
<]uarters  of  the  legation.  Concerns  interested 
are  requested  to  supply  late  editions  and  data 
useful  to  commercial  inquirers. 


Get  Patents  on  Words 

Patents  have  been  granted  the  Permutit 
Company,  New  York  City,  covering  several 
words  used  in  connection  with  the  company's 
trademark.  The  words  "permutize,"  "per- 
mutized,"  "zerowater"  and  "zerohardness" 
may  be  used  only  in  referring  to  the  Permutit 
Company. 


First  Issue  of  Pan-American  Record 

The  initial  issue  of  the  Pan-American  Rec- 
ord, the  new  house  organ  of  the  Pan-Ameri- 
can Petroleum  &  Transport  Company,  was 
published  this  month.  The  issue,  which  is  well 
illustrated,  contains  a  history  of  the  com- 
pany and  its  subsidiaries,  as  well  as  news  of 
the  activities  of  the  organization. 


CONTRACTOR  WHO  HAS  61  TRUCKS  SAYS  ONE  DOES 
WORK   OF   NINE   TEAMS 


Business  Notes 

G.  S.  Green  Company,  New  York  City,  will 
hereafter  carry  a  complete  line  of  the  products 
of  the  Dobbie  Foundry  &  Machine  Company 
and  act  as  that  company's  sales  repre-sentative 
in  the  territory  formerly  handled  directly  from 
the  factory. 

H.  Gries  has  been  made  sales  manager  of 
the  new  export  department  of  the  Lynchburg 
Foundry  Company.  His  office  is  at  90  Wall 
Street,  New  York  City. 

Royal  C.  Wise,  sales  engineer  and  specialist 
in  pumping  machinery,  Chicago,  has  removed 
his  office  to  the  Monadnock  Block. 

The  Imperial  Brass  Manufacturing  Company, 
Chicago,  is  about  to  start  construction  on  an 
addition  to  its  plant  which  will  double  the 
present  space. 

The  Federal  Motor  Truck  Company  of  De- 
troit recently  held  a  conference  at  Cedar  Point, 
Ohio,  at  which  150  of  the  company's  represen- 
tatives were  present. 
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The  Chemists 

LAST  WEEK  a  suggestion  was  made 
in  New  York  that  the  chemists  should 
be  brought  into  closer  fellowship  with  the 
engineers,  and  that  one  way  of  bringing 
this  about  would  be  to  have  them  take 
quarters  in  the  Engineering  Societies 
Building.  The  suggestion,  it  seems  to  this 
journal,  is  a  most  happy  one.  To  dilate 
upon  the  interdependence  of  chemistry  and 
engineering  is  to  insult  the  intelligence  of 
engineering  readers.  The  interdependence 
is  such  as  to  need  no  demonstration.  Why, 
then,  should  not  a  closer  relationship  be 
developed  between  the  chemists  and  engi- 
neers as  citizens  interested  in  the  indus- 
trial welfare  of  our  country,  as  technical 
men  imbued  with  the  same  high  ideals  and 
working  to  the  same  common  end — maxi- 
mum efficiency  in  the  use  of  our  natural 
resources?  We  trust  that  the  movement 
will  rapidly  gather  strength,  that  the  close 
scientific  relation  between  the  two  fields 
will  quickly  be  paralleled  by  equally  close 
society  and  personal  relations.  The  engi- 
neers know  that  they  would  be  benefited; 
we  trust  that  the  chemists  will  see  equal, 
or  at  least  very  considerable,  advantages. 

Professional  Unity 

WE  are  moving  fast.  Even  the  most 
casual  observer  cannot  help  but  no- 
tice that  never  has  there  been  such  rapid 
progress  toward  professional  unity,  toward 
forms  of  activities  which  would  give  the 
engineer  a  large  place  in  the  nation's  life. 
Never  before  have  local  engineering  so- 
cieties done  such  excellent  work.  Never 
have  their  members,  through  committees 
and  civic  organizations,  helped  so  much 
toward  the  solution  of  public  problems  of 
an  engineering  character.  Nationally,  the 
clearest  index  of  the  present  professional 
disposition  is  the  determination  of  the 
American  Society  of  Civil  Engineers  to 
join  with  the  other  three  leading  engineer- 
ing societies  in  a  common  home  in  New 
York  City.  The  Naval  Consulting  Board 
demonstrated  in  a  public  way  what  the 
engineers  could  do  on  a  public  problem. 
Now  there  is  a  movement  on  foot  to  con- 
tinue its  organization  in  order  that  the  en- 
gineer may  exercise  a  larger  influence  on 
public  life.  Nor  is  the  advance  movement 
confined  entirely  within  the  profession.  As 
briefly  stated  in  this  journal  on  Sept.  23, 
conferences  are  under  way  between  engi- 
neers, the  applied  scientists  and  the  pure 
scientists  looking  for  closer  co-operation  on 
matters  that  affect  the  public  good.  The 
chemists  have  been  members  of  the  Naval 
Consulting  Board,  and  now  it  is  informally 
proposed  that  they  be  invited  to  make  their 
home  with  the  engineers  in  the  United  So- 
cieties Building.  Truly  these  are  great 
days  for  the  profession  and,  clearly,  we  ate 


merely  at  the  beginning  of  things.  We  are 
only  laying  the  groundwork.  What  will  be 
the  superstructure? 

Uniform  Highway  Cost  Accounting 

TIME  and  again  at  highway  conventions 
one  hears  on  the  floor  and  in  the  corri- 
dors talk  about  the  cost  of  work.  Invari- 
ably explanation  of  the  units  and  additional 
data  are  asked  for  in  order  that  listeners 
may  translate  the  figures  into  a  form  com- 
parable with  their  own  cost  records.  In 
other  words,  there  is  need  for  a  standard 
method  of  reporting  highway  construction 
costs.  It  does  not  matter  so  much  what  the 
units  are  or  what  the  method  of  subdi- 
vision is.  Uniformity  of  records  is  the 
important  consideration.  There  is  now  a 
means  by  which  uniformity  in  these  costs 
can  be  brought  about.  The  Office  of  Pub- 
lic Roads  specifies  in  the  rules  under  which 
the  $75,000,000  federal-aid  appropriation 
will  be  expended  that  it  may  require  unit 
costs  be  kept  on  any  project  on  forms 
supplied  by  the  office.  Since  all  states  will 
probably  take  advantage  of  the  federal  ap- 
propriation the  government's  form  will 
come  to  their  attention  and  will  necessarily 
influence  the  cost-keeping  records.  The 
form  has  not  yet  been  determined  upon,  but 
doubtless,  with  the  experience  of  the  office, 
it  will  adequately  fit  the  needs  of  highway 
engineers  and  contractors.  It  will  be  a 
boon  to  the  road-building  art  if  through 
this  means  a  standard  method  of  reporting 
road  costs  is  adopted  by  the  highway  organ- 
izations of  this  country. 

Concrete  Road  Resurfacing 

HAVING  been  a  pioneer  in  concrete 
road  building,  Wayne  County,  Michi- 
gan, has  been  looked  upon  as  a  source  of 
information  on  good  concrete  road  prac- 
tice. It  has  developed  systems  and  methods, 
has  experimented  and  tried  out  processes 
in  order  to  select  anything  that  would  al- 
low it  to  improve  on  its  construction  stand- 
ards. Those  interested  in  the  possibilities 
of  concrete  in  road  improvement  will  watch 
with  interest  another  of  Wayne  County's 
pioneer  steps — the  using  of  concrete  as  a 
resurfacing  material.  No  concrete  roads  in 
Wayne  County  have  as  yet  worn  out,  but 
Edward  N.  Hines,  who  is  responsible  for 
the  experiment,  realizes  that  some  day  per- 
haps a  concrete  road  may  need  restoration, 
and  his  faith  in  concrete  is  such  as  to  make 
him  believe  that  nothing  will  restore  such 
a  road  so  well  as  the  original  material. 
The  details  are  described  on  page  434.  A 
3-inch  slab  reinforced  and  of  such  a  rich 
mixture  as  1:1%:2V2  is  a  pretty  husky 
wearing  surface.  Many  of  the  California 
roads  laid  on  earth  are  only  1  in.  thicker. 
The  work  should  be  looked  upon  in  its  true 


light.  It  is  an  experiment  and  should  be 
regarded  as  such  for  some  time  to  come. 
The  cost  for  the  job  described  is  not  as  low 
as  might  be  desired.  The  construction  is 
as  yet  only  an  experiment  and  standardized 
methods  once  evolved,  provided  the  experi- 
ment proves  itself  worthy  and  graduates 
into  standard  practice,  will  probably  reduce 
the  cost  to  a  reasonable  figure. 

New  York  Sympathetic  Strike 

BRIEF  mention  was  made  in  this  jour- 
nal last  week  of  the  threat  made  at 
New  York  City  to  call  out  all  union  labor 
in  sympathy  with  the  strikers  of  the  city's 
electric  transportation  lines.  The  call  in- 
volved approximately  three-quarters  of  a 
million  workers.  It  was  predicted  last 
week  that  less  than  200,000  would  go  out. 
As  a  matter  of  fact,  the  number  was  only 
about  60,000 — a  clear  demonstration  that 
labor  thinks  for  itself,  that  those  who  have 
contracts  with  employers  will  carry  them 
out  regardless  of  the  dictates  of  irrespon- 
sible leaders.  The  federal  precedent  em- 
boldened the  leaders  to  make  the  try.  It 
was  not  sufficiently  influential,  however, 
with  the  rank  and  file  to  tie  up  the  whole 
industrial  life  of  New  York. 

Business  and  Engineering 

IN  the  offer  of  a  money  prize  by  the  en- 
gineers' subdivision  of  the  Chicago  As- 
sociation  of  Commerce   for  papers  which 
will  make  the  young  engineer  early  grasp 
his   relation   to   the   business   and  profes- 
sional world  there  is  more  significance  than 
appears  on  the  surface.    The  great  portion 
of  the  work  of  this  association,  which   is 
conceded  to  be  a  model  for  all  other  simi- 
lar organizations,  is  done  largely  by  com- 
mittees, but  the  membership  is  divided  into 
seventy-eight    sub-divisions    according    to 
business   affiliations.     The  engineers   hold 
meetings  at  regular  intervals  throughout 
the  year  to  discuss  business  problems  of  the 
profession.    Among  the  topics  to  which  at- 
tention keeps  reverting  are  the  education 
of  public  officials  and  laymen  in  engineer- 
ing and  the  advantages  of  employing  real 
engineers.    Finally  it  was  concluded  to  at- 
tempt to  encourage  as  many  of  the  younger 
men  as  possible  in  the  process  of  doing  the 
educating.     The  efforts  put  forth  will  be 
a  better  reward  to  the  men  participating 
than  the  actual  prizes.    Only  after  several 
months'   consideration   by   a   committee  of 
the  brainiest  business  men  in  Chicago  was 
the  prize  money  appropriated.     To  devote 
money  to  such  a  purpose  was  creating  a 
new  precedent,  and  they  wanted  to  be  sure 
it  was  a  good  one.     When  business  comes 
half  way  or  more  to  meet  the  young  engi- 
neer he  should  appreciate  .and  welcome  his 
opportunity.    May  the  papers  be  numerous. 
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Commercial  Possibilities  with 
Activated-Sewage  Sludge 

FROM  statements  made  before  the  Amer- 
ican Chemical  Society  at  its  convention 
in  New  York  last  week  it  appears  that  the 
recovery  of  nitrogen,  as  a  fertilizer  base, 
from    sewage    sludge,    on    a    commercially 
practicable  scale,  is  at  last  well  within  the 
range  of  actual  accomplishment.     The  an- 
nouncement is  of  signal  importance,  and  its 
influence  will  be  felt  far  beyond  the  field 
of  sanitary   engineering.     The  facts   upon 
which  this  prediction  is  made  are  contained 
in  the  paper,  on  page  444,  by  William  R. 
Copeland,  chemist  in  charge  of  the  Milwau- 
kee Sewage  Testing  Station,  which  is  fol- 
lowed (page  445)  by  a  discussion  by  George 
W.  Fuller,  consulting  engineer,  New  York 
City.    Of  course,  everyone  has  known  that 
sewage  contains  valuable  chemical  ingredi- 
ents hitherto  allowed  to  run  to  waste,  and 
it  is  not  news,  either,  to  learn  that  nitro- 
gen may  be  extracted  from  sludge.     The 
outstanding  feature  of  Mr.  Copeland's  in- 
vestigation,   however,    is    that   this    result 
appears  now  to  be  commercially  practicable. 
In  the  earlier  types  of  sewage  treatment 
plant  plain  sedimentation  or  septicization 
was  resorted  to.     Then  came  the  Imhoff 
tank,  with   its  separation  of  settling  and 
sludge-digestion  chambers.    In  all  of  these 
processes  the  nitrogen  content  of  the  sludge 
amounted  to  only  from  1.2  to  3  per  cent- 
much  less  than  would  be  expected  from  the 
composition    of    the    raw    sewage.      This 
diminution  of  nitrogen,  however,  is  readily 
accounted  for  by  the  nature  of  the  process 
of  treatment.     Some  of  it  passed  away  in 
the  form  of  colloidal  matter  with  the  tank 
effluent  and  a  substantial  portion  was  lost 
by  conversion  into  gases  which  escaped  di- 
rectly to  the  atmosphere.    With  the  newer 
form  of  sewage  treatment  by  the  activated- 
sludge  method  these  channels  of  escape  for 
the  nitrogen  are  effectively  blocked,  for  one 
of  the  distinctive  features  of  the  process  is 
that  nitrogen-carrying  colloidal   and   sus- 
pended matters  of  the  sewage  are  collected 
in  the  sludge. 

The  Milwaukee  data  show  that  dry  sludge 
from  the  activated-sludge  process  contains 
about  twice  as  much  nitrogen  as  the  sludge 
from  other  processes.  In  this  condition  we 
have  the  master  key  with  which  to  unlock 
the  treasure  stored  up  in  sewage  sludge. 
On  a  basis  of  10  per  cent  moisture  the 
activated  sludge  at  Milwaukee  shows  a  ni- 
trogen content,  figured  as  ammonia,  of  from 
4.6  to  5  per  cent,  as  against  only  11/2  to 
3  per  cent  of  nitrogen  from  sludges  pro- 
duced by  other  processes.  At  present  prices 
nitrogen,  according  to  Mr.  Copeland,  is 
worth  $2.50  per  unit,  or  per  cent.  In  nor- 
mal times  the  value  of  this  product  would 
be  about  $2  per  unit.  Summing  up  the 
situation  Mr.  Copeland's  figures  indicate 
that  the  dried  sludge  from  the  activated 
process  (10  per  cent  moisture)  is  worth 
from  $9  to  |15  per  ton,  while  the  total  cost 
of  getting  this  product  and  placing  it  on 
the  market,  including  all  overhead  expenses, 
will  range  from  $8  to  $12  per  ton.  It  is 
pointed  out,  also,  that  this  cost  may  be 
materially  reduced  in  the  case  of  large 
plants. 


If  sewage  treatment  plants  can  be  made 
to  produce,  at  a  profit,  nitrogen  as  a  base 
for  high-grade  fertilizers  their  field  of  use- 
fulness will  be  very  materially  widened. 
Reduced  operating  costs  certainly  will  have 
a  decided  influence  in  stimulating  sewage 
plant  construction,  with  a  consequent  re- 
duction in  the  number  of  nuisance-produc- 
ing water  courses  throughout  the  country. 
It  may  be,  therefore,  that  the  Milwaukee 
work  foreshadows  a  sanitary  improvement 
program  of  national  proportions. 


Will  It  Rise  to  Its  Opportunity? 

NEXT  WEEK  the  American  Society  of 
Municipal  Improvements  will  meet  in 
Newark,  N.  J.  Will  it  take  the  steps 
needed  to  place  its  work  on  the  high  plane 
of  our  other  national  engineering  so- 
cieties ? 

As  at  present  conducted,  its  procedure  in 
the  making  of  specifications  is  a  reflection 
on  the  American  engineering  profession. 
Specification-making,  when  a  part  of  the 
function  of  any  society,  is  considered  one 
of  its  most  important  activities.  Conse- 
quently in  organizations  of  recognized 
standing  a  practice  has  grown  up  which 
insures  the  very  closest  scrutiny  of  pro- 
posed specifications  in  order  that  the  final 
result  may  represent  the  best  work  of  the 
organization  and  that  all  possible  flaws  will 
be  detected  and  all  objections  calmly  con- 
sidered. 

The  American  Society  for  Testing  Ma- 
terials is  the  leading  engineering  body  in 
this  country  which  formulates  and  adopts 
specifications.  When  a  new  subject  is  to 
be  taken  up  its  procedure  is  to  appoint  a 
committee.  This  body,  after  due  consider- 
ation, brings  in  a  tentative  specification, 
which  must  run  the  following  gauntlet  be- 
fore final  adoption : 

1.  Publication  in  advance  of  an  annual 
meeting. 

2.  Consideration  at  that  meeting.  The 
meeting  may  either  refer  the  specification 
back  to  the  committee,  or  may  order  it 
printed  in  the  year  book  as  a  tentative 
specification  for  a  two-year  period. 

3.  Consideration  in  an  annual  meeting 
two  years  later.  In  the  intervening  two 
years  amendments  may  have  been  proposed 
and  changes  made.  In  that  event  the 
specification,  as  amended  and  changed,  is 
printed  in  advance  of  the  second  meeting. 

4.  Consideration  at  this  second  meeting, 
at  which  the  specification  may  be  again  re- 
ferred back  to  the  committee  or  may  be 
passed  to  letter  ballot  of  the  members. 

5.  Approval  by  letter  ballot,  in  which 
each  member  of  the  society  is  entitled  to 
vote. 

It  is  patent  that  this  procedure  gives  an 
opportunity  for  all  objections  to  be  heard 
and  every  clause  to  be  scrutinized.  There 
can  be  no  star-chambering.  There  can  be 
no  manipulation  by  manufacturers  without 
the  fact  becoming  known.  It  is  this  care- 
ful procedure  which  has  given  the  work  of 
the  American  Society  for  Testing  Mate- 
rials so  enviable  a  standing. 

Contrast  this  deliberate,  careful  policy 
with    that    of    the    American    Society    of 


Municipal  Improvements.  The  Proceedings 
of  the  1915  convention  of  that  society, 
pages  535  and  536,  lays  down  the  following 
procedure:  "That  the  president  direct  the 
subcommittees  to  consider  more  fully  their 
reports  prior  to  the  date  of  the  convention 
and  that  the  chairman  of  each  committee 
transmit  an  advance  copy  of  his  report  for 
publication  with  the  advance  copies  of 
papers;  also  that  the  subcommittees  meet 
on  the  day  preceding  the  first  day  of  the 
convention  and  report  to  the  general  com- 
mittee on  the  first  or  second  day  of  the 
convention.  And  that  when  a  majority  of 
the  subcommittee  is  not  in  attendance  at 
the  convention  the  president  be  authorized 
to  appoint  additional  members  of  such  sub- 
committees from  the  members  present." 
The  general  committee  refererred  to  is  a 
board  of  five  on  standard  specifications, 
which  sits  at  convention  time  to  pass  on 
the  work  of  its  subcommittees. 

This  procedure  is  merely  suggestive;  it 
is  not  obligatory.  There  is  no  compulsory 
advance  printing,  so  that  the  membership 
may  carefully  scrutinize  what  they  will  be 
expected  to  vote  upon.  As  a  matter  of 
fact,  in  the  past  it  has  not  been  unusual 
for  members  of  subcommittees  to  have  no 
specifications  ready  previous  to  their  ap- 
pearance in  the  convention  city.  Every- 
thing is  done  with  a  rush,  without  that 
calm  consideration,  that  openness  which  is 
absolutely  essential  if  the  engineering  pub- 
lic is  to  have  respect  for  the  result.  We 
submit  that  even  experienced  engineers  are 
not  competent  in  a  day  or  two  to  pass  judg- 
ment on  a  complicated  specification.  It 
needs  study.  It  needs  analysis.  Both  are 
impossible  in  the  brief  sittings  of  the  com- 
mittees. 

Moreover,  there  are  necessarily  commer- 
cial interests  involved  in  some  of  the  speci- 
fications. Since  they  are  not  published  in 
advance  rival  manufacturers  find  it  neces- 
sary to  come  in  force  to  fight  for  what  they 
consider  their  rights.  As  a  result,  the  com- 
mercial brawls  at  the  conventions  have 
been  nothing  short  of  disgraceful. 

But  some  will  contend  that  no  bad  speci- 
fications have  been  adopted.  Even  should 
that  be  the  case,  thanks  are  not  due  to  the 
system  or  to  the  scrutiny  of  the  member- 
ship but  rather  to  the  ability  of  a  few  able 
men  and  to  the  strenuous  fights  of  rival 
manufacturers.  Those  who  want  some 
light  on  the  society's  procedure  are  advised 
to  read  the  discussion  on  pages  522  to  529 
and  537  to  553  of  the  Proceedings  of  the 
Dayton  meeting.  They  tell  about  the  adop- 
tion of  a  patented  specification  as  one  of 
the  standards  of  the  society. 

The  American  Society  of  Municipal  Im- 
provements can  become  a  force  for  great 
good,  and  that  is  why  the  Engineering 
Record  urges  the  reform  of  its  procedure. 
So  long  as  it  follows  its  present  course  it 
will  be  distrusted  by  the  profession,  and 
the  fine  work  it  is  doing  in  the  presenta- 
tion of  technical  papers  will  be  more  than 
counterbalanced  and  vitiated.  This  year 
while  its  program  is  absurdly  long,  it  pre- 
sents some  very  excellent  material.  It  is 
regrettable  that  its  specification-making 
procedure  does  not  comport  with  the  excel- 
lence of  its  other  work. 
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Engineering  Expression  on  Public 
Questions 

THE  Council  of  National  Defense,  estab- 
lished by  federal  law,  has  taken  over 
the  work  of  the  Naval  Consulting  Board, 
and  that  body's  organization,  therefore,  is 
ready  for  dissolution.  It  has  performed 
a  great  public  work.  It  has  demonstrated 
what  an  influence  engineers  are  capable 
of  exercising  and  what  work  they  can  do 
on  public  problems  of  an  engineering  char- 
acter. 

Shall  that  organization,  formed  and 
equipped  to  carry  out  the  engineers'  part 
in  a  great  national  work,  be  disbanded? 
Or  shall  it  be  made  the  agency  through 
which  the  engineer  henceforth  will  project 
himself  into  public  affairs?  These  are  the 
questions  that  were  raised  last  week  in 
New  York  City  before  a  group  of  repre- 
sentative engineers  called  together  by  W. 
L.  Saunders. 

At  the  outset,  let  us  lay  down  the  propo- 
sition that  the  engineer  needs  some  agency 
for  public  expression.  That,  the  Engineer- 
ing Record  holds,  is  no  longer  open  for  dis- 
cussion. The  engineering  profession  has 
indicated  clearly  its  attitude  by  its  approval 
of  the  public  activities  of  local  and  national 
engineering  societies. 

Then  remains  the  question.  What  shall 
that  agency  be? 

At  first  blush,  most  engineers,  we  be- 
lieve, will  object  to  the  establishment  of  a 
new  organization.  They  will  feel  that  the 
existing  national  bodies  should  be  the 
agency  for  expression.  These  bodies  are 
well  established.  Their  memberships  are 
large  and  representative.  Their  standing 
is  of  the  highest.  Their  organizations  have 
been  perfected. 

Can  the  national  engineering  societies  be 
brought  to  play  their  part  in  such  a  pro- 
gram of  public  expression?  That  question 
points  to  the  difficulty  of  relying  upon  the 
national  engineering  societies  to  do  this 
work.  Their  expressed  object  is  to  ad- 
vance professional  knowledge  and  to  secure 
the  maintenance  of  high  standards  in  the 
profession.  Their  activities,  however,  have 
kept  pace  with  the  times;  their  constitu- 
tions have  not.  Despite  their  activities  in 
public  affairs,  there  is  undoubtedly  a  large 
number  of  their  members  who  are  not  yet 
won  over  to  the  new  point  of  view,  and  who 
would  especially  object  to  the  virile  work 
that  needs  to  be  done.  In  time,  no  doubt, 
the  entire  membership  will  favor  more 
active  participation  in  public  affairs. 

While  the  Naval  Consulting  Board's  or- 
ganization would  be  untrammeled  by  prece- 
dent, and  would  have  public  activity  as  its 
main  object,  there  would  be  some  difficulties 
in  its  way.  While  no  one  would  be  eligible 
to  membership  in  the  new  body  unless  he 
belonged  to  one  of  the  national  engineering 
bodies,  the  new  organization  could  not  have 
the  prestige  of  the  existing  ones.  Its  mem- 
bership would  be  smaller  and  less  repre- 
sentative. Much  would  need  to  be  done  to 
knit  it  together  and  to  recruit  a  member- 
ship large  enough  to  be  effective. 

Something  should  be  done;  some  agency 
provided  to  bring  the  engineers'  influence 
to  bear  on  our  national  life.     If  the  com- 


mittee appointed  at  Mr.  Saunders'  meeting 
believes,  on  inquiry,  that  the  national  so- 
cieties will  not  assume  the  function  and 
agree  to  exercise  it  with  vigor,  then  there 
is  call  for  perpetuation  of  the  Naval  Con- 
sulting Board's  organization.  At  best, 
however,  in  the  judgment  of  the  Engineer- 
ing Record,  that  organization  would  be  a 
temporary  one,  and,  if  formed,  should  stand 
ready  a  few  years  hence  to  pass  back  to  the 
national  societies  this  public  service  func- 
tion which  they,  better  than  any  other  body, 
can  exercise. 


All  the  Evidence  In  on  the  Quebec 
Bridge  Case 

SINCE  the  loss  of  the  suspended  span  of 
l;he  Quebec  Bridge  on  Sept.  11  two  prin- 
cipal explanations  have  been  offered  by  cor- 
respondents of  this  journal  for  the  initial 
failure.  The  first  was  that  the  sections  of 
the  rocker-joint  castings  were  insufficient 
or  improper  in  design;  the  second,  that  the 
support  was  in  unstable  equilibrium. 

Instead  of  printing  these  discussions,  all 
of  which  were  prepared  without  full  data 
as  to  the  details  of  the  rocker-joint  and  of 
the  lower  ends  of  the  lifting  stirrup,  the 
Engineering  Record  considered  it  better 
to  withhold  them  until  all  the  evidence  was 
presented.  In  this  issue  the  remaining 
pertinent  data  are  published. 

Before  entering  on  a  brief  discussion  of 
the  data,  the  Engineering  Record  wishes 
to  put  on  record  the  candor  with  which  the 
Board  of  Engineers  and  the  officers  of  the 
St.  Lawrence  Bridge  Company  have  met 
every  inquiry  regarding  the  accident. 
Everything  asked  for  has  been  given ;  every 
facility  afforded  to  put  the  profession  in 
possession  of  information  that  might  shed 
light  on  the  cause  of  failure. 

As  to  the  castings,  the  tests  and  analysis 
of  specimens  leave  no  ground  for  criticism 
as  to  the  character  of  the  metal.  The 
composition  is  up  to  specifications;  the 
strength  and  ductility  very  satisfactory. 
There  were  no  rejections,  and  the  inspec- 
tion was  careful.  No  details  are  avail- 
able to  show  the  history  of  the  annealing; 
the  usual  practice  of  the  Canadian  Steel 
Foundries,  Ltd.,  which  furnished  the  cast- 
ings, was  followed. 

The  computations  reveal  an  interesting 
condition.  If  the  load  were  to  be  carried 
entirely  in  direct  compression  the  stresses 
that  would  have  developed  in  an  intermedi- 
ate casting  without  wings  would  be  well 
within  the  limits  of  good  practice.  Mani- 
festly the  design  of  an  intermediate  mem- 
ber that  would  act  only  in  compression  was 
out  of  the  question.  Longitudinal  sta- 
bility was  required  not  only  during  hoist- 
ing, but  while  the  span  was  on  the  bents 
at  Sillery  Cove.  But  the  addition  of  the 
longitudinal  wings  actually  weakened  the 
casting,  or,  to  put  it  in  a  better  way,  re- 
quirad  the  casting  to  take  bending  stresses. 
These  were  limited  by  the  designers  (with 
their  assumption  of  stress  distribution)  to 
20,000  lb.  per  square  inch.  It  will  be  noted 
that  these  stresses  are  checked  by  an  al- 
ternative assumption  as  to  stress  distribu- 
tion.     The    factor   of   safety,    however,    it 


seems  to  this  journal,  was  too  low  for  a 
member  in  such  a  responsible  position  and 
made  of  such  material.  The  success  of  the 
whole  unprecedented  hoisting  operation 
was  directly  involved. 

While,  in  the  opinion  of  this  journal,  a 
higher  factor  of  safety  would  have  been 
advisable,  the  only  conclusion  that  seems 
warranted  is  that  the  failure  was  due  to  a 
defect  in  the  metal. 

The  second  explanation  of  the  initial 
cause  of  failure  has  been  that  the  support 
was  in  unstable  equilibrium.  The  drawings 
shown  elsewhere  in  this  issue  indicate  that 
the  lowest  pin  of  the  stirrup  system  was 
but  3H>  in.  above  the  transverse  pin  be- 
tween the  suspended  span  and  the  inter- 
mediate casting.  There  was  a  large  pin 
through  diaphragms  in  the  lifting  girder  it- 
self, but  movement  about  this  pin  was  ef- 
fectively prevented  by  the  connections  be- 
tween the  stub  link  and  the  cover  plates  of 
the  girders. 

With  the  very  small  vertical  distance, 
31/2  in.,  between  the  lower  pin  of  the  sus- 
pended span  and  the  transverse  pin  carry- 
ing the  span,  any  error  in  exactly  centering 
the  latter  pin  and  castings  on  the  support- 
ing girder  would  tend  to  tip  the  latter 
and  the  stub  link  to  which  it  was  attached. 
Excess  loading  would  therefore  be  thrown 
in  one  wing  of  the  rocker  casting,  and  the 
tipping  would  tend  to  cause  the  casting  and 
span  to  slip  off  the  greased  longitudinal 
pin.  Friction  and  the  light  %-in.  center- 
ing plates  only  prevented  slipping.  Never- 
theless, the  system  was  in  stable  equi- 
librium, provided  the  central  relation  of  all 
of  the  parts  was  maintained. 

Furthermore,  when  the  inquiry  comes 
down  to  a  review  of  the  facts,  as  opposed 
to  the  theory  of  slippage,  the  answer  can 
only  be  that  slipping  did  not  occur.  We 
know  positively,  from  the  evidence  af- 
forded by  the  southwest  lifting  girder,  that 
the  span  went  off  diagonally — that  it  did 
not  slide  off  the  hanger.  Furthermore,  the 
picture  of  the  span  going  into  the  river, 
published  in  this  journal  Sept.  16,  dis- 
tinctly shows  three  of  the  corners  seated 
on  the  girders,  while  the  fourth  corner,  the 
southwest  one,  was  under  water  and  60  to 
70  ft.  lower  than  the  other  three.  Under 
very  extreme  conditions,  therefore,  the  sup- 
ports held  their  load  in  place,  even  though 
the  figures  and  the  drawings  show  a  dan- 
gerous dependence  on  pin  friction  and  ac- 
curacy in  shop  work. 

In  the  judgment  of  this  journal  the  case 
of  the  suspended  span  of  the  Quebec  Bridge 
is  closed.  Fortunately,  sufficient  evidence 
was  preserved  on  the  girder  to  show  ex- 
actly what  happened.  This  evidence,  com- 
bined with  the  detailed  drawings,  leaves  it 
to  every  engineer  to  draw  his  own  con- 
clusions. Some  will  believe,  as  does  this 
journal,  that  greater  factors  of  safet.v 
should  have  been  used  in  the  intermediate 
castings  and  the  suspension  details.  While 
engineers  are  entitled  to  these  beliefs, 
however,  it  should  be  distinctly  borne  in 
mind  that  under  most  severe  punishment 
three  of  the  intermediate  castings  proved 
their  suflSciency,  as  did  also  the  suspension 
details  which  have  been  called  into  ques- 
tion. 
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BY  JULY    1,   040,000  SQUARE  FEET  OF   SLAB    H  AD    BEEN    COMPLETED    IN    34    WORKING    DAYS 

Addition  to  Detroit  Plant  Sets  New  Mark  for 
Rapid  Concrete  Construction 

Six-Story  Automobile  Factory,  164  x  842  Feet,  Completed  with  Three  Con- 
crete Mixers  at  a  Rate  Exceeding  Construction  of  Philadelphia  Building 


EXTRAORDINARY  speed,  considerably 
exceeding  that  made  in  constructing  the 
uaidwin  Locomotive  Works  plant  described 
in  the  Engineering  Record  of  Aug.  5,  1916, 
page  160,  was  made  in  erecting  the  842  x 
164-ft.  six-story  reinforced-concrete  addi- 
tion to  the  Ford  Motor  Company's  plant  at 
Detroit,  accepted  from  the  builders,  the 
George  A.  Fuller  Company,  on  Aug.  1  last. 
Whereas  the  Baldwin  plant,  exclusive  of  the 
ground  floor,  contained  320,000  sq.  ft.  of 
slab,  poured  in  41  days  elapsed  time,  the 
Ford  plant  on  the  same  basis  required 
640,000  sq.  ft.  of  slab,  which  was  poured  in 
62  days  elapsed  time.  In  both  cases  the 
ground  floor  slab  was  also  poured  within 
this  time.  Owing  to  the  fact  that  the 
operation  of  the  existing  plant  could  not  be 
interfered  with,  only  one  end  of  the  build- 
ing was  accessible  to  the  contractor,  and 
all  the  material  required,  amounting  to 
more  than  2000  carloads,  had  to  be  trans- 
ported from  this  end  through  the  center  of 
the  building  on  a  double-track  industrial 
railway.  This  layout  was  facilitated  by  a 
central  craneway  the  length  of  the  building, 
extending  to  the  roof,  in  which  were  lo- 
cated three  concrete  towers  and  three  brick 
hoists.  Concrete  was  mixed  at  the  base  of 
each  tower,  the  materials  being  delivered 
separately  in  cars.  The  record  made  in  con- 
struction is  the  more  remarkable  because 


the  finish  floors  were  laid  homogeneously 
with  the  slab  under  Master  Builders'  speci- 
fications, and  had  to  be  allowed  to  harden 
24  hours  and  covered  with  shavings  before 
the  next  tier  forms  could  be  started.  More- 
over, slotted  inserts,  crossing  the  width  of 
the  building  every  6  ft.,  had  to  be  set  and 
leveled. 

Footing  Construction  Requires  43  Days 

Ground  for  the  building  was  broken  on 
March  19  last.  Unsatisfactory  soil  condi- 
tions developed,  however,  which  delayed  the 
completion  of  the  footings  until  May  1.  It 
was  found  advisable  to  lower  the  footings  in 
some  cases  to  a  depth  of  25  ft.  below  the  lot 
level,  and  a  total  of  18,000  cu.  yd.  of  ex- 
cavation was  required.  The  only  form  work 
completed  before  May  1  was  a  few  parts  of 
the  first  tier,  and  no  concrete  above  the 
footings  had  been  poured.  The  concrete 
work  was  entirely  completed  on  July  1,  in- 
cluding the  roof,  which  was  particularly 
diflScult  to  form  because  of  the  complicated 
concrete  beam  work  necessary  for  the 
craneway  and  craneway  skylight.  This  sky- 
light itself  is  carried  o:i  steel  trusses. 

The  building  was  planned  in  general  with 
panels  22  ft.  square  and  with  uniform  12-ft. 
story  heights.  Also,  practically  the  entire 
space  between  the  exterior  columns  and  the 
spandrel  beams  at  the  outside  edges  of  the 


floor  slabs  was  filled  with  steel  sash  to  give 
the  maximum  amount  of  light.  On  the 
other  hand,  in  addition  to  the  diflSculties 
with  forming  the  skylight  and  craneway 
beams,  the  columns  were  hollow  cylinders 
reinforced  on  each  face  with  spiral  steel. 
This  construction  permitted  carrying  the 
ventilating  ducts  in  the  columns.  More- 
over, the  lighting  and  power  conduits  were 
carried  in  the  slab,  theie  being  more  than 
6000  floor  boxes.  The  floor  slabs  themselves 
were  8y2  in.  thick  and  of  the  mushroom 
type,  with  drop  heads  at  the  columns. 
While  the  interior  columns  were  all  round, 
the  exterior  and  craneway  columns  were 
square.  The  columns  also  contain  a  large 
number  of  socket  inserts.  The  heating  and 
ventilating  plant  is  installed  in  eight  pent 
houses  on  the  roof,  and  will  be  operated 
with  steam  from  the  company's  main  heat- 
ing plant. 

Industrial  Railway  Supplies  Materials 

As  may  be  seen  from  the  layout  drawing 
reproduced  herewith,  all  the  materials 
were  received  at  one  end  of  the  building, 
and  had  to  be  conveyed  through  it  on  a 
double-track  industrial  railway.  This  rail- 
way supplied  six  towers  located  near  the 
center  line  of  the  building  in  the  craneway. 
Three  of  them  at  which  mixing  plants  were 
located  were  used  exclusively  for  handling 
concrete,  while  the  other  three  were  used  as 
brick  hoists,  and  mounted  the  booms  which 
handled  the  reinforcing  steel  and  forms. 

It  had  been  intended  to  place  the  %-yd. 
Smith  mixers  below  ground  at  each  of  these 
towers  so  as  to  feed  them  by  gravity.  The 
soil  conditions  disclosed,  however,  made  this 
impossible  without  running  the  risk  of  dis- 
turbing the  soil  under  adjacent  footings. 
Wheeling  to  the  mixers  was  therefore  neces- 
sary, but  was  reduced  to  a  minimum  by 
dumping  the  industrial  trains  as  close  as 
possible  to  the  mixers.  As  may  be  seen 
from  the  drawing,  these  trains  were  loaded 
by  gravity  from  sand  and  gravel  bins  which 
were  filled  from  railroad  cars  by  a  locomo- 
tive crane  with  a  grab  bucket.  Because  ex- 
isting railroad  tracks  made  it  difficult  to 
locate  the  cement  shed  adjacent  to  the  bins, 
it  was  necessary  to  distribute  the  cement 
in  separate  trains. 

Three  Mixing  Plants  Used 

Three  mixing  plants  were  used  in  place 
of  two  of  larger  capacity,  so  that  one  mixer 
might  be  stopped  at  any  time  for  overhaul- 
ing without  delaying  the  work.  Each  ma- 
chine was  inspected  daily  and  kept  to  its 
maximum  efficiency,  and  the  usual  delays 
from  this  source  were  entirely  avoided.  The 
concrete  was  spouted  to  hoppers  on  the 
floors  and  distributed  by  buggies. 

It  was  necessary  to  unload  all  the  rein- 
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THREE  CONCRETE  PLANTS  IN  CRANEWAY  POURED  ENTIRE  BUILDING — FOOTING  CONSTRUCTION    AT  LEFT;   RIGHT  SHOWS  THIRD  FLOOE  FORMED 


forcing  steel  about  400  ft.  from  the  build- 
ing, as  indicated  in  the  drawing.  This  also 
had  to  be  delivered  to  the  building  by  in- 
dustrial cars.  The  two  gasoline  locomo- 
tives, made  by  the  J.  B.  Fate  Company,  and 
the  fourteen  Lakewood  cars  which  delivered 
all  of  the  materials  used  in  the  building 
were,  according  to  the  contractor's  state- 
ment, in  as  good  condition  at  the  end  of  the 
job  as  when  purchased. 

Forms  Handled  in  Panels 

All  of  the  wood  forms,  including  those 
for  the  footings,  were  made  in  sectional 
panels  at  the  mill  on  the  site.  These  forms, 
in  making  which  2,000,000  ft.  b.m.  of  lum- 
ber was  used,  were  designed  to  facilitate 
stripping  and  re-erecting.  Wood  was  used 
for  all  the  form  work  except  the  interior 
circular  columns,  for  which  metal  forms 
were  employed. 

Reshoring  and  its  consequent  loss  of  time 
were  entirely  avoided  by  designing  the 
panel  forms  for  the  decking  so  that  the  slab 


could  be  stripped  without  disturbing  one 
line  of  shores.  Cast-iron  chairs  were  used 
to  support  the  reinforcing  bars  and  also  the 
wood  screed  for  floor  finish. 

Night  Work  Avoided 

It  was  necessary  to  employ  two  shifts 
of  concrete  finishers  and  concrete  gangs, 
but  other  trades  worked  only  a  single  shift. 
A  force  of  nearly  2000  men  was  employed. 
The  operations  of  setting  forms,  steel  and 
floor  inserts  and  pouring  concrete  followed 
so  closely  that  each  operation  was  in  con- 
tinuous progress  on  two  floors  at  all  times. 
Concrete  was  poured  at  an  average  rate  of 
nearly  1000  cu.  yd.  per  day. 

As  compared  with  25  days  actual  working 
time  on  the  Baldwin  plant  at  Philadelphia, 
the  actual  working  time  on  the  Ford  Build- 
ing was  34  days,  28  of  the  62  days  elapsed 
time  having  been  lost  through  rain,  Sun- 
days and  one  holiday.  Exclusive  of  the 
roof,  the  actual  number  of  square  feet 
formed  and  poured  each  working  day  was 


21,000.  The  difficulty  of  constructing  the 
roof  forms  brought  this  average  down  to 
18,500  ft.  for  the  entire  building.  This 
compares  with  12,800  sq.  ft.  per  working 
day  averaged  at  the  Philadelphia  building, 
not  counting  in  either  case  the  ground-floor 
slab. 

The  building,  including  both  engineering 
and  mechanical  features,  was  designed  by 
Albert  Kahn,  architect,  of  Detroit,  and 
built  under  his  supervision  by  the  George 
A.  Fuller  Company,  with  A.  G.  Cassel  as 
superintendent  and  David  Shearer  as  as- 
sistant superintendent.  Frank  Bailey  rep- 
resented the  architect  on  the  work. 


THESE    TRACKS    THROUGH    CENTRAL    CRANEWAY  FURNISHED  ONLY  ACCESS  TO  BUILDING 


Cheaper  to  Build  the  New  Than 
Maintain  the  Old 

THERE  has  been  discussion  in  recent 
years  on  the  great  need  of  a  deep-water 
channel  to  connect  Sacramento,  Cal.,  with 
the  sea.  The  city  lies  about  50  miles  by 
river  from  Suisun  Bay,  an  arm  of  San 
Francisco  Bay,  and  it  has  been  maintained 
that  a  deep-water  route  is  one  of  the  city's 
greatest  needs. 

The  Sacramento  River,  which  passes 
through  the  city  and  flows  directly  into 
Suisun  Bay,  has  been  many  times  surveyed, 
and  United  States  engineers  have  estimated 
that  it  would  cost  about  $400,000  a  year  to 
maintain  a  15-ft.  channel  to  the  bay.  But 
this  depth  is  not  considered  suflScient,  and 
surveys  made  under  the  direction  of  the 
state  engineering  department  are  reported 
to  indicate  that  the  maintenance  of  a  30-ft. 
channel  would  be  about  $1,000,000  per 
annum. 

Because  this  annual  expenditure  was 
considered  unwarranted,  an  examination  of 
other  means  of  accomplishing  the  same  end 
was  undertaken.  It  was  found  that  a  ship 
canal  could  be  built  from  the  south  border 
of  the  city,  a  distance  of  35  miles,  to  deep 
water  on  the  San  Joaquin  River,  by  way  of 
the  old  city  drainage  ditch,  Snodgrass  and 
Georgiana  sloughs.  By  using  this  route  it 
will  be  possible  to  take  advantage  of  natu- 
ral waterways  for  14  of  the  35  miles,  which 
will  keep  the  total  cost  of  excavation  down 
to  about  $1,000,000  for  a  30-ft.  canal  with 
a  bottom  width  of  150  ft.  This  figure  would 
not,  of  course,  include  costs  of  right-of- 
way,  wharves  or  other  Incidental  work;  but 
the  ship  canal  would  be  practically  free 
from  the  necessity  of  annual  dredging  to 
remove  silt  brought  down  during  the  flood- 
water  stage,  whereas  dredging  would  be 
necessary  in  the  river  channel. 
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What  Was  the  Cause  of  the  Initial  Failure  at 

the  Quebec  Bridge  ? 

Computations  and  Specifications  for  Steel  Rocker  Casting 
Presented — Relative  Positions  of  Transverse  Pins  Shown 


CONSIDERATION  of  the  question  raised 
by  the  editorial  in  the  issue  of  Sept. 
23,  as  to  the  probable  initial  cause  of  the 
failure  at  the  southwest  lifting  stirrup  of 
the  suspended  span  of  the  Quebec  bridge 
must  be  based  upon  full  information  re- 
garding the  various  details  at  the  point  in 
question. 

Through  the  courtesy  of  the  St.  Lawrence 
Bridge  Company  this  information,  to- 
gether with  the  specifications  and  results  of 
the  tests  of  a  specimen  from  the  heat  for 
the  rocker-joint  castings,  is  here  presented. 
Several  letters  have  been  received  pointing 
out  the  possibility  of  unstable  equilibrium 
or  of  a  twisting  moment  tending  to  cause 
the  girder  to  tip  and  the  rocker  to  slide  off 
the  lower  pin.  In  order  to  give  the  readers 
of  the  Engineering  Record  full  information 
on  these  points,  the  details  of  the  stub-link 
connection  to  the  stirrup  support  and  the 
relative  location  of  the  various  pins  are 
here  reproduced,  together  with  details  for 
the  castings  and  the  stirrup  girders. 

That  the  corner  castings  at  the  south- 
east corner  (initial  failure  occurred  at  the 
southwest  corner)  of  the  span  must  have 
been  subjected  to  at  least  100  per  cent  ex- 
cess loading  is  shown  by  the  fact  that  some 
of  the  main  hanger  links  at  this  corner  have 
been  measured  and  found  to  be  permanently 
elongated  about  %  in.  in  their  length  of  30 
ft.  This  would  occur  in  the  vicinity  of  the 
net  section  at  the  pin-holes.  The  unit  stress 
must  have  exceeded  the  elastic  limit  and 
probably  more  than  doubled  the  17,000  lb. 
unit  stress  in  these  sections  actually  exist- 
ing previous  to  the  accident.  Yet  under  this 
punishment,  the  castings  at  this  corner,  the 
evidence  published  in  this  journal  Sept.  23 
showed,  did  not  break. 

Specifications  for  Castings 

The  following  abstracts  from  the  speci- 
fications for  the  steel  castings  cover  the 
most  important  requirements : 

"Furnace — Steel  for  castings  shall  be 
made  in  an  open-hearth  furnace. 

"Stock — At  least  one-third  of  all  stock 
used  for  steel  castings  shall  be  pig  iron; 
and,  when  scrap  is  used,  it  shall  be  of  a 
kind  and  quality  satisfactory  to  the  engin- 
eer. (The  proportion  of  pig  iron  shall  be 
left  to  the  discretion  of  the  manufacturer. 
See  letter  from  Board  of  Engineers,  Feb. 
12,  1913.) 

"Decarburization — During  the  reduction 
of  the  steel  in  the  furnace  it  shall  not  be 
decarburized  below  0.10  of  1  per  cent. 

"Use  of  Iron  Ore,  Etc. — In  making  steel 
for  castings,  the  use  of  iron  ore,  ferro-sili- 
con,  ferro-manganese  and  spiegeleisen  will 
be  allowed  according  to  usual  and  good 
practice. 

"Chemical  Requirements — The  ladle  test 
of  steel  for  castings  shall  not  contain  more 
than  the  following  proportions  of  the  ele- 
ments named : 


Per  Cent 

»!.»<.„>.«,.....  /  Basic  steel   0.04 

Phosphorus  {^cld  steel 0.06 

Sulphur    0.05 

Manganese    0.75 

SUIcon    0.35 


"Annealing — All  steel  castings  shall  be 
carefully  and  thoroughly  annealed  in  a  man- 
ner approved  by  the  engineer,  and  shall  have 
a  fine-grained  or  silky  fracture. 

"Soundness  of  Castings — All  castings 
shall  be  sound  and  free  from  shrinkage 
cracks,  and  as  free  from  sand  holes  and 
blow  holes  as  the  latest  and  best  practice 
can  produce.  The  engineer  shall  be  the  final 
judge  as  to  whether  a  defect  is  sufficient 
cause  for  rejection.  Every  casting  which 
contains  a  blowhole,  or  blowholes,  or  any 
other  cavity  or  flaw  of  such  size,  and  so 
placed  as  to  injure  it  materially,  shall  be 
rejected. 

"Welding  of  Castings — No  electric  or 
other  welding  or  patching  of  defects  in  cast- 
ings shall  be  done,  unless  authorized  by  the 
engineer.  Any  such  welding  or  patching 
done  without  the  engineer's  consent  shall 
cause  the  rejection  of  the  casting. 

"Physical  Tests — Test  pieces  taken  from 
coupons  on  the  annealed  castings  shall  show 
an  ultimate  strength  of  not  less  than  65,000 
lb.  per  square  inch,  an  elastic  limit  of  at 
least  35,000  lb.  per  square  inch,  and  an 
elongation  of  not  less  than  20  per  cent  in 
2  in.  They  shall  bend  without  cracking 
120  deg.  around  a  rod  twice  the  thickness  of 
the  test  piece." 

Results  op  Test 

A  test  piece  from  the  heat  for  the  rocker 
castings  satisfied  all  the  requirements  of 
the  specifications,  the  V2-in.  specimen  hav- 
ing an  elastic  limit  of  36,300  and  an  ulti- 
mate strength  of  69,700  lb.  per  square  inch, 
with  29  per  cent  elongation  in  2  in.  and  44.7 
per  cent  reduction  of  area.     The  chemical 


analysis  showed:  Carbon,  0.26  per  cent; 
phosphorus,  0.033  per  cent;  manganese,  0.55 
per  cent,  and  sulphur,  0.032  per  cent. 

Computations  for  Rocker  Casting 

The  total  load  assumed  in  the  design  of 
the  details  at  each  corner  of  the  span  was 
3,000,000  lb.,  including  20  per  cent  for  im- 
pact and  wind.  The  allowable  bending  fiber 
stress  was  20,000  lb.  per  square  inch  in  the 
castings  and  30,000  lb.  per  square  inch  in 
the  pins.  The  method  used  for  the  com- 
putation was  to  determine  from  the  known 
section  moduli  of  the  castings  and  pins  the 
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details  of  connection  between  stub  links 

AND    supporting   GIRDERS 

As  seen  in  the  photograph  on  page  371  of  the 
issue  of  Sept.  23,  a  numbei"  of  drift  pins  still  re- 
mained in  this  connection  at  the  time  of  the  acci- 
dent, yet  no  distortion,  was  observed. 


amount  of  the  longitudinal  distribution  of 
an  assumed  uniformly  distributed  loading 
on  pin  and  castings  as  in  Figs.  1  to  3.  The 
lower  longitudinal  pin  was  designed  on  the 
basis  of  an  8-in.  diameter,  but  was  changed 
later  to  9%  in.  at  the  suggestion  of  the 
Board  of  Engineers.  As  shown  in  the  com- 
putations reproduced  in  the  table  herewith, 
the  longitudinal  wings  of  the  rocker  castinn 
distribute  the  load  over  25.1  in.  of  the  8-in. 
pin,  giving  a  bearing  unit  stress  of  15,000 
lb.  per  square  inch.  This  pin  would  distri- 
bute the  load  over  29.1  in.  on  the  lower  cast- 
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U)CATION   OP  HANGER  PINS,  STUB  LINK    PINS,   CASTINGS  AND  END   PINS  OF   SPAN 


ing  without  exceeding  the  allowable  pin  fiber 
stress,  and  the  lower  casting  would  distri- 
bute the  load  over  31.9  in.  of  the  top  of  the 
stirrup  girders.  For  the  9y2-in.  pin  actu- 
ally used,  these  lengths  are  increased  to  31.8 
and  34.6  in.  respectively.  The  actual  di- 
mensions of  these  castings  are  given  on  one 
of  the  drawings,  and  the  details  of  the  stir- 
rup girders  and  diaphragms  on  another. 
The  distance  between  the  webs  of  the  two 
girders  of  the  stirrup  support  is  seen  to  be 

4  ft.,  the  total  length  of  the  casting  being 

5  ft.  6  in. 

The  possibilities  of  exceeding  the  allow- 
able fiber  stresses  in  the  castings  and  pins 
as  actually  detailed,  based  upon  usual  as- 
sumptions af  uniform  load  distribution 
along  the  pin,  are  obvious.  For  example,  as 
shown  in  the  computations  in  the  table,  the 
unit  fiber  stress  in  the  longitudinal  wing, 
based  upon  a  uniform  di.stribution  of  2,550,- 


000  lb.  (assuming  the  total  weight  at  5100 
tons,  without  impact,  as  exii,ting  at  the  time 
of  failure)  over  the  39.5  in.  actual  bearing 
length  of  the  rocker  casting,  is  found  to  be 
38,400  lb.  per  square  inch.  If  friction  at  10 
per  cent  on  the  transverse  pin,  due  to  de- 
flection of  the  suspended  span  or  other 
causes,  be  assumed  to  cause  uniformly  vary- 
ing pressure  on  the  longitudinal  pin,  a  total 
of  42,400  lb.  per  square  inch  is  obtained, 
which  means  a  factor  of  safety  of  1.65.  As 
some  of  these  castings  probably  carried 
twice  this  load  without  failure,  it  is  evident 
that  the  assumed  uniform  distribution  here 
discussed  did  not  take  place. 

Assuming  that  the  total  load  of  2,550,000 
is  distributed  over  the  full  39.5-in.  bearing 
of  the  rocker  casting  as  a  uniformly  varying 
pressure  from  zero  at  the  outer  end  to  a 
uniform  pressure  for  9^/2  in,  at  the  center, 
there  is  obtained  a  unit  stress  in  the  casting 
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about  equal  to  the  allowable  value  of  20,000 
lb.  per  square  inch.  It  will  be  noted  that 
the  rocker  casting  would  have  had  lower 
unit  stress  in  bending  if  the  longitudinal 
wings  or  arms  had  been  made  only  about 
25  in.  long  in  bearing  on  the  lower  pin.  The 
increase  in  length  was  made  for  the  pur- 
pose of  increasing  the  longitudinal  stability. 
The  castings  were  furnished  by  the 
Longue  Pointe  plant  of  the  Canadian  Steel 
Foundries,  Ltd.  The  metal  was  made  by 
the  acid  open-hearth  process.  No  castings 
were  rejected,  none  were  repaired,  and  they 
were  inspected  by  both  the  bridge  company's 
engineers  and  the  Board  of  Engineers. 

Stability 

The  question  why  a  pin  connection  be- 
tween the  stub  link  and  the  supporting  stir- 
rup was  adopted  when  a  rigid  attachment 
is  furnished  at  the  top  of  the  girders,  as 
shown  in  one  of  the  drawings,  is  answered 
by  the  fact  that  these  girders  were  first 
used  as  supports  for  the  steel  falsework 
framing  and  this  pin  joint  was  the  detail 
there  required.  This  also  explains  the  sole 
plates  on  the  ends  of  these  girders.  The 
question  of  stability  is  discussed  editorially 
in  this  issue. 


Computations  for  Load  Di8tribution  and 
Stresses 
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Rocker  Casting  (Skb  Fio.  l) 

3,000,000 

Load  per  unit  length   =   

9%  -(-  2x 
3,000,000         X' 

M  =  X  — 

9%  -I-  2x       2 
Section  modulus   =    182.5 
Allowable  M  =  20,000  X  l!i2..'i  =  3,6.50,000 
Therefore 


3x» 


:=  i.e."; 


19  +  4a: 

X  =  7.8  In. 
Casting  distributes  load  over  9.54- (7.8x2)  =  25.1  in. 

3,000,000 

Bearing  unit  stress   := =  15,0001b. 

25.1  X  X 

8-lNCH  PIN   (Sek  Fio.   2) 

M  =  1,500,000  a:/2 

Section  modulus  =  50 

Allowable  M  =  30,000  X  50  =  1,500,00(1 

Therefore 

1.5  x/2  —  1.6 
a:  =  2  Iji. 
8-in.    pin    distributes    load    over    25.1-f(2X2)  = 
29.1  In. 

Lower  Cabtino  (Skb  Fio.  3) 

M  =  1,500,000  x/2 

Section  modulus  =:  52.3 

Allowable  M  =  20,000  X  52.3  =:  1,046,000 

Therefore 

1.046 

X  — X  2  =  1.4  In. 

1.5 
Casting    distributes    load    over     29.1 -f-  (1.4  x  2)  = 
31.9  in. 

Computed  Stress  in  Rocker  Casting 
(See  Section  A  A.  Fio.  1) 

Assuming  2,550,000  lb.  uniformly  distributed 
2.550,000 

Load  per  unit  length  = ■ —  =  64,500 

39.0 
64,500  X  15' 
M  =  —  7,260,000 


Section  modulus  =  ■ 


1380 
7.3 


189 


Tensile  bending  unit  stress  : 


7,260,000 


PART  ELEVATION  AND  SECTIONS  OF  SUPPORTING  STIRRUP  WITH  DIAPHRAGMS 
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=  38,400  1b. 


434 


ENGINEERING     RECORD 


Vol.  74,  No.  15 


Oregon  Engineer  Discusses 
Personal  Advertising 

"Acquaintance  of  One  Engineer  Is  Worth,  to 

an  Engineer,  That  of  Half  a  Dozen 

Other  Men" 

HOW  MANY  ENGINEERS  do  you  know 
and  how  many  know  you?  How  can 
your  list  of  engineer  acquaintances  be 
broadened  at  not  too  great  an  expenditure? 
The  answer,  as  given  in  the  September 
Bulletin  of  the  Oregon  Society  of  Engineers, 
is :  "Join  a  local  engineering  society."  Don't 
stop  at  merely  "joining,"  continues  the  arti- 
cle, but  be  a  real  live  unit — get  to  know 
every  other  member.  When  there  is  a  lec- 
ture, enter  into  a  helpful  discussion — even 
offer  to  give  a  lecture  yourself  and  contrib- 
ute to  engineering  publications.  The  editor 
of  the  Bulletin  dwells  more  in  detail  on  these 
subjects  in  the  following  quoted  paragraphs. 
He  says: 

"Some  of  you  may  be  old  enough  to  re- 
member the  phrase,  'Keeping  everlastingly 
at  it  brings  success,'  and  to  remember  the 
little  old-fashioned  ads  in  which  it  appeared. 
Others  may  have  absorbed  the  idea  con- 
veyed in  that  other  slogan,  'It  pays  to  adver- 
tise,' and  yet  have  been  unable  to  see  where 
it  has  paid  you. 

"Many  engineers  have  a  notion  that  ac- 
quaintanceship with  other  engineers,  while 
agreeable  enough,  so  far  as  it  goes,  doesn't 
really  amount  to  anything  where  dollars  and 
cents  are  concerned;  and  these  deluded  in- 
dividuals are  expending  their  substance  in 
•putting  up  a  front'  and  otherwise  cultivat- 
ing the  acquaintance  of  men  of  other  pro- 
fessions. 

"Now  I  am  not  going  to  say  anything 
against  the  other  professions,  nor  the  men 
in  them,  but  I  honestly  believe  that  for 
practical  purposes  the  acquaintance  of  one 
engineer  is  worth  to  an  engineer  that  of 
half  a  dozen  other  men.  In  my  own  case  it 
has  proved  true.  Total  strangers  have 
walked  into  my  office  and  given  me  better 
jobs  than  I  knew  were  available — sent  to 
me  by  engineer  friends — while  the  best  that 
I  could  get  out  of  the  other  acquaintances 
might  be  a  chance  to  stake  out  a  lot — 
at  half  price — as  a  neighborly  act,  you  know. 
And  they  make  a  fellow  feel  at  the  same 
time  that  they  are  giving  him  the  work 
largely  as  an  act  of  charity. 

Suggests  Engineering  Co-operation 

"There  are  four  or  five  hundred  engineers 
in  and  around  Portland.  How  many  of  them 
do  you  know?  How  many  of  them  know  of 
you?  If  you  were  a.sked  to  design  a  bridge 
or  a  power  station,  and  were  too  busy  or 
didn't  know  how,  could  you  recommend  a 
man  to  do  the  work?  Or  to  reverse  the 
case,  how  many  of  the  five  hundred  engi- 
neers in  this  vicinity  know  your  specialty 
and  your  qualifications? 

"I'm  willing  to  bet  that  they  are  mighty 
few.  Maybe  it  is  just  as  well,  too,  for  fre- 
quently those  who  know  me  tell  me  that  I 
have  missed  my  calling;  and  they  may  be 
right  about  it.    Quien  sabe? 

"You  may  have  missed  your  calling,  also, 
in  which  case  the  greater  the  secrecy  sur- 
rounding you,  the  greater  will  be  your 
chances  of  success  as  an  engineer. 

"But  supposing  that  you  are  an  engineer, 
and  a  good  one,  which  is,  after  all,  the  only 
assumption  that  we  can  proceed  upon,  can 
you  not  see  that  it  will  be  distinctly  to  your 
advantage  to  have  all  of  the  other  good  en- 
gineers in  the  community  know  what  you 


can  do  and  how  well  you  can  do  it,  as  well 
as  to  know  some  of  the  things  that  you  have 
done  in  the  past? 

Be  a  Good  Mixer 

"Perhaps  you  are  employed  now,  and  are 
satisfied  with  the  surroundings  and  salary, 
and  that  there  is  no  prospect  of  a  change. 
Hundreds  of  others  have  been  in  the  same 
circumstances  one  day,  and  the  next  have 
been  left  high  and  dry,  through  no  fault  of 
their  own,  with  no  job,  and  no  knowledge 
of  how  to  get  one.  Wouldn't  their  chance 
of  immediate  re-employment  have  been  in- 
creased greatly  if  they  had  been  widely  and 
favorably  known  among  the  engineers  of 
their  town? 

"Possibly.  But  how  could  they  or  you 
achieve  such  a  result  without  too  great  a 
cost? 

"By  joining  a  local  engineering  society, 
and  by  attending  the  meetings  and  when 
there  by  'mixing.'  Make  it  a  point  to  meet 
one  or  two  or  a  dozen  new  engineers  every 
month.  Find  out  what  they  have  done  and 
are  doing  and  hope  to  do,  and  don't  be  too 
modest.  Let  them  know  who  you  are  and 
what  part  of  the  world  your  work  supports. 

"Search  out  the  chairman  of  the  pro- 
gram committee  and  drop  a  hint  that  you 
have  some  interesting  lantern  slides  show- 
ing a  work  upon  which  you  were  engaged 
before  coming  here  and  if  properly  pressed 
will  consent  to  show  them  to  the  society  and 
explain  the  peculiarities  of  the  work. 

Contribute  to  Lectures  and  Publications 

"Look  up  the  publication  committee  chair- 
man and  tell  him  that  you  have  written,  or 
will  be  glad  to  write,  a  description  of  some 
of  your  experiences  in  China  or  Nebraska, 
as  the  case  may  be,  if  he  can  use  such  matter 
to  advantage — which  you  bet  he  can. 

"When  a  subject  is  up  for  discussion  upon 
which  you  are  informed  or  wish  informa- 
tion, tell  what  you  know,  or  ask  such  ques- 
tions as  will  bring  out  the  information  you 
seek.  Others  will  thank  you,  and  will  form 
a  favorable  opinion  of  your  professional 
skill. 

"And  if  you  are  in  private  practice,  sup- 
plement these  methods  with  a  card  in  the 
society's  year  book  and  another  in  its  jour- 
nal. This  will  keep  your  name  before  those 
who  can  do  you  the  most  good." 


Experiments  with  Concrete 
for  Road  Resurfacing 

In  Wayne  County,  Michigan,  3-Inch  Reinforced 
Surface  Was  Laid  on  Six- Year-Old  Pave- 
ment After  Sprinkling  with  Hot  Tar 

THE  POSSIBILITY  of  using  concrete  as 
a  resurfacing  material,  if  for  any  reason 
it  is  necessary  to  bring  an  old  concrete  road 
back  to  a  condition  equal  to  new,  is  being 
experimented  with  in  Wayne  County,  Mich- 
igan. Edward  N.  Hines,  chairman  of  the 
Board  of  County  Road  Commissioners,  pre- 
sented a  paper  at  the  general  meeting  of  the 
Portland  Cement  Association  Sept.  13,  at 
Detroit,  in  which  he  outlined  the  experi- 
ment he  is  trying  out.  The  following  notes 
are  taken  from  the  paper  and  from  the  dis- 
cussion which  followed  its  reading. 

Experiment  on  Grand  River  Road 

Wayne  County  has  a  large  and  constantly 
growing  mileage  of  concrete  roads.  Some 
day  in  the  far  distant  future  it  may  be 
necessary  to  resurface  some  of  them,  and 
to  determine  the  suitability  of  concrete  for 


this  purpose  a  section  of  the  Grand  River 
Road  built  in  1910  has  been  made  the  sub- 
ject of  a  resurfacing  experiment.  This 
stretch  was  chosen  because  of  the  heavy 
mixed  traffic  using  the  highway.  Therefore 
a  severe  test  would  be  exacted  of  the  resur- 
facing, tending  to  prove  or  disprove  its 
value. 

Grand  River  Road,  where  this  experiment 
is  being  carried  on,  was  built  of  two-course 
construction,  16  ft.  wide  and  61/2  in.  thick. 
The  bottom  course  was  1:21/2 :5  and  the 
wearing  course,  which  is  2V2  in.  thick,  was 
1 :2 :3.  It  was  laid  in  25-ft.  sections,  with 
14-in.  tar-paper  strips  cutting  entirely 
through  the  concrete.  The  surface  was 
struck  off  with  a  template,  but  owing  to 
the  fact  that  concrete  road  work  in  1910  in 
Wayne  County  was  in  its  infancy,  workmen 
and  finishers  were  not  as  careful  then  as 
they  are  now  to  secure  a  true,  even  surface. 
This  also  seemed  to  mark  the  stretch  of  road 
chosen  as  ideal  for  the  resurfacing  experi- 
ment. 

Resurfacing 

Territory  served  by  the  Grand  River  Road 
has  built  up  rapidly  since  the  highway  was 
paved,  and  while  attempting  the  resurfacing 
it  was  decided  to  increase  the  pavement 
width  to  20  ft.,  better  to  accommodate  the 
rapidly  increasing  traffic.  In  order  to  do 
this  the  slightly  rounded  edges  of  the  orig- 
inal pavement  which  had  been  finished  with 
a  3-in.  radius  were  broken  off  and  new  con- 
crete added  to  bring  the  pavement  to  the 
required  width.  A  1:2:4  mixture  laid 
6  in.  deep  was  placed.  Before  proceeding 
with  the  resurfacing  all  Tarvia  that  had 
been  used  for  maintenance  purposes  was 
removed  from  cracks  and  holes,  which  were 
filled  with  concrete  to  make  an  even  surface 
20  ft.  wide.  Where  expansion  joints  were 
spalled  to  any  extent  the  old  concrete  was 
broken  away  sufficiently  to  give  a  bond  for 
new  concrete  on  both  sides  of  the  joint.  Ex- 
pansion felt  was  then  placed  and  the  whole 
surface  brought  to  an  even  grade. 

When  the  old  pavement  had  been  re- 
dressed in  this  manner,  there  was  applied 
a  3-in.  layer  of  1:11/2:21/2  concrete,  in 
which  Marquette  (Mich.)  traprock  graded 
from  %  to  1  in.  and  washed  and  screened 
bank  sand  were  used  as  aggregates.  In  no 
place  is  the  resurfacing  less  than  3  in.  thick, 
reinforced  with  No.  26  triangular  mesh. 

Tar  for  Bond 

No  attempt  was  made  to  bond  the  top 
course  to  the  old  concrete  in  the  usual  way. 
That  is,  no  rigid  bond  was  attempted.  The 
surface  of  the  old  concrete  was  first 
sprinkled  with  water,  after  which  a  mix- 
ture of  Tarvia  A  and  Tarvia  X  was 
sprinkled  on  hot  immediately  before  plac- 
ing the  new  wearing  surface.  Falling  on 
the  moistened  old  concrete,  the  Tarvia 
spread  in  a  very  thin  layer  and  was  im- 
mediately chilled,  thus  forming  an  even  coat 
over  the  old  surface. 

Expansion  joints  in  the  resurfacing 
course  were  made  to  coincide  exactly  with 
expansion  joints  in  the  old  pavement.  A 
3  X  4-in.  scantling  20  ft.  long  was  laid  over 
the  old  joint  and  the  concrete  deposited  as 
though  no  joint  were  to  be  made.  After- 
ward the  scantling  was  removed  and  armor- 
plates  with  expansion  felt  between  them, 
suspended  from  installing  bars,  were  set  in 
place  so  that  the  felt  of  the  new  joint  ex- 
actly met  the  tar  paper  of  the  joint  in  the 
old  pavement.  A  Baker  automatic  finishing 
machine  was  used  to  finish  the  surface. 
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Before  this  work  was  undertaken  experi- 
ments had  been  made  to  point  out  the  advis- 
ability of  the  procedure  that  finally  pre- 
vailed. Small  slabs  of  concrete  were  made, 
a  coat  of  Tarvia  put  on  top  and  another 
course  of  concrete  deposited.  Not  only  was 
it  found  impossible  to  separate  these  two 
layers  after  the  concrete  had  thoroughly 
hardened,  but  a  blow  on  the  upper  surface 
sufficient  to  crack  the  top  course  would  also 
crack  the  bottom  one. 

The  usual  protective  measures  were  taken 
to  prevent  the  concrete  from  drying  out, 
and  it  was  sprinkled  daily  for  two  weeks. 
Traffic  was  permitted  to  use  the  road  after 
twenty-five  days. 

Mr.  Hines  made  it  plain  that  the  work 
should  be  regarded  purely  as  an  experiment 
and  its  results  awaited  before  any  general 
plans  are  made  for  its  use. 


Omaha  Coagulant  Plant  Uses 
Improved  Alum  Process 

Manufacture  of  Aluminum  and  Iron  Sulphate 

Combined  —  Heat  from   Lime  Slakers 

Transferred  to  Alum  Solution 

IN  the  new  coagulant  house  of  the  Metro- 
politan Water  District  of  Omaha  alumi- 
num sulphate  cake  is  made  from  bauxite 
and  sulphuric  acid.  A  hot  normal  solution 
of  the  aluminum  sulphate  is  passed  over 
scrap  iron  on  its  way  to  the  water  to  be 
treated,  thereby  making  it  a  basic  alumi- 
num ferrous  sulphate.  Lime  is  used  to 
complete  the  reaction,  and  the  heat  liberated 
in  its  slaking  is  transferred  to  the  alum 
solution,  raising  the  latter  to  about  100  deg. 
Fahr. 

Experiments  on  a  large  scale  had  been 
carried  out  on  this  method  to  determine  the 
controlling  factors  and  to  ascertain  the  sizes 
necessary  before  the  present  plant  was  de- 
signed. These  experiments  were  concluded 
about  the  time  the  alum-making  plant  at 
Columbus,  Ohio,  proved  to  be  successful 
and  construction  was  held  up  until  this  new 
feature  could  be  added.  The  war  broke  at 
about  this  time  and  skyrocketed  chemical 
costs  to  such  an  extent  that  the  alum-mak- 
ing plant  was  all  the  more  a  desirable  addi- 
tion, and  it  was  felt  that  the  whole  process 
might  as  well  be  undertaken.  At  present 
even  the  making  of  sulphuric  acid  is  under 
consideration. 

The  alum  plant  is  essentially  similar  to 
the  one  at  Columbus,  but  much  simplified 


because  no  steam  is  added.  The  acid  react- 
ing on  the  bauxite  forms  enough  heat  and 
the  quantities  are  apportioned  accurately  by 
weighing  into  a  steel  tank  having  a  capacity 
of  about  2000  lb.  The  materials  are  agi- 
tated with  steel  stirring  paddles,  motor- 
driven,  for  5  minutes.  A  6-in.  plug  in  the 
bottom  is  then  raised  and  the  liquor  flows 
into  a  13  X  25-ft.  concrete  tank  3  ft.  deep. 
The  reaction  will  be  completed  on  this  floor, 
no  evaporation  being  necessary,  as  the  right 
amount  of  water  for  crystallization  is  con- 
densed in  the  53-deg.  Baume  a^id  used. 

The  acid  (60  deg.  Baum6)  is  bought  by 
the  carload  and  stored  in  a  10,000-gal.  tank 
to  the  north  of  the  building.  It  is  unloaded 
by  compressed  air  through  a  IVa-in.  lead 
pipe  to  a  1000-gal.  diluting  tank,  from 
which  it  flows  by  gravity  to  the  acid-weigh- 
ing tank  on  a  suspended  scale  over  the  re- 
action tank. 

The  bauxite  is  purchased  from  the  Amer- 
ican   Bauxite    Company,    Bauxite,     Salem 


MUSUN      BAGS     COLLECT     DUST     OF     PULVERIZED 
BAUXITE 


LIME-SLAKING    TANKS    ARE    JACKETED    TO    CON- 
SERVE   HEAT 

County,  Ark.,  at  $8  per  ton.     The  freight 
brings  the  cost  at  Omaha  to  $12  per  ton. 

At  the  plant  the  bauxite  is  put  through 
a  Ramond  pulverizer  and  ejected  by  a 
blower  into  a  cyclone  collector  on  the  floor 
above.  The  surplus  air  from  the  cyclone 
passes  into  a  series  of  muslin  bags,  the 
lower  ends  of  which  open  into  a  large  cone, 
thus  allowing  the  air  to  escape  and  the  fine 
dust  to  be  recovered. 

Slaking  Heat  Utilized 

Aluminum  sulphate  in  a  normal  solution 
(12  per  cent)  feeds  through  the  jackets  of 
the  lime  slakers.  The  latter  are  steel  tanks, 
lead  lined,  on  trunnions  surrounded  by  a 
wooden  tank,  making  a  tight  compartment 
for  the  alum  about  4  in.  in  thickness,  sides 
and  bottom.  The  top  is  open  and  the  trun- 
nions permit  dumping  into  circular  concrete 
mixing  tanks  for  making  milk  of  lime.  The 
alum  lines  to  and  from  the  interspace  are 
rubber  hose  to  give  the  necessary  flexibility. 

A  simple  wooden  tank,  8  x  12  ft.  in  plan 
by  2  ft.  deep,  has  six  compartments  made 
by  under-and-over  baffles.  The  solution  re- 
mains in  the  iron  vat  about  120  minutes 
and    takes    up    the    equivalent    of    100    lb. 
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CHEMICAL    PLANT     HOUSE    WAS     DESIGNED     FOB 
ARCHITECTURAL    APPEARANCE 

or  iron  per  day  when  the  water  treated  is 
20,000,000  gal.  daily,  with  1.5  gr.  per  gal- 
lon. The  feed  is  regulated  through  an 
orifice  box  with  a  glass  ballcock,  the  jet 
dropping  into  a  funnel  and  being  sucked 
into  a  iy2-in.  pipe  10  ft.  above  the  floor 
by  a  water  ejector  which  discharges  into 
the  supply  under  a  total  head  of  15  ft. 
The  murky  lime  is  taken  from  the  mixers 
in  the  same  way  by  an  ejector.  Various 
points  of  entry  for  cleaning  out  scale  are 
provided  and  a  long  run  of  rubber  hose  is 
used  instead  of  iron  pipe. 

The  water  for  treatment  has  already  had 
a  sedimentation  period  of  12  hours  in  three 
basins  not  baffled,  but  very  carefully  pro- 
vided at  inlet  and  outlet  with  weirs  for 
distribution  over  the  end  cross-section. 
Coagulant  and  lime  are  added  simulta- 
neously into  a  mixing  flume,  5  ft.  wide  and 
10  ft.  deep,  with  baffles  spaced  15  ft.  apart 
for  240  ft.  along  this  flume.  Following 
this  thorough  mixing  the  water  enters  the 
basins  for  a  further  period  of  24  to  30 
hours  and  a  skimming  at  the  outlet  of  each 
basin,  except  in  the  last  basin,  which  has 
the  outlet  15  ft.  below  the  level  of  the  water. 

Results  Satisfactory 

Before  the  plant  was  put  into  operation 
and  for  several  years  with  the  old  plant 
the  turbidity  of  the  water  supply  of  Omaha 
has  been  reduced  from  5000  to  10,000  down 
to  .1,  2  and  rarely  10  parts  per  1,000,000. 
Bacterial  counts  are  rarely  more  than  50 
and  B.  coli  in  the  effluent  are  rarely  found. 
Chlorine  takes  care  of  the  organisms  in 
liquid  form  since  the  recent  installation 
of  a  Wallace  &  Tiernan  outfit.  Previous  to 
that  time  for  five  years  a  bleach  plant  with 
concrete  mixing  tanks  was  operated. 

The  alum-iron  process  was  developed  by 
Andrew  Jacobson,  chemist  in  charge  of  the 
plant  at  Florence,  working  under  the  di- 
rection of  George  T.  Prince,  chief  en- 
gineer for  the  Omaha  Metropolitan  Water 
District,  of  which  R.  B.  Howell  is  general 
manager.  H.  S.  Nixon,  assistant  engin- 
eer, has  charge  of  the  construction  and  ex- 
ecution of  the  work.  Charles  P.  Hoover, 
Columbus,  Ohio,  was  the  consulting  en- 
gineer. 

Mineral  Output  from  Alaska  Increases 

The  annual  statement  of  the  production 
of  gold,  silver  and  copper  in  Alaska  in  1915 
shows  that  the  value  of  the  total  mineral 
output  from  that  section  during  that  year 
was  $32,854,229.  The  value  for  1914  was 
$19,065,666. 
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Cameron  Septic  Patents 
Expired  This  Week 

Status  of  Infringement  Claims  Against  ImhofT 

Tanks  Discussed  in  Light  of  Recent 

Developments 

By  GEORGE  W.  FULLER 
Consulting  Engineer,  New  York 


For  several  months  past  the  Engi- 
neering Record  has  received  frequent 
inquiries,  emanating  for  the  most 
part  from  cities  and  towns  in  the 
Middle  West,  as  to  the  status  of  the 
Cameron  and  the  Imhoff  sewage  tank 
patent  claims.  Apparently  there  ex- 
ists much  confusion  regarding  this 
question,  and  threats  of  litigation  on 
the  part  of  the  Cameron  company 
have  led  many  engineers  to  ask  about 
the  validity  of  its  claims.  The  fact 
that  the  Cameron  patents  expired  this 
week  (Oct.  3,  1916)  makes  George  W. 
Fuller's  statement  a  timely  one. — 
Editor. 


THE  Cameron  and  Imhoff  patents  relat- 
ing to  single-story  and  two-story  septic 
tanks  respectively  for  the  treatment  of 
sewage  have  been  discussed  at  length  for  a 
number  of  years.  The  patent  issued  in  the 
United  States  to  Cameron  and  associates 
covered  both  apparatus  and  process  claims, 
but  the  Circuit  Court  of  Appeals,  Second 
Circuit,  in  the  Saratoga  (N.  Y.)  case  de- 
cided that  while  the  Cameron  process 
claims  were  valid,  the  apparatus  claims 
were  invalid  (see  Engineering  Record, 
Jan.  25,  1908,  page  99). 

The  principal  Imhoff  patent  refers  to 
apparatus  whereby  a  two-story  settling  or 
septic  tank  is  so  arranged  as  to  prevent  the 
gases  and  rising  particles  in  the  lower  or 
sludge-digestion  chamber  from  disturbing 
the  contents  in  the  upper  or  .settling  com- 
partment. 

British  Patent  Dated  1895 

An  apparatus  patent  was  issued  in  Eng- 
land to  Cameron  in  November,  1895,  for 
the  regular  14-year  life  of  British  patents. 
Based  on  the  procedure  then  in  vogue  in 
the  United  States,  a  patent  of  British 
origin  would  continue  in  effect  in  this 
country  only  throughout  the  period  when  it 
would  be  effective  in  the  country  of  its 
origin.  On  this  basis  the  Cameron  patents 
expired  in  November,  1909,  both  in  Eng- 
land and  in  the  United  States. 

The  International  Treaty  of  Brussels  in 
1902,  to  which  the  United  States  sub- 
scribed, adopted,  among  other  things,  a 
ruling  that  patents  of  foreign  origin  were 
to  have  the  same  life  as  patents  of  domes- 
tic origin.  The  Cameron  patent,  contain- 
ing both  apparatus  and  process  claims  in 
the  United  States,  was  issued  on  Oct.  3, 
1899,  whicli,  excluding  the  significance  of 
its  foreign  origin,  would  normally  give  it  a 
life  of  17  years,  or  until  Oct.  3,  1916. 

Whether  the  Brussels  treaty  was  so 
adopted  by  the  United  States  in  such  form 
as  to  make  its  patent  provisions  retroactive 
or  not  is  a  question  upon  which  decisions 
have  varied  in  different  district  courts  of 
the  United  States. 

In  the  Knoxville,  Iowa,  case  it  was  ar- 
ranged by  counsel  that  the  question  of  the 
life  of  the  Cameron  patent  in  the  United 
States  should  be  taken  before  the  United 
States  Supreme  Court  under  certain  stipu- 


lations as  to  the  identity  between  the  Brit- 
ish and  United  States  patents.  The  deci- 
sion in  this  Knoxville  case,  which  went 
against  the  Cameron  patent,  did  not  ex- 
ploit the  difference  between  the  process 
claims  of  the  United  States  patent  issued 
to  Cameron  and  the  apparatus  claims  con- 
stituting his  earlier  English  patent,  and 
which  apparatus  claims,  more  or  less  modi- 
fied, were  declared,  in  the  Saratoga  deci- 
sion, to  be  invalid. 

In  1915  the  United  States  District  Court 
held  in  the  Winchester,  Ky.,  case  that  the 
Cameron  British  patents  for  apparatus  did 
not  affect  the  continuance  of  the  life  of  the 
valid  process  claims  of  the  Cameron  United 
States  patent.  This  virtually  ruled  that 
the  Cameron  septic  process  claims  con- 
tinued to  live  until  Oct.  3,  1916. 

Obviously  a  license  to  use  the  Imhoff 
apparatus  has  no  bearing  upon  the  in- 
fringement of  the  Cameron  prcwess  patent 
by  the  Imhoff  tank. 

Whether  or  not  the  Cameron  process 
claims  are  infringed  by  two-story  septic 
tanks  of  the  Imhoff  type  has  never  come  up 
for  adjudication.  Opinions  have  been  ex- 
pressed for  and  against  the  infringement 
by  those  more  or  less  familiar  in  a  technical 
and  legal  way  with  such  matters.  The 
most  that  can  be  said  at  present  is  that  it 
is  an  open  question. 

Since  the  Winchester,  Ky.,  decision  in 
September,  1915,  this  question  of  infringe- 
ment of  the  Cameron  patent  by  Imhoff 
tanks  has  been  made  the  basis  of  a  num- 
ber of  written  demands  by  the  Cameron 
company  for  settlement  of  alleged  infringe- 
ment by  operators  of  Imhoff  tanks.  But 
such  demands  have  been  met  with  a  counter 
movement  by  the  National  Septic  Process 
Protective  League  (see  Engineering  Rec- 
ord, March  25,  1916,  page  433). 

So  far  as  now  known  no  suits  have  been 
instituted  against  the  operators  of  Imhoff 
tanks  for  infringement  of  the  process 
claims  of  the  Cameron  patent.  In  the 
event  that  no  suits  were  so  instituted  on 
or  before  Oct.  3,  1916,  then  it  is  our  under- 
standing that  no  suit  in  equity  with  prayer 
to  enjoin  the  use  of  Imhoff  tanks  can  later 
be  commenced.  But  without  attempting  to 
exploit  the  legal  phases  of  the  matter,  it  is 
our  understanding  that  a  suit  at  law  to  re- 
cover damages  from  those  who,  prior  to  the 
expiration  of  the  Cameron  patent,  made  use 
of  septic  tanks  of  either  the  one  or  two- 
story  type,  may  be  brought  subsequent  to 
that  date,  but  within  the  period  prescribed 
by  the  statute  of  limitations. 


[In  answer  to  an  inquiry  regarding  fu- 
ture litigation  of  patent  claims,  the  Engi- 
neering Record  has  received  from  the  Cam- 
eron Septic  Tank  Company  of  Chicago  the 
following  telegram: 

"Answering  your  wire,  the  expiring  of 
Cameron  Patent  634423,  Oct.  3,  does  not 
end  either  litigation  or  claims  for  infring- 
ing use  of  septic  process  in  either  Imhoff 
or  any  other  form  of  septic  tank  prior 
hereto,  because  statute  of  limitations  for 
recovery  of  royalties  and  other  patent  dam- 
ages does  not  run  out  for  six  years,  or  until 
Oct.  3,  1922.  In  fact,  only  last  week  we 
sued  Shelbyville,  Ky.,  both  under  the  pat- 
ent and  for  connivance  with  the  so-called 
National  Septic  Process  Protective  League, 
which  has  headquarters  at  Marshalltown, 
Iowa,  and  was  recently  organized  to  ob- 
struct the  collection  of  our  established  li- 
cense fees  for  the  use  of  the  septic  process." 
—Editor.] 


Railroads  Made  Big  Gain  in 
Year  Ended  June  30 

Report  of  Bureau  of  Railway  Economics  Shows 

41.7  Per  Cent  Increase  in  Operating 

Income 

GROSS  operating  revenues  for  the  fiscal 
year  ended  June  30  on  the  large  steam 
railroads  of  the  United  States  have  just 
been  reported  by  the  Bureau  of  Railway 
Economics.  They  totaled  $3,396,808,234,  or 
$14,818  per  mile  of  line,  as  against  $12,- 
678  per  mile  for  the  previous  year,  show- 
ing an  increase  of  16.9  per  cent.  Operat- 
ing expenses  were  $2,220,004,233,  or  $9,684 
per  mile,  as  against  $8,915  for  1914-15,  an 
increase  of  8.6  per  cent.  Net  operating 
revenue,  therefore,  was  $1,176,804,001,  or 
$5,134  per  mile,  as  against  $3,763 — an  in- 
crease of  36.4  per  cent;  and  operating  in- 
come was  $1,029,241,804,  or  $4,490  per 
mile,  as  compared  with  $3,169  for  the  pre- 
vious year — an  increase  of  41.7  per  cent. 
Taxes  were  $146,754,477  or  $640  per  mile 
— an  increase  over  those  of  1914-15  of  8.4 
per  cent. 

Earnings  by  Districts 

Considering  the  three  districts,  the  most 
marked  gains  were  in  the  Eastern  and 
Southern  districts,  where  the  operating  in- 
comes per  mile  increased  52.4  and  51.2  per 
cent  respectively.  The  gain  in  the  West- 
ern district  was  only  29.5  per  cent.  In  the 
Eastern  district  total  operating  revenues 
increased  20.3  per  cent,  attaining  the  fig- 
ure of  $26,239  per  mile.  Operating  ex- 
penses also  increased  10.8  per  cent.  Oper- 
ating income  was  $7,753  per  mile.  In  the 
Southern  district  the  total  revenues  of  $11,- 
611  per  mile  represented  a  gain  of  15.5  per 
cent.  Operating  expenses  increased  only 
4.8  per  cent,  consequently  the  operating  in- 
come of  $3,428  per  mile  showed  the  gain  of 
51.2  per  cent  already  mentioned.  In  the 
Western  district  the  $10,615  per  mile  total 
revenue  was  14.0  per  cent  more  than  in  the 
preceding  year,  but  operating  expenses  also 
went  up  7.9  per  cent.  Operating  income 
was  $3,337  per  mile.  In  each  district  the 
freight  increases  in  total  revenue  in  per 
cent  were  considerably  greater  than  the 
total  increase,  while  the  corresponding  per- 
centages of  increase  for  passenger  and 
mail  business  were  small.  The  Southern 
and  Western  districts  suffered  10-per  cent 
increases  in  taxes,  as  against  5.6  per  cent 
for  the  Eastern  district. 

June  Returns 

For  the  month  of  June  for  the  whole 
country  the  percentages  of  increase  were 
respectively  19.0,  16.2,  24.6  and  25.9  for 
total  operating  revenues,  operating  ex- 
penses, net  operating  revenue  and  operat- 
ing income.  The  gains  in  total  revenues 
were  about  the  same  in  per  cent  for  all 
districts;  but  an  increase  of  20.9  per  cent 
in  operating  expenses  for  the  Eastern  dis- 
trict as  against  only  6.4  per  cent  for  the 
Southern  is  reflected  in  an  increase  of  18.6 
per  cent  operating  income  for  the  Eastern 
as  against  55.3  per  cent  for  the  Southern. 
In  the  latter  district,  however,  the  operat- 
ing ratio  was  72.4  in  June,  1915,  while  in 
the  former  it  was  only  66.0,  and  in  June, 
1916,  the  ratios  were  respectively  65-1  and 
66.6. 

For  the  fiscal  year  for  the  entire  country 
the  operating  ratio  was  70.3  in  1914-15  and 
65.4  to  1915-16.  For  the  year  1913-14  this 
ratio  was  72.7. 
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Low-Lift  Pumping  Plant  Uses  Distillate  Fuel 

Two  Pumping  Units  Have,  Each,  a  Capacity  of  Fifty-Nine  Cubic  Feet 
per  Second  at  Two-Foot  Lift— Plant  Drains  Land  Near  New  Orleans 

By  B.  S.  NELSON 
Engineer  and  Construction  Superintendent  for  A.  M.  Lockett  &  Company 


THE  DRAINING  of  the  wet  lands  of 
southern  Louisiana  has  attracted  the 
attention  of  landowners  and  capitalists,  as 
it  has  proved  practicable  to  drain  land  that 
has  long  been  thought  useless  for  any  pur- 
pose, and  valued  at  $2  or  $3  to  $10  per 
acre.  By  a  moderate  expenditure  in  a 
drainage  plant  and  canal  system  areas  are 
converted  into  rich  farmlands  worth  from 
$100  to  $300  per  acre.  There  are  several 
millions  of  acres  of  such  land  in  Louisiana, 
and  the  past  drainage  work  is  only  a  small 
part  of  what  will  be  done  in  the  near 
future. 

As  is  usual  in  any  new  development, 
there  has  been  considerable  diversity  of 
opinion  among  engineers  as  to  the  type  of 
pumping  plant  best  suited  to  drainage 
work.  A  number  of  engineers,  seeing  the 
possibilities  in  the  drainage  field,  have  spe- 
cialized in  this  work  and  made  careful 
studies  of  the  pumping-plant  problems. 
This  has  led  to  the  compiling  of  rainfall 
and  runoff  data  which,  to  a  certain  extent, 
has  standardized  the  needed  capacity  per 
acre  and  the  lift.  No  one  type  of  prime 
mover  is  favored,  but  the  tendency  is  all 
toward  some  form  of  internal-combustion 
engine.  The  centrifugal  pump  is  univer- 
sally used,  as  it  is  adapted  to  moving  large 
volumes  of  water  at  low  lifts.  Most  of  the 
pumping  is  done  at  4  to  5-ft.  lifts. 

District  Comprises  1700  Acres 

The  Fourth  Jefferson  Drainage  District, 
in  the  parish  of  Jefferson,  adjacent  to  the 
city  of  New  Orleans,  comprises  about  1700 
acres.  The  territory  starts  near  Lake 
Pontchartrain  and  extends  back  about  3 
miles  along  the  Seventeenth  Stieet  canal, 
which  is  one  of  the  main  outfalls  of  the 
New  Orleans  drainage  system.  The  Jef- 
ferson plant — the  general  arrangement  of 
which  is  shown — discharges  into  this  out- 
fall canal  and  thence  to  Lake  Pontchar- 
train, which  is  practically  an  arm  of  the 
Gulf  of  Mexico.  This  installation  is  a  good 
example  of  what  is  being  done  in  this  line. 

The  pumping  equipment  consists  of  two 
duplicate  units,  each  with  a  capacity  of  59 
cu.  ft.  per  second  at  2-ft.  lift  and  capable 
of  pumping  at  any  head  between  zero  and 
10  ft. — the  capacity  decreasing  as  the  head 


increases.  The  pumps  are  of  the  Worth- 
ington  30-in.  double-suction  slow-speed 
drainage  class  with  special  radial  and  axial- 
flow  type  of  impellers  having  a  nearly  con- 
stant horsepower  input  at  all  heads. 

The  pumps  are  direct-connected  through 
friction-clutch  couplings  to  60-hp.  190 
r.p.m.  Ingeco  distillate  engines  designed  to 
operate  on  cheap  distillate  of  39  Baume 
gravity  costing  about  4  cents  per  gallon 
delivered  at  the  plant.  The  engines  are 
started  on  gasoline,  run  for  a  few  minutes 


belted  off  the  hub  of  the  clutch  coupling, 
one  to  each  unit.  Each  of  these  pumps  is 
of  ample  size  to  supply  water  to  both  main 
engines  and  to  the  water-sealed  glands  of 
the  main  pumps.  To  insure  a  supply  of 
water  in  starting  and  if  anything  should 
go  wrong  with  the  circulating  pumps,  a 
500-gal.  elevated  tank  was  erected.  This 
furnishes  an  hour's  supply  for  one  engine, 
and  is  so  piped  that  should  the  pump  stop 
working  water  would  still  flow  to  the  jack- 
ets. An  added  advantage  of  this  arrange- 
ment is  that  it  gives  a  constant  head  of 
water  on  the  jackets  at  all  times. 

Other  auxiliaries  in  the  plant  consist  of 
a  3V2  X  314-in.  air-cooled  air  compressor 
belted  to  a  BVa-hp.  kerosene  engine  for  the 
air-starting  system.  The  compressor  de- 
livers to  two  1%  X  6-ft.  brazed-steel  air 
tanks  which,  when  charged  to  90-lb.  pres- 
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PLAN    OF    SIDE    OF    PLANT    CONTAINING    AIR-COMPRESSING  EQUIPMENT 


until  the  jackets  warm  up,  and  then 
switched  to  distillate  by  throwing  the 
handle  of  a  six-way  cock. 

Batteries  are  unnecessary,  as  the  engines 
are  fitted  with  oscillating  magnetos  suita- 
ble for  starting  as  well  as  running — a  val- 
uable feature  for  an  isolated  plant. 

Each  pump  is  primed  by  means  of  a 
rotary  vacuum  pump  driven  through  a 
friction  drive  from  the  flywheel  of  the  main 
engine.  These  pumps  are  cross-connected 
so  that  either  main  unit  can  be  primed 
from  either  vacuum  pump.  The  vacuum- 
pump  suctions  are  connected  to  the  top  of 
the  main  pump  casing  and  also  to  both  suc- 
tion elbows,  so  that  the  pumps  may  be 
primed  either  before  or  after  the  clutch  is 
thrown  in. 

Water  is  supplied  by  two  rotary  pumps 


sure,  give  air  for  several  starts  of  the  main 
engine.  The  engines  are  started  by  a  hand- 
operated  lever  admitting  air  on  the  explo- 
sion stroke.  The  auxiliary  engine  is  also 
belted  to  a  4  x  5-in.  Deane  single-cylinder 
double-acting  power  pump  used  for  trans- 
ferring fuel  oil  from  a  barge  in  the  outfall 
canal  to  the  main  storage  tank. 

This  storage  tank  is  a  3310-gal.  vertical 
galvanized  corrugated  iron  tank  set  100  ft. 
away  from  the  building  and  elevated  about 
1  ft.  from  the  ground.  There  are  two  125- 
gal.  auxiliary  fuel  tanks  buried  under  the 
ground  just  outside  the  building.  One  of 
these  is  for  distillate  and  the  other  for 
gasoline.  A  small  fuel  pump  on  the  engine 
takes  oil  from  either  of  these  tanks  and 
pumps  it  to  the  vaporizer,  where  the  sur- 
plus oil  overflows  back  to  the  tank. 


OUTFALL  CANAL  PAVED  WITH   WOUUEN  APRON  2  INCHES  THICK 


SCREEN   CATCHES  GRASS  AND  TRASH  OTHERWISE  DRAWN  INTO  PUMPS 
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WEIGHT   OF   FOUNDATIONS    AND    MACHINERY   CARRIED   ON    40-FOOT   ROUND    PILES — FOOT   BRIDGE   BUILT     ON    TOP    OF    SCREEN 


The  suction  and  discharge  pipes  on  the 
main  pumps  are  shown  on  the  drawings. 
These  pipes  are  of  %-in.  riveted  steel,  of 
such  size  and  design  as  to  reduce  the  loss 
of  head  to  about  0.5  ft.  This  is  done  by 
making  the  cross-section  of  the  straight 
pipe  such  as  to  reduce  the  velocity  to  a 
point  where  the  friction  loss  is  only  0.25 
ft.,  and  using  long  taper  increasers  and 
liberal  bell  mouths  to  reduce  the  loss  due 
to  velocity  head.  These  calculations  were 
made  for  the  capacity  at  a  normal  working 
head  of  4  to  5  ft. 

Flap  valves  are  used  on  the  discharge 
pipes,  not  for  the  usual  purpose  of  priming 
the  pumps,  but  to  prevent  water  running 
back  into  the  district  in  the  event  of  an 
unusually  high  tide  in  Lake  Pontchartrain. 

The  plant  is  practically  a  narrow  dam 
across  the  canal  set  just  back  of  the  out- 
side levee — the  usual  arrangement  of  drain- 
age plants  in  this  territory.  Seepage  is 
prevented  by  a  double  line  of  Martinez 
piling  24  ft.  long.  One  line  of  piles  at  the 
front  of  the  plant  extends  45  ft.  on  either 
side  of  the  center  of  the  canal;  the  other 
is  on  the  suction  side,  and  only  as  long  as 
the  building.  There  are  also  short  sheet- 
pile  wing  walls  on  the  suction  and  dis- 
charge sides  of  the  plant.  The  outfall  canal 
is  paved  with  a  wooden  apron  2  in. 
thick,  extending  about  20  ft.  in  front  of  the 
ends  of  the  discharge  pipe. 

The  weight  of  the  foundations  and  ma- 
chinery is  carried  on  40-ft.  round  piles, 
each  carrying  a  load  of  8  tons.  All  piling 
that  extend  above  the  water  line  are  creo- 
soted.  All  foundations  are  of  1:3:5  con- 
crete made  with  washed  gravel.  The  re- 
taining walls  on  the  suction  and  discharge 
sides  of  the  plant  extend  below  the  water 
line  and  are  reinforced  with  square  twisted 
bars. 

The  pump  and  engine  foundations  are 
monolithic,  tied  to  each  other  and  to  the 
front  and  rear  walls  by  reinforcement.  The 
floor  slab  is  reinforced  to  allow  the  setting 
of  the  heaviest  part  of  the  machinery  on 
it.  The  top  4  in.  of  the  floor  is  ordinary 
cement  pavement. 

The  building  is  of  wood-frame  construc- 
tion   covered    with    corrugated    galvanized 


iron.  Ample  lighting  is  provided  by  plenty 
of  windows  and  by  painting  all  interior 
woodwork  white. 

As  the  levee  in  which  the  plant  is  built 
is  also  a  road,  a  bridge  of  24-ft.  span  had 
to  be  provided  over  the  outfall  canal  with  a 
16-ft.  roadway.  In  the  suction  basin,  about 
50  ft.  back  of  the  plant,  a  screen  was  built 
to  keep  trash  out  of  the  pump. 

The  plant  was  designed  and  installed  by 
A.  M.  Lockett  &  Company,  Limited,  of  New 
Orleans.  The  specifications  were  prepared 
by  A.  M.  Shaw,  consulting  engineer  for 
the  drainage  district,  and  the  construction 
work  and  working  details  were  supervised 
by  the  author. 


Plans  Proposed  for  Boston 
Fire-Service  System 

Insurance  Interests  Do  Not  Look  with  Favor 

on  Project  for  Small-Capacity 

Pumping  Station 

SUBSTANTIAL  changes  in  the  design  of 
the  Boston  high-pressure  fire-service 
system  have  been  recommended  in  a  report 
submitted  to  Mayor  Curley  by  Joseph 
Rourke,  engineer  in  charge  of  the  work. 
Mr.  Rourke  advocates  a  smaller  pumping 
.station  than  had  been  originally  planned 
and  the  increased  use  of  fire  engines.  Com- 
ment by  representatives  of  the  insurance 
interests  at  Boston  is  unfavorable  to  the 
proposed  economies  of  the  Rourke  report. 
The  underwriters  will  probably  refuse  to 
remove  the  advance  in  fire-insurance  rates 
which  was  placed  upon  buildings  and  their 
contents  within  the  Boston  conflagration 
area  at  the  time  of  the  San  Francisco  fire 
unless  the  high-pressure  pumping  station  is 
built  so  that  the  original  ?4.000  gal.  per 
minute  can  be  attained.  F.  E.  Cabot,  secre- 
tary of  the  Boston  Board  of  Fire  Under- 
writers, is  quoted  as  saying:  "If  the 
Rourke  plan  were  followed  out  and  Boston 
had  a  conflagration,  the  city's  fire-fighting 
forces  would  be  in  the  same  predicament  as 
the  United  States  Army  if  we  went  to  war 
to-morrow.  I  am  told  that  we  have  ammuni- 
tion enough  to  last  just  twenty-five  minutes 
if  we  fired  all  our  big  guns  at  a  foe.    That's 


just  about  what  the  situation  would  be  for 
the  Boston  fire  fighters,  substituting  water 
for  powder  and  shells."  Through  the 
courtesy  of  Edward  F.  Murphy,  commis- 
sioner of  public  works,  the  following  sum- 
mary of  Mr.  Rourke's  report  is  given : 

Previous  Plans 

Previous  designs  for  the  pumping  instal- 
lation for  high-pressure  fire  service  have 
been  based  upon  a  capacity  of  18,000  gal. 
per  minute  at  300  lb.  delivery  pressure, 
with  provision  for  the  future  addition  of 
6000  gal.  per  minute.  A  plant  of  this  size 
requires  considerable  land,  and  discussion 
of  various  sites  finally  led  to  the  favorable 
consideration  of  a  site  in  the  Charles  River 
Basin,  off  the  Charles  bank.  In  1911  a 
reduction  in  insurance  rates  equal  to  15  per 
cent  added  at  the  time  of  the  San  Francisco 
fire  was  promised  by  the  Boston  Board  of 
Fire  Underwriters  upon  completion  of  a 
high-pressure  system  satisfactory  to  that 
body.  At  the  time  this  totaled  from  $100,- 
000  to  $125,000  a  year.  No  fire  engines  at 
present  in  the  high  value  district  can  be 
permanently  transferred  elsewhere.  A 
million  dollars  was  originally  considered 
enough  to  spend  in  this  special  protection, 
which  now  offers  little  financial  return  to 
the  city.  Mr.  Rourke  holds  that  this  outlay 
should  not  be  exceeded  when  there  is  little 
or  no  return  in  prospect  upon  it. 

Investment  in  the  streets  now  totals 
$457,000,  including  all  expenses  since  the 
organization  of  the  service,  and  there  is 
$162,000  worth  of  pipe-line  materials  now 
on  hand  ready  to  install.  The  cash  assets 
are  about  $319,000.  To  complete  the  sys- 
tem of  14.35  miles  of  gridiron  as  originally 
planned  with  a  large  station  in  the  Basin 
will  require  a  total  of  about  $1,500,000,  and 
with  large  yearly  fixed  charges  due  to  the 
station  alone. 

A  decided  tendency  has  recently  been 
shown  from  the  legislative  standpoint 
toward  fire-prevention  enactments.  Due  to 
the  powers  vested  in  the  Fire  Prevention 
Commissioner  in  1914  and  in  the  Building 
Commissioner  of  Boston,  which  are  being 
vigorously  utilized,  it  appears  that  there 
may  be  little  need  for  a  high-pressure  serv- 
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ice  in  the  district  proposed  within  ten  years, 
due  principally  to  the  remarkable  accelera- 
tion in  the  use  of  sprinkler  equipment  in 
the  past  two  years  in  hazardous-risk  build- 
ings within  the  district  and  elsewhere. 

Small  Pumping  Station 

The  efficiency  of  high-pressure  fire  serv- 
ice is  chiefly  due  to  providing  good  streams 
of  water  at  a  satisfactory  pressure  directly 
from  hydrants  in  the  minimum  time.  Mr. 
Rourke  maintains  that  reasonable  require- 
ments for  the  Boston  high-value  district 
would  be  fulfilled  by  a  small  pumping  sta- 
tion of  about  6500  gal.  per  minute  capacity 
at  240  lb.  delivery  pressure,  which  is  the 
equivalent  of  more  than  twenty  good  fire 
streams,  or  about  thirteen  ordinary  fire  en- 
gines. At  125  lb.  delivery  pressure  nearly 
12,000  gal.  can  be  supplied  by  this  station. 
All  of  this  may  be  available  within  five 
minutes  of  the  alarm,  and  2D00  gal.  can  be 
secured  within  1.5  min.,  which  will  always 
anticipate  its  application  to  the  fire.  Ad- 
ditional supply,  if  desired,  can  be  furnished 
by  fire  engines  drawing  water  from  the 
ordinary  distribution  systems  and  pumping 
direct  into  high-pressure  hydrants,  and  by 
fireboats  in  extreme  emergency.  Portable 
fire  engines,  in  the  opinion  of  Mr.  Rourke, 
possess  the  added  advantage  of  being  able 
to  respond  to  fires  in  any  location,  besides 
furnishing  a  reserve  for  the  high-pressure 
area,  while  the  reserve  capacity  of  a  large 
pumping  station  is  available  only  for  its 
hydrant  service  in  a  limited  area.  It  is 
recommended  that  if  a  6500-gal.  station  is 
decided  upon,  it  be  located  on  the  Charles 
River  embankment.  Another  possible  loca- 
tion adjoins  the  park  in  the  North  End, 
where  there  are  at  present  a  fireboat  and 
crew  quarters. 

Electric  Power  for  High-Pressure 
Station 

Regarding  electric  power  for  the  high- 
pressure  station,  Mr.  Rourke  states  that 
negotiations  with  the  Boston  Edison  com- 
pany have  not  been  entirely  satisfactory 
and  that  these  imply  considerable  annual 
fixed  charges  which  would  be  absent  were 
a  gas-engine  centrifugal  pumping  plant 
adopted.  Advantages  accrue  to  the  pres- 
ence of  gas  in  storage,  and  the  only  ques- 
tion arises  as  to  the  speed  with  which  a 
unit  could  be  put  in  commission.  Elec- 
trically driven  pumps  are  admittedly  faster, 
but  the  small  difference  in  time  is  unim- 
portant, as  the  demand  for  water  at  the  fire 
may  easily  be  anticipated  with  either  gas  or 
electric  service.  It  is  figured  that  with  the 
small  gas  engine  plant  the  money  now  avail- 
able and  materials  on  hand  will  enable  the 
installation  of  a  gridiron  pipe  system  of 
11.5  miles  with  hydrant  service,  whereas 
with  the  large  pumping  station  and  present 
appropriation,  only  6.5  miles  (the  present 
system)  with  one  feeder  could  be  provided. 


White  Bridges  Mark  Auto  Trail 

White-lead  paint  is  now  being  applied  to 
all  the  bridges  in  Richardson  County,  Ne- 
braska, on  the  Omaha-Kansas  City  trail. 
The  county  commissioners  are  doing  this 
to  mark  the  road  properly,  to  make  it  im- 
possible for  automobile  drivers  to  miss  an 
approach  at  night  and  at  the  same  time  to 
protect  the  structures  from  weather.  In 
the  case  of  concrete  culverts,  only  the  iron 
handrails  are  painted.  It  is  expected  that 
the  other  counties  along  this  route  will  also 
adopt  this  scheme. 


Distribution  of  Traffic  on  a  Rectangular  System 

of  Roads  Analyzed 

In  Any  Large  Area  15  or  20  Per  Cent  of  Roads  Carry  80  or  85  Per  Cent 

of   Traffic,    and    Expenditures   Sliould    Be    Governed    Accordingly 

By  E.  W.  JAMES 
Chief  of  Maintenance,  Office  of  Public  Roads  and  Rural    Engineering,  Washington,  D.  C. 


THE  QUESTION  of  the  distribution  of 
traffic  over  a  system  of  roads  is  sig- 
nificant in  that  its  solution  will,  to  a  large 
degree,  determine  the  relative  importance 
of  various  roads  and  furnish  an  essential 
factor  in  determining  the  total  mileage  that 
it  is  economical  to  improve.  The  indeter- 
minate conditions  to  be  considered  in  such 
a  problem  are  many,  and  the  only  practic- 
able method  of  arriving  at  a  general  solu- 
tion is  deductive.  We  can  then  test  our  re- 
sult by  comparing  it  with  actual  observed 
or  recorded  instances. 

To  give  the  matter  definite  form,  we  will 
make  the  following  general  assumptions: 
(1)  The  roads  are  laid  out  in  a  township 
according  to  the  theoretical  system  in  use 
on  public  lands  of  the  United  States,  and 
the  main  market  point  is  at  the  center.  (2) 
The  discussion  uses  the  quarter  section  of 
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TYPICAL  ARRANGEMENT  OF  TOWNSHIP  ROADS 

land  as  the  unit.  (3)  All  hauling  originat- 
ing in  any  quarter  section  leaves  from  the 
middle  point  on  the  most  advantageous  side 
of  the  quarter  with  respect  to  the  haul,  and 
follows  the  best  route  to  town. 

These  general  assumptions  will  hold  for 
all  cases,  but  in  addition  a  series  of  second- 
ary assumptions  of  great  importance  must 
be  made  to  approximate  the  various  condi- 
tions under  which  traffic  may  originate  and 
use  the  roads. 

Uniform  Development  Assumed 

In  the  first  case  we  will  assume  (1)  that 
all  quarter  sections,  regardless  of  location, 
agricultural  condition  or  distance  from  the 
town  are  settled,  developed  and  equally  pro- 
ductive, and  (2)  that  there  are  four  cardi- 
nal roads  improved,  extending  north,  east, 
south  and  west  from  the  center  to  the  town- 
ship lines.  The  plat  of  the  township  shows 
the  rectangular  layout  of  the  roads  under 
the  general  assumption  and  the  four  main 
roads  improved,  according  to  the  special  as- 
sumption for  this  case. 

The  quarter  sections  are  referred  to  in 
the  usual  way,  NW-1,  SE-1,  etc.,  and  only 
the  area  south  and  east  of  the  dotted  line 
and  north  of  the  main  east  road  is  consid- 
ered.    There   are,   then,   eight   such   areas 


symmetrically  divided  and  symmetrically 
located  around  the  central  point  of  the 
township. 

Table  1  shows  the  amount  of  traffic  origi- 
nating in  each  quarter  section  and  passing 
over  the  roads  lying  in  the  area  considered, 
and  also  shows  the  traffic  produced  on  each 
mile  of  road.  The  roads  are  indicated  by 
naming  the  sections  lying  on  each  side  of 
each  mile  using  x  for  all  area  outside  the 
township. 

Let  T  be  the  amount  of  traffic  produced 
on  1  mile  of  road  by  the  uniform  conditions 
existing  in  each  quarter  section.  Then,  in 
the  area  considered,  T/2  traffic  is  produced 
by  each  half  of  a  quarter  section  in  such 
area.  The  traffic  on  each  road  is,  therefore, 
found  by  multiplying  the  traffic  produced 
on  1  mile  by  the  fraction  of  a  mile  tra- 
versed. For  instance,  the  half  of  the  quar- 
ter section  NE-1  produces  T/2  traffic  on  1 
mile,  and  therefore  produces  T/2  X  %.  or 
%  traffic  on  the  road  1-x,  since  the  traffic 
enters  the  mile  of  road  1-x  at  the  middle 
point  of  the  quarter  section  NE-1  and  tra- 
verses %  of  a  mile  on  this  piece  of  road. 

From  this  table  we  find  the  total  traffic 
passing  over  the  roads  of  the  area  is 
53.23r,  and  the  total  traffic  for  the  whole 
township  would  be  426r. 

Traffic  on  Type  Roads 

Passing  now  to  Table  2,  we  can  tabulate 
the  roads  representing  a  symmetrical  group, 
the  traffic  passing  over  each  group,  the 
length  of  each  group  and  the  various  per- 
centages of  the  total  road  mileage  that 
carry  various  percentages  of  the  total  traf- 
fic. Each  section  of  road  in  the  area  con- 
sidered has  its  counterpart  in  every  other 
such  area.  Therefore,  each  such  mile  is 
typical  of  a  group  composed  of  4  or  8  miles, 
according  to  the  location  of  the  particular 
type  road,  whether  it  is  or  is  not  common 
to  two  of  the  symmetrical  areas.  Thus  road 
15-22,  being  common  to  the  triangular  areas 
above  and  below  the  east  road,  is  typical  of 
a  group  of  four,  and  road  14-13,  lying  wholly 
within  the  area  under  consideration,  is  typi- 
cal of  a  group  of  eight.  We  find,  for  in- 
stance, that  4  miles  of  road,  or  4.8  per  cent 
of  the  total,  carry  32.6  per  cent  of  all  the 
traffic ;  that  14.3  per  cent  of  the  roads  carry 
68.3  per  cent  of  the  traffic;  that  23.8  per 
cent  of  the  roads  carry  78.6  per  cent  of  the 
traffic,  etc.  By  interpolating,  25  per  cent 
of  the  roads  carry  about  80  per  cent  of  the 
traffic. 

Development  Not  Uniform 

One  of  the  special  assumptions  made  in 
this  case  is  to  the  effect  that  development 
is  equal  over  all  areas  under  consideration. 
Obviously  this  assumption  presupposes  con- 
ditions altogether  too  uniform  and  regular. 
Observation  discloses  that  development  and 
production  are  not  uniform  for  all  areas. 
Population  and  development  are  both  in  the 
nature  of  accretions  to  a  central  nucleus. 
The  census  records,  traffic  censuses  as  taken 
on  highways,  all  our  general  observations, 
indicate  harmoniously  that  development  is 
greatest  near  a  center  of  population. 
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Roads 

RELATIVE    IMPORTANCE    OF    TYPE    ROADS    SHOWN 
GRAPHICALLY 

The  degree  of  irregularity  of  actual  de- 
velopment is  not  itself  constant,  nor  is  it 
easily  determinable  for  any  given  locality. 
We  may  assume,  then,  some  more  or  less 
regular  change  in  uniformity  of  distribu- 
tion and  adjust  the  results  to  accord  with 
actual  conditions  as  our  judgment  directs. 

Instead  of  a  constant  production  for  each 
area,  let  us  now  assume  (1)  a  varied  de- 
velopment decreasing  inversely  as  the  dis- 
tance from  the  center,  and  retain  our  for- 
mer assumption  (2)  that  there  are  four 
main  improved  roads.  Using  again  the 
common  system  of  land  subdivision  and 
calling  T,  as  before,  the  amount  of  traffic 
produced  on  1  mile  by  a  certain  production 
P,  we  can  tabulate  the  various  quarter  sec- 
tions and  calculate  the  number  of  F  for 
each.  P  may  be  considered  as  a  certain 
constant  quantity  of  traffic-creating  produce 
raised  on  a  quarter  section. 

Table  3  shows  the  various  typical  or  sym- 
metrical quarter  sections,  the  distance  of 
their  centers  from  the  center  of  the  town- 
ship, and  the  number  of  P  produced  by 
each. 

Continuing  in  Table  4  as  in  Table  1,  we 
find  the  traffic  on  each  mile  of  road.  Then 
in  Table  5  we  show  the  various  percentages 
of  road  mileage  that  carry  various  percent- 
ages of  traffic. 

From  this  table  we  find  that  4  miles  of 
road,  or  4.8  per  cent  of  the  total  mileage, 
carry  39.3  per  cent  of  the  total  traffic,  that 
9.5  per  cent  of  the  roads  carry  63  per  cent 


of  the  traffic,  and  that  14.3  per  cent  of  the 
roads  carry  71  per  cent  of  the  traffic. 

As  a  third  case  we  can  change  assump- 
tion (1),  that  measures  distances  in 
straight  lines  between  the  center  of  the 
township  and  the  center  of  each  quarter 
section,  to  the  assumption  that  the  effective 
distance  of  the  quarter  section  from  the 
center  is  the  distance  that  the  farmer  ac- 
tually travels  along  the  road  from  his  quar- 
ter section  to  the  town. 

We  could  continue  this  system  of  investi- 
gation by  assuming  a  different  set  of  im- 
proved roads.  For  instance,  the  four  main 
improved  roads  could  be  assumed  to  extend 
northeast,  southeast,  southwest  and  north- 
west, and  we  should  get  a  new  set  of  per- 
centages. It  appears  that  the  percentage 
of  traffic  as  compared  with  the  percentage 
of  roads  would  tend  to  increase  slightly  as 
our  assumptions  approached  actual  condi- 
tions. The  increases  would,  however,  be 
smaller  and  smaller. 

As  the  system  becomes  more  and  more 
irregular  by  the  introduction  of  half  and 
quarter  section-line  roads,  the  total  mileage 
increases,  and  the  main  roads  near  town,  to- 
ward which  traffic  converges  in  all  cases, 
become  a  smaller  and  smaller  percentage  of 
the  road  mileage.  Similarly,  as  the  road 
system  becomes  more  and  more  radial,  the 
total  mileage  is  increased  and  consequently 
the  percentage  of  miles  represented  by  the 
trunk  roads  near  town  becomes  smaller. 
For  such  irregularities  tend  to  be  intro- 
duced near  the  limits  of  the  area  rather 
than  near  town;  otherwise  the  area  would 
lose  its  rural  and  assume  suburban  or  ur- 
ban characteristics,  in  which  case  it  would 
no  longer  be  within  the  scope  of  this  dis- 
cussion. Thus  we  have  a  continual  ten- 
dency as  irregularities  are  introduced  for 
a  smaller  and  smaller  percentage  of  the 
road  system  to  carry  any  given  percentage 
of  traffic. 

A  Few  Roads  Carry  Most  of  Traffic 

The  limits  cannot,  of  course,  be  definitely 
set,  and  almost  certainly  would  not  be  the 
same  in  any  two  cases;  but  various  esti- 
mates made  by  engineers  as  the  results  of 
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actual  observations  are  to  the  effect  that 
80  or  85  per  cent  of  all  the  traffic  in  any 
large  area,  such  as  a  county  or  state,  is  car- 
ried on  15  or  20  per  cent  of  the  roads. 
Pennsylvania  has  adopted  a  system  of  state 
roads  approximating  10  per  cent  of  the  to- 
tal mileage,  and  has  done  so  with  the  in- 
tent of  having  all  main  roads  in  the  sys- 
tem; New  Jersey  has  had  the  same  per- 
centage recommended  by  its  commissioner. 

Referring  now  to  the  original  statement 
of  the  question,  we  can  draw  some  interest- 
ing conclusions  from  the  tabular  computa- 
tions shown  above. 

With  respect  to  the  relative  importance 
of  various  roads,  for  instance,  we  find  un- 
der the  first  case,  where  T  is  assumed  equal 
for  all  quarter  sections,  that  road  14-13 
carries  as  heavy  a  traffic  as  13-24,  and 
should  of  course  be  the  first  spur  road 
built.  Road  13-24  is  selected,  however,  as 
a  part  of  the  system  because  it  is  one  of  a 
group  of  four  symmetrical  roads,  whereas 
13-14  is  one  of  a  group  of  eight,  and  be- 
cause the  omission  of  13-24  in  one  township 
and   its   abutting  road,   18-19,   in  another 


Table  1— Trapfio  om  Each  Road  i»  Onb-Eiohth  op  Towothip  Abba  Under  Unipoku  Develophent 

Quarter  Traffic  pro-           • • Route  and  traffic  on  each  road 

section  duced  (T)  l-i     12-x     13-i     1-12    12-13  13-24  11-12  14-13  11-14  14-23  14-15  15-22 

NE-1  r/2  0.37    O.SO    0.50    0.50    0.50    ....  0.60 

8E-1  r  0.26    1.00    1.00    1.00    100     ....  1.00 

SW-1  7'/2  0.12     0.50    0.60     ....     0  60     ....  0.50 

NW-12  T  0.75    1.00     ....     100     ....  1.00 

NE-12  r  ....     0  75     100     1.00     1.00     ....  1.00 

8E-12  r  1.00     ....     0.25     1.00     1.00     ...  1.00 

SW-12  r 0.25     1.00     ....     1.00     ....  1.00 

NW-13  T  0,75     ....     1.00    ....  1.00 

NE-13  r  0.75    1.00    7 1.00    ....  1.00 

8E-13  T  0.75    1.00     ....  1.00 

SW-13  T  0.25     100    ....  1.00 

NE-U  7/2  0.37    0.50    ....    0.50     ....  0  50 

SE-11  T  0.25    1.00     ....     1.00     ...  1.00 

SW-11  T/2  0.12     ....     0.50  0.50 

NW-14  T  0.75  1,00 

NE-14  T  0.75     ....     1.00    ....  1.00 

SB-14  r  0.75     ....  100 

SW-14  T  0.25     ....  1.00 

NE-IS  r/2  0.37  0.50 

SE-15  r  0.75 

8W-1S  r/2  0.12 

0  62    2.25    4.2?  0.12    0.50    5.50    1.87    5.50    0.12  13.50    1.62  17.37 


Table  4 — Table  1  Revised  to  Show  thk  Unequal  Development  to  Be  Expected 


Quarter 

section 

NE-1 

SE-1 

SW-1 

NW-12 

NE-12 

SE-12 

SW-12 

NW-13 

NE-13 

SE-13 

SW-13 

NE-11 

SE-Il 

SW-U 

NW-14 

NE-14 

SE-14 

SW-14 

NE-15 

SE-15 

SW-15 


Produce 
iP) 
9 
10 
11 
12 
11 
12 
13 
15 
12 
13 
15 
16 
16 
20 
24 
18 
20 
28 
33 
44 
100 


-Route  and  traffic  on  each  road- 


1-x       12-1       13-x      1-12    12-13    13-24    11-12    14-13    U-14    14-23     14-15     15-22 


3.37      4.50      4.50 
2  50     10.00    10.00 


4  50 


1.37 


8.25 


11.00 
12.00 


3  00 
3.2S 


11  00 
12.00 


5  50 
8.00 


5.50 
12.00 


9.00 


12.00 
9.75 
3.75 


5.62 
4.00 


13  00 
11.25 


7.50 
16  00 


4.50 
10.00 

5.50 
12.00 
11.00 
12.00 
13  00 
15.00 
12.00 
13.00 

15  00 
7.50 

16  00 


13.50 


18  00 
15.00 
7  00 


10.00 
18.00 


12.37 


4.50 
10.00 

5.50 
12.00 

11  00 

12  00 
13.00 
15.00 
12.00 
13.00 
15.00 

7.50 
16.00 
10.00 
21.00 
18.00 
20.00 
28.00 
16  50 
33.00 
12.50 
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5.87    22.75    46.50     1,37    6.25    63,00    23,12  78.75    2.50  186.50    40.37  308,50 


Table  2— Tiurnc  and  PERCENTAaEs  op  Trappic  on  Ttpe  Roads 


Table  5— Table  2  Siuilarlt  Revised  to  Show  Unequal  Dbvelopuent 


Type  road 
of  synuDetrical 
group 
15-22 
14-23 
13-24 
14-13 
13-x 
12-1 
11-12 
14-15 

l-i 
12-13 
11-14 

1-12 


Total 
miles  in 
■{roup 

4 

4 

4 

8 

8 

8 

8 


Total  of 
miles 

4 

8 
12 
20 
28 
36 
44 
52 
60 
68 
76 
84 


Percentage 

of  mileage 

4.8 

9.5 

14.3 

23.8 

32.3 

42.8 

52.3 

61.8 

71.3 

80.8 

90.3 

100  0 


Traffic  on 

type  road 

of  group 

17.37 

13.50 

6.50 

5.50 

4.25 

2.25 

1.87 

1.62 

0.62 

0.50 

0.12 

0.12 


Total 

traffic  on 

group 

139 

108 

44 

44 

34 

18 

15 

13 

5 

4 

1 

1 


Percentage 

Percentage 

of  traffic 

of  total 

on  group 

traffic 

32.6 

32.6 

25,4 

58.0 

10.3 

68.3 

10.3 

78.6 

8.0 

86.6 

4.2 

90.8 

3.5 

»4.3 

3.1 

97.4 

1.2 

98.6 

0.9 

99.5 

0.2 

99,7 

0.2 

99  9 

Type  road  of 
symmetrical 
group 
15-22 
14-23 
13-24 
14-13 
13-1 
14-15 
11-12 
12-x 
12-13 

1-x 
U-U 

1-12 


Total 
miles  in 
group 

4 

4 


Total  of 
miles 

4 

S 
12 
20 
28 
36 
44 
52 
60 
68 
76 
84 


Traffic  on 
Percentaze  each  type 
of  mileage   road  of  group 


4.8 
9.5 
14.3 
23.8 
33.3 
42.8 
52.3 
61.8 
71.3 
80.8 
90,3 
100,0 


308.50 

186.50 

63.00 

78.75 

46.50 

40.37 

23.12 

22.75 

6.25 

5.87 

2.50 

1.37 


Total 

traffic  on 

group 

2468.00 

1492.00 

630.00 

504.00 

372,00 

322.96 

184.96 

182.00 

50.00 

46.96 

20.00 

10  96 


Per  cent  of 

traffic  on 

group 

39.3 

23.7 

8  0 
10.0 

5.9 

5.1 

2.9 

2.9 

0  8 

0.8 

0.3 

0.2 


Percentage 
of  total 
traffic 
39.3 
63.0 
71.0 
81.0 
86.9 
92.0 
94.9 
97.8 
98.6 
99  4 


53.23 


426 


99.9 


785.48 


6283,84 


99.! 
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township  would  leave  a  gap  of  2  miles  in 
the  system  of  intertownship  roads. 

Order  of  Construction  of  Laterals 

Having  completed  the  12-mile  system, 
then  the  order  of  construction  of  laterals 
would  be  first  13-14,  second  13-x,  third, 
12-x.  Notice  that  these  roads  do  not  paral- 
lel any  part  of  the  original  system  at  a  dis- 
tance of  less  than  2  miles.  Further,  such 
parallel  roads  as  1-12  and  1-2,  and  12-13 
and  2-3,  11-14  and  11-10  are  almost  negli- 
gible so  far  as  traffic  from  the  farm  to  the 
town  is  concerned.  They  are  used  for 
travel  between  farms. 

Passing  to  the  second  set  of  assumptions 
made,  it  is  found  that  road  14-13  carries 
actually  more  traffic  than  13-24.  Conse- 
quently, it  would  appear  still  more  impor- 
tant to  build  the  spur  road  before  the  sys- 
tem is  completed.  But,  as  before,  the  con- 
struction of  13-14  as  a  type  requires  the 
construction  of  8  miles,  while  the  comple- 
tion of  the  system  by  the  construction  of 
13-24  requires  the  construction  of  but  4 
miles.  Further,  the  completion  of  a  sys- 
tem at  once  accommodates  and  attracts 
through  traffic,  so  that  it  is  probable  that, 
once  built,  road  13-24  and  the  group  of 
which  it  is  typical  would  become  more  im- 
portant than  14-13.  Again,  the  system  of 
12  miles,  including  the  13-24  group,  carries 
a  heavier' traffic  than  any  other  system  of 
12  miles  that  can  be  selected. 

Relative   Importance  of  Roads   Shown 
Graphically 

By  plotting  the  various  roads  so  as  to 
show  their  relative  importance  as  typical 
of  their  respective  groups,  we  see  that  the 
first  group  of  4  miles  to  be  built  would  be 
4.6  times  as  important  as  the  third  group 
of  4  miles  and  about  1.7  times  as  important 
as  the  second  group  of  4  miles.  Further, 
the  remaining  roads  in  the  system  rapidly 
become  of  more  uniform  but  of  much  less 
relative  importance. 

This  plotr  shows  graphically  the  power- 
ful incentive  and  its  basis  in  sound  reason 
for  the  high-class  improvement  of  a  few 
miles  of  road.  It  becomes  apparent  that 
for  every  dollar  spent  on  the  last  8  miles 
of  a  group  of  76  miles  there  can  be  econom- 
ically expended  $298  on  the  first  4  miles  of 
the  group.  Development  of  this  point  of 
view  will  furnish  a  powerful  argument  for 
the  proper  distribution  of  major  expendi- 
tures of  either  annual  road  revenue  or  of 
the  proceeds  of  a  bond  issue. 


Area  of  Croton  Watershed 
Is  Corrected 

Old  Figure  of  360.44  Square  Miles  Above  New 

Croton  Dam  Is  Superseded  by  Value 

of  375  Square  Miles 

INCORRECT  figures  for  the  area  of  the 
Croton  watershed,  from  which  New  York 
City  obtains  the  bulk  of  its  supply,  have 
been  disclosed  by  investigations  conducted 
during  the  last  six  years  by  the  New  York 
Department  of  Water  Supply,  Gas  and  Elec- 
tricity. The  revised  figures  fix  the  area 
above  the  new  Croton  dam  at  375  square 
miles,  instead  of  360.44  square  miles,  the 
previously  accepted  value.  The  following 
statement  regarding  the  revision,  made  for 
the  benefit  of  those  who  make  use  of  the 
Croton  rainfall  and  runoff  data,  has  been 
received  from  William  W.  Brush,  acting 
chief  engineer  of  the  water  department : 
The  area  of  the  Croton  watershed  lying 
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above  the  old  Croton  dam  has  been  gener- 
ally reported  as  338.8  square  miles  for  the 
last  fifty  years  or  more.  To  this  area  was 
added  21.6  square  miles  as  tributary  water- 
shed between  the  old  Croton  dam  and  the 
new  Croton  dam,  making  the  generally  re- 
ported area  of  the  Croton  watershed  lying 
above  the  new  Croton  dam  as  360  square 
miles.  In  1916  the  engineers  of  the  Bureau 
of  Water  Supply  were  convinced  that  these 
areas  were  incorrect,  and  as  a  result  of 
investigations  made  during  the  past  six 
years  adopted  375  square  miles  as  repre- 
senting the  correct  area  of  the  Croton 
watershed  lying  above  the  new  Croton  dam. 

History  of  the  Watershed  Surveys 

In  1857-58  a  survey  was  made  of  the 
Croton  watershed  lying  above  the  old 
Croton  dam,  and  on  page  12  of  the  annual 
report  of  the  Croton  Aqueduct  Department, 
made  to  the  Common  Council  of  the  City  of 
New  York,  bearing  date  of  Jan.  3,  1859,  is 
found  the  following  statement,  which  first 
came  to  the  notice  of  the  department  in 
1914 :  "The  total  area  or  watershed  of  the 
Croton  above  the  commencement  of  the 
aqueduct  is  ascertained  to  be  352  square 
miles." 

The  watershed  map  prepared  as  a  result 
of  the  survey  was  lithographed  by  J.  Bien, 
then  of  24  Vesey  Street,  about  1860.  The 
title  on  this  lithograph  is :  "Topographical 
map  showing  the  entire  watershed  of  Croton 
River  above  the  Croton  Aqueduct  Dam ;  also 
the  most  available  sites  for  the  storage 
reservoirs,  from  minute  surveys  made 
during  the  years  1857-58."  A  table,  to- 
gether with  an  outline  of  the  various  sub- 
divisions of  the  watershed,  appears  on  this 
lithograph.  The  subdivisions  do  not  in- 
clude all  portions  of  the  watershed,  but  at 
the  bottom  of  the  table  is  a  statement  that 
the  total  area  of  the  watershed  is  338.82 
square  miles.  The  lithograph  bears  a 
graphic  scale  of  miles  which  is  approxi- 
mately 4350  feet  per  inch. 

The  1889  Map 

In  the  early  '80s  the  Aqueduct  Commis- 
sion had  brought  to  its  attention  the  prob- 
able inaccuracy  of  the  338.82  sq.  miles  as 
the  area  of  the  watershed,  and  on  Jan.  23, 
1889,  authorized  William  E.  Worthen,  a 
well-known  engineer  of  that  time,  to  pre- 
pare a  topographical  map  of  the  watershed, 
this  map  including  also  the  area  between 
the  old  and  new  Croton  dams.  Six  field 
parties  were  immediately  placed  on  the 
work  under  the  direction  of  C.  C.  Vermeule 
and  J.  R.  Bien,  the  latter  being  in  charge 
of  the  primary  and  secondary  triangulations 
which  were  started  from  and  afterward 
checked  on  monuments  and  bench-marks  of 
the  United  States  government  and  of  the 
aqueduct  commission.  As  a  result  of  these 
surveys  a  map  was  drawn  on  eight  sheets, 
to  a  scale  of  3  in.  to  the  mile,  bearing 
graphic  scales  of  feet  and  miles,  with  paral- 
lels of  latitude  and  longitude  at  intervals 
of  one  minute.  This  map  bears  the  title 
"Aqueduct  Commissioners'  Topographical 
Map  of  Croton  Watershed."  'Twenty-foot 
contours  throughout  and  beyond  the  limits 
of  the  watershed  are  given,  with  numerical 
elevations  at  all  summits,  depressions,  water 
levels,  etc.  The  watershed  line  is  well  de- 
fined. 

This  map  was  finally  delivered  on 
July  24,  1889,  and  in  1890,  by  carefully 
scaling  the  parallels  of  longitude  and  lati- 
tude, using  the  graphic  scale  on  the  map, 
computing  the  areas  of  the  various  zones 
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and  adding  to  them  in  planimetered  areas 
of  the  adjacent  irregular  portions,  the  fol- 
lowing areas  were  obtained: 


Square 
Miles 

Area  of  new  Croton  watershed 37.'>.815 

Area  of  old  Croton  watershed 3D2.84 

Area    of    watershed    between   old    and    new 

dams     22.975 


Controversy  immediately  arose  as  to  the 
accuracy  of  the  newly  determined  areas. 
The  area  of  22.975  square  miles  between 
the  old  and  new  dams  was  reduced  in  the 
proportion  that  the  newly  determined  area 
of  the  watershed  above  the  old  Croton  dam 
bore  to  the  area  given  on  the  lithograph 
previously  referred  to,  thus  obtaining  a  re- 
duced area  of  22.06  square  miles  by  the  fol- 
lowing proportions:  352.84 :338.82::22.975: 
22.06.  The  site  of  the  new  Croton  dam  was 
later  moved  slightly  upstream  and  the 
adopted  area  above  the  new  Croton  dam 
was  therefore  changed  to  360.44  square 
miles.  Certain  of  the  Aqueduct  Commis- 
sion engineers  were  never  satisfied  that 
this  determination  was  correct,  and  from 
1900  to  1903  the  Aqueduct  Commission 
used  an  area  of  373  square  miles,  which 
was  a  compromise  figure,  and  then  returned 
to  the  figure  previously  used. 

Later  Calculations 

In  1909  calculations  were  made  to  deter- 
mine, more  correctly  than  by  scaling,  the 
area  of  the  zones  of  latitude  on  the 
Worthen  map,  assuming  the  earth  to  be  a 
sphere  40,000,000  m.  in  circumference  at 
sea  level  and  adding  the  planimetered  irreg- 
ular border.  One  meter  was  taken  as  equiv- 
alent to  3.280869  ft.  The  resultant  area  of 
the  watershed  was  374.979  square  miles. 
Another  computation  was  made  at  this 
time,  following  the  method  adopted  by  the 
U.  S.  Geodetic  Survey,  known  as  Clark's 
equivalent,  with  a  resultant  area  of  375.55 
square  miles. 

Since  1909  this  matter  has  been  consid- 
ered from  time  to  time,  and  it  was  finally 
agreed  in  the  early  part  of  1916  by  all  the 
engineers  now  in  the  Bureau  of  Water  Sup- 
ply who  had  taken  part  in  the  investigation 
that  an  area  of  375  square  miles  should  be 
adopted. 

The  historical  statement  is  largely  based 
upon  the  notes  kept  by  Assistant  Engineer 
Jean  P.  Genthon,  who  was  employed  by  the 
Aqueduct  Commission  since  1887,  and  who 
has  conducted  many  of  the  investigations 
made  of  this  subject,  as  well  as  performing 
the  necessary  computations  both  under  the 
Aqueduct  Commission  and  under  the  Bu- 
reau of  Water  Supply. 

Supporting  Data 

The  area  of  360  square  miles,  previously 
used  has  its  sole  foundation  on  the  printed 
area  which  appears  on  the  lithograph  copy 
of  the  map  of  1858.  The  accuracy  of  this 
statement  is  disproved  by  (a)  the  printed 
report  of  the  Croton  Aqueduct  Department 
for  1858,  previously  quoted;  (b)  by  the 
planimetered  and  computed  area  of  the  wa- 
tershed, shown  on  this  lithograph  of  the 
1858  map;  (c)  by  errors  found  in  the  table 
of  subdivisions  given  on  the  lithograph,  the 
maximum  error  found  being  10  square 
miles  in  an  area  given  as  75  square  miles, 
which  should  have  been  85  square  miles. 

The  newly  adopted  area  of  375  square 
miles  is  supported  by  the  following: 

(a)  By  the  area  of  the  watershed  deter- 
mined from  the  lithograph  of  the  1858  map, 
using  the  graphic  scale  appearing  on  the 
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lithograph  and  the  outline  of  the  water- 
shed as  defined  thereon. 

(b)  By  the  statement  appearing  in  the 
annual  report  of  the  Croton  Aqueduct  De- 
partment for  1858. 

(c)  By  the  areas  determined  from  the 
Worthen  map  by  different  methods  which 
vary  by  less  than  1  square  mile. 

Reason  for  Change 

The  Department  of  Water  Supply,  Gas 
and  Electricity  has  changed  the  area  for 
the  watershed  because  it  believes  that  an 
error  in  the  watershed  area  of  the  Croton 
River  should  be  corrected  in  justice  to  the 
engineering  profession,  which  has  in  the 
past  made  and  probably  will  in  the  future 
make  frequent  use  of  the  record  of  rainfall 
and  runoff  of  the  Croton  watershed,  which 
constitutes  one  of  the  most  valuable  and 
most  widely  consulted  watershed  records  in 
the  United  States. 

It  has  not  been  considered  necessary  to 
attempt  further  field  investigations,  as 
there  is  no  material  difference  in  all  the 
data  that  have  been  secured  bearing  on 
the  area  of  the  Croton  watershed.  The 
only  difference  appears  in  a  note  on  a  litho- 
graphed map,  and  this  note  is  flatly  contra- 
dicted by  a  printed  statement  which  was 
undoubtedly  based  on  the  original  map 
from  which  the  lithograph  was  made,  and 
the  lithograph  itself  does  not  in  any  way 
uphold  the  note  in  question  which  appears 
thereon. 


Springfield  Coliseum  Roof  Supported  by 
200-Foot  Arches  Without  Tie  Rods 

Rapid  Erection  of  Steel  Arch  Trusses  Marks  Construction  of  200  x 
300-Foot  Building — Foundation  Piers  Designed  to  Resist  Arch  Thrusts 


MAIN  arch  trusses  spanning  nearly  200 
ft.,  without  tie  rods  at  the  floor  level, 
support  the  roof  of  the  Coliseum  now  being 
constructed  as  the  main  structure  of  the 
group  of  buildings  being  erected  this  year 
for  the  Eastern  States  Agricultural  and  In- 
dustrial Exposition  at  Springfield,  Mass. 
The  concrete  foundation  piers  were  de- 
signed to  resist  tha  arch  thrusts,  later  mod- 
ification in  the  design  being  required  be- 
cause of  difficult  foundation  conditions. 
Furthermore,  the  main  walls  were  supported 
upon  reinforced-concrete  beams  connecting 
the  arch  piers,  thus  insuring  a  greater  load 
on  these  piers  to  aid  in  resistance  to  sliding. 
After  the  delay  due  to  difficulties  with 
high  water  in  the  foundation  work,  rapid 
progress  was  made  in  erecting  the  main 
steel  frame  and  arch  trusses.  The  ten 
trusses,  which  weighed  about  30  tons  each, 
were  erected  in  about  ten  working  days. 

.  The  Springfield  Coliseum,  so  called,  is  the 
central  structure  of  a  group  of  eighteen  or 
twenty  buildings  as  planned,  ten  of  which 
are  to  be  erected  this  year.  The  other  build- 
ings are  of  ordinary  mill  construction,  with 
brick  walls.     The  central  building  is  200  x 


305  ft.  in  plan  and  contains  lecture  rooms 
and  exhibit  spaces.  Sloping  amphitheater 
seats  entirely  surround  a  central  space  96  x 
200  ft.  in  size. 

General  Plan  and  Dimensions 

Ten  steel  trusses  spanning  197  ft.  center 
to  center  of  end  pins  and  72  ft.  high  sup- 
port the  main  roof,  which  contains  skylights 
in  the  interior  bays.  The  spacing  and  form 
of  these  trusses  were  determined  mainly  by 
architectural  considerations.  The  building 
is  divided  into  eleven  bays,  and  the  end 
trusses  carry  the  suspended  framing  for  end 
walls,  which  in  turn  carries  the  I-beam 
rafters  for  the  flat  roofs  in  the  end  bays  of 
the  building.  Diagonal  angles  in  the  plane 
of  this  roof,  as  shown  in  the  quarter  roof 
plan  herewith,  transfer  wind  pressure  to  the 
side  walls. 

The  required  excavation  for  lecture  rooms 
and  other  purposes  at  the  corners  of  the 
building  precluded  the  use  of  tie  rods  be- 
tween the  ends  of  the  end  trusses  1  and  10. 
It  was  therefore  decided  to  omit  all  tie  rods 
throughout  the  building  and  make  the 
foundation  piers  and  end  details  practically 
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SEVEN    TRUSSES   ERECTED — TRAVELER   SEEN    AT    PAR   END 


ERECTION  TRAVELER  HAS  TWO  95-FOOT  BOOMS 


the  same  throughout.  Another  considera- 
tion in  the  decision  not  to  use  tie  rods  was 
the  fact  that  these  rods  would  be  within  2 
ft.  of  the  finished  floor  grade,  which  might 
seriously  interfere  with  the  installation  of 
ammonia  pipes  and  the  use  of  the  floor  for 
ice  skating  or  for  marine  basins  in  exhibits. 
The  main  piers  at  the  ends  of  the  arches 
were  therefore  designed  as  arch  abutments 
to  take  the  thrust. 

Design  of  Main  Arches 

The  main  arches  were  designed  as  three- 
hinged  trusses,  with  the  usual  pin  ends,  but 
with  an  abutting  joint  at  the  crown,  as 
shown  in  an  accompanying  drawing.  Bear- 
ing plates  and  faced  surfaces  were  used  at 
the  top-chord  joint,  and  an  expansion  joint 
with  bolts  and  slotted  holes  was  provided  at 
the  bottom-chord  joint.  The  purlins  be- 
tween the  main  trusses  were  made  vertical, 
as  shown,  using  triangular  trusses  instead 
of  I-beams  both  because  estimated  to  be 
more  economical  and  because  it  was  believed 
to  improve  the  appearance. 

The  live  loads  used  for  the  design  of  the 
roof  were  those  prescribed  by  the  Massa- 
chusetts law — varying  from  40  lb.  per 
square  foot  of  horizontal  projection  to  30  lb. 
per  sloping  square  foot,  depend'ng  on  the 
angle  of  slope.  The  unit  stresses  adopted 
conform  to  the  A.  R.  E.  A.  specifications. 
The  amphitheater  seats  were  designed  of 
reinforced  concrete,  but  had  to  be  rede- 
signed of  wood  because  of  the  excessive 
costs  of  labor  and  materials  during  the  past 
year.  The  framing  of  the  seats,  except  at 
the  front  entrance,  is  independent  of  the 
main  framing  of  the  building. 

Foundation  Piers  and  Beams 

The  foundation  piers  for  the  arch  trusses 
had  to  be  modified  twice  to  meet  the  condi- 
tions due  to  weather  and  river  water.  The 
site  is  located  on  the  banks  of  the  Westfield 
River,  separated  by  a  dike  from  the  river 
water.  Unusual  high  water  this  spring, 
however,  created  excessive  pressure  at  the 
bottom  of  the  foundations,  so  that  the  3-in. 
sheet  piling  used  could  not  hold  it  out.  It 
was  also  found  impossible  to  keep  the  water 
down  by  the  use  of  force  pumps,  and  finally 
it  was  found  necessary  to  deposit  the  con- 
crete under  water  by  the  use  of  orange-peel 
buckets  opened  very  slowly  so  as  to  prevent 
washing.  After  about  3  ft.  of  concrete  had 
been  placed  in  this  way,  the  remaining 
water  was  pumped  out  and  the  foundation 
poured  in  the  usual  manner. 

The  changes  in  the  design  of  the  piers 
consisted  essentially  in  making  the  bottom 
of  the  excavation  level  and  depositing  con- 
crete to  a  depth  of  2  ft.  on  the  front  or 
interior  face  and  to  a  depth  of  5  ft.  on  the 
rear  face,  the  top  surface  of  this  mat  then 
being  perpendicular  to  the  thrust  of  the 


arch.  Five  foundations  in  the  rear  were 
placed  in  this  manner,  when  it  was  found 
possible  to  make  the  sloping  surface  at  the 
bottom  by  excavating  carefully  under  water 
with  an  orange-peel  bucket.  The  3-ft.  mat 
was  then  deposited  under  as  described 
above,  the  water  pumped  out  and  the  re- 
mainder of  the  foundation  cast. 

The  character  of  the  soil,  31/2  to  4  ft.  of 
loam,  3%  to  41/2  ft.  of  fine  yellow  sand 


(water  at  7-ft.  depth)  and  3  ft.  of  river  silt 
underlaid  by  coarse  gray  sand,  made  it 
economical  to  use  reinforced-concrete  beams 
between  the  main  piers  to  support  the  out- 
side brick  walls  of  the  building.  These 
beams,  shown  in  an  accompanying  drawing, 
varied  from  8  to  9  ft.  in  depth,  and  were 
cast  with  pockets  to  allow  the  main  trusses 
to  be  placed. 
Rapid  erection  of  the  ten  steel  trusses  was 
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accomplished  by  a  special  traveler,  40  x  40 
ft.  in  plan,  with  two  stiffleg  derricks  having 
80-ft.  booms  and  15-ft.  outriggers,  making 
a  total  length  of  boom  of  95  ft.  As  the  con- 
tract was  let  on  March  8,  and  the  entire 
erection  was  to  be  accomplished  by  June  8 
under  a  penalty  of  $300  a  day  for  the  steel 
contractors,  it  was  planned  to  begin  erec- 
tion of  the  steel  trusses  on  May  10.  Actual 
erection  began  on  May  12,  being  delayed  by 
the  completion  of  the  foundations,  the  truss 
shoes  having  been  very  carefully  set  by 
stretching  a  line  over  the  pins,  which  were 
inserted  in  the  holes.  These  pedestals  were 
set  on  shim  plates  and  grouted  in  position 
after  being  accurately  tested.  This  accur- 
acy greatly  facilitated  the  erection.  By 
May  28,  with  four  days'  idleness  because  of 
rain,  the  entire  ten  trusses  were  in  place, 
and  by  June  6  the  riveting  was  completed. 

The  exposed  site,  with  strong  winds,  espe- 
cially in  the  spring  of  the  year,  made  it  es- 
sential to  hold  the  first  two  trusses  securely 
in  place  during  erection.  The  first  truss 
was  therefore  held  by  the  booms  of  two  guy 
derricks  used  as  ginpoles;  the  end  posts 
were  placed  first  and  securely  guyed,  the 
next  two  sections  on  each  side  erected  with 
the  ginpoles  and  the  two  center  sections 
raised  by  the  traveler.  This  was  done  by 
May  18.  With  the  whole  truss  thus  securely 
guyed  and  the  ginpoles  still  hooked  up,  the 
wind  pressure  was  easily  resisted.  The 
traveler  was  moved  and  the  end  posts  of  the 
next  truss  erected.  One  half -truss  was  then 
hoisted  complete  by  one  boom  of  the  trav- 
eler, and  the  other  half  by  the  other  boom. 
The  truss  was  bolted,  guys  were  placed  at 
the  peak  and  two  truss  purlins  on  each  side 
connected  up.  The  booms  were  cut  loose 
and  the  remaining  purlins  placed.  This 
operation  was  then  repeated  until  the 
trusses  were  completely  erected. 

Designing  and  Construction  Personnel 

The  building  was  designed  by  the  archi- 
tect, James  H.Ritchie  of  Boston,  supervising 
the  engineering  and  architectural  features. 
Associated  with  the  architect  on  the  engi- 
neering work  were  C.  R.  Perry,  H.  D.  Bil-i 
lings  and  G.  L.  Dudley,  of  Boston.  The  steel 
was  fabricated  and  erected  by  the  Levering 
&  Garrigues  Company,  of  New  York  City. 
Fred  T.  Ley  &  Company,  Inc.,  of  Spring- 
field, Mass.,  are  the  general  contractors, 
with  George  S.  Jewett  superintendent  on 
the  work.  The  erection  traveler  was  de- 
signed by  J.  M.  Bell,  vice-president,  and  the 
erection  was  superintended  by  Robert  F. 
Gadd,  New  England  manager  of  the  Lever- 
ing &  Garrigues  Company. 


Nitrogen  Recovery  from  Sewage  Sludge 
Reaches  Commercially  Practicable  Stage 

William  R.  Copeland,  at  American  Chemical  Society  Meeting,  Tells  How  Profits 
in    Fertilizer    Products    May    Be    Expected  from  Activated -Sewage   Wastes 


Road  Conditions  in  Pennsylvania 

Pennsylvania  was  found  to  have  2.22 
miles  of  road  per  square  mile  of  area — 
more  than  either  of  the  other  two  Middle 
Atlantic  states.  The  total  mileage  on  Jan. 
1,  1915,  was  91,555.84,  of  which  approxi- 
mately 10,000  miles,  or  10.9  per  cent,  were 
surfaced.  The  state  had  a  highly  organized 
highway  department  with  10,200  miles  of 
road,  designated  as  state  highways,  directly 
under  its  supervision  and  maintained  at 
state  expense.  Contributions  for  mainte- 
nance were  also  made  for  some  roads  other 
than  those  designated  as  belonging  to  the 
state  system.  Although  complete  informa- 
tion in  regard  to  revenues  was  not  avail- 
able for  some  jurisdictions,  an  estimate  of 
road  expenditures  in  the  state  for  1914 
places  the  amount  at  more  than  $10,000,000, 
an  increase  over  1904  of  113.2  per  cent. 


THAT  the  recovery  of  nitrogen  from 
sewage  sludge  has  at  last  been  brought 
within  the  range  of  commercial  practica- 
bility was  the  impressive  statement  made 
by  William  R.  Copeland,  chemist  in  charge 
of  the  Milwaukee  sewage-testing  station,  in 
a  paper  presented  last  week  before  the  divi- 
sion of  water,  sewage  and  sanitation  of  the 
American  Chemical  Society,  which  held  its 
annual  convention  in  New  York  City,  Sept. 
25  to  30.  The  reclaiming  of  this  byproduct 
for  sale  as  fertilizer  at  a  profit,  it  was  held, 
is  made  possible  by  the  development  of  the 
activated-sludge  process  of  sewage  treat- 
ment, for  the  sludge  produced  in  plants  of 
this  type  has  been  found  to  contain  more 
than  twice  as  much  nitrogen  as  is  present 
in  sludges  from  Imhoff  or  plain  sedimen- 
tation tanks.  Extracts  from  Mr.  Cope- 
land's  paper  follow: 

What  the  Tables  Show 

Data  given  in  tables  accompanying  Mr. 
Copeland's  paper  show  that  the  sludge 
which  has  been  obtained  heretofore  by  the 
best  known  processes  of  sewage  treatment 
(plain  sedimentation,  septic  and  Imhoff 
tanks)  contained  from  1.2  to  3.0  per  cent 
of  nitrogen.  These  figures  are  low  and  in- 
dicate that  the  sludge  did  not  possess  as 
much  nitrogen  as  the  amount  contained  by 
the  raw  sewage  would  lead  us  to  expect. 
This  condition  may  be  explained  by  the  fact 
that  a  large  share  of  the  colloidal  matter 
carried  by  the  sewage  ran  out  in  the  efflu- 
ent flowing  away  from  the  tanks  and  took 
nitrogen  with  it.  In  the  case  of  chemical 
precipitation  works  the  lime  added  drove 
nitrogen  off  in  the  form  of  ammonia  and 
diluted  the  portion  remaining  by  increas- 
ing the  amount  of  inert  mineral  matter. 
Moreover,  various  authors  state  that  from 
10  to  60  per  cent  of  the  volume  of  the  solids 
deposited  by  sewage  in  the  sludge-digestion 
chambers  of  Imhoff  tanks  and  other  forms 
of  septic  tanks  is  converted  into  soluble  or 
gaseous  form.  Much  of  the  albuminoid  am- 
monia is  thus  changed  into  free  ammonia 
and  free  nitrogen  which  escape  in  the  liquor 
or  bubble  out  at  the  gas  vents. 

Within  the  last  two  years,  however,  a 
new  method  of  sewage  purification  by  the 
so-called  "activated-sludge"  process  has 
been  tried  out  in  various  cities  of  America 
and  England.  One  of  the  distinctive  fea- 
tures of  this  process  is  that  the  colloidal 
and  suspended  matters  of  the  sewage  are 
collected  in  the  sludge.  If  this  is  not 
reaerated  or  overaerated  the  solids  are  not 
liquefied  to  such  a  large  degree  as  they  are 
in  septip  tanks,  and  therefore  the  nitrogen 
does  not  escape. 

Rate  of  Sludge  Accumulation 

For  example,  the  digested  sludge  accumu- 
lates in  Imhoff  tanks  at  a  rate  of  from  4  to 
10  cu.  yd.  per  1,000,000  gal.  of  sewage 
treated,  whereas  by  the  activated-sludge 
process  20  to  80  cu.  yd.  or  more  may  be 
deposited  in  the  settling  tanks,  varying 
widely,  of  course,  with  the  strength  of  the 
sewage  and  the  water  content  of  the  sludge. 

The  Milwaukee  sewage-testing  station 
carried  on  a  series  of  experiments  during 
the  summer  of  1915  where  the  city  .sewage 


was  treated  by  the  Imhoff  and  activated- 
sludge  processes  simultaneously.  Analyses 
of  the  sewage  effluents  and  sludges  are 
given  in  Table  1. 

Samples  of  digested  sludge  from  the  Im- 
hoff tank  and  of  the  fresh  activated  sludge 
were  also  collected  and  analyzed  in  August 
and  September.     While  it  is  not  correct  to 


Table   1 — Analyses   of  Milwaukee   City   Sewaqk 

Before  and  After  Treatment  by  Imhoff 

Tank  and  by  Activated  Sludge 

parts  per  million 
t  "  i 

,-- Nitrogen  as ^ 

Period  Sus-     Ammonia    Or- 

of         Source     pendcd, * .ganlc 

test,  of  mat-  Albu-  nitro-  Nl-      Ni- 

19iri       sample        ter    Free  minoid  gen  trite    trate 
August : 

Sewage    253     14.6      7.88      29      0.15      0.13 

Imhoff    effluent.    10.';      16.2      6.10      27      0.19     0  13 
Activated-sludge 

effluent 14        3.8      3.19        6      0.29      6.00 

September : 

Sewage    300      13.5      8.81      29     0.25      0.14 

Imhoff    effluent.    116      15.4      7.10      27      0.12      0.09 
Activated-sludge 

effluent 8        5.7      2.22       9      0.24      5.01 


say  that  these  sludges  represent  all  of  the 
raw  sewage  passed  through  these  tanks 
during  August  and  September,  it  is  fair  to 
assume  that  they  are  typical  of  the  sludge 
which  was  being  produced  by  those  proc- 
esses at  that  season  of  the  year.  There- 
fore the  analyses  of  the  sludges  are  given 
in  Table  2. 

The  data  given  in  Table  1  show  some  in- 
teresting facts.  For  example,  the  Imhoff 
effluent  contained  on  an  average  more  than 
100  parts  per  1,000,000  of  suspended  mat- 
ter, whereas  the  effluent  from  the  activated- 
sludge  process  contained  only  about  10 
parts  per  1,000,000.  The  Imhoff  effluent 
contained  more  free  ammonia  than  the  raw 
sewage,  whereas  the  activated-sludge  efflu- 
ent contained  only  one-third  as  much.  The 
Imhoff  effluent  contained  almost  as  much 
albuminoid  ammonia  as  the  raw  sewage, 
whereas  the  activated-sludge   effluent  con- 


Table    2 — -Analyses    of    Samples    of   Tmhopf   ani> 

Activated    Sludges    Obtained    from 

Milwaukee  Sewage 

Source  Nitrogen  reported  as  NHj: 

Date,  of  on  basis  of  sludge  dried 

1915       sample  to  10  per  cent  of  moisture 

August : 

Imhoff  sludge   2.87 

Imhoff  sludge 3.82 

Activated  sludge    5.71 

Activated  sludge    4.97 

Activated  sludge 7.04 

September  : 

Imhoff  sludge   3.88 

Activated   sludge    8.69 

Activated  sludge    9.00 


tained  only  about  one-third  as  much.  The 
Imhoff  effluent  contained  almost  as  much 
organic  nitrogen  as  the  raw  sewage,  whereas 
the  activated  sludge  contained  only  one- 
third  as  much. 

What  became  of  the  nitrogen  carried  by 
the  sewage?  Evidently  most  of  the  nitro- 
gen in  the  sewage  treated  by  the  Imhoff 
tank  passed  out  in  the  suspended  and  col- 
loidal matters  carried  by  the  effluent.  The 
activated-sludge  process,  on  the  other 
hand,  converted  the  free  ammonia  into 
nitrate  and  stored  up  the  undissolved  al- 
buminoid ammonia  and  organic  nitrogen, 
as  indicated  by  the  large  amount  of  nitrate 
in  the  effluent  and  high  nitrogen  content  of 
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the  activated  sludge.  In  short,  analyses  of 
this  material  when  dry  show  that  activated 
sludge  contains  from  4  to  41/2  per  cent  of 
nitrogen,  and  sludge  from  certain  industrial 
plants  such  as  packing  houses  may  carry 
even  more. 

When  it  comes  to  recovering  this  nitro- 
gen, however,  we  meet  with  a  serious  dif- 
ficulty, because  as  the  sludge  gathers  in 
the  settling  tanks  it  contains  from  98  to  99 
per  cent  of  moisture,  and  the  bulk  of  this 
water  must  be  removed  before  the  dry 
material  can  be  sold  for  fertilizer.  Several 
methods  of  dewatering  the  sludge  have  been 
tried,  such  as  settling,  passing  the  mixture 
through  centrifugal  machines,  pressing  and 
drying. 

Combination  of  Settling  and 
Decantation 

The  best  information  now  available 
points  to  a  combination  of  settling  and  de- 
cantation as  a  preliminary  process.  By 
this  means  the  water  will  be  cut  down  from 
about  99  to  96  per  cent.  On  passing  the 
concentrated  residue  through  a  press  the 
moisture  can  be  cut  down  to  75  per  cent. 
The  press  cake  can  be  dewatered  in  a  drier 
to  10  per  cent  of  moisture  or  less. 

More  than  thirty  samples  of  activated 
sludge  have  been  dewatered  by  sedimenta- 
tion, decantation  and  pressing  at  Milwau- 
kee. It  is  an  interesting  and  notable  fact 
that  two  different  types  of  press  can  handle 
the  settled  sludge  without  requiring  the  ■ 
addition  of  lime.  Many  experts  and  manu- 
facturers of  presses  have  held  heretofore 
that  sewage  sludge  could  not  be  pressed  ad- 
vantageously without  lime  because  of  the 
gummy  or  gelatinous  nature  of  the  colloids 
in  the  sludge;  but  the  facts  remain  that  the 
sludge  is  not  as  gummy  as  was  expected 
and  it  presses  fairly  easily  down  to  75  per 
cent  of  moisture. 

In  order  to  try  out  the  feasibility  of 
further  dewatering  the  sludge  four  samples 
of  the  press  cake  were  sent  to  fertilizer 
plants  and  dried  there  on  a  commercial 
scale.  Three  of  these  tests  were  made  in  a 
steam-jacketed  (indirect-heat)  drier  and 
one  in  a  semi-direct  heat  drier.  In  each 
case  the  tests  proved  to  be  successful  from 
three  standpoints:  (1)  The  sludge  dried 
readily  to  a  satisfactory  mechanical  condi- 
tion; (2)  the  processes  did  not  require 
much  power;  (3)  little  nitrogen  if  any  was 
driven  off  or  lost  by  drying.  From  the 
mechanical  standpoint  therefore  the  recov- 
ery of  nitrogen  in  sewage  sludge  is  prac- 
ticable. 

The  Question  of  Cost 

With  regard  to  the  question  of  cost,  how- 
ever, the  situation  at  the  time  of  writing  is 
not  so  clear.  The  pieces  of  apparatus  used 
for  settling  the  raw  sludge  and  drying  the 
press  cake  were  not  designed  to  handle 
activated  sludge  in  the  most  economical 
manner,  but  were  requisitioned  as  being  the 
best  commercial  apparatus  available  at  the 
time.  By  comparing  the  behavior  of 
activated  sludge  with  such  matters  as  pack- 
ing-house tankage  Mr.  Copeland  estimates 
that  this  sludge  can  be  dewatered  so  that 
the  recovery  of  the  nitrogen  in  it  will  prob- 
ably cost,  upon  present  evidence,  about  $8 
to  $12  per  ton  of  material  containing  10  per 
cent  of  moisture,  depending  on  a  variety  of 
local  factors.  These  figures  are  intended 
to  cover  interest  charges,  depreciation,  re- 
pairs and  renewals,  and  a  liberal  provision 
for  labor  and  fuel,  as  well  as  the  cost  of 
resettling  and  decanting  of  the  water  of  the 


original  sludge,  and  expenses  for  handling, 
freighting,  and  marketing  the  finished 
product.  Obviously,  the  total  cost  per  ton 
will  be  somewhat  more  in  the  case  of  a 
small  plant  than  for  a  large  one.  For  a 
very  large  plant,  where  fuel  and  labor  are 
relatively  cheap,  it  is  possible  that  further 
experience  will  reduce  the  cost  below  the 
lower  limit  in  the  range  here  given. 

The  dried  samples  of  sludge  were 
analyzed  and  the  data  obtained  are  given  in 
Table  3. 


Table     3  — Analyses     of     Commercially     Dried 

Activated  Sludge   (Basis  of  10  PER  Cent 

Moisture) 

I — — — Per  cent  of , 

Sample         Character  Nitrogen  as    Available 

No.  of  drier  annmonia      phoa.  acid 

1  Semi-direct  heat 4.36  0.70 

2  Indirect  heat    4.76  0.81 

3  Indirect  heat   4.56  0.47 

4  Indirect  heat   .I.Oe  0.39 

Average  of  4  samples 4.68  0.57 


These  analyses  may  be  supplemented  by 
the  following  tests  in  Table  4 : 


Table  4 — Some  Additional  Analyses  op  Activated 
Sludge  Press  Cake 

I*er  cent  of  nitrogen 
calculated  to  ammonia 
Date  of  (basis  of  10 

collection  per  cent  moisture) 

May      3,   1916 5.74 

June    20,   1916 4.65 

June    13,  1916 4.88 

June    14,   1916 4.92 

June    16,   1916 5,01 


The  data  obtained  at  Milwaukee  as  cited 
in  Tables  3  and  4  indicate  that  dry  activated 
sludge  (basis  of  10  per  cent  moisture)  will 
contain  4.6  to  5  per  cent  of  nitrogen  figured 
as  ammonia  and  0.6  to  0.7  per  cent  of  avail- 
able phosphoric  acid.  In  addition  to  this 
the  Milwaukee  data  show  that  the  dry 
product  contains  about  %  to  y^  per  cent  of 
potash  and  from  3  to  4  per  cent  of  fatty 
material.  At  present  prices  the  nitrogen  is 
worth  $2.50  per  unit  (or  per  cent).  In 
normal  times  this  nitrogen  would  be  worth 
about  $2  per  unit.  The  phosphoric  acid  is 
worth  about  50  cents,  and  the  potash  may 
be  worth  something  in  the  future,  although 
the  best  that  can  be  said  of  it  at  present  is 
that  it  will  assure  for  the  fertilizer  a  more 
ready  sale. 

The  fat  present  in  the  Milwaukee  sludge 
is  negligible.  It  would  not  pay  to  recover 
the  fat,  nor  will  the  fat  injure  the  selling 
qualities  of  the  dried  sludge. 

Summary 

Summing  the  whole  situation  up,  then, 
we  see  that  the  dried  sludge  has  a  market 
value  upon  present  figures  of  $9  to  $15  per 
ton  of  material  containing  10  per  cent 
moisture.  The  total  cost  of  getting  this 
product  and  placing  it  on  the  market  will 
probably  run  from  $8  to  $12  commercially 
per  dry  ton,  depending  on  local  conditions. 
For  large  plants  this  cost  may  possibly  be 
reduced  as  a  result  of  further  experience. 

The  activated  sludge  containing  4  per 
cent  or  more  of  nitrogen  is  much  nearer  a 
commercial  possibility  than  the  sludges  ob- 
tained by  the  older  methods  of  treatment, 
such  as  chemical  precipitation,  septic  tanks, 
or  the  Imhoff  process,  which  data  indicate 
to  contain  only  \\'i  to  3  per  cent  of  nitrogen. 

In  case  the  question  arises  as  to  the  pos- 
sibility of  finding  a  market  for  the  dried 
activated  sludge,  it  should  be  added  that 
raw  materials  containing  nitrogen,  phos- 
phoric acid  and  potash  are  capable  of  being 
worked   up   readily  as  a  base  for  making 


high-grade  fertilizers,  and  as  they  are  not 
very  plentiful  they  are  in  good  demand. 
Presumably,  however,  large  cities  such  as 
New  York  and  Chicago,  by  installing  this 
activated-sludge  process,  would  produce  so 
much  raw  material  of  this  character  that 
the  product  would  have  to  be  parceled  out 
among  a  number  of  manufacturers.  It  is 
even  possible  that  the  production  might  be 
sufliicient  to  reduce  the  price. 

However,  the  dried  sludge  is  a  good  fer- 
tilizer just  as  it  stands  and  contains  enough 
value  to  pay  for  sale  and  distribution  in 
quite  a  large  local  market.  The  data  given 
indicate  therefore  that  the  recovery  of  the 
nitrogen  in  sewage  sludge  has  at  last  been 
brought  within  the  range  of  a  commercially 
practicable  problem. 


Dewatering  of  Sludge  the 
Big  Byproduct  Problem 

Discussion  by  George  W.  Fuller  of  W.  R.  Cope- 
land's  Paper  on  the  Recovery  of  Nitrogen 
from  Sewage  Sludge 

FOLLOWING  the  presentation  of  W.  R. 
Copeland's  paper  (reproduced  substan- 
tially in  full  in  the  preceding  article)  at  the 
annual  meeting  of  the  American  Chemical 
Society  in  New  York  last  week,  George  W. 
Fuller,  consulting  engineer,  of  New  York 
City,  submitted  the  following  discussion:     ' 

Copeland's  Data  Decisive 

Mr.  Copeland's  conservative  statements 
on  his  observations  at  Milwaukee  add  mate- 
rially to  our  practical  knowledge  on  this 
subject.  With  the  advent  of  the  activated- 
sludge  method  of  treatment  it  appears,  in 
Mr.  Copeland's  opinion,  that  the  handling 
of  sludge  so  as  to  use  it  in  a  dry  form  as  a 
fertilizer  has  now  come  within  the  range  of 
commercial  practicability.  But  a  careful 
perusal  of  this  paper  indicates  that  he  does 
not  entertain  such  views  concerning  the 
sludge  obtained  from  other  processes. 

Generally  speaking,  the  data  of  Mr.  Cope- 
land  show  that  dry  sludge  from  the  acti- 
vated-sludge process  contains  about  twice  as 
much  nitrogen  as  the  sludge  from  other 
processes.  His  data  bearing  upon  this  mat- 
ter are  probably  more  decisive  than  those 
which  have  been  brought  together  hitherto, 
and  he  explains  clearly  why  it  is  that 
activated  sludge  is  richer  in  fertilizing 
properties  than  are  other  sludges. 

Most  Nitrogen  in  Activated  Sludge 

Experience  showed  years  ago  that  plain 
sedimentation  removes  about  one-third  of 
the  total  organic  matter  in  ordinary  sew- 
ages and  that  chemical  precipitation  re- 
moves about  one-half.  That  which  is  re- 
moved by  these  tankage  treatments  nor- 
mally appears  in  the  accumulated  sludge. 
The  balance  passes  out  of  the  tank  with  the 
effluent. 

Table  1  of  Mr.  Copeland's  paper  shows 
that  with  the  activated-sludge  method  the 
removal  of  organic  matter  is  in  the  vicinity 
of  70  per  cent.  This  seems  perfectly  logical 
in  comparison  with  the  results  of  plain 
.sedimentation,  owing  to  the  fact  that  the 
activated-sludge  treatment  removes  colloids 
and  other  nonsettling  organic  matters. 

The  data  in  this  table  further  indicate 
that  the  Milwaukee  Imhoff  tanks,  with  their 
relatively  short  period  of  sedimentation, 
removed  less  organic  matter  by  deposition 
than  does  plain  sedimentation  in  larger 
tanks,  as  tested  in  earlier  years. 

When  we  consider  the  nitrogen  content  of 
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Iinhoff  tank  sludge — and  the  same  would  be 
roughly  true  for  sludge  of  single-story 
septic  tanks — it  is  necessary  to  recognize 
clearly,  as  pointed  out  by  Mr.  Copeland,  that 
there  is  a  material  reduction  in  organic 
matter,  due  to  the  liquefaction  and  ultimate 
gasification  of  organic  matters  in  a  form 
permitting  their  direct  release  into  the  at- 
mosphere. Obviously,  septicization  must 
mean  a  loss  of  the  nitrogen  content  and 
hence  of  the  fertilizing  value  of  sludge. 

On  the  other  hand,  activated  sludge,  rein- 
forced with  the  nitrogen  content  of  colloidal 
and  nonsettling  matters,  is  not  only  spared 
the  loss  of  nitrogen  but  is  actually  able  to 
show  a  substantial  gain  in  nitrogen  as  a  re- 
sult of  containing  some  of  the  more  or  less 
oxidized  nitrogen.  The  removal  of  free 
ammonia  as  shown  in  Table  1  is  quite  strik- 
ing. Part  of  it  doubtless  passes  to  nitrates, 
but  it  would  be  interesting  to  know  what 
proportion  of  it  becomes  available  for  fer- 
tilizing purposes  by  adherence  to  the  solid 
sludge  as  dried. 

Comparative  Figures 

Figured  on  a  commercially  dry  basis  (10 
per  cent  moisture),  Mr.  Copeland's  average 
figures  show  a  nitrogen  content  which  is 
compared  with  some  other  data  from 
activated-sludge  tests,  as  follows: 


Per  Cent 
Nitrogen 

Milwaukee  data  (Copeland) 4.40 

Manchester,  England   (Ardem) 4.60 

Salford,   England    (Melling) 3.75 

Urbana,   111.    ( Bartow) 3.5-6.4 

Armour  &  Co.   (Noble) 4.6 

English  range    (Fowler) 4.0-6.0 


Attention  is  called  to  the  fact  that  all  of 
the  foregoing  figures  are  expressed  in  terms 
of  nitrogen  and  not  of  ammonia,  as  seems 
to  be  the  custom  in  speaking  of  the  com- 
position of  tankage  from  garbage  works. 
Nitrogen  is  only  82  per  cent  of  the  ammonia 
content,  and  care  must  be  taken  in  dealing 
with  the  analysis.  Mention  should  also  be 
made  of  the  fact  that  many  published 
analyses  refer  to  absolutely  dry  sludge, 
whereas  most  of  the  data  recently  refer  to 
commercially  dry  sludge  with  10  per  cent 
of  moisture. 

From  a  commercial  standpoint  it  is 
highly  important  to  know  whether  the 
analyzed  samples  of  sludge  are  representa- 
tive or  not  of  the  annual  output  of  the  plant. 
Where  sewage  from  a  separate  system  of 
sewers  is  treated,  this  is  not  so  vital  a 
matter  as  in  the  instance  of  the  sewage 
from  combined  sewers,  where  the  amount  of 
mineral  detritus  is  bound  to  vary  mate- 
rially. Obviously,  mineral  matter  dilutes 
the  organic  sludge  with  inert  material 
which,  pound  for  pound,  costs  as  much  to 
dry  and  prepare  for  the  fertilizer  trade  as 
in  the  case  of  organic  matter  free  of  street 
wash  and  industrial  wastes. 

Nitrogen  Content  as  Plant  Food 

A  good  deal  has  been  written,  particularly 
in  England,  as  to  the  availability  of  the 
nitrogen  content  as  a  plant  food.  It  is  not 
the  intent  to  discuss  that  phase  here,  but  it 
would  appear  that  the  activated-sludge 
method  in  this  respect  does  not  suffer  by 
comparison  with  the  sludge  from  other 
methods. 

The  availability  of  the  nitrogen  is  dis- 
cussed at  some  length  in  a  paper  by  Dr.  E. 
H.  Tripp,  describing  the  Dickson  process  of 
sludge  treatment  as  practised  at  Dublin, 
Ireland,  and  printed  in  the  Journal  of  the 


Society  of  Chemical  Industry,  May  31,  1915. 
In  Dr.  Tripp's  article  the  nitrogen  in  the 
dry  Dublin  sludge  is  given  as  2.51  and  2.26 
per  cent  in  the  two  analyses  published.  It 
is  interesting  to  note  that  the  Dublin  sludge 
is  not  nearly  so  rich  in  nitrogen  as  that  ob- 
tained without  the  activated-sludge  method, 
and  the  same  is  practically  true  of  the  Brad- 
ford sludge,  which  is  described  in  the  En- 
gineering Record  of  Jan.  21,  1911,  page  80, 
as  having  an  ammonia  content  of  2.61  per 
cent. 

Dewatering  in  Three  Stages 

It  is  an  altogether  different  matter  to  de- 
water  activated  sludge  obtained  from  a 
settling  tank  in  a  flocculent  condition  and 
mixed  with  99  per  cent  of  water  from  what 
is  the  case  with  ImhofI  sludge  containing 
87  per  cent  of  water  and  mixed  with  gas, 
so  distributed  as  to  cause  practically  all  of 
the  solid  matters  to  rise  and  allow  the  with- 
drawal of  subnatant  water. 

Clearly,  the  first  step  is  to  resettle  and 
remove  by  decantation  as  much  surface 
water  as  practicable,  as  described  by  Mr. 
Copeland.  This,  he  says,  at  Milwaukee 
allows  them  to  get  sludge  of  about  96  per 
cent  water  content.  To  carry  this  resettling 
too  far  seems  to  be  impracticable,  owing, 
among  other  things,  to  the  fact  that  the 
activated  sludge  after  settling  and  during 
storage  seems  to  undergo  putrefaction  with- 
in a  period  of  24  hours  or  less.  Further 
aeration  for  4  or  5  days  would  make  this 
settled  sludge  nonputrescible;  but  this 
treatment  results  in  the  consumption  of 
a  substantial  portion  of  the  available 
nitrogen. 

The  real  problem  is  to  dewater  this  re- 
settled product.  Mr.  Fuller  has  given  a 
good  deal  of  attention  to  this  matter  re- 
cently and  offers  comments  concerning  the 
two  latter  stages  of  dewatering,  as  follows: 

Mr.  Copeland  describes  the  use  of  Worth- 
ington  presses  for  reducing  the  water  con- 
tent from  about  96  to  77  per  cent.  Based 
on  general  experience,  it  will  cost  for  a 
fairly  sizable  plant  about  $3  per  ton  of  abso- 
lutely dry  solids  for  pressing.  For  com- 
mercially dry  sludge  with  10  per  cent  mois- 
ture this  figure  would  be  about  $2.70  per 
ton.  This  makes  no  allowances  for  interest, 
depreciation,  or  overhead  charges. 

Yeast-Fermentation  Process 

The  Dickson  yeast-fermentation  process 
might  allow  this  result  to  be  accomplished 
at  a  much  lower  figure,  although  Mr.  Fuller 
is  not  prepared  to  give  any  cost  data  at 
present.  Within  the  past  few  months  he 
has  had  opportunity  to  investigate,  in  be- 
half of  New  York  bankers,  a  test  plant 
built  in  Brooklyn  under  the  eastern  end  of 
the  Williamsburg  bridge  for  treating  about 
500,000  gal.  of  sewage  per  24  hours  accord- 
ing to  the  Dickson  process  which  was  orig- 
inally installed  at  Dublin,  Ireland.  The 
sewage  is  subjected  to  plain  sedimentation 
in  hopper-bottom  tanks  from  which  the 
sludge  is  removed  at  intervals  and  a  portion 
of  the  water  removed  by  further  sedimenta- 
tion. This  sludge,  with  92  to  96  per  cent  of 
water,  is  mixed  with  about  \'2  per  cent  of 
brewers'  yeast  and  allowed  to  ferment  for 
about  24  hours  in  long,  narrow  round- 
bottom,  sloping  tanks,  which  are  jacketed 
and  kept  heated  to  about  90  deg.  Fahr. 
Anaerobic  bacteria  decompose  the  yeast 
cells  and  cause  the  sludge  to  become  so 
mixed  with  entrained  gases  that  the  solid 
matters  rise  to  the  top  in  a  manner  similar 


to  that  noted  with  Imhoff  tank  sludge,  and 
a  fairly  clear  subnatant  water  is  removed 
through  a  perforated  pipe  at  the  bottom  of 
the  tank.  The  water  content  of  the  remain- 
ing sludge  averaged  about  80  per  cent,  ac- 
cording to  analyses  made  by  Hill  and  Fergu- 
son, but  some  samples  showed  75  per  cent, 
which,  with  improved  devices,  could  prob- 
ably be  obtained  regularly. 

No  activated  sludge  has  been  treated  at 
this  plant,  which  has  been  shut  down  for 
several  weeks  pending  changes.  It  is  pro- 
posed to  treat  activated  sludge  as  soon  as 
material  is  obtained  from  the  Brooklyn  test- 
ing station.  So  far  as  known  there  appears 
to  be  no  reason  why  activated  sludge  cannot 
be  dewatered  by  the  yeast-fermentation 
process  in  a  manner  similar  to  that  ex- 
perienced with  the  sludge  of  plain  sedi- 
mentation tanks,  as  is  being  installed  on  a 
large  scale  by  Mr.  Watson  at  Birmingham, 
England. 

Sludge  Drying 

Mr.  Copeland  refers  to  both  indirect- 
steam  driers  and  direct-heat  driers,  with 
results  which  promise  practical  success  for 
reducing  the  water  content  from  about  75 
to  10  per  cent.  Much  weight  should  be 
attached  to  the  fact  that  success  has  at- 
tended the  drying  of  wet  products  in  other 
industries,  such  as  garbage  tankage  and 
refuse  from  stock  yards,  packing  plants, 
etc.  To  drive  off  4  to  6  lb.  of  water  with  1 
lb.  of  coal  seems  to  be  attainable  with  the 
devices  now  on  the  market.  Some  manufac- 
turers seem  willing  to  guarantee  a  removal 
of  10  lb.  of  water  for  1  lb.  of  coal.  A  test 
guarantee  of  8  lb.  evaporation  seems  reason- 
able, according  to  the  conclusions  arrived  at 
in  the  office  of  Mr.  Fuller,  but  in  practice  it 
would  probably  be  wise  to  make  some  allow» 
ance  for  waste  heat,  which  is  characteristic 
of  all  plants  of  this  general  character. 

Whether  or  not  it  would  be  worth  while 
to  use  an  indirect  steam  drier  for  removing 
a  portion  of  the  water  and  then  finish  the 
drying  in  a  direct-heat  type  of  machine  is  a 
point  perhaps  worthy  of  discussion  and 
upon  which  Mr.  Fuller  has  reached  no  final 
conclusion. 

Drier  at  Williamsburg  Unsuccessful 

The  drier  of  the  Dublin  type  as  operated 
at  the  Williamsburg  test  plant  did  not  prove 
very  satisfactory  in  several  respects.  One 
of  the  principal  difficulties  was  that  the 
sludge  contained  more  or  less  fibrous  mate- 
rial, which  formed  lumps  or  balls  which 
were  not  crushed  by  the  stirring  arrange- 
ments in  this  drier,  with  the  result  that  they 
passed  out  through  the  outlet  into  the  dis- 
integrator. The  water  was  not  removed 
from  the  interior  of  these  lumps  as  they  left 
the  drier,  but  they  were  fairly  well  dried  in 
the  disintegrator.  In  the  effort  to  dry  out 
these  lumps  there  were  occasions  when  the 
sludge  caught  on  fire,  so  that  it  would  burn, 
and  have  its  fertilizing  value  lessened  if  the 
fires  were  put  out  with  water,  which  of 
course  increases  the  amount  of  coal  used  for 
dewatering. 

The  foregoing  comments  are  made,  not 
with  a  view  to  intimating  that  sludge- 
drying  is  commercially  impracticable,  but  to 
suggest  that  there  are  mechanical  details 
yet  to  be  carefully  studied  as  the  process  is 
not  so  simple  as  one  would  gather  from 
reading  Mr.  Ruggle's  article  in  the  Engi- 
neering Record  of  Jan.  21,  1911,  page  79, 
describing  experiences  at  Bradford,  Eng- 
land. 
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Canopies  at  Denver  Station 
Are  of  Precast  Units 

One  Locomotive  Crane  Places  Concrete  in  Slabs 

and  Columns,   Stacks  Units  in   Yard  and 

Erects  Them  at  Station 

TWO  SETS  of  units — one  column  unit 
supporting  one  end  of  each  of  four  sim- 
ilar slab  units — make  up  the  canopies  of 
the  remodeled  union  station  at  Denver.  The 
members  are  cast  in  place  in  a  yard  about 
V4  mile  from  the  station,  one  locomotive 
crane  traveling  up  and  down  the  yard  plac- 
ing the  concrete,  transferring  the  units 
from  the  forms  to  the  curing  stacks,  moving 
them  from  there  to  flat  cars  and  finally 
erecting  them  in  the  canopies. 

There  are  7000  lin.  ft.  of  canopies.  The 
photographs  make  it  unnecessary  to  de- 
scribe them  in  detail.  The  columns  are 
16  X  12  in.  and  16  ft.  4  in.  high,  including 
3  ft.  bedded  in  the  platforms  and  footings. 
The  top  beams  are  11  ft.  long.    The  slabs, 
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in  six  days.  Columns  are  poured  once  a 
week  and  left  on  the  bottom  form  for  a 
period  of  three  weeks. 


All  forms  are  of  wood  covered  with  gal- 
vanized iron.  Two  carpenters  can  set  up  a 
side  form  for  a  slab  in  20  minutes. 
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LOCOMOTIVE   CRANE  LIFTS  SLAB  FROM   CAR  AND   PLACES  IT  IN   CANOPY 


SLABS  ARE  SPRINKLED  DAILY  FOB  TEN  DAYS — STACKED  SIX  DEEP 


each  of  which  forms  a  half  section  of  the 
canopy,  are  9  ft.  9  in.  by  20  ft.,  and  3  in. 
thick,  ribbed  as  the  illustrations  show.  The 
slopes  of  the  two  roof  surfaces  are  respect- 
ively 1/2  in  12  and  3  in  12.  The  canopies 
are  19  ft.  6  in.  wide,  the  platforms  17  ft.  6 
in.,  and  the  clearance  from  top  of  rail  to 
edge  of  shed  is  16  ft. 

In  the  casting  yard  care  has  been  taken 
to  make  the  foundation  perfectly  rigid,  so 
that  the  members  will  be  true  and  inter- 
changeable. The  forms  are  laid  on  steel 
rails  carried  on  ties.  For  the  slabs  there 
are  three  rails  longitudinal  with  the  slab, 
one  under  each  beam  and  one  under  the 
outer  edge.  Under  the  columns  a  large 
number  of  rails  are  laid  transversely.  The 
column  forms  are  dovetailed  to  save  space. 

In  the  yard  are  sixty-five  slab  bottoms 
and  twenty-five  column  bottoms.  There  are 
about  one-third  as  many  side  forms  of  each 
type,  so  that  the  fresh  concrete  remains  on 
the  bottom  forms  while  two  more  sets  of 
units  are  being  cast,  after  which  the  mem- 
bers are  stacked  for  curing,  the  bottoms 
being  released  for  further  use.  Slabs  are 
cast  every  other  day  and  moved  to  the  stacks 


CRANE   MOVING   UP  AND  DOWN  YARD  FILLS  FORMS  FROM   BOTTOM-DUMP   BUCKET 


448 


ENGINEERING     RECORD 


Vol.  74,  No.  15 


The  reinforcing  for  the  column  beams 
is  built  up  outside.  That  for  the  slabs  is 
laid  in  place.  Along  with  the  reinforcement 
are  placed  inverted  U-rods  for  picking  up 
the  units  with  the  crane. 

The  concrete,  which  is  made  1:6,  is  mixed 
in  a  Cube  mixer  feeding  into  a  i2-yd-  bot- 
tom-dump bucket.  The  Industrial  locomo- 
tive crane  traveling  along  the  yard  picks 
up  the  bucket  and  delivers  it  as  required. 
Thus  a  slab,  which  contains  3  yd.,  can  be 
poured  in  15  minutes. 

The  units  are  sprinkled  every  day  for 
ten  days.  When  the  slabs  have  set  suffi- 
ciently they  are  removed  from  the  bottom 
forms  by  the  crane  and  stacked  six  high, 
strips  of  lath  being  placed  between  them  to 
prevent  center-binding.  When  properly  sea- 
soned they  are  loaded  on  flat  cars  and  set  in 
place  in  the  canopies,  as  shown  in  one  of 
the  photographs. 

The  canopies  are  being  built  by  the  Van 
Sant-Houghton  Company  of  San  Francisco, 
under  the  direction  of  J.  G.  Gwyn,  chief  en- 
gineer of  the  Denver  &  Rio  Grande  Rail- 
road. 


Aeration  Suggested  for 
Disposal  of  Sludge 

George   T.    Hammond    Discusses    Problems    of 

Activated  Process  of  Sewage  Treatment 

Before  American  Chemical  Society 

*'TF  we  treat  sewage  by  'activation,'  why 
J.may  we  not  also  find  such  a  means  of 
treating  the  sludge?"  This  is  the  line  of 
thought  suggested  by  George  T.  Hammond 
of  the  Bureau  of  Sewers,  Borough  of  Brook- 
lyn, New  York  City,  in  a  paper  presented 
last  week  before  the  division  of  water, 
sewage  and  sanitation  of  the  American 
Chemical  Society,  which  held  its  annual  con- 
vention in  New  York,  Sept.  25  to  30.  The 
amount  of  sludge  which  must  be  disposed 
of,  Mr.  Hammond  pointed  out,  easily  stands 
first  among  the  problems  of  the  activated- 
sludge  process  of  sewage  treatment.  This 
amount  varies  from  2000  to  4000  gal.,  or 
more,  per  million  gallons  of  sewage,  and  the 
material  has  a  water  content  of  from  99 
to  96  per  cent.  To  minimize  this  surplus 
sludge  Mr.  Hammond  sees  possibilities  in 
the  use  of  fine  screens  and  in  some  scheme 
of  prolonged  aeration.  Extracts  from  his 
address  are  given  below. 

Dewatering  Experiments 

Sludge  from  the  activated  method  of 
sewage  treatment  is  highly  putrescible  un- 
less dewatered,  which  is  an  expensive  opera- 
tion. Success  in  dealing  with  this  problem 
is  reported  ty  T.  Chalkley  Hatton  of  Mil- 
waukee, but  the  details  and  cost  data  are 
not  yet  available.  At  the  Armour  &  Com- 
pany plant  at  the  Chicago  Stock  Yards  ex- 
periments are  still  under  way  with  dewater- 
ing methods,  but  their  conclusions  are  re- 
ported as  not  final.  It  seems  to  them,  how- 
ever, that  a  battery  of  vertical-flow  settling 
tanks,  which  decrease  moisture  to  97  per 
cent,  followed  by  a  Worthington  or  similar 
press,  is  the  best  method  up  to  the  present. 
The  sludge,  after  pressing,  is  dried  by  a  di- 
rect or  an  indirect-heat  drier  to  10  per  cent 
moisture,  which  is  necessary  in  order  that 
the  material  may  be  u.sed  in  making  ferti- 
lizer. The  co.st  of  this  method,  according 
to  Mr.  Hammond,  is  such  that  the  commer- 
cial value  of  the  product  must  be  consider- 
able in  order  to  make  the  treatment  avail- 
able. If  means  of  transporting  the  dried 
product  to  market  are  co.stly,  or  fail  at  a 


critical  moment,  serious  trouble  may  arise. 
"Our  further  analyses  of  the  sludge  for 
fertilizer  value,"  writes  Mr.  Noble  of 
Armour  &  Company,  "show  it  will  run  be- 
tween 4 1/2  and  5  units  of  ammonia,  the 
value  of  it  being  therefore  about  what  we 
have  previously  estimated — $9  to  $10  per 
ton  in  the  dried  state."  Tliese  figures,  Mr. 
Hammond  explained,  refer  to  the  sludge  de- 
rived from  the  stock-yard  sewage,  and  will 
probably  not  be  equaled  with  ordinary  do- 
mestic sewage. 

Removal  of  Suspended  Matter 

It  is  quite  probable,  Mr.  Hammond  be- 
lieves, that  this  difficulty  can  be  overcome 
to  a  considerable  extent  by  means  directed 
to  the  removal  of  sludge-producing  material 
from  sewage  previous  to  the  treatment — for 
instance,  by  screens  or  tanks.  So  far  no 
complete  data  are  obtainable  on  this  point, 
but  experiments  seem  to  justify  the  ex- 
pectation of  success.  Experiments  are 
needed  to  show  how  fine  such  a  screen 
should  be,  for  if  it  removes  too  much  sus- 
pended matter  the  process  may  be  seriously 
interfered  with.  So  far  as  Mr.  Hammond's 
experience  goes  the  Imhoff  tank  is  not  likely 
to  prove  as  successful  as  the  screen  in  this 
preliminary  treatment,  as  the  tank  takes  out 
too  much  of  the  best  size  material  in  sus- 
pension for  the  activation  process.  But  this 
is  not  stated  as  having  been  proved  conclu- 
sively. If  an  Imhoff  tank  is  used,  the  sur- 
plus activated  sludge  might  be  reduced  to 
the  condition  of  Imhoff  sludge  by  being  in- 
troduced into  the  digestion  chamber,  as  sug- 
gested by  Leslie  C.  Frank. 

While  the  conditions  at  Milwaukee  are 
rather  unique,  and  favorable  to  the  acti- 
vated-sludge method,  as  well  as  to  the  trans- 
portation of  the  dewatered  sludge,  it  is 
doubtful,  in  Mr.  Hammond's  opinion,  if 
other  cities  less  favorably  situated  will  feel 
justified  in  going  to  the  expense  of  install- 
ing extensive  plants  for  dewatering  sludge. 
The  combination  of  a  commercial  venture 
with  sewage  disposal  need  not  necessarily 
prove  a  failure,  but  the  chances  against  its 
success  do  not  make  the  project  seem  at- 
tractive. 

Reduction  of  Moisture 

A  recent  communication  from  Mr.  Hat- 
ton  states:  "After  elaborate  experiments 
on  the  dewatering  of  sludge  and  sludge 
drying  we  find  that  there  is  little  of  the 
problem  connected  therewith  that  has  not 
already  been  solved  in  industrial  establish- 
ments where  material  of  like  character 
must  be  treated.  Either  of  two  kinds  of 
presses  will  reduce  the  moisture  from  99  to 
75  per  cent,  and  there  is  no  difficulty  by 
either  the  direct  or  indirect  drier  to  reduce 
this  moisture  from  75  to  10  per  cent  or 
lower." 

This  statement  is  of  great  interest  and 
seems  very  promising.  It  seems  to  Mr. 
Hammond,  however,  that  in  most  places 
the  problem  will  always  be  how  to  minimize 
the  formation  of  surplus  sludge  and  how  to 
get  rid  of  what  does  form  without  dewater- 
ing it  in  a  plant  especially  provided  for  this 
purpose.  If  it  costs  more  per  ton  to  dewater 
than  the  sludge  will  sell  for,  or  the  net  value 
obtainable  therefor,  then  even  though  the 
value  figures  at  $9  to  $10  per  ton,  few  will 
care  to  undertake  such  a  venture,  or  at  least 
go  farther  than  what  would  be  the  fair 
cost  of  sludge  disposal  by  other  means. 

Dewatering  sludge  is  a  matter  of  diffi- 
culty and  expense  and  cannot  but  add  a 
burden  to  the  maintenance  of  a  plant.    This 


may  be  provided  for  in  large  plants,  if  the 
value  of  the  sludge  recovered  warrants,  but 
in  small  plants  it  would  probably  lead  to  a 
nuisance  and  would  not  be  usually  under- 
taken where  the  sewage  amounts  to  less 
than  10,000,000  gal.  per  day. 

Sludge-Drying  Progress 

The  Schaefer-ter-Meer  centrifugal  sludge 
drier,  used  on  a  large  scale  at  Frankfort- 
on-the-Main,  and  at  Hanover,  in  Germany, 
has  been  thoroughly  developed  as  a  sludge- 
drying  machine,  which  can  handle  with  suc- 
cess large  volumes  of  sludge  and  dry  it  suffi- 
ciently to  burn  readily  in  an  incinerator 
plant.  This  machine  was  experimented  with 
at  the  Jamaica  sewage-disposal  plant  on 
Long  Island,  N.  Y.,  and  tests  show  that 
operating  on  sludge  containing  91.5  per 
cent  of  moisture,  from  a  lime-precipita- 
tion tank,  it  effected  a  removal  to  64.2  per 
cent  moisture,  and  operated  continuously 
while  effecting  this  removal.  The  cost  of 
this  method,  as  shown  by  the  tests,  was 
rather  high,  but  the  tests  were  really  not 
a  fair  exhibition  of  what  these  machines 
can  do,  as  the  sludge  treated  was  limed 
sludge  and  entered  the  machine  in  a  sticky 
state,  not  favorable  for  economical  opera- 
tion. 

The  Dickson  method  of  sludge  dewater- 
ing, which  employs  brewers'  yeast  to  effect 
a  separation  of  water  and  sludge,  also  offers 
a  possible  means  of  success,  and  has  the 
advantage  of  a  fully  developed  system  by 
means  of  which  the  dewatering  and  dry- 
ing can  be  carried  from  the  commencement 
to  the  completion  of  the  process,  without 
extra  handling  between  the  various  steps. 
The  dried  sludge  leaves  the  apparatus  in 
bags  ready  for  shipment  to  the  fertilizer 
factory,  or  may  even  be  made  a  complete 
fertilizer  ready  for  market  as  it  leaves  the 
plant. 

So  far  the  cost  of  these  methods  has  not 
been  determined  for  activated  sludge,  but 
Mr.  Hammond  believes  it  will  be  lower  than 
the  cost  for  drying  ordinary  sludge.  It  is 
quite  possible  that  the  sludge  may  be 
destroyed  by  a  septic  process  where  the 
amount  of  it  is  not  great  enough  to  make 
dewatering  an  attractive  measure.  But 
little  study  has  been  done  in  this  direction 
and  much  is  desirable. 

Suggests  Sludge  Aeration 

As  the  sludge  tends  to  break  up  and  dis- 
solve with  over-aeration,  and  in  doing  so 
diminishes  in  volume,  this  gives  promise  of 
still  another  method  that  so  far  has  re- 
ceived but  little  study.  It  has  been  found 
that  by  means  of  long-continued  aeration 
activated  sludge  may  be  broken  up  and  re- 
duced to  10  per  cent  or  less  of  its  original 
volume.  The  problem  is  to  get  rid  of  the 
water  during  this  reduction,  so  as  to  de- 
crease the  volume  to  be  aerated.  That  this 
may  be  done  seems  fairly  possible. 

"Taking  the  surplus  activated  sludge  as  a 
special  problem,  it  would  seem,"  states  Mr. 
Hammond,  "that  we  should  be  able  to  design 
a  plant  to  reduce  its  putrescible  contents  by 
means  of  biological  agencies.  If  we  may 
treat  the  sewage  by  'activation,'  why  may 
we  not,  also,  find  such  a  means  of  treating 
the  sludge?  Since  we  have  found  that  long- 
continued  aeration  will  reduce  it  to  a  very 
small  volume,  can  we  not  find  means  of 
doing  this  without  excessive  cost  for  air? 

"We  observe  that  after  a  short  aeration 
period  with  activated  sludge  clarification  of 
the  sewage  takes  place,  and  that  out  of 
1,000,000   gal.   we  have  a  net  amount   of 
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2000  to  4000  gal.  of  sludge,  which  we  must 
dispose  of  separately,  and  this  is  about  99 
per  cent  water.  Clearly  we  can  afford  to 
aerate  this  small  volume  for  a  long  time,  if 
necessary,  to  effect  its  reduction  to  a  form 
which  will  not  cause  a  nuisance.  Experi- 
ment shows  that  about  half  of  this  volume 
is  free  water  which  can  be  removed  by  an 
hour's  tankage,  and  that  24  hours'  aeration 
of  the  sludge  will  separate  a  large  part  of 
its  remaining  water,  and  the  bacteria  will 
keep  on  working  for  us.  Thus  we  are  con- 
tinually treating  a  diminishing  quantity  of 
sludge,  and  the  problem  of  design  seems  the 
principal  problem." 


Dikes  and  Tide  Gates  Help 
Control  Mosquitoes 

Problem  of  Salt-Marsh  Breeding  Solved  by  New- 
Jersey  Commission  —  Costs  $437  per 
Square  Mile 

THE  CAMPAIGN  of  mosquito  control  in 
New  Jersey  was  begun  in  1903,  when 
the  late  Prof.  John  B.  Smith,  state  ento- 
mologist, caused  a  section  of  the  Newark 
salt  marshes  to  be  ditched.     That  experi- 
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NEWARK  MEADOWS  BREEDING  PLACES  CONTROLLED 
BY  DIKES  AND   GATES 


ment  proved  successful,  and  for  several 
years  the  legislature  appropriated  sums  of 
money  to  be  used  to  demonstrate  that  class 
of  drainage  for  mosquito-breeding  elimina- 
tion. The  insufficiency  of  the  method  was 
due  to  the  fact  that  in  no  one  county  could 
a  large  enough  unit  be  drained  to  appre- 
ciably reduce  mosquitoes,  whose  range  of 
flight  is  several  miles  from  the  places  where 
they  breed.  The  result  of  this  effort,  says 
the  commission,  has  proved  that  if  the  work 
could  be  extended  on  a  larger  scale  much 
relief  from  mosquito  nuisance  would  follow. 
The  Essex  County  Mosquito  Extermina- 
tion Commission  began  work  early  in  the 
summer  of  1912  with  an  appropriation  of 
$65,000,  which  represented  a  per-capita  cost 
of  12y2  cents.  Prior  to  beginning  work  the 
state  and  city  of  Newark  had  cut  695,000 
lin.  ft.  of  ditches,  which  the  mosquito  com- 
mission took. over  as  an  asset.  To  this  the 
commission  added  450,000  ft.  In  1913  the 
350,000  ft.  of  new  ditches  cut  completed  the 
draining  of  the  salt  marshes  under  the  com- 
mission's jurisdiction  so  far  as  it  was  pos- 
sible to  do  so  by  open  ditching.  Observa- 
/ 


tion  of  this  style  of  drainage  for  mosquito 
control  showed  that  while  open  ditches 
proved  successful  under  ordinary  weather 
conditions,  in  periods  of  continued  rains 
coupled  with  high  tides,  egg  development 
would  begin,  and  frequently  mosquitoes 
reached  the  adult  stage  before  the  water 
could  be  drawTi  into  the  ditches. 

Dikes  Shut  Out  Tidewater 

These  abnormal  weather  conditions  were 
overcome  by  shutting  out  the  tidewater 
from  the  meadows  with  a  system  of  dikes 
and  tide  gates.  The  work  of  diking  the  salt 
meadows  in  Essex  County  has  been  com- 
pleted at  a  cost  of  $5,110.51,  and  the  effect- 
iveness of  this  style  of  drainage  for  mos- 
quito control  during  the  breeding  season  of 
1916  has  been  carefully  observed.  The  com- 
mission is  of  the  opinion  that  it  has  solved 
the  problem  of  controlling  salt-marsh-mos- 
quito breeding  through  its  system  of  dikes 
and  tide  gates.  It  has  also  decided  to  go  a 
step  farther  in  some  of  the  low-lying  mea- 
dows by  connecting  them  with  the  Newark 
pumping  station  by  a  series  of  ditches.  The 
water  can  then  be  pumped  from  the  mea- 
dows whenever  necessary. 

While  much  of  the  effort  of  the  commis- 
sion has  been  devoted  to  the  large  salt- 
marsh  areas  of  the  county,  the  control  of 
mosquitoes  which  breed  in  fresh  water  has 
not  been  neglected.  Many  large  swamps 
have  been  drained,  miles  of  brooks  cleaned, 
and  a  general  backyard  inspection  has  been 
maintained  each  year.  Practically  no  com- 
plaints of  mosquitoes  indoors  were  received 
during  the  past  summer. 

During  1915,  500,000  ft.  of  ditch  were 
cleaned  and  11  tide  gates  installed.  The 
previous  year  witnessed  the  installation  of 
28  tide  gates  and  the  construction  of  27,195 
ft.  of  dikes,  as  well  as  the  cleaning  of  500,- 
000  ft.  of  ditch. 


Crushed-Stone  Roads  Cost 
$3,500  to  $4,500  Per  Mile 

Small    First   Cost   and    Maintenance    Expense 

Necessary  in  Indiana  —  Highways  Have 

Life  of  15  or  20  Years 

By  R.  L.  LONGSHORE 
Deputy  Surveyor,  Adams  County,  Indiana 

INDIANA'S  present  laws  provide  for  the 
construction  of  good  roads  by  means  of 
bond  issues  based  on  the  total  assessed  val- 
uation of  the  township.  As  the  total  bond- 
ed debt  of  the  township  must  not  exceed 
4  per  cent  of  the  total  assessed  valuation, 
the  cost  of  unit  miles  must  be  kept  low  in 
order  to  construct  roads  over  the  entire 
township  in  a  reasonable  length  of  time. 

After  construction  the  roads  are  main- 
tained by  the  county  under  the  supervision 


SECTION  OF  ROAD  BUILT  ON  FILL 

of  a  highway  superintendent.  The  main- 
tenance fund  is  raised  by  a  levy  on  the  en- 
tire county.  Including  state  aid  from  auto- 
mobile license,  the  fund  amounts  to  only 
$100  per  mile  per  year.  This  takes  care  of 
all  repair  work,  including  material  for  the 
grading,  sewer  and  culvert  repair,  and 
weed  cutting.  Because  this  fund  is  low  it 
is  necessary  that  a  type  of  road  be  used  on 
which  not  only  the  first  cost  but  that  of  an- 
nual maintenance  is  a  minimum. 

Double-Track  Road  Tried  First 

The  first  road  tried  in  Adams  County 
was  a  24-ft,  highway  providing  a  10-ft. 
crushed-stone  pavement  on  the  right  side  in 
the  direction  of  the  heaviest  traffic  and  a 
10-ft.  earth  side  road.  This  type  proved  a 
failure,  as  it  has  been  found  impossible  to 
maintain  two  radically  different  types  of 
road  on  a  24-ft.  subgrade.  During  wet  or 
freezing  weather  the  wheels  of  passing  ve- 
hicles drag  up  mud  from  the  earth-side 
road  onto  the  stone,  causing  holes  to  "bum" 
through  the  metal.  While  the  double  track 
appealed  to  the  public  and  is  correct  in 
theory,  it  has,  in  Indiana,  proved  imprac- 
ticable, and  in  most  cases  the  earth  track 
is  little  traveled. 

During  the  last  two  years  the  type  here 
illustrated  has  been  adopted.  The  sub- 
grade,  as  shown  in  the  drawing,  can  be 
built  with  the  ordinary  road  grader  pulled 
either  by  teams  or  farm  tractor.  Drainage 
is  provided  by  clay  drain  tile  laid  in  the 
center  of  the  side  drains.  All  tile  drains 
crossing  the  road  are  replaced  with  cast- 
iron  sewers,  with  brick  receivers  in  the 
side  drains.  These  receivers  are  laid  up  in 
cement  mortar  and  equipped  with  remov- 
able cast-iron  grates.  Overflow  sewers  are 
of  cast  iron  equipped  with  concrete  bulk- 
heads. All  bridges  and  larger  culverts  are 
of  reinforced  concrete,  and  standard  de- 
signs for  those  structures  have  been  devel- 
oped in  the  county  engineer's  office.    After 
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the  completion  of  the  subgrade  the  surface 
is  thoroughly  rolled  with  a  10-ton  roller 
until  all  settlement  ceases. 

Road  Repaired  Without  Using  New 
Material 

Upon  this  subgrade  a  course  of  '%  to 
2%-in.  crushed  limestone,  5  in.  thick  at  the 
sides  and  7  in.  thick  at  the  center,  is  placed 
to  a  width  of  12  ft.  Limestone  screenings 
iVi  to  %  in.)  are  then  placed  to  a  uniform 
depth  of  3  in.  and  the  metal  thoroughly 
rolled.  Ledger  boards  are  used  at  the  sides 
to  hold  the  stone  in  place.  Before  they  are 
removed  earth  is  taken  from  the  side  drains 
and  placed  against  them  to  hold  the  stone 
in  place. 

Under  traffic  the  12-ft.  road  spreads  to 
14  ft.,  and  owing  to  shape  of  the  finished 
road  surface  may  be  graded  in  and  repaired 
without  the  use  of  new  material. 

Adams  County  has  25  miles  of  this  type, 
including  roads  under  construction,  as  a 
part  of  the  county  system  of  500  miles  of 
stone  roads.  Under  ordinary  conditions  of 
traffic  these  roads  will  have  a  life  of  15 
to  20  years,  with  nominal  maintenance 
charges. 

The  road  shown  in  the  photograph  was 
built  this  year  at  a  contract  price  of 
$2,629.45.  The  estimates  were  as  fol- 
lows: 1321  yd.  of  stone  complete  in  place, 
$2,443.85;  grading,  $350;  sewers  and  head- 
walls,  $115;  receivers  and  subdrainage  sew- 
ers, $42;  tiling,  $15;  concrete  culvert  (8  ft. 
span  and  26  ft.  long),  $322.50. 

The  total  length  of  the  road  was  3800  ft., 
or  0.72  mile.  Therefore  the  cost  per  mile 
would  be  from  $3,500  to  $4,500,  depending 
on  local  conditions.  All  material  was  near 
at  hand,  and  the  longest  haul  was  2  miles. 
Common  labor  cost  $2  per  10-hour  day  and 
a  team  with  driver  $4.50  per  day. 


Test  9-Foot  Masonry  Conduit 
for  Carrying  Capacity 

Results  of  Readings  Continued  for  48  Hours  at 

St.  Louis  Tabulated  in  Annual  Report 

to  Water  Commissioner 

DURING  February  and  March,  1916, 
tests  were  run  on  the  9-ft.  masonry 
conduit  between  Baden  and  Bissell's  Point, 
St.  Louis,  to  determine  its  carrying  capac- 
ity. This  conduit,  built  in  1889,  is  horse- 
shoe in  shape,  7  ft.  9  in.  high  and  9  ft.  wide, 
with  a  granitoid  finished  invert  and  brick 
sides  and  arch.  It  was  built  with  a  uniform 
slope  of  1  in  10,000  and  discharges  into  the 
north,  or  No.  4,  of  the  Bissell's  Point  stor- 
age basins.  The  following  information  is 
given  in  the  annual  report  of  Gordon  G. 
Black,  engineer  in  charge  of  the  supply  and 
purifying  section,  to  E.  E.  Wall,  water  com- 
missioner. 

In  testing,  the  discharge  point,  basin  4, 
was  kept  at  a  practically  constant  elevation, 
and  hourly  gage  readings  were  taken  at  the 
Baden  gate  chamber,  three  gaging  points 
between  Baden  and  Bissell's  Point,  the  ter- 
minal chamber  and  basin  4,  all  except  that 


Data  Determined  bt  Tests 

.\ominal  rate,  million  gallons  daily  80 

Average  rate    82..'>8 

Number  of  hours  averaged 9 

Gage  I  at  Baden  gate  chamber...  110.60 

Gage  2  at  terminal  chamber 107.32 

Gage  3   at  Basin  4 106.99 

Distance  between  gages  1  and  2,  ft.  17, 04 4 
C  in  Chezy  formula  (full  section).  U9.8 
C   In   Chezy   formula    (actual    sec- 
tion)      121.4 

Velocity,    average    at    Baden,    feet 

per   second    2.42 

Velocity,  average,  at  outlet 3.07 


90 

91.31 

8 

110.93 

106.48 

106.00 

118..-. 

119.S 

2.60 
4.27 


at  the  terminal  chamber  being  by  hook  gage. 
In  maintaining  basin  4  constant,  the  Bis- 
sell's Point  pumps  drew  from  that  basin 
and  the  surplus  passed  over  a  weir  of  ad- 
justable height  into  basins  3,  2  and  1,  being 
measured  there.  Counter  readings  on  the 
pumps  (all  triple  expansion)  and  gage  read- 
ings in  the  basins  were  taken  hourly.  Care 
was  used  to  keep  the  amount  of  water  fil- 
tered and  sent  through  the  large  conduit  at 
Baden  as  nearly  equal  to  the  quantity 
pumped  at  Baden  during  the  hour,  plus  the 
quantity  for  which  the  9-ft.  conduit  was  to 
be  tested,  as  could  be.  At  the  80,000,000- 
gal.  per  day  rate,  readings  were  continued 


through  48  hours,  and  at  the  90,000,000-gal. 
rate  through  36  hours,  the  first  hours  in 
each  test  during  which  readings  were  er- 
ratic being  discarded  in  the  final  computa- 
tions. The  results  are  indicated  in  the 
table. 

In  computing  C  for  the  full  section,  the 
dimensions  of  the  conduit  as  it  was  built 
were  used ;  for  the  actual  section  the  dimen- 
sions at  present  were  used,  these  varying 
from  the  original  dimensions  because  of  the 
coating  of  lime  carbonate  on  the  sides.  Near 
the  bottom  this  is  approximately  IVo  in. 
thick,  reducing  to  nothing  at  the  water 
line. 


Information  on  Concrete  Log 
Decks  Desired 

Sir:  Can  you  through  your  columns 
give  us  any  data  concerning,  or  examples 
where,  a  concrete  log  deck  has  been  used 
for  unloading  logs  from  cars  into  a  mill 
pond?  It  is  a  question  whether  a  concrete 
deck  is  flexible  enough  to  withstand  the  im- 
pact imposed  by  falling  logs,  and  any  in- 
formation concerning  a  concrete  deck  now 
in  use  will  be  appreciated. 

G.   L.   COYLE, 
Engineer    with    Babcock    Lumber   &    Land 
Company. 

Maryville,  Tenn. 


Some  Aspects  of  the  Railroad 
Wage  Controversy 

Sir:  I  thank  you  for  your  editorial  of 
Sept.  9,  page  308,  under  the  caption  "Some 
Aspects  of  the  Railroad  Wage  Contro- 
versy." I  have  been  able,  during  the  past 
four  or  five  years,  to  talk  with  a  few  of  the 
captains  of  industry  and  with  more  of  the 
lieutenants.  My  interest  in  the  question 
you  discuss  was  first  aroused  because  of 
the  attitude  of  these  men  toward  employees. 
They  face  a  danger  that  they  do  not  seem 
to  recognize.  They  must  discover  some 
time  that  the  balance  of  power  lies  in  the 
hands  of  the  men  they  employ  and  that 
sooner  or  later  these  men  are  to  break 
away  from  party  lines  and  support  prin- 
ciples that  will  protect  them.  Compromise 
now  might  bring  results  that  would  be  sat- 
isfactory to  both  employer  and  employee. 
A  victory  won  at  the  polls  by  the  laboring 
class  may  result  in  industrial  revolution, 
and  the  employer  will  then  discover,  when 
too  late,  that  he  has  been  shortsighted. 

If  there  is  any  profession,  or  any  class 
of  men,  who  should  see  the  handwriting  on 
the  wall,  it  should  be  that  of  engineering. 
Our  early  training  was,  perhaps,  unfortu- 
nate. We  have  lived  in  an  age  of  special 
privilege.  Our  law-making  bodies  and. 
even  more,  our  tribunals  of  justice  have 
largely  lost  sight  of  the  real  interests  of 
society  in  their  haste  to  favor  and  protect 
private  property.  If  the  history  of  the  la- 
bor party  in  other  countries  is  to  be  re- 
peated here,  we  have  nothing  to  fear.  Aus- 
tralia affords  us  an  illuminating  example. 
In  that  commonwealth  the  technicalities  of 
law  have  largely  been  replaced  by  statutes 
based  on  live  principles  that  all  can  un- 
derstand   and    appreciate.     Australia    af- 


fords the  best  model  in  government  thus 
far  produced.  The  engineers  of  the  Uni- 
ted States  can  perform  no  greater  service 
for  their  country  and  for  their  profession 
than  to  accept  the  sentiments  expressed  tn 
your  editorial. 

Clarence  T.  Johnston. 
Ann  Arbor,  Mich. 


Final  Report  of  Construction  of 
Los  Angeles  Aqueduct 

Sir:  By  a  change  in  plan,  the  Board  of 
Public  Service  Commissioners  of  the  city 
of  Los  Angeles  has  made  possible  the  ac- 
quirement of  a  copy  of  "The  Final  Report 
on  the  Construction  of  the  Los  Angeles 
Aqueduct"  by  those  who  failed  to  send  a 
paid  order  for  the  volume  previous  to  July 
15.  The  board  originally  intended  to  print 
only  the  number  of  copies  for  which  paid 
subscriptions  were  received  to  that  date. 
Orders  came  in  such  volume,  however,  from 
all  over  the  civilized  world,  that  it  was  felt 
that  when  the  book  was  published  and  in 
the  hands  of  readers  even  a  greater  de- 
mand would  be  created.  A  new  contract 
was  therefore  entered  into  for  an  addition- 
al 3000  copies,  and  so  long  as  these  last 
the  volume  will  be  delivered  post  paid  in 
the  United  States  or  Canada  for  the  regu- 
lar subscription  price  of  $1.95.  Subscrip- 
tions should  be  addressed  to  the  Los  An- 
geles Department  of  Public  Service,  645 
South  Olive  Street,  Los  Angeles,  Cal. 

Delivery  of  subscribers'  orders  has  been 
delayed  by  the  unexpected  volume  received 
and  the  changes  necessitated  in  printing; 
but  the  copies  should  be  in  the  hands  of 
purchasers  soon  after  this  appears. 

As  now  coming  from  the  press,  the  book 
is  a  handsomely  bound  volume  in  green 
cloth  library  binding,  8V2  x  11  in.  in  size 
comprising  336  pages,  110,000  words,  and 
62  full-page  and  30  half-page  engravings, 
besides  40  plates  showing  full  engineering 
details  of  all  features  of  this  great  work. 

The  city  of  Los  Angeles  realizes  no  profit 
on  sales,  the  rather  unique  plan  of  selling  a 
municipal  report  having  been  devised  in 
order  that  the  valuable  volume,  which  is 
sold  at  less  than  cost,  might  be  placed 
within  reach  of  the  many  who  could  not 
hope  to  obtain  a  copy  under  the  usual  pro- 
cedure of  issuing  reports  of  such  character. 

R.  F.  DEL  Valle, 
President,   Board   of   Public    Service   Com- 
missioners. 

Los   Angeles. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Rock  Ballast  for  Industrial  Track 
Pays  on  Road  Work 

By  HARLAN  H.  EDWARDS 
Urbana,  Illinois 

USING  SOME  of  the  macadam  stone  for 
ballasting  the  2-ft.  gage  industrial 
track  employed  on  the  road  work  near 
Hoopeston,  111.,  described  on  page  400  of 
the  Engineering  Record  for  Sept.  30,  1916, 
was  found  to  be  well  worth  while.  At  first 
the  track  had  been  laid  along  the  earth 
shoulders  of  the  road,  but  after  every  rain 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  mu^t  be  SHORT,  and  shovM  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 

8  to  14  ft,  the  concrete  portion  extending 
to  El.  — 0.5  and  the  remainder  of  the  piers 
being  constructed  of  granite.  The  excava- 
tion for  each  pier  was  made  with  a  Yz-yi- 
grab  bucket  handled  by  a  small  power  der- 
rick. The  forms  set  in  these  excavated 
pockets  were  made  of  2  x  6-in.  tongue-and- 


pipe  was  used,  suspended  from  the  frame 
by  two  3-ton  differential  hand  tackles,  by 
which  it  could  be  easily  and  rapidly  raised 
when  full  of  concrete.  The  fixed  hopper, 
which  was  above  the  small  circular  hopper 
secured  to  the  top  of  the  tremie  pipe,  had 
a  capacity  in  excess  of  the  entire  pipe.  In 
this  way  sufficient  concrete  completely  to 
fill  the  tremie  pipe  could  be  placed  in  the 
large  hopper  before  opening  the  gate  under 
it  when  starting  to  concrete  a  pier.  This 
was  necessary,  as  the  bucket  handled  by 
the  boom  on  the  pile  driver  carried  only  9 


RAINS  AND  HOT  WEATHER  WASHED  OUT  AND  TWISTED  INDUSTRIAL  TRACK  ON  ROAD  WORK  TILL  TROUBLE  WAS  OVERCOME  BY  USING  BALLAST 


it  settled  in  spots,  while  on  hot  days  the 
rails  expanded  and  twisted  the  track  over 
the  entire  roadway.  Much  expense  for 
maintenance  was  occasioned,  and  there  was 
frequent  danger  of  derailment.  The  ac- 
companying photographs  show  clearly  the 
way  in  which  the  track  behaved  when  laid 
directly  on  the  shoulder  and  the  improve- 
ment made  by  using  the  ballast. 


groove  plank  with  4  x  4-in.  corner  braces, 
which  extended  about  6  in.  below  the  form 
proper.  After  placing,  dredged  material 
was  filled  around  the  lower  part  of  each 
form  to  hold  it  in  place  and  seal  the  bot- 
tom. Also  eight  90-lb.  lead  mine  weights 
were  hung  outside  the  forms  to  overcome 
buoyancy.  A  fixed  hopper  and  a  frame  for 
handling  the  tremie  were  carried  on  one 
end  of  a  15  x  30-ft.  steel  float.     A  15-in. 


Unique  Tremie  Float  and  Driver 
Rigged  as  Derrick  Used  by  Navy 

PLANT  ALREADY  on  hand  was  con- 
verted through  the  ingenuity  of  civil 
engineers  of  the  United  States  Navy  to 
construct  fourteen  concrete  piers  under 
water  for  an  extension  to  the  boathouse  at 
the  Newport,  R.  I.,  naval  training  station. 
Concrete  for  these  footings  was  conveyed 
from  the  mixer  by  chute  to  a  bucket  at  the 
water's  edge,  handled  by  an  improvised 
boom  mounted  on  a  floating  pile  driver  to 
a  hopper  supported  on  a  small  barge,  and 
deposited  through  a  tremie  in  wooden 
forms  weighted  down  in  place  in  the 
dredged  excavations  made  for  each  pier. 
The  work,  including  the  superstructure, 
was  done  in  this  way  for  $6,450,  a  little  less 
than  the  appropriation  available  arid  more 
than  $4,000  less  than  the  lowest  bid  re- 
ceived for  the  work.  The  method  was  de- 
veloped after  cofferdam  work  had  been 
found  to  entail  the  use  of  expensive  plant 
which  could  not  be  provided  within  the  ap- 
propriation. The  work  is  described  by 
Civil  Engineer  Kirby  Smith  in  a  recent 
issue  of  Public  Works  of  the  Navy. 

The  twelve  piers  ranged  in  height  from 


Tremie  Float 


MineHi/ghfi 


bi^^^Jk 


cu.  ft.  The  bottom  of  the  pipe  was  kept 
embedded  12  in.  in  the  concrete,  and  only 
once  was  the  concrete  in  the  pipe  lost.  The 
tremie  had  to  be  watched  closely,  however, 
as  with  the  release  of  weight  in  discharg- 
ing concrete  from  the  upper  hopper  the 
small  float  would  rise  rapidly,  carrying  the 
tremie  with  it. 

The  concrete  was  conveyed  from  the  Yi- 
yd.  gasoline-driven  Austin  mixer  on  the 
bank  to  the  bucket  on  the  lower  platform 
through  a  tin-lined  wood  chute.  Although 
the  flow  was  regulated  at  the.  mixer,  the 
lower  end  of  the  chute  was  fitted  with  a 
sliding  gate  and  the  sides  increased  in 
height  to  24  in.  to  prevent  loss  of  concrete. 
As  the  work  could  only  be  prosecuted  at 
favorable  stages  of  the  tide,  a  progress  of 
two  piers  a  day  was  considered  good.  The 
109  yd.  of  concrete  placed  in  this  way  cost 
$9.91  per  cubic  yard  and  the  entire  footing 
work,  including  the  excavation,  forms,  con- 
crete and  granite,  cost  $2,142.81. 


CLEVERLY    CONVERTED    PLANT    ENABLED    NAVAL 
ENGINEERS   TO   BUILD    UNDERWATER   FOOT- 
INGS   WITHIN    APPROPRIATION 


Charts  Tell  Weight  of  Sheeting 
for  Round  or  Box  Cofferdams 

By  N.  G.  NEAR 
New   York  City 

THE  NOMOGRAPHIC  charts  reproduced 
herewith  have  been  found  to  save  con- 
siderable time  in  calculating  the  quantity 
of  steel  sheeting  required  for  a  given  wall 
or  cofferdam,  especially  in  the  case  of  a 
circular  structure.  Chart  No.  1  is  for  com- 
puting the  weight  of  such  cofferdams,  and 
its  use  may  be  illustrated  by  supposing 
that  it  is  desired  to  find  the  weight  of  steel 
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TWO  MOTIONS  WITH  A  STRAIGHT  EDGE  DETERMINE   WEIGHT  OF   SHEETING  FOR   COFFERDAM 


sheet  piling  required  to  construct  a  coffer- 
dam 40  ft.  in  diameter  and  20  ft.  deep,  as- 
suming that  a  section  weighing  40  lb.  to 
the  square  foot  is  used.  To  solve  this  prob- 
lem, connect  20  on  scale  .4  with  40  on  scale 
E  and  locate  the  intersection  with  scale  D. 
Connect  the  point  thus  found  with  40  on 
column  B.  The  weight,  100,000  lb.,  is  then 
read  at  the  intersection  of  this  last  line 
with  column  C. 

The  second  chart,  which  is  for  straight- 
wall  or  irregular  structures  where  the  total 
length  is  known,  is  used  in  a  similar  man- 
ner. For  example,  to  find  the  weight  of 
steel  sheeting  required  to  build  a  wall  30 
ft.  long  and  10  ft.  deep,  using  a  section 
which  weighs  21.5  lb.  per  square  foot,  con- 
nect 10  on  scale  A  with  30  on  scale  E, 
locate   the    intersection   with   scale   D   and 


connect  this  point  with  21.5  on  scale  B. 
The  total  weight,  about  6500  lb.,  is  read  at 
the  intersection  of  this  line  with  scale  C. 

The  range  of  these  charts  is  wide  enough 
to  cover  almost  any  .sheet-pile  structure. 
The  weight  per  square  foot  of  the  type 
sheeting  which  is  to  be  used  can,  of  course, 
be  taken  from  the  handbooks  of  the  steel 
companies  which  make  piling. 


Locomotive  Raised  from  Harbor 
by  Jacks  Mounted  on  Scows 

By  VICTOR  W.  KILLICK 
Glendale.  Cal. 

A  RAILROAD    locomotive    was    recently 
raised  from  the  bottom  of  the  harbor  at 
San  Pedro,  Cal.,  by  being  jacked  up  between 


two  barges,  floated  at  high  tide  over  a  tem- 
porary track  built  on  a  nearby  mud  flat  and 
lowered  once  more  to  the  rails.  The  jacks 
were  set  under  the  ends  of  built-up  timber 
girders  which  spanned  between  the  barges 
and  from  which  the  locomotive  was  slung. 
Three  lifts  were  necessary  to  bring  it  to 
the  surface. 

The  engine,  which  had  been  handling  a 
large  pile  driver  used  in  repairing  a  rail- 
road trestle  in  the  harbor,  reached  the  bot- 
tom of  the  bay  through  the  collapse  of  the 
portion  of  the  old  trestle  on  which  it  had 
tjeen  standing.  It  turned  over  in  falling 
and  landed  in  soft  mud  about  30  ft.  below 
the  surface.  It  was  not  desirable  to  at- 
tempt raising  the  locomotive  to  the  trestle 
with  a  wrecking  crane,  and  no  floating 
cranes  of  sufficient  size  were  available  in 
the  harbor.  Two  200-ton  barges  were  there- 
fore secured  and  placed  side  by  side  over 
the  wreck  12  ft.  apart.  They  were  fastened 
together  at  each  end  with  two  girders  made 
up  of  three  20-ft.  piles  each,  lashed  to- 
gether with  heavy  manila  rope,  each  turn 
of  which  was  drawn  tight  with  a  hoisting 
engine.  For  raising  the  locomotive  three 
heavy  clusters  of  timbers,  one  at  each  end 


HEAVY  TIMBER  GIRDERS  FROM  WHICH  LOCOMOTIVE    WAS  SLUNG  WERE  JACKED  UP  TO  SURFACE  ON 
CRIBWORK,   THREE   OPERATIONS   BEING   REQUIRED 


LOCOMOTIVE   WAS   CARRIED   OVER   TRACK    ON    MUD 
FLATS  AT   HIGH   TIDE 

and  one  in  the  center,  were  placed  across 
the  gap  between  the  barges.  Under  each 
end  of  each  of  these  girders  was  placed  a 
50-ton  hydraulic  jack,  and  li4-in.  steel 
cables  were  used  to  suspend  the  locomotive. 
After  the  engine  and  tender  were  turned 
right  side  up,  hoisting  was  begun,  using 
the  usual  method  of  supporting  the  timber 
girders  on  cribwork  while  the  jacks  were 
reset.  When  the  locomotive  had  been  raised 
about  10  ft.  in  this  way  it  was  slung  from 
the  barges  by  a  second  set  of  cables,  while 
the  timber  girders  were  lowered  again  to 
the  deck.  After  this  operation  had  been 
repeated  three  times,  the  locomotive  had 
been  raised  high  enough  to  permit  its  being 
towed  to  the  mud  flats  mentioned,  half  a 
mile  above  the  trestle,  and  replaced  on  the 
temporary  track,  which  had  been  built  at 
low  tide. 

The  services  of  a  diver  were  required 
during  the  operations  to  remove  several 
broken  piles  at  the  site  and  to  fasten  the 
cables  to  the  locomotive. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Fire  Wrecks  Bridge  Over 
Missouri  River 

$500,000  Structure  May  Be  Total  Loss— East- 
ern Approach  Demolished  —  Spark  from 
Locomotive  Starts  Blaze 

Most  of  the  timber  floor  and  all  of  the  tim- 
ber trestle  of  the  eastern  approach  to  the  St. 
Charles  (Mo.)  highway  bridge  across  the  Mis- 
souri River  was  destroyed  by  fire  Sept.  26.  The 
steel  work  of  the  bridge,  which  consists  of  four 
through-truss  spans — three  of  which  are  460  ft. 
and  one  360  ft.  long — and  one  deck-truss  span 
about  250  ft.  long,  was  badly  damaged. 

The  entire  floor  system  appears  to  be  ruined. 
Numerous  panels  of  eyebars  in  the  bottom 
chords  of  the  through  trusses  have  been 
lengthened  by  the  intense  heat  and  several  ver- 
tical and  diagonal  members  of  the  trusses  are 
practically  sheared  in  two.  The  deck-truss 
span  is  so  badly  warped  and  twisted  that  it  is 
doubtful  whether  any  parts  of  it  can  be  used 
in  reconstruction.  The  floorbeam  at  the  west, 
or  expansion,  end  of  this  span  buckled  so  badly 
that  the  connection  of  the  south  truss  to  its 
shoe  was  severed  and  the  truss  pulled  about 
2  ft.  out  of  .line.  This  action  also  drew  the 
shoes  at  the  east  end  of  the  span  about  5  or 
6  in.  out  of  position  and  chipped  several  large 
blocks  of  concrete  off  the  top  of  the  pier.  The 
laterals  and  swaybracing  of  this  span  are  also 
badly  distorted. 

Eastern  Approach  Total  Loss 

The  entire  eastern  approach,  a  timber  trestle 
about  500  ft.  long  resting  on  concrete  footings, 
is  a  total  loss.  The  floor  of  the  bridge,  which 
carried  one  street-railway  track  and  a  road- 
way, was  of  timber  construction,  with  stringers 
resting  on  the  steel  floorbeams.  It  was  covered 
with  a  two-ply  floor  of  3-in.  material,  the  first 
ply  of  which  was  creosoted  pine  and  the  top 
of  oak.  The  fire,  which  started  about  midway 
of  the  west  span,  is  supposed  to  have  been 
caused  by  a  spark  from  a  locomotive  which  was 
doing  some  switching  about  200  ft.  west  of  the 
point  of  origin.  W.hen  first  brought  to  the 
watchman's  attention  a  very  small  area  of  the 
under  side  of  the  floor  was  '  urning.  The  local 
fire  department  was  immediately  notified,  but 
by  the  time  they  had  arrived  a  high  wind  had 
whipped  the  fire  into  a  roaring  conflagration. 
Fire-fighting  apparatus  sent  from  St.  Louis  in 
an  attempt  to  save  the  eastern  approach  and 
several  small  residences  was  unable  to  stay  the 
flames. 

Original  Cost  $500,000 

The  bridge  was  designed  by  and  built  under 
the  supervision  of  Waddell  &  Hedrick,  consult- 
ing engineers,  of  Kansas  City.  The  Missouri 
Valley  Bridge  &  Iron  Company  was  the  con- 
tractor for  the  substructure  and  the  Midland 
Bridge  Company  for  the  superstructure.  Mr. 
Hedrick  has  been  retained  by  the  owners  to 
make  a  thorough  examination  as  the  structure 
now  stands  and  an  estimate  of  the  necessary 
expenditure  to  reconstruct  it.  The  original 
cost  was  about  $500,000.  W.  V.  Delahunt,  sec- 
retary of  the  Commonwealth  Trust  Company, 
owner  of  the  bridge,  stated  that  it  had  not  yet 
been  decided  whether  the  structure  would  be 
rebuilt. 

This  information  was  furnished  by  A.  R. 
Ross,  engineer  in  charge  of  the  St.  Louis  Mu- 
nicipal Bridge. 


Will  Build  About  1000  Miles 
of  Railroad  in  China 

American    Capital    Finances    Work — Probable 

Cost  Will  Run  Into  Millions— $500,000 

for   Preliminary   Survey 

A  contract  for  the  location  and  construction 
of  about  1000  miles  of  railroad  in  China  was 
signed  Sept.  30  by  the  Chinese  government 
with  the  Siems-Carey  Railway  &  Canal  Com- 
pany, in  which  firm  the  American  Interna- 
tional Corporation  is  financially  interested. 
According  to  the  first  announcement  on  Oct.  3 
the  necessary  funds  will  be  raised  by  a  Chi- 
nese bond  issue  to  be  marketed  by  the  Ameri- 
can International  Corporation.  Reports  that 
the  probable  cost  will  be  $50,000,000  or  more 
are  unconfirmed  by  the  corporation,  as  noth- 
ing like  a  definite  figure  can  be  agreed  upon 
until  the  lines  are  located  and  the  nature  of 
the  construction  determined. 

American  Engineer  to  Have  Charge 

According  to  a  statement  by  Willard 
Straight,  vice-president  of  the  American  Inter- 
national Corporation,  the  lines  will  be  located 
by  an  American  chief  engineer  who  will  later, 
on  behalf  of  the  Chinese  government,  superin- 
tend the  construction.  He  will,  upon  the  road's 
completion,  act  as  its  chief  engineer.  An 
American  auditor  and  a  traffic  manager  will 
also  be  appointed.  No  routes  have  yet  been 
selected,  although  $500,000  has  already  been 
advanced  to  cover  the  cost  of  investigations 
and  surveys.  At  present  there  are  only  about 
6000  miles  of  railroad  in  China.  The  con- 
struction of  the  new  lines,  on  which  actual 
work  will  start  in  about  a  year,  will  therefore 
almost  triple  that  country's  railroad  mileage. 

May  Build  Canals 

Siems  and  Carey  are  railway  contractors  of 
St.  Paul.  Last  May  they  signed  a  preliminary 
agreement  with  the  Chinese  government  for 
the  construction  of  railroads  in  China.  About 
the  same  time  preliminary  contracts  for  dredg- 
ing the  Grand  Canal  were  concluded  and  the 
American  International  Corporation,  together 
with  the  Siems-Carey  Company,  organized  the 
Siems-Carey  Railway  &  Canal  Company,  to 
undertake  the  construction  of  railroads  and 
the  dredging  of  the  canal.  Final  agreements 
for  the  canal  work  are  now  under  negotia- 
tion. The  announcement  in  the  Engineering 
Record  of  Aug.  12  of  the  appointment  of  F.  C. 
Hitchcock,  formerly  vice-president  of  the  Mac- 
Arthur  Brothers  Company,  to  a  similar  posi- 
tion with  the  Siems-Carey  organization  in 
China  indicates  that  possibly  he  is  the  Ameri- 
can engineer  who  will  have  charge  of  the  work. 
The  new  contract  will  be  handled  on  a  per- 
centage basis. 


Prices  of  Materials  This  Week 

See  Page  149 


City  Managers  Will  Meet  at 
Springfield,  Mass. 

The  annual  convention  of  the  City  Man- 
agers' Association  will  be  held  Nov.  21  to  23 
at  Springfield,  Mass.  Although  the  tentative 
arrangements  include  no  presentation  of 
papers,  the  program  provides  for  discussion 
by  each  member  of  the  topics  which  have  been 
selected.  The  convention  will  really  be  opened 
at  Springfield,  but  those  who  desire  to  inspect 
New  York  City's  municipal  activities  will  meet 
in  that  city  Nov.  20,  leaving  for  Massachu- 
setts that  night.  The  following  three  days  will 
be  devoted  to  three  or  five-minute  discussions 
by  each  member  on  topics  relating  to  the  duties 
of  the  city  manager  and  matters  bearing  on 
the  improvement  of  that  form  of  government. 


Discuss  Civic  Organization  of 
Engineers  and  Chemists 

Proposal  Made  That  Naval  Consulting  Board's 

Industrial  Preparedness  Committee  Be 

Made  the  Nucleus 

Shall  the  engineers  and  chemists  of  the 
country  form  an  organization  for  the  consid- 
eration of,  and  action  on,  public  questions  of 
an  engineering  nature? 

This  was  the  question  put  before  a  gathering 
of  engineers  called  together  at  luncheon  at 
New  York  on  Sept.  28  by  W.  L.  Saunders,  past 
president  of  the  American  Institute  of  Mining 
Engineers  and  a  member  of  the  Naval  Con- 
sulting Board.  The  governing  thought,  Mr. 
Saunders  explained,  was  whether,  since  an  or- 
ganization of  engineers  for  civic  work  had 
been  created  by  the  Naval  Consulting  Board 
through  its  committee  on  industrial  prepared- 
ness, it  is  not  wise  to  hold  the  organization  to- 
gether and  to  make  it  permanent.  Such  prob- 
lems as  the  conservation  of  our  natural  re- 
sources, mining  laws,  railroad  regulation,  and 
river  and  harbor  appropriations  might  be  con- 
sidered. Mr.  Saunders  proposed  that  the  new 
organization  be  independent  of  the  national 
engineering  and  chemical  societies,  but  that 
the  qualification  for  membership  in  the  new 
body  would  be  membership  in  the  existing  na- 
tional professional  organizations. 

Vote  to  Appoint  Committee 

A  general  discussion  followed  Mr.  Saunders' 
statement.  Most  of  the  speakers  believed  that 
the  national  engineering  and  chemical  societies 
would  not  be  inclined  to  take  su 'table  action 
on  civic  questions,  and  therefore  favored  the 
perpetuation  of  the  Naval  Consulting  Board's 
organization.  It  was  pointed  out,  however, 
that  the  existing  bodies  are  well  organized  and 
have  the  necessary  machinery  for  effective  ac- 
tion. On  one  point  there  was  unanimity — that 
there  should  be  some  agency  by  which  the  en- 
gineers and  chemists  could  exercise  an  influ- 
ence in  public  life.  There  was  a  difference  of 
opinion  only  on  what  the  agency  should  be. 

As  a  result  of  the  discussion  it  was  voted 
that  the  chairman  should  appoint  a  committee 
of  five  to  consider  the  question  from  the  va- 
rious angles  brought  out  in  the  discussion  and 
to  report  conclusions  at  a  later  meeting.  Mr. 
Saunders  is  to  be  an  ex  officio  member  of  the 
committee. 

Personnel  of  Committee 

The  committee,  as  appointed  by  the  chair- 
man, is  as  follows:  J.  J.  Carty,  past  president 
of  the  American  Institute  of  Electrical  Engi- 
neers; Charles  Warren  Hunt,  secretary,  Amer- 
ican Society  of  Civil  Engineers;  Calvin  W. 
Rice,  secretary,  American  Society  of  Mechan- 
ical Engineers;  Thomas  Robins,  member  of  the 
Institute  of  Mining  Engineers;  Benjamin  B. 
Thayer,  director,  the  Engineering  Foundation. 

Among  those  present  were  Clemens  Her- 
schel,  president,  American  Society  of  Civil  En- 
gineers; H.  W.  Buck,  president,  American  In- 
stitute of  Electrical  Engineers;  D.  S.  Jacobus, 
president,  American  Society  of  Mechanical  En- 
gineers; Dr.  Charles  H.  Herty,  president,  Amer- 
ican Chemical  Society;  Gano  Dunn,  chairman, 
the  Engineering  Foundation;  Frank  J.  Sprague,' 
past  president,  American  Institute  of  Electrical 
Engineers;  Dr.  L.  H.  Baekeland,  past  president, 
American  Electrochemical  Society,  and  E.  J 
Mehren,  editor.  Engineering  Record. 


Information  has  just  been  received  that  on 
Aug.  25  a  resolution  was  adopted  by  the  Affili- 
ated Technical  Societies  of  the  City  of  Atlanta 
urging  similar  co-operation  in  civic  activities. 
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Four-Day  Smoke  Convention 
at  St.  Louis 

standards  Presented  and  Every  Phase  of  Com- 
bustion Discussed — Firing  of  Locomotives 

Demonstrated 
The  Smoke  Prevention  Association  held  its 
annual  convention  at  the  Planters  Hotel,  St. 
Louis,  Sept.  26  to  29,  with  an  attendance  of 
86.  The  first  session  was  opened  Tuesday 
morning  by  President  W.  A.  Hoffman.  C.  H. 
Daues,  city  counselor,  gave  the  address  of  wel- 
come and  W.  M.  Chauvenet  spoke  in  behalf  of 
the  Joint  Smoke  Prevention  Committees  of  St. 
Louis. 

An  important  feature  of  the  morning  session 
was  the  report  of  the  standardization  commit- 
tee. The  composite  report  by  each  of  the 
twelve  members  covered  practically  the  entire 
field  of  the  smoke  inspector.  In  the  first  of 
the  individual  reports  a  violation  was  defined 
and  standard  permit  and  certificate  of  opera- 
tion clauses  were  suggested.  Other  standards 
were  presented,  but  their  use  discouraged. , 

A  report  on  front-feed  stokers  showed  stand- 
ard methods  of  setting  this  furnace  with  dif- 
ferent types  of  boilers.  Another  section  dealt 
with  standard  methods  of  applying  chain 
grates  to  different  types  of  water-tube  boilers. 
A  report  on  locomotive  practice  suggested 
standard  methods  of  firing  in  service,  of  build- 
ing up  the  fire,  and  of  applying  brick  arches 
and  steam  jets.  These  various  standards  will 
be  given  a  year's  trial  before  they  are  offi- 
cially adopted. 

Heating  Plants  Deserve  Study 
In  the  first  paper  of  the  afternoon  session, 
by  0.  Monnett  of  Chicago,  it  was  pointed  out 
that  smoke  from  heating  boilers  was  much 
more  detrimental  than  that  from  high-pressure 
plants,  due  to  the  presence  of  tarry  matter 
and  unignited  distilled  creosote  passing  off  at 
relatively  low  temperatures.  Besides  damag- 
ing buildings  and  vegetation  these  products 
often  cause  acute  lung  diseases,  so  that  it  is 
of  the  greatest  importance  to  give  more  at- 
tention to  the  study  and  regulation  of  heating 
plants.  W.  A.  Pittsford  of  Chicago  traced  the 
evolution  of  arch  buildings  over  chain  grates 
during  the  last  12  years  and  suggested  a  stand- 
ard setting. 

Wednesday  morning  J.  W.  Henderson,  chief 
of  the  Bureau  of  Smoke  Prevention  in  Pitts- 
burgh, told  of  the  progress  made  in  that  city, 
where  publicity  had  proved  most  effective  in 
securing  public  interest  and  co-operation. 
"Chimney  Draft  and  Its  Relation  to  Boiler  and 
Furnace  Efficiency"  was  the  title  of  the  next 
paper,  by  E.  R.  Fish  of  the  Heine  Safety  Boiler 
Company.  The  speaker  outlined  the  advan- 
tages of  natural  draft  and  the  use  of  forced 
and  induced  draft  for  high  rates  of  combus- 
tion. 

Thursday  Was  Railroad  Day 
At  a  short  afternoon  session  Joseph  G. 
Worker  pointed  out  that  all  large  central  sta- 
tions now  operate  with  very  little  smoke  and 
that  the  proper  use  of  instruments  has  been 
a  great  factor  in  obtaining  present-day  econ- 
omy. He  said  that  high  efficiency  at  normal 
rating  with  a  wide  range  of  operation  and 
large  reserve  capacity  was  the  prime  factor  of 
the  under-feed  stoker  rather  than  large  steam- 
ing capacity. 

Wednesday  evening's  entertainment  was  sup- 
plied by  the  Engineers'  Club  and  the  Associated 
Engineering  Societies  of  St.  Louis,  as  noted  in 
last  week's  issue.  Thursday  was  railroad  day. 
The  entire  morning  was  devoted  to  papers  on 
problems  met  in  locomotive  operation.  Prac- 
tical demonstrations  of  firing  up  engines  were 
given  in  the  afternoon. 

The  principles  of  combustion  and  the  cause 
of  smoke  formation  were  discussed  Friday,  as 
was  the  importance  of  fineness  and  intermin- 
gling of  the  coal  with  the  air  supply.  This 
was  followed  by  an  outline  of  the  Bruden 
method  of  burning  powdered  coal. 

Officers  elected  for  the  ensuing  year  were: 
W.  H.  Reid,  president;  Martin  Rooney,  first 


vice-president;  W.  L.  Robinson,  second  vice- 
president,  and  A.  A.  Chambers,  secretary- 
treasurer.  Columbus,  Ohio,  was  chosen  as  the 
place  for  the  next  convention. 


Two  Killed,  Thirty  Hurt  in  Cleve- 
land Bridge  Failure 

Two  cars  crashing  together  the  night  of 
Oct.  3  on  the  Third  Street  bridge,  Cleveland, 
caused  that  steel  structure  to  collapse  and 
precipitate  its  load  upon  the  tracks  of  the  Bal- 
timore &  Ohio  Railroad  30  ft.  below.  The 
cars  almost  rolled  into  the  Cuyahoga  River. 
Of  the  approximately  sixty  occupants  of  the 
two  cars,  two  are  reported  killed  and  thirty 
injured. 

The  motorman  lost  control  of  his  heavily 
loaded  car  on  a  hill.  The  runaway  conveyance 
reached  the  north  approach  to  the  bridge  at 
the  same  time  as  a  car  coming  from  the  op- 
posite direction.  The  two  cars  crashed  to- 
gether, and  their  combined  weight,  together 
with  the  shock  of  the  collision,  caused  the  old 
structure  to  sag  and  then  give  way. 

The  portion  of  the  bridge  which  fell  is  just 
north  of  the  river.  The  structure  was  erected 
in  1888  and  has  a  span  of  about  105  ft.  The 
opinion  has  been  advanced  that  while  the  struc- 
ture is  about  28  years  old  a  newer  bridge  could 
not  have  withstood  the  impact  such  as  the  two 
posts  received. 


Propose  Law  to  Prevent  Public  Bidding 
on  Municipal  Work  at  Los  Angeles 

An  organization  intended  for  civic  better- 
ment, known  as  the  United  Improvement  Fed- 
eration, has  drafted  a  drastic  measure  in  an 
attempt  to  eliminate  public  contracting  from 
the  field  of  local  municipal  improvements  at 
Los  Angeles.  The  proposed  amendment  to  the 
city  charter  makes  unlawful  the  calling  for 
any  bids  for  street,  sewer,  water  and  similar 
city  improvements  and  extensions.  It  pro- 
poses that  such  work  be  handled  at  actual  cost 
by  a  municipal  department  organized  and  op- 
erated particularly  for  such  purpose.  Ar- 
ranged in  the  form  of  a  petition  for  property 
owners'  approval  for  formal  presentation  to 
the  city  council  and  submission  at  a  special 
election  this  month  for  the  ratification  of 
voters,  the  amendment  reads  as  follows: 

"No  contract  for  the  grading,  regrading, 
paving,  repaving,  macadamizing,  remacadamiz- 
ing,  construction  of  sewers  or  construction  of 
sidewalks  shall  be  entered  into  by  the  City  of 
Los  Angeles. 

"This  charter  amendment  to  provide  for  the 
improvement  by  the  direct  employment  of  la- 
bor, purchase  of  material,  of  the  streets,  ave- 
nues, alleys,  or  other  public  places  of  the  city, 
or  for  the  construction  or  reconstruction  in  any 
public  street,  avenue,  alley  or  other  public 
place  in  the  city,  or  in  any  right-of-way  owned 
by  the  city,  of  sewers,  drains,  water  and  gas 
mains,  lines  and  conduits  for  transmitting  elec- 
tric energy  or  telephone  communication,  and 
to  make  the  cost  thereof  a  lien  and  charge  upon 
abutting  property  or  upon  property  in  the  dis- 
tricts according  to  benefits. 

"The  foregoing  charter  provision  and  all  or- 
dinances, acts  and  procedure  enacted,  done  or 
taken  in  pursuance  thereof  shall  be  valid  and 
binding,  anything  in  any  law  of  the  state  here- 
tofore or  hereafter  to  the  contrary  notwith- 
standing." 


Brooklyn-Brighton  Bridge  Opened 
September  30 

The  official  opening  of  the  Brooklyn-Brighton 
bridge  at  Cleveland  was  celebrated  Sept.  30. 
As  described  in  the  Engineering  Record  of 
June  24,  page  832,  the  structure  has  many  fea- 
tures of  unusual  interest,  among  which  are  the 
use  of  unsymmetrical  arch  spans,  necessitating 
unequal  levels  of  springing  lines.  The  total 
length  of  the  bridge  is  about  1726  ft.  It  is 
made  up  of  eighteen  arch  spans,  six  of  which 
are  of  139-ft.  span. 


Fellowship  Established  for 
Asphaltic  Research 

With  the  co-operation  of  Harvard  University 
and  the  Massachusetts  Institute  of  Technology, 
the  Barber  Asphalt  Paving  Company  has  es- 
tablished at  these  institutions  a  fellowship  for 
research  in  asphaltic  materials  and  their  uses. 
The  fellowship  is  to  be  known  as  "The  Clifford 
Richardson  Fellowship."  Mr.  Richardson,  an 
alumnus  of  Harvard,  has  made  many  contribu- 
tions to  asphaltic  highway  construction  and  to 
the  chemistry  of  bitumens. 

The  appointment  of  the  incumbent  of  the  fel- 
lowship and  the  choice  of  subjects  for  investi- 
gation, as  well  as  the  disposition  to  be  made 
of  the  results  of  such  Investigations  as  may  be 
undertaken,  are  to  be  decided  by  the  institute 
faculty  or  the  joint  committees  of  the  univer- 
sity and  the  institute  having  control  of  engi- 
neering work. 


Hearing  on  Official  Plan  of  Miami 
Conservancy  District  Last  Tuesday 

A  hearing  before  the  conservancy  court  at 
Dayton  on  the  official  plan  of  the  Miami  Con- 
servancy District  began  last  Tuesday.  The 
program  is  that  submitted  to  the  district  by 
Arthur  E.  Morgan,  president  of  the  Morgan 
Engineering  Companies,  and  adopted  by  the 
board  of  directors  May  10,  1916. 

The  hearing  is  of  considerable  interest  and 
importance  in  that  it  deals  with  a  flood-control 
project,  the  plans  for  which  are  to  be  tested 
before  a  court  of  nine  judges  acting  under  a 
new  law,  and  by  the  examination  of  a  number 
of  consulting  engineers. 

It  is  expected  that  the  close  examination  of 
this  plan  before  the  court  will  bring  out  the 
most  complete  and  comprehensive  compilation 
of  data  and  discussion  relating  to  a  single 
flood-control  project  that  has  ever  been  de- 
veloped. 


Street-Cleaning  and  Refuse-Disposal 

Society  Meets  October  13 

The  second  annual  convention  of  the  So- 
ciety for  Street  Cleaning  and  Refuse  Dis- 
posal of  the  United  States  and  Canada  will  be 
held  Oct.  13  and  14  in  New  York  City.  As 
announced  in  the  Sept.  2  issue,  the  sessions 
will  be  held  in  the  offices  of  the  New  York 
Department  of  Street  Cleaning.  The  program 
includes  papers  on  all  methods  of  collecting 
dirt.  An  appropriate  motion  picture  entitled 
"The  Day's  Work,"  will  be  shown  by  the  Gau- 
mont  Film  Company. 


Prizes  for  Photographs  Showing 
Merits  of  Concrete 

Cash  prizes  for  photographs  illustrating  the 
uses  of  concrete  will  soon  be  offered  by  the 
editorial  bureau  of  the  Portland  Cement  As- 
sociation. In  addition,  all  prints  having  a 
distinct  value  for  advertising  purposes  will 
be  purchased.  Arrangements  for  the  com- 
petition, which  is  open  to  all,  are  now  under 
way.  Further  particulars  may  be  obtained 
from  the  Portland  Cement  Association,  111 
Washington  Street,  Chicago. 


Would  Build  Transcontinental 
Highway  in  Canada 

The  Military  Hospitals  Commission,  at  its 
recent  meeting  in  Toronto,  passed  resolutions 
to  be  forwarded  to  the  government  calling  for 
the  construction  of  a  transcontinental  road 
which  would  be  modeled  after  the  Lincoln 
Highway.  The  resolution  calling  for  the  con- 
struction of  a  national  highway  points  out 
that  work  would  be  provided  for  thousands 
of  unskilled  men  and  for  ex-soldiers  returning 
after  the  war  who  could  not  otherwise  find 
work  at  once. 
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Sanitarians  Visit  Electrolytic-Lime 
Sewage  Plant 

Nearly  100  men,  including  stockyard  and  in- 
dustrial chemists,  city  officials,  capitalists  and 
sanitary  engineers,  on  Sept.  30,  at  the  invita- 
tion of  the  Electrolytic  Sanitation  Company, 
visited  the  1,000,000-gal.  experimental  electro- 
lytic-lime sewage-treatment  plant  at  Decatur, 
111.  The  plant,  which  is  similar  to  the  one  at 
Elmhurst,  L.  I.  (see  Engineering  Record  Sept. 
12,  1914,  page  292;  Sept.  19,  page  315  and  Oct. 
17,  page  429),  consists  of  an  electrolytic  ma- 
chine in  which  the  sewage  remains  one  minute, 
a  lime-charging  outfit,  a  hopper-bottom  settling 
basin  of  %-hour  capacity,  and  a  Johnson 
sludge  press.  The  machine  contains  twenty- 
two  banks  of  electrodes  consisting  of  forty- 
eight  10  X  16-in.  iron  plates  3/16  in.  thick. 
The  plates  are  %  in.  apart,  and  between  each 
plate  are  two  revolving  paddles  which  agitate 
the  sewage  and  keep  the  surfaces  of  the  plates 
clean  vsdthout  touching  them. 

Current  is  supplied  at  a  constant  rate  of  40 
volts  and  70  amperes.  To  turn  the  paddles 
requires  1200  watts.  The  average  lime  applied 
for  the  official  test  period  of  one  month  was 
2846  lb.  per  1,000,000  gal.  The  resulting 
sludge  amounted  to  4%  tons  dry,  in  which  it 
is  claimed  there  are  from  $5  to  $8.79  worth  of 
fertilizer  values  per  ton.  The  4,000,000  gal. 
of  sewage  from  the  city  of  45,000  people  con- 
tains 750,000  gal.  per  day  of  waste  from  a 
starch  factory,  which  has  in  it  a  large  amount 
of  sulphurous  acid.  The  average  suspended 
matter  was  467  parts  per  1,000,000. 

The  Effluent 

The  effluent,  as  described  in  a  leaflet  fur- 
nished by  the  company,  "has  a  yellow  color 
and  a  slight  odor  peculiar  to  the  waste  and  to 
lime,  but  it  is  not  disagreeable.  The  color  is 
due  to  the  action  of  the  excess  of  lime  on  the 
protein  content  of  the  waste.  The  effluent 
containing  this  starch  waste  is  not  stable  in 
the  ordinary  accepted  terms,  but  when  exposed 
to  the  air  it  does  not  become  offensive  or 
putrid,  and  loses  its  odor  in  a  few  days.  When 
the  starch  waste  is  absent,  or  is  highly  diluted, 
the  stability  test  by  methylene  blue  shows  a 
stability  of  100." 

After  settling  for  one  hour  the  bacterial  and 
suspended  matter  removal  was  reported  to  be 
slightly  more  than  95  per  cent  in  both  cases. 
Comparative  results  on  one-half  and  one-hour 
periods  of  sedimentation  in  the  nitrogen  con- 
tent are  shown  in  the  table : 


COMPARATIVE  RESTTLTS 

, %-hour    period > 

Per  cent  of 
P.P.M.  raw  sewage 

Free    ammonia 9.28  51  reduction 

Nitrates  0.188  269  Increase 

Nitrates 0.999  97  increase 

Total  organic 65.4  14  reduction 

Oxygen  consumed 331.8  16  reduction 

, ' 1-hour  period v 

Per  cent  of 
P.P.M.  raw  sewage 

Free  ammonia 11.3  43  reduction 

Nitrates    0.234  333  increase 

Nitrates  '. 106  63  increase 

Total  organic 62  23  reduction 

Oxygen  consumed 383.8  19  reduction 


No  results  of  stability  were  reported  by  the 
biochemical  method  and  no  results  were  given 
showing  what  the  plant  would  do  were  the 
same  amount  of  lime  whipped  into  the  sewage 
without  the  electric  current. 


Waterworks  Men  Will  Open  Joint 
Convention  Next  Week 

The  joint  meeting  of  the  Iowa  and  Illinois 
sections  of  the  American  Waterworks  Asso- 
ciation Oct.  11  will  be  preceded  by  a  one-day 
convention  of  the  Iowa  division  in  the  Hotel 
Blackhawk,  Davenport,  Iowa.  The  morning 
of  Oct.  10  will  be  devoted  to  a  round-table 
discussion  by  the  Iowa  members  of  problems 
relating  to  satisfaction  of  water  consumers, 
leaks   in   river   crossings,   cleaning   of  water 


mains  and  pumping  economy  in  small  plants. 
A  paper  on  an  inverted  siphon  in  a  suction 
line,  by  Karl  C.  Kastberg,  city  engineer  of 
Des  Moines,  will  be  presented  at  the  afternoon 
session.  J.  H.  Dunlap,  professor  of  hydraulics 
and  sanitary  engineering  at  the  State  Uni- 
versity of  Iowa,  will  speak  on  "The  Sanitary 
Drinking  Fountain."  J.  M.  Lewis,  commis- 
sioner of  waterworks  and  parks,  will  speak 
about  the  Sioux  City  booster  station,  and  Earl 
T.  Kirkpatrick,  of  the  Des  Moines  Water  Com- 
pany, will  tell  of  his  company's  experience 
in  handling  bad-water  complaints.  The  purifi- 
cation of  the  Missouri  River  water  is  the  sub- 
ject on  which  J.  B.  Thornell,  of  the  Council 
Bluffs  waterworks,  will  address  the  meeting. 
Papers  on  swimming-pool  operations  and  the 


Tentative  Program  for  Irrigation 
Congress  Arranged 

A  tentative  program  has  been  arranged  for 
the  twenty-third  International  Irrigation  Con- 
gress, to  be  held  Oct.  14  to  19  at  El  Paso, 
Tex.  The  first  day  will  witness  the  formal 
dedication  of  the  Elephant  Butte  dam.  The 
following  Monday,  which  will  be  devoted  to 
the  appointment  of  committees,  has  been  set 
aside  as  a  special  day  in  honor  of  governors 
of  states  and  representatives  of  foreign  coun- 
tries. The  irrigation-districts  section  will  meet 
on  the  third  day  under  the  direction  of  A.  L. 
Cowell,  past  secretary  of  the  California  Asso- 
ciation of  Irrigation  Districts.  Dr.  John  A. 
Widtsoe,  president  of  the  University  of  Utah, 


St.  Louis  Municipal  Bridge  Nears  Completion 


THE  popular  jolte  that  St. 
Louis  has  the  longest 
bridge  in  the  world — "one 
without  an  end" — ceased  to 
be  a  fact  Friday,  Sept.  22, 
when  the  last  panel  of  gir- 
ders connecting  the  eastern 
railway  approach  to  the 
channel  spans  of  the  munici- 
pal bridge  was  set  in  place. 
There  remain  to  be  erected 
the  highway  portion  of  the 
eastern  combined  approach 
and  approximately  1%  miles 
of  the  eastern  railway  ap- 
proach, including  one  184%- 
ft.  and  one  227  ft.  3-in. 
span.  It  is  expected  to 
have  all  foundation  work 
finished  before  cold  weather. 
The  concrete  base  for  the 
roadway  paving  is  complete 
on  the  west  approach  and  the 
channel  spans.  Also,  on  the 
west  approach,  the  sidewalks 
are  in  place  and  the  wood 
block  paving  is  well  under 
way.  The  concrete  base  for 
the  paving  of  the  roadway  on 
the  east  approach  Is  progres- 
sing rapidly. 

The  work  is  being  done  by 
the  city  of  St.  Louis  under 
the  direction  of  Clinton  H. 
Fisk,  chief  engineer  of  con- 
struction, Board  of  Public 
Service,  and  William  F.  Col- 
lar,   general    superintendent. 

Boiler,  Hodge  &  Baird  of  New  York  City  are  the 
consulting  engineers,  and  Brenneke  &  Fay  of  St. 
Louis  are  resident  engineers.    A.  R.   Ross,  engi- 


neer in  charge,  furnished  the  information  and  pho- 
tographs. A  description  of  the  job  appeared  In 
the  Engineering  Record  of  June  10,  1916,  page  760. 


Tri-City  water  plant  are   scheduled  for  pre- 
sentation in  the  evening. 

The  low^  men  will  join  the  Illinois  section 
Wednesday  at  the  filter  plant  of  the  Rock 
Island  arsenal,  following  which  an  inspection 
will  be  made  of  pumping  stations  and  filter 
plants  in  the  vicinity.  At  the  dinner  to  be 
held  that  evening  in  Moline  Leonard  Metcalf, 
president  of  the  American  Waterworks  Asso- 
ciation, and  Mayor  Martin  R.  Carlson  will 
address  the  convention. 


$100  for  Best  Letter  on  Use  of 
Hydrated  Lime 

For  the  best  letter  on  the  use  of  hydrated 
lime  in  concrete  construction  $100  will  be  paid; 
for  the  two  next  best  letters,  prizes  of  $50 
and  $25  are  offered  by  the  National  Lime 
Manufacturers'  Association.  All  letters  not  re- 
turned to  their  authors  will  be  paid  for  at 
the  rate  of  $5. 

The  problem  consists  of  writing  a  500-word 
(or  less)  letter  on  the  use  of  hydrated  lime 
in  sone  specific  concrete  operation.  Photo- 
graphs are  desirable,  but  not  necessary.  All 
letters  are  to  be  signed  and  mailed  to  reach 
E.  J.  Mehren,  editor  of  the  Engineering 
Record,  by  Dec.  6.  Further  details  can  be 
obtained  from  the  hydrated-lime  bureau  of 
the  National  Lime  Manufacturers'  Association, 
Arrott  Building,  Pittsburgh. 


will  preside  at  the  session  of  the  irrigation- 
practice  section.  That  afternoon  and  evening 
will  be  devoted  to  "rural  credits  and  land  set- 
tlement" and  a  conference  between  water  users 
and  representatives  of  the  U.  S.  Reclamation 
Service. 

The  sessions  of  the  members  interested  in 
irrigation  legislation  and  drainage  and  irriga- 
tion engineering  will  be  held  Wednesday. 

Chicago  Cement  Show  Will  Be 
Held  February  7  to  15,  1917 

Feb.  7,  1917,  has  been  selected  as  the  open- 
ing date  of  the  tenth  Chicago  cement  show, 
which  will  be  housed  in  the  Coliseum  and  an- 
nex. Several  conventions  to  be  held  in  Chi- 
cago at  approximately  the  time  of  the  cement 
show  give  promise  of  that  city  being  the  center 
of  activity  of  the  building  industry  in  Febru- 
ary. As  only  the  Coliseum  and  annex  will 
be  used,  the  exhibits  will  be  more  concentrated. 
Exhibitors  are  asked  to  apply  early  for  the 
smallest  space  in  which  they  can  display  their 
materials. 

The  National  Builders'  Supply  Association, 
Illinois  Lumber  &  Builders'  Supply  Dealers' 
Association,  American  Pipe  &  Tile  Asso- 
ciation, American  Concrete  Institute  and 
American  Association  of  Engineers  are  among 
those  that  will  probably  convene  in  Chicago 
early  in  February. 
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Engineering  Society  Activities 


At  the  American  Society  of  Civil  Engineers' 
Oct.  18  meeting,  a  paper  by  J.  B.  Lippincott, 
consulting  hydraulic  engineer,  of  Los  Angeles, 
on  "A  Method  of  Determining  a  Reasonable 
Service  Rate  for  Municipally  Owned  Public 
Utilities"  will  be  presented  for  discussion. 

The  Detroit  Engineering  Society  will  hold 
a  meeting  Oct.  20,  at  which  Frank  B.  Gil- 
breth,  expert  on  management  and  time-study 
work,  will  give  an  illustrated  lecture  on  those 
subjects.  Last  evening  the  society  heard  C. 
W.  Hubbel  discuss  sewage  disposal  and  con- 
tamination of  the  Detroit  River. 

The  Oregon  Society  of  Engineers  recently 
entertained  as  its  guest  A.  N.  Johnson,  for- 
merly of  the  Illinois  State  Highway  Commis- 
sion and  now  chairman  of  the  New  York  Muni- 
cipal Bureau  of  Research.  Mr.  Johnson  ad- 
dressed the  club  on  road  work  and  legislation. 

The  Committee  on  Engineering  Co-operation 
at  the  second  annual  conference  held  in  Chi- 
cago last  April  adopted  a  resolution  provid- 
ing for  a  sub-committee  composed  of  four  men 
selected  by  the  chairman  to  act  with  him  in 
the  preparation  of  a  plan  to  be  submitted  for 
consideration  at  a  third  conference  called  for 
the  purpose.  Conforming  to  the  instructions 
in  this  resolution,  F.  H.  Newell,  chairman  of 
the  committee,  has  named  Hunter  McDonald, 
Isham  Randolph,  M.  L.  Cooke  and  C.  E.  Drayer 
as  members.  A  first  draft  of  a  plan  is  in  the 
hands  of  the  sub-committee,  which  will  prob- 
ably meet  during  the  next  month  for  further 
consideration  of  it. 

The  Colorado  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  will 
hold  a  joint  meeting  this  evening  with  local 
sections  of  the  American  electrical  and  me- 
chanical engineering  societies.  Westinghouse 
steam  railroad  electrifications  of  several  large 
railroads  will  be  described  and  illustrated  by 
motion  pictures.  S.  G.  Porter,  secretary  of  the 
Calgary  branch  of  the  Canadian  Society  of 
Civil  Engineers,  will  discuss  irrigaton  devel- 
opment in  Western  Canada. 


What  Engineers  and 
Contractors  Are  Doing 


J.  W.  Evans,  who  for  the  last  three  years 
has  been  employed  by  the  bureau  of  lands  of 
the  Philippine  government,  was  recently  ap- 
pointed instructor  in  the  civil-engineering  de- 
partment of  the  Oklahoma  Ag^ricultural  and 
Mechanical  College.  That  institution  is  broad- 
ening the  scope  of  its  engineering  courses  and 
increased  attendance  has  necessitated  additions 
to  the  faculty.  Mr.  Evans'  work  in  the  Philip- 
pines was  in  the  execution  of  cadastral  surveys 
in  the  province  of  Occidental  Negros. 

Albeet  L.  Upham  has  resigned  from 
the  employ  of  the  Dunn-McCarthy  Company, 
contractors,  of  Chicago,  to  become  inspector 
for  the  Indiana  Concrete  Roads  Association, 
with  oflBce  at  Bloomington,  Ind.  Previous  to 
his  employment  by  the  Dunn-McCarthy  Com- 
pany Mr.  Upham  was  with  the  Cuban  Port- 
land Cement  Company. 

G.  W.  S  T  I  c  K  N  E  Y,  formerly  in  charge  of 
designs  in  the  paving  department  of  the  bureau 
of  engineering  of  Syracuse,  N.  Y.,  has  been 
appointed  chief  engineer  for  the  Rivers  and 
Lakes  Commission  of  Illinois,  with  headquar- 
ters at  Chicago.  After  graduation  from  the 
University  of  Maine  in  1900  he  was  employed 
by  the  J.  W.  Bishop  Company  for  about  a  year, 
following  which  he  entered  the  employ  of  the 
Metropolitan  Water  and  Sewage  Board  of  Bos- 
ton. During  his  service  with  the  board  Mr. 
Stickney  took  part  in  the  work  of  constructing 
the  Wachusett  dam  at  Clinton,  Mass.     From 


1904  to  1915  he  was  engaged  on  New  York 
State  Barge  Canal  work  as  leveler,  assistant 
engineer  and  resident  engineer.  He  resigned 
in  1915  to  enter  the  bureau  of  engineering  of 
Syracuse,  N.   Y. 

I  K  A  B.  L  AN  p  H  I  E  R  has  left  the  employ  of 
the  maintenance-of-way  department  of  the  Illi- 
nois Central  Railroad  to  become  assistant  in 
the  civil-engineering  department  of  the  Uni- 
versity of  New  Mexico.  Mr.  Lanphier  was 
graduated  from  South  Dakota  State  College 
in  1915  and  received  his  C.E.  degree  this  year. 
He  has  spent  his  time  since  then  in  the  employ 
of  the  Illinois  Central.  Several  buildings  are 
now  under  construction  at  the  university,  he 
says,  whose  architectural  design  has,  for  the 
sake  of  economy  and  general  artistic  effect, 
been  based  on  that  of  the  Pueblo  Indians. 

Prof.  A.  B.  M  c  D  a  n  i  e  l,  whose  resigna- 
tion as  assistant  professor  of  civil  engineering 
at  the  University  of  Illinois  was  briefly  an- 
nounced in  the  June  24  issue,  has  assumed  his 
duties  as  assistant  professor  of  civil  engineer- 
ing at  Union  College.  Professor  McDaniel 
was  graduated  from  Massachusetts  Institute 
of  Technology  in  1901,  following  which  he  was 
employed  by  the  American  Bridge  Company. 
After  about  two  years'  experience  as  drafts- 
man for  several  engineering  companies  he  was 
in  1903  made  structural  engineer  for  the  Fort 
Pitt  Bridge  Works.  That  was  followed  the 
next  year  by  his  appointment  as  assistant  engi- 
neer on  the  East  River  division  of  the  Pennsyl- 
vania Railroad  tunnels  at  New  York  City.  Two 
years  later  he  first  turned  his  attention  to  edu- 
cational work  as  instructor  in  civil  engineering 
at  the  Case  School  of  Applied  Science.  He 
resigned  the  following  year  to  become  professor 
of  civil  engineering  at  the  University  of  South 
Dakota,  in  which  position  he  served  for  one 
year.  During  his  residence  in  South  Dakota 
Mr.  McDaniel  established  the  Missouri  Valley 
Engineering  Company,  of  which  he  was  presi- 
dent from  1907  to  1912.  Prom  1909  until  last 
June  he  was  a  member  of  the  faculty  of  the 
University  of  Illinois.  He  is  the  author  of  a 
book  on  "Excavating  Machinery"  and  has  con- 
tributed a  number  of  articles  to  the  engineer- 
ing press. 

John  S.  Carpenter,  who  has  been 
with  the  Pelton  Water  Wheel  Company  as 
hydraulic  engineer  for  the  last  eight  years,  is 
now  designer  of  hydroelectric  power  plants 
for  the  Fargo  Engineering  Company,  of  Jack- 
son, Mich. 

Howard  E.  Stevens,  whose  promotion 
from  bridge  engineer  to  chief  engineer  of  the 
Northern  Pacific  Railway  was  noted  in  last 
week's  issue,  was  graduated  from  the  Univer- 
sity of  Maine  in  1897.  For  two  years  there- 
after he  was  employed  by  different  bridge  com- 
panies, becoming  associated  with  Ralph  Mod- 
jeski,  consulting  engineer,  of  Chicago,  in  1899. 
After  four  years  with  Mr.  Modjeski,  Mr. 
Stevens  entered  the  employ  of  the  bridge  de- 
partment of  the  Northern  Pacific,  and  four 
years  later  he  became  bridge  engineer. 

W.  L.  Darling,  whose  resignation  as 
chief  engineer  of  the  Northern  Pacific  Railway 
was  noted  in  last  week's  issue,  will  in  the  near 
future  open  consulting  offices  in  St.  Paul  for 
the  practice  of  general  railway  engineering 
and  construction.  Mr.  Darling's  experience  in 
his  field  covers  a  period  of  thirty-seven  years. 
His  first  employment  was  in  1879  with  the 
railroad  from  the  head  of  whose  engineering 
department  he  has  just  resigned.  Three  years 
later  he  went  to  the  St.  Paul  &  Northern 
Pacific  Railway  as  resident  engineer,  from 
there  to  the  Chicago,  Burlington  &  Quincy 
and  then  to  the  Florida  Railway  as  locating 
engineer.  Mr.  Darling  turned  his  attention  to 
the  solution  of  terminal  problems  in  1885  and 
for  the  next  two  years  was  in  charge  of  the 
Chicago  terminals  of  the  Chicago,  Burlington 
&  Northern.  A  brief  experience  as  chief  en- 
gineer of  the  Duluth,  Watertown  &  Pacific 
preceded  his  appointment  with  the  St.  Paul, 
Minneapolis  &  Manitoba  in  1887,  which  he  left 
two   years   later   to   return   to   the    Northern 


Pacific  as  assistant  engineer.  He  was  soon 
promoted  to  principal  assistant  and  later  to 
assistant  chief  engineer  and  in  June,  1901,  was 
made  chief  engineer  of  that  road.  Three  years 
— 1902  to  1905 — were  spent  as  chief  engineer 
of  the  Rock  Island  system  and  a  few  months 
of  1905  as  chief  engineer  of  the  Pacific  Rail- 
way. Early  in  1906  Mr.  Darling  returned  to 
the  Northern  Pacific  as  chief  engineer. 

Carl  H.  Reeves,  consulting  civil  engi- 
neer, of  Seattle,  has  been  retained  by  the  city 
of  Bothell,  Wash.,  to  handle  matters  pertain- 
ing to  municipal  improvements,  particularly 
paving,  which  is  now  before  the  council  of 
Bothell. 

A.  B.  Clark,  assistant  engineer  mainten- 
ance of  way  of  the  Pennsylvania  Railroad 
at  Philadelphia,  has  been  promoted  to  succeed 
J.  M.  James  as  superintendent  of  the  Renova 
division.  Mr.  Clark's  promotion  comes  after 
twenty-seven  years  of  continuous  service  with 
the  Pennsylvania,  whose  employ  he  entered  in 
1889. 

C.  H.  N  I  E  M  E  Y  E  R,  formerly  division  engi- 
neer at  Pittsburgh,  has  been  made  assistant 
engineer  maintenance  of  way  of  the  Pennsyl- 
vania Railroad  at  Philadelphia,  to  succeed  A. 
B.  Clark,  promoted. 

Hermann  A.  Philippi,  formerly 
superintendent  of  construction  in  the  U.  S.  en- 
gineer's office  at  Vicksburg,  Miss.,  has  been 
made  superintendent  of  the  Miller  Engineering 
Company  of  Little  Rock,  Ark.  He  will  have 
charge  of  the  construction  of  dam  2  on  the 
Ouachita  River,  Louisiana.  Mr.  Philippi  pre- 
viously had  charge  of  construction  on  the  Big 
Sunflower  River,  Mississippi. 

Austin  H.  Reeves,  of  the  New  York 
office  of  the  Southern  Power  Company,  has 
been  promoted  to  fill  the  position  made  vacant 
by  the  transfer  of  E.  A.  Van  Deusen,  noted 
elsewhere  in  this  issue. 

C.  N.  Phillips,  formerly  assistant  en- 
gineer to  T.  W.  Jaycox,  consulting  engineer,  of 
Denver,  has  joined  the  forces  of  the  Morgan 
Engineering  Companies  at  Dayton,  Ohio. 


Obituary  Notes 


Major  William  G.  Ramsay,  a  vice-presi- 
dent and  director  of  E.  I.  du  Pont  de  Nemours 
&  Company  and  chief  engineer  of  its  construc- 
tion department,  died  Sept.  28,  at  Wilmington, 
Del.  He  was  the  principal  factor  in  the  phy- 
sical development  of  the  du  Pont  plants  caused 
by  the  extraordinary  demands  put  upon  the 
company  by  the  European  war.  Major  Ram- 
say built  many  explosive  factories  throughout 
the  country  and  recently  was  engaged  in  the 
construction  of  a  plant  in  Montana  which  will 
be  named  in  his  memory.  He  was  born  in  San 
Francisco  in  1866  and  was  graduated  from  the 
civil  engineering  department  of  the  University 
of  Virginia  in  1887.  His  first  engineering  work 
was  as  division  engineer  on  the  Chesapeake 
&  Ohio  Railway,  which  was  followed  by  his  ap- 
pointment as  resident  engineer  on  the  Balti- 
more &  Ohio  Railroad.  His  first  connection 
with  the  powder  business  was  when  he  became 
general  agent  for  the  Repauno  Chemical  Com- 
pany, makers  of  high  explosives.  During  the 
Spanish-American  war  he  joined  the  engineer- 
ing corps  and  rebuilt  many  bridges  and  roads 
in  Porto  Rico,  for  which  he  was  promoted  to 
captain  and  later  to  major. 

John  Campbell  Oliphant,  civil  engineer, 
formerly  of  Trenton,  N.  J.,  died  at  his  home 
in  Toledo  Sept.  29  at  the  age  of  69.  He  was 
for  many  years  employed  by  the  Pennsylvania 
Railroad  and  was  at  one  time  resident  engrineer 
of  the  Pittsburgh  division  of  the  Baltimore  & 
Ohio  Railroad.  He  had  also  taken  part  in 
railway  construction  in  Mexico.  For  the  last 
few  years  Mr.  Oliphant  has  been  associated 
with  the  engineering  department  of  Toledo. 
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British  Standards  Committee 

THOSE  who  are  familiar  with  the  or- 
ganization and  excellent  work  of  the 
American  Society  for  Testing  Materials 
will  read  with  interest  the  article  else- 
where in  this  issue  on  the  plan,  scope  and 
accomplishments  of  the  British  Engineer- 
ing Standards  Committee,  which  does  for 
the  United  Kingdom  and  the  British  Em- 
pire what  our  American  Society  for  Test- 
ing Materials  does  for  us.  While  it  is 
gratifying  to  note  the  wide  scope  of  the 
British  organization,  it  is  equally  a  cause 
of  satisfaction  to  observe*that  our  own  so- 
ciety is  still  in  the  lead.  Wherever  a  good 
direction  is  indicated  in  the  British  work, 
there  too  have  we  been  working.  It  is  in- 
teresting, in  view  of  recent  movements  in 
this  country,  to  know  how  keenly  British 
engineers  realize  the  relation  which  their 
work  bears  to  the  industrial  progress  of 
their  country.  Industry,  fundamentally,  is 
engineering  and  chemistry — the  technical 
arts — and  our  British  brethren  are  keeping 
this  fact  clearly  in  mind.  Possibly  this  re- 
alization was  not  so  clear-cut  before  the 
war  as  it  is  now.  At  any  rate,  the  relation 
is  now  thoroughly  understood. 

Motor  Trucks  in  Mexico 

WHEN  the  punitive  expedition  under 
General  Pershing  was  sent  over  the 
Mexican  border  last  spring  and  the  use  of 
the  Mexican  railroad  for  United  States' 
troops  was  denied,  it  became  necessary  to 
supply  the  entire  force  by  means  of  motor 
transportation.  The  experience  gained  in 
the  south  foreshadows  the  passing  of  the 
army  mule  as  the  mainstay  of  military 
traffic.  What  motor  trucks  have  done  in 
Mexico  was  touched  upon  briefly  by  Captain 
Arthur  P.  S.  Hyde,  U.  S.  A.,  in  a  paper  pre- 
sented at  the  recent  annual  meeting  of  the 
Washington  State  Association  of  County 
Engineers  in  Tacoma.  Until  the  War  De- 
partment purchased  hundreds  of  motor 
trucks  for  use  in  Texas  and  Mexico  there 
was.  Captain  Hyde  reports,  considerable 
difference  of  opinion  as  to  the  relative  value 
of  mule-drawn  wagons  and  motor-propelled 
trucks.  The  Mexican  experience,  however, 
has  demonstrated  conclusively  the  value  of 
the  motor  truck  for  army  service.  Cap- 
tain Hyde  says :  "It  is  unquestionably  true 
that  the  motor  truck  as  a  means  of  mili- 
tary transportation  has  come  to  stay.  While 
there  will  still  be  mule-drawn  wagons  ac- 
companying troops  and  used  for  the  distri- 
bution of  supplies  between  various  units, 
yet  the  connecting  link  between  the  army 
in  campaign  and  the  base  of  supplies  at  the 
rail-head  will  unquestionably  be  largely  by 
motor  trucks."  He  cites  also  an  interesting 
experiment  tried  recently  in  the  use  of 
motor  transportation  for  the  handling  of 


troops.  The  Second  Kansas  Infantry  on 
duty  at  Eagle  Pass,  Tex.,  was  transported 
in  one  day  by  motor  trucks  to  San  An- 
tonio, a  distance  of  150  miles.  Had  this 
regiment  proceeded  by  marching,  the  dis- 
tance could  not  have  been  covered  in  less 
than  a  week's  time,  and  ten  days  would  not 
have  been  unreasonable.  The  roads  of 
Texas  are  not  remarkable  for  their  excel- 
lence either.  This  little  sidelight  on  the 
Mexican  campaign  carries  with  it  a  lesson 
for  contractors  as  well  as  for  army  men. 

Belt  Floats  for  Roads 

SO  thoroughly  have  methods  of  concrete 
road  building  been  studied  and  stan- 
dardized for  several  years  past  that  there 
would  appear  to  be  no  room  for  the  de- 
velopment of  new  details.  Nevertheless 
the  use  of  an  8  or  10-in.  belt,  worked  back 
and  forth  like  a  strike  board,  as  described 
in  the  article  on  page  481,  seems  to  be  an 
innovation  deserving  of  more  than  passing 
notice.  After  Mr.  Bushnell's  story  was  re- 
ceived the  Engineering  Record  was  in- 
formed that  the  same  procedure  had  been 
used  with  success  and  profit  in  Wayne 
County,  Michigan,  and  further  that  in  Cal- 
ifornia a  thin,  flexible  redwood  strip,  % 
in.  thick,  has  been  employed  for  the  same 
purpose.  In  Michigan  finishers  are  still  re- 
quired to  handle  the  surface  at  the  joints. 
On  the  Illinois  road  there  are  no  joints, 
so  that  the  method  is  all  the  more  applica- 
ble. We  are  not  informed  as  to  the  Cali- 
fornia work,  but  many  miles  have,  in  the 
past,  been  laid  without  joints.  Anything 
that  saves  the  contractor  the  grief  of  keep- 
ing high-grade  finishers  on  the  job  will  be 
appreciated. 

Meddling  by  City  Fathers 

PHILADELPHIA  last  week  was  treated 
to  the  spectacle  of  a  joint  special  com- 
mittee of  City  Councils  passing  judgment 
upon  a  proposed  ordinance  regulating  the 
sale  of  water  by  meters.  John  C.  Traut- 
wine,  Jr.,  was  present  at  the  meeting  and 
characterized  its  deliberations  in  these 
words:  "A  score  or  so  of  men  sat  for  an 
afternoon  darkening  counsel  by  words  with- 
out knowledge  and  hearing  pleas  from  self- 
seeking  manufacturers  who  are  getting 
their  water  far  cheaper  than  in  most  other 
cities,  but  who  are  nevertheless  panic- 
stricken  when  the  city  proposes  to  add  a 
fraction  to  what  must  be  a  very  small  pro- 
portion of  their  outlay."  Speaking  for  the 
Engineers'  Club  of  Philadelphia,  Mr.  Traut- 
wine  contended,  in  effect,  that  the  working 
out  ot  the  details  of  a  new  water  schedule 
was  none  of  the  City  Councils'  business. 
With  this  statement  of  the  case  the  Engi- 
neering Record  is  in  hearty  accord.  Phila- 
delphia, as  well  as  most  other  cities,  has  a 


department  of  public  works  numbering  in 
its  personnel  engineers  of  recognized  abil- 
ity. The  formulation  of  a  scale  for  water 
charges  is  a  job  for  the  department  of 
public  works  and  not  City  Councils.  In 
fact,  Mr.  Trautwine  contended  that  Coun- 
cils, in  considering  the  proposed  water 
ordinance,  were  impertinently  usurping 
powers  placed  elsewhere.  In  addressing 
the  city  fathers  Mr.  Trautwine  did  not 
mince  words.  "Whether  or  not  your  com- 
mittee agrees  with  me  that  the  charter  does 
take  these  matters  out  of  your  hands,  and 
does  leave  them  in  the  hands  of  the  depart- 
ment of  public  works,  your  committee  must, 
I  am  sure,  agree  with  me  that  it  should  do 
so.  The  salaries  paid  to  your  members  by 
the  city  for  their  services  are  hardly  suffi- 
cient to  justify  the  city  in  expecting,  at 
your  hands,  that  expert  knowledge  which 
alone  can  entitle  them  to  pass  upon  mat- 
ters of  this  kind."  It  is  high  time  that 
aldermen,  councilmen  and  all  the  rest  of 
the  gentry  whose  names  are  bedecked  with 
the  prefix  of  "The  Hon."  should  be  pre- 
vented from  dabbling  in  matters  about 
which  they  know  nothing. 

Goethals  and  the  Eight-Hour  Law 

RETURNING  to  the  States  last  month, 
General  Goethals  told  the  newspaper 
men  who  inquired  about  his  plans  for  the 
future  that  his  mission  here  was  "to  look 
for  a  job."  He  was  not  long  in  finding  one 
— and  a  pretty  big  one,  too.  His  selection 
by  President  Wilson  as  a  member  of  the 
commission  to  report  upon  the  working  of 
the  newly  enacted  eight-hour-day  railway 
legislation  will  insure  a  sound-minded,  im- 
partial judgment  of  the  merits  of  the  case. 
Whether  or  not  the  task  is  to  General 
Goethals'  liking  it  is  impossible  to  say.  "I 
am  a  soldier  and  can  do  nothing  but  obey 
the  orders  of  my  superior  officer."  This, 
the  papers  state,  was  the  cryptic  reply  to 
questions  regarding  his  opinion  of  the  ap- 
pointment. Nevertheless,  it  is  well  that  a 
man  of  his  caliber  and  training  is  on  the 
commission.  He  enters  upon  his  important 
duties  not  as  a  theorist  but  as  an  executive, 
who,  at  Panama,  has  had  to  deal  with  all 
phases  of  the  labor  problem  at  close  range. 
Unlike  some  of  our  legislators  at  Washing- 
ton, who,  on  all  sorts  of  public  questions, 
have  exhibited  a  tendency  to  rush  in  where 
angels  fear  to  tread.  General  Goethals  is 
qualified  to  render  an  intelligent  opinion. 
No  man  with  his  training  could  have  any 
delusions  as  to  what  the  "basic  eight-hour 
day"  really  means.  To  engineers  the  ap- 
pointment is  particularly  gratifying.  Him- 
self an  engineer,  the  Panama  Canal  builder 
has  demonstrated  how  problems  of  national 
importance  may  be  efficiently  handled  by 
the  right  kind  of  technically  trained  man. 
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Paving  Petitions— The  Right  Kind 

UNDER  the  title.  "Who  Should  Select 
the  Pavements?"  this  journal  on  July 
8  of  this  year  scored  the  practice  which 
allows  citizens  to  determine  what  type  of 
paving  they  shall  have  in  front  of  their 
property.     It  condemned  the  practice,  not 
only  because  property  owners  are  not  com- 
petent iudges  of  types  of  pavements,  but 
also  because  manufacturers  and  promoters 
of  paving  materials  use  the  system  for  their 
own   benefit,   regardless   of  the  suitability 
of  their  materials  for  the  location  in  ques- 
tion.     Engineers,    generally,    if    they    had 
their  way,  would  put  full  control  of  this 
matter   in   the  city's   engineering   depart- 
ment.     There    all    the    factors    would    be 
properly  weighed.     Political  scheming  and 
the  influence,  legitimate  sometimes,  illegit- 
imate oftener,  of  the  materials  manufac- 
turers prevent  the  general  adoption  of  the 
plan.     Some  cities  have  already  eliminated 
politics,    and    that    means    manufacturers' 
chicanery  and  promotion,  from  their  pave- 
ment-extension   work.     One    eastern    city, 
which  is  under  the  commission  form  of  gov- 
ernment, has  already  adopted  a  rule  that 
no  petitions  will  be  received  or  considered 
by  the  commission  which  name  the  type  of 
pavement  the  citizens  want.     The  petition 
may  merely  ask  that  a  new  pavement  be 
laid.    It  is  for  the  commission,  advised  by 
its  engineering  forces,  the  intelligent  citi- 
zens of  this  community  agree,  to  determine 
what  pavement  is  best  under  the  given  con- 
ditions.    This  is  a  paving  petition  of  the 
right  kind.     Its  adoption  deserves  to  be- 
come universal. 


Water-Supply  Prodigality 

WHEN   any   town   shows  such  an  ab- 
normally high  water  consumption  as 
665  gal.  per  capita  daily  it  is  clear  that 
"something  should  be  done."     In  the  case 
of  Tonawanda,  N.  Y.,  recently  investigated 
by  engineers  of  the  National  Board  of  Fire 
Underwriters,  this  "something"  is  nothing 
more  than  the  well-known  remedies  of  me- 
ters and  tight  pipe  joints.     The  population 
of  the  town  is  only  about  9000.     In  cast- 
ing about  for  an  explanation  of  the  exces- 
sive amount  of  water  used  it  would  be  nat- 
ural to  conclude  that  a  very  large  commer- 
cial use  of  water  is  accountable,  in  part  at 
least,  for  the  high  figure.     This  answer, 
however,   is  not  satisfactory.     It  appears 
from  the  report  of  the  fire  underwriters 
that  the  excessively  high  per-capita  rate  is 
due  largely  to  leakage,  for  during  the  night 
hours   there   is   only  a  small   decrease   in 
pumpage  as  compared  with  day  pumpage. 
The  lack  of  action  on  the  part  of  the  city 
in  reducing  the  enormous  waste  indicated 
by  the  high  consumption  has  resulted  in 
fire  protection  being  seriously  reduced,  and 
will,   according  to   the  report,   necessitate 
large  expenditures  that  otherwise  would  be 
needless.     In  view  of  the  fact  that  Tona- 
wanda's  water  supply  is  not  a  gravity  sup- 
ply but  is  entirely  delivered  by  pumping, 
it  would  appear,  in  the  interest  of  econ- 
omy, that  a  wholesale  campaign  of  meter- 
ing and  leakage  prevention  should  be  un- 
dertaken at  once.    The  present  prodigality 
should  not  be  tolerated. 


Running  History  of  an 
Engineering  Design 

RECENTLY  a  representative  of  this 
journal  was  shown  a  loose-leaf  binder 
in  which  were  kept  records  of  the  develop- 
ment of  the  design  of  an  industrial  plant- 
rough  notes  and  sketches  which  recorded 
reasons  for  various  decisions  as  to  layout, 
details  of  construction,  etc.,  and  named  the 
authority  for  each  decision.  Some  struc- 
tural engineers  always  take  the  time  to  keep 
such  notes  on  each  job.  This  is  excel- 
lent practice,  and  to  be  heartily  commended, 
even  if  not  new.  Memory  is  a  treacherous 
resource  when  future  difficulty  or  perhaps 
serious  trouble  arises.  Wholly  aside  from 
the  benefit  of  accuracy  of  record,  it  tends 
to  insure  that  careful  consideration  of  de- 
tails which  results  in  the  best  possible 
structure.  The  practice  may  be  applied  in 
every  field  of  design  and  construction. 

The    notes   have   an    additional    valuable 
use— the    preparation   of    reports    and    de- 
scriptive articles.    The  chief  engineer  of  a 
large   bridge   company    recently    suggested 
that   young    engineers   be   urged   by   their 
superiors  to  write  about  their  work,   and 
even   that  some   incentive  be  offered.     He 
contended  that  it  would  not  only  develop 
facility  in  the  use  of  technical  English,  but 
would  give  the  young  men  an  understand- 
ing of  the  broader  aspects  of  their  work 
and  of  its  relation  to  other  construction  of 
a  similar  nature.     Such  an  understanding 
should  result  in  bringing  new  enthusiasm 
to  tasks  that  threaten  to  become  monoto- 
nous.    As  a  basis  for  articles,  a  running 
history  of  the  development  of  the  design  is 
invaluable. 

It  cannot  be  urged  too  strongly  that 
every  engineer  keep  such  a  record  as  out- 
lined and  use  it  as  a  basis  for  contributions 
to  technical  or  society  publications.  Infor- 
mation on  the  reasons  for  the  selection  of 
types  of  structure,  component  parts  and  de- 
tails leads,  even  though  every  problem  is  in 
a  class  by  itself,  to  a  more  thorough  under- 
standing by  designers  of  the  principles  upon 
which  good  design  depends. 

The  day  of  individualism  in  the  profes- 
sion has  long  passed,  and  except  within  the 
limits  of  really  new  discoveries,  no  man 
should  keep  to  himself  improved  methods 
or  details.  The  profession  as  a  whole  can 
advance  only  as  each  member  contributes 
to  the  fund  of  technical  knowledge. 


mistaken.  Instead  of  the  huge  cost  re- 
ductions hoped  for  by  the  agitating  elements 
in  the  West,  rumor  has  it  that  the  central 
board  has  recommended  reductions  of  only 
about  10  per  cent.  Reductions  have  been 
recommended  only  where  warranted.  Each 
proposal  of  reduction  has  had  to  bear  the 
searching  inquiry  of  two  very  able  engi- 
neers. 

The  Engineering  Record  has  already  com- 
mented upon  one  of  the  reports  of  the  cen- 
tral board — that  reviewing  the  Carlsbad 
project.  Now  there  appears  the  report  on 
the  Shoshone  project.  While,  fortunately, 
the  board  was  not  forced  into  the  caustic 
comments  which  were  demanded  in  review- 
ing the  findings  of  the  local  board  at  Carls- 
bad, the  Shoshone  review  contains  an  equal 
amount  of  common  sense  bearing  on  the  pro- 
ppsal  of  cost  reductions.  For  example,  the 
report  says: 

"We  do  not  agree  that  the  just  or  effec- 
tive method  of  extending  aid  [to  settlers 
who  have  faced  unsurmountable  difficulties] 
is  through  reducing  project  costs.  Such 
action  would  be  a  donation  of  public  money 
to  water  users  already  enriched  by  the  en- 
terprise, not  in  need  of  aid,  and  not  entitled 
to  it.  It  would  be  the  repudiation  of  an 
obligation  to  the  government  without  any 
adequate  justification." 

And  further  we  read:  "A  reduction  in 
project  cost  is  simply  a  donation.  It  does 
not  give  to  those  in  need  of  assistance  the 
amount  required  or  in  the  form  required." 
We  have  no  doubt  that  the  publication  of 
these  reports  in  the  Reclamation  Record, 
a  medium  through  which  they  will  receive 
wide  distribution  in  the  arid  sections,  will 
do  much  to  squelch  the  speculators  and  the 
agitators — and  they  are  one  and  the  same 
crowd — and  bring  home  to  all  water  users 
a  keen  sense  of  their  legal  and  moral  obli- 
gations to  the  government. 


Straight  Thinking  on  Reclamation 
Service  Problems 

WHEN  the  cost  review  boards  were  ap- 
pointed by  the  U.  S.  Reclamation  Serv- 
ice last  year  it  was  the  opinion  of  this  jour- 
nal that  the  step  was  another  move  in  the 
direction  of  repudiation,  of  a  part  at  least, 
of  the  project  costs.  Certainly  on  the  proj- 
ects themselves  this  was  the  interpretation 
placed  upon  the  creation  of  the  boards. 

The  event  fortunately  has  not  realized  the 
expectations.  Engineers,  of  course,  knew 
that  with  two  such  men  as  Brig.-Gen.  Wil- 
liam L.  Marshall  and  Dr.  Elwood  Mead  on 
the  Central  Board  of  Review  the  findings 
would  be  judicious.     They  have  not  been 


Snubbing  the  Other  Eighty 
Per  Cent 

A  SIDELIGHT    on    the   recent    struggle 
between  the  railroads  and  the  brother- 
hoods, resulting  in  the  so-called  eight-hour 
law,  is  set  forth  in  a  report  just  issued  by 
Robert  T.   Frazier,   Jr.,   originator  of  the 
petition  of  "the  other  80  per  cent."    Those 
who  read  in  the  Engineering  Record  of  Aug. 
12,  page  189,  of  the  movement  started  by 
Mr.   Frazier  may  have  wondered  that  so 
little  was  heard  of  it  when  the  controversy 
reached   the   acute   stage   late    in   August. 
According  to  Mr.  Frazier's  report  the  sig- 
natures,  105,000   of   them,   were   obtained 
and   during   the   entire   conference  period 
Mr.  Frazier  and  an  associate  were  at  Wash- 
ington  patiently   seeking   a  hearing  of  a 
few  minutes  to  present  their  petition.    The 
President  denied  them  the  hearing.    As  he 
put  it  in  a  letter  to  Mr.  Frazier,  it  was 
"really  impossible  for  him  to  have  personal 
interviews." 

This  journal  does  not  know  how  clear 
Mr.  Frazier  and  his  associate  had  previ- 
ously made  it  to  the  President's  outer  guard 
that  they  were  there  not  as  individuals  but 
as  representatives  of  a  large  group  of  men. 
The    letter    concerning    "personal     inter- 
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views,"  however,  was  in  response  to  one 
from  Mr.  Frazier  setting  forth  his  errand 
clearly,  so  the  President  must  have  under- 
stood by  that  time.  It  is  interesting,  too, 
to  note  that  the  letters  were  dated  Aug.  30 
and  31,  while  the  dates  of  the  President's 
special  message  to  Congress  and  the  pas- 
sage of  the  Adamson  law  were  Aug.  29  and 
Sept.  1  respectively. 

As  the  Engineering  Record  suggested 
when  it  announced  the  80-per  cent  move- 
ment two  months  ago,  it  is  unfortunate  that 
it  was  not  inaugurated  a  month  earlier.  A 
petition  with  500,000  or  1,000,000  signa- 
tures could  hardly  have  been  so  easily  ig- 
nored, especially  if  it  had  obtained  a  good- 
ly amount  of  newspaper  publicity,  as  this 
one  did  not.  The  failure  of  the  movement 
to  help  in  the  crisis  just  passed  does  not 
mean,  however,  that  the  efforts  were  wasted 
or  that  the  issue  is  dead.  In  his  letter  of 
Aug.  30  to  the  President  Mr.  Frazier  sug- 
gests that  "the  80  per  cent  must  of  neces- 
sit.v  organize  and  present  their  demands 
for  recognition  and  protection."  Whatever 
form  this  organization  may  take — and  this 
journal  hopes  and  assumes  that  it  will  never 
emulate  the  peremptory  demands  of  union- 
ism— it  can  confidently  be  predicted  that 
the  other  80  per  cent  will  be  heard  from 
further,  and, that  the  snubbing  they  received 
at  Washington  will  quicken  their  action. 


A  New  Relation  Between  Engi- 
neers and  Pure  Scientists 

LAST  week  we  took  occasion  to  call  at- 
tention to  the  very  rapid  strides  being 
made  toward  professional  unity  and  to- 
ward the  co-operation  of  engineers  with 
other  classes  of  citizens  in  public  projects. 
Now  comes  the  very  important  announce- 
ment, detailed  in  the  news  section  of  this 
issue,  that  the  Engineering  Foundation  is 
lending  its  financial  support  to  the  work 
of  the  National  Research  Council,  ap- 
pointed, at  the  request  of  President  Wil- 
son, by  the  National  Academy  of  Science. 
The  step  holds  tremendous  possibilities  for 
the  welfare  of  our  country.  It  spells  a  new 
era  in  the  relation  of  the  pure  and  the  ap- 
plied scientists  and  shows  that  for  the 
present  at  least  the  course  of  the  Engineer- 
ing Foundation  has  been  determined. 

The  purpose  of  the  National  Research 
Council  is  to  mobilize  the  scientific  work  of 
the  entire  nation  for  peace  no  less  than  for 
war.  Its  scope  is  necessarily  wide.  The 
questions  needing  answer  are  many.  What 
are  our  research  agencies?  What  are  their 
characteristics,  their  excellences,  their  limi- 
tations? What  changes  are  needed?  What 
new  agencies  must  be  provided?  What  new 
relations  must  be  established?  What  shall 
be  the  machinery  for  exchanging  informa- 
tion? What  are  the  problems  that  need 
solution?  How  much  has  already  been 
done?  What  gaps  must  be  filled  by  new 
research?  What  agency  is  best  fitted  to 
carry  on  the  work?  What  groups  of  pure 
or  applied  scientists  can  co-operate  in  and 
further  the  investigation?  These  are  some 
of  the  problems  that  offer  themselves  to  the 
council.  That  they  must  be  answered  if 
our  nation  is  to  be  truly  eflicient,  only  those 


fully  realize  whose  connection  with  research 
work  has  disclosed  duplication,  inefficiency 
and  lack  of  data  on  essential  phases  of  im- 
portant problems. 

That  the  body  is  qualified  to  handle  big 
problems  its  personnel  clearly  shows.  Not 
only  are  the  members  leaders  in  their 
specialties,  but  most  of  them  represent 
powerful  bodies  of  engineers  and  pure 
scientists.  From  every  organization  which 
can  contribute  to  the  success  of  this  mobil- 
ization of  the  scientific  brains  of  the  coun- 
try co-operation  has  been  assured.  The  Na- 
tional Academy  of  Science,  the  American 
Medical  Society,  the  American  Association 
for  the  Advancement  of  Science,  all  the 
great  chemical  bodies,  all  the  leading  na- 
tional engineering  societies,  and  the  in- 
dustries which  have  led  in  research  are  rep- 
resented by  members  or  officers.  At  the 
same  time  these  men  represent  particular 
specialties  and  will  bring  to  the  work  of 
the  council  the  varied  experience  which  will 
guarantee  for  every  problem  the  broad  con- 
sideration necessary  in  order  that  its  full 
bearings  on  the  military  and  the  industrial 
future  of  our  countries  may  clearly  be  seen. 

The  significance  of  the  council's  founda- 
tion from  a  national  point  of  view  can  hard- 
ly be  overestimated.  We  have  been  a  prodi- 
gal, nation.  We  have  wasted  our  natural 
resources.  In  the  rush  for  profits  we  have 
skimmed  the  cream  and  thrown  away  mil- 
lions in  waste.  Our  standard  of  efficiency 
was  set  at  an  immediate  gain,  without  re- 
gard for  the  future  and  for  the  scientific 
efficiency  of  the  performance.  And  yet,  as 
a  nation,  we  prospered.  We  were  living  in 
a  garden,  or,  as  a  German  student  of  Amer- 
ican conditions  has  expressed  it,  in  a  gold 
mine.  The  country  was  rich  and  was  de- 
veloping rapidly.  The  market  was  large. 
Initiative  was  the  chief  asset  needed  for 
.success.  Now  the  conditions  are  different. 
Our  own  market  has,  relatively,  narrowed, 
for  there  is  more  competition,  and  that  com- 
petition has  forced  economies  and  waste 
utilization  never  dreamed  of  twenty-five 
years  ago.  With  narrowing  home  markets 
comes  the  temptation — in  fact  the  need,  if 
we  are  to  have  a  stabilized  industry — of 
getting  foreign  markets.  There  we  have 
encountered  a  German  competition — a  com- 
petition based  on  scientific  analysis  of 
products,  and  even  of  foreign  finance  and 
selling  methods.  Engineering  and  scien- 
tific research  have  thus  been  forced  upon 
us.  But  as  yet  we  are  working,  in  large 
part  at  least,  as  individuals  or  as  groups. 
How  much  duplication  there  is,  how  large 
the  gaps  in  our  scientific  researches, 
whether  military  or  industrial,  what  oppor- 
tunities for  co-operation  are  lost,  no  one 
can  know.  Now  we  propose  to  find  out — to 
mobilize  our  research  activities,  to  bring  in- 
dividuals and  groups  into  contact  with  oth- 
ers who  are  working  on  the  same  or  allied 
problems,  to  the  end  that  when  figured  on  a 
national  basis  our  efficiency  rating  will  be 
high,  our  military  resources  and  industrial 
organism  second  to  none. 

But  these  remarks  refer  to  the  origin 
and  scope  of  the  council  itself.  What  of 
the  co-operation  which  it  establishes  be- 
tween the  engineer  on  the  one  hand  and 


the  pure  scientist  on  the  other?  Between 
the  pursuits  themselves — pure  science  and 
engineering — the  relation  is  necessarily 
close.  In  fact,  it  is  hard  to  tell  where  the 
one  ends  and  the  other  begins.  The  one 
term,  "scientific  research,"  properly  covers 
investigations  whether  along  engineering 
lines  or  those  of  pure  science.  The  scien- 
tists form  the  advanced  guard  of  the  indus- 
trial army.  They  do  the  pioneering  work. 
They  extend  the  bounds  of  human  knowl- 
edge and  leave  to  the  engineers  who  fol- 
low the  development,  along  practical  lines, 
of  the  principles  they  discover. 

As  far  as  the  intrinsic  relationship  be- 
tween pure  science  and  engineering  is  con- 
cerned, there  is  no  need  that  a  new  bond  be 
formed.  The  pursuits  themselves  are  close- 
ly drawn  together — not  always  so,  however, 
the  men  themselves.  The  relationship  es- 
tablished between  the  engineers  and  the 
pure  scientists  through  the  co-operation  of 
the  National  Academy  of  Science  and  the 
Engineering  Foundation  will  be  as  it  was, 
"the  outward  sign  of  an  inward  grace," 
that  will  be  to  every  engineer  and  to  every 
scientist  a  keener  appreciation  of  the  close- 
ness of  the  relations  of  their  occupations. 
New  vistas  will  thus  be  opened  before  each 
class  of  workers.  The  engineer  will  be 
the  more  ready  to  turn  to  his  strictly  scien- 
tific brethren  for  assistance;  the  scientist 
more  eager  even  than  now  t«  direct  his  re- 
sources along  lines  that  are  most  likely  to 
turn  over  to  the  applied  scientists  material 
which  will  aid  them  in  solving  their  prac- 
tical problems. 

Finally,  the  action  of  the  Engineering 
Foundation  in  offering  its  financial  support 
and  the  services  of  a  secretary  to  the  Na- 
tional Research  Council  indicates  that  the 
foundation  has  determined  upon  at  least 
one  of  its  lines  of  activity.  It  has  been  im- 
portuned to  support  particular  researches 
of  many  different  kinds.  Many  of  the  sug- 
gestions were  admirable,  but  each  looked 
to  the  solution  of  only  one  small  problem 
that  confronts  the  scientific  and  the  engi- 
neering world.  Rather  than  spend  its  sub- 
stance on  the  solution  of  these  individual 
problems,  no  matter  how  praiseworthy  such 
activity  might  be,  the  foundation  has 
chosen  to  promote  research  broadly. 

In  reaching  this  decision  the  Engineer- 
ing Record  believes  that  the  Engineering 
Foundation  has  acted  wisely.  We  can  con- 
ceive of  no  better  direction  for  its  activi- 
ties than  the  raising  of  the  efficiency  of  all 
the  scientific  research  of  the  country.  If 
the  National  Research  Council  realizes  the 
high  hopes  which  we  entertain  for  it,  that 
end  will  be  brought  about.  Fortunately, 
men  of  affairs,  who  have  brought  large  en- 
terprises to  a  successful  conclusion,  as  well 
as  those  distinguished  in  scientific  research, 
are  interesting  themselves  in  the  work. 
Their  participation  is  a  guarantee  that  the 
council  will  accomplish  what  it  is  setting 
out  to  do.  The  very  best  wishes  of  the 
scientists  and  engineers  of  the  entire  coun- 
try' go  with  them  in  their  endeavors  and 
will  undoubtedly  be  backed  by  all  of  the  co- 
operation which  the  council  will  iisk  from 
them  as  individuals  and  through  their  so- 
cieties. 
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SCENIC  BEAUTY  OF  GORE  CANON  ROAD  OFFSETS  NARROWNESS 


FORD  FOR  DRY  ARROYOS  CARRIES  DEBRIS  OVER  I'SS  TOP 


Disintegrated  Gravel,  1000-Mile  Tour  Shows,  Is  Best 
Natural  Highway  Material  in  Colorado 

Large  Mileage,  Using  Metal  at  Roadside,  Is  Like  Boulevard — Most  Important  Elements  in 
Maintenance  Are  Adequate  Drainage  and  Sloping  of  Surface  Downward  Toward  Uphill  Side. 


COLORADO  has  6000  miles  of  state 
roads,  and*  a  trip  over  1000  miles  of 
them,  mostly  in  the  mountains,  was  made 
recently  by  the  state  highway^  engineer, 
J.  E.  Maloney,  T.  J.  Patterson  of  the 
Hardesty  Manufacturing  Company,  and  the 
writer.  With  few  exceptions  no  detailed 
studies  were  made,  as  the  general  impres- 
sion on  the  ultimate  user  and  conditions  at 
points  where  this  season's  work  has  been 
prosecuted  were  desired.  Furthermore, 
the  trip  was  made  in  a  week,  involving 
night  driving  when  visual  inspection  was 
limited.  The  itinerary  covered  the  Rain- 
bow Route,  west  of  Colorado  Springs,  to 
Grand  Junction,  a  side  trip  to  Pagosa 
Springs  from  Saguache  and  a  return  by 
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the  Midland  Trail  up  the  Grand  River  and 
over  Berthoud  Pass. 

The  enormous  mileage  of  roads  in  boule- 
vard condition  made  from  material  found 
at  the  roadside  was  the  most  noticeable 
feature  of  the  trip.  Drainage  and  the  slop- 
ing of  the  road  toward  the  bank  on  side- 
hill  work  easily  outweigh  all  other  moun- 
tain-road precautions.  Two  or  three 
experiences  on  a  slippery  side-hill  road  with 
1000  ft.  of  sheer  canon  wall  below  leave  no 
doubt  in  the  mind  of  the  automobile  driver 
as  to  the  proper  abode  for  the  road  builder 
who  overlooks  these  vital  points. 

We  started  from  Denver — and  by  the 
way,  Denver  has  many  miles  of  disinte- 
grated-granite-and-slag-paved       residential 


PRINCIPAL  ROADS   IN    COLORADO — ROUTE   COVERED  JN   TOUR  SHOWN   HEAVY 


streets  which  continual  watering  and  an 
occasional  reshaping  keep  in  excellent  con- 
dition, although  why-  oiling  has  not  been 
resorted  to  in  this  dry  climate  where  water 
is  so  expensive  and  evaporates  so  quickly  is 
a  pertinent  question.  Oil-company  experts 
tried  it  once  and  made  a  mess  of  it,  they 
tell  you,  so  no  one  else  has  had  the  temerity 
to  experiment  again. 

Clay-Gravel  Roads 

The  itinerary  carried  us  first  to  Colorado 
Springs  over  75  miles  of  clay-gravel  roads 
in  almost  perfect  condition.  In  spots  this 
road  had  recently  been  scarified,  reshaped 
and  redressed  with  2  in.  of  pea  gravel,  a 
procedure  costing  approximately  $800  per 
mile  for  an  18-ft.  roadway.  Over  clay  it 
is  the  practice  to  place  4  in.  of  gravel  the 
first  year,  let  the  traffic  work  it  in  and  then 
apply  2  in.  the  second  year.  By  the  third 
year  the  road  is  likely  to  require  scarify- 
ing, reshaping  and  the  addition  of  2  in.  of 
gravel.  This  road,  which  is  part  of  the 
Great  North  and  South  Highway  parallel- 
ing the  eastern  foothills  through  the  state, 
is  so  much  traveled  (we  encountered  more 
than  110  machines  in  the  2i/4  hours  of 
running)  that  all  three  counties — Arapahoe, 
Douglas  and  El  Paso — are  making  a  special 
effort  to  keep  it  in  shape.  Two  years  ago 
most  of  it  was  regraded,  and  it  is  now 
dragged  after  every  rain.  Maintenance 
costs  about  $50  per  mile  per  year. 

Colorado  Springs  is  entered  over  a 
stretch  of  Tarvia-covered,  disintegrated 
granite  in  fair  condition.  One  gallon  was 
applied  three  years  ago,  y^  gal.  last  year 
and  something  will  have  to  be  done  this 
season,  for  the  pavement  shows  the  patchy 
appearance  seen  in  Denver,  but  it  certainly 
is  not  impossible  to  repair. 

Concrete  Fords 

Ten  miles  from  the  Springs  on  the  way 
to  Canon  City  the  road  starts  up  the  mesa 
on  6-per  cent  ruling  grades  and  minimum 
30  ft.-radius  curves.  Twenty-eight  miles 
of  relocated  road  was  built  by  convict  labor 
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and  opened  in  1912,  since  which  time  much 
of  the  clay  has  been  graveled.  Constant 
maintenance  has  given  it  a  smooth,  com- 
pact surface,  wet  or  dry.  The  natural 
material  on  the  ascent  is  red  disintegrated 
granite,  which  packs  quickly  under  traffic, 
and  requires  dragging  only  to  keep  it  in 
excellent  condition.  The  road  is  16  ft.  wide 
and  has  inside  longitudinal  drainage  on 
sidehills  to  culverts  under  the  roadway. 

Another  10  miles  on  the  way  to  Canon 
City  we  came  to  a  concrete  ford  to  carry 
water  from  a  dry  run  over  the  roadway. 
This  ford,  like  the  one  at  the  end  of  the 
convict  work  above  Canon  City,  shown  in 
the  photograph,  has  a  small  opening  to 
pass  the  ordinary  storm  flow.  Heavy 
downpours  bring  much  debris,  and  in  the 
higher  altitudes  winter  snowslides  are  so 
destructive  of  bridges  that  the  ford  is  the 
only  feasible  solution  for  a  permanent 
structure.  The  precaution  of  ample  protec- 
tion from  undercutting  for  the  downstream 
side  is  usually  attained  by  placing  large 
rocks  for  the  water  to  fall  on. 

Over  the  first  auxiliary  range  the  fertile 
irrigated  Arkansas  River  valley  spreads 
out  in  panorama.  Very  soon  the  difference 
in  natural  road  materials  is  evident.  The 
limestone-shale  and  marl  whites  appear. 
The  stacks  of  the  cement  plant  at  Florence 
later  on  assure  one  of  the  nature  of  the 
material.  The  road  is  dusty.  Maintenance 
by  dragging  helps  materially  in  dry 
weather,  but  high  crowning  for  quick  drain- 
age is  the  bane  of  the  motorist's  life  in  wet 
weather.  Visions  of  Iowa  and  Illinois  re- 
turn. An  average  of  $2,500  per  mile  has 
been  spent  on  grading  a  16-ft.  road  on  the 
west  side  of  the  pass,  and  there  are  few 
heavy  cuts.  About  $600  per  mile  is  now 
being  spent  to  haul  and  spread  a  2-in. 
gravel  layer.    Travel  will  compact  it. 

Convicts  Do  Heavy  Work 

Heavy  rock  work  has  been  done  by  con- 
victs on  10  miles  of  the  road  along  the 
Arkansas  River  toward  Salida.  It  starts 
12  miles  out  of  Canon  City  after  descending 
a  steep,  narrow,  winding  natural  road  over 
a  hill  around  the  famous  Royal  Gorge.  The 
beginning  and  end  of  the  convict  road  is 
marked,  and  a  monumental  slab  to  the 
prisoners  has  been  erected  on  one  side  of 
a  rock  cut.  The  two  years'  task  was  com- 
pleted in  1915.    This  work  was  paid  for  by 
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THE  ARKANSAS  RIVER  ROAD  IS  BUILT  PARTLY    IN  THE  BED  OF  THE  RIVER 

Convicts  completed  this  highway  In  1915.     The  slope   to   the   longitudinal   drainage   ditch   Is   flat    and 
traffic  has  begun  to  depress  surface  at  wheel  tracks,  showing  need  of  maintenance. 


Tremont  County  and  the  State  Highway 
Commission,  but  no  accurate  cost  data  are 
available. 

The  rock  drilling  was  done  mostly  by 
hand,  although  two  Sullivan  air  drills  were 
used  in  the  heaviest  sections.  The  method 
in  sheer  walls  over  the  Arkansas  River 
where  the  height  is  not  more  than  40  to  50 
ft.  was  as  follows:  Holes  were  put  down 
along  the  line  of  the  finished  back  wall  8  to 
12  ft.  in  depth  and  the  material  dropped 
into  the  river  bed.  The  grade  at  these 
points  was  chosen  so  that  the  blasted  ma- 
terial was  used  partly  for  roadbed.  This, 
of  course,  is  not  feasible  where  the  road  is 
any  distance  above  the  water  level. 

This  road  affords  an  excellent  example 
of  the  necessity  for  continual  maintenance 
and  of  keeping  the  tailings  out  of  the  longi- 
tudinal drainage  ditch  on  the  bank.  When 
this  road  was  completed  these  two  most 
important  essentials  to  mountain  road  con- 
struction were  amply  provided  for.  The 
ditches  lead  to  corrugated  Armco  pipes, 
which  are  laid  at  least  12  in.  under  the 
roadway  and  deliver  the  water  well  beyond 
the  outer  bank.  Although  it  is  practically 
all  made  of  crushed  hard  granite,  the  sur- 


CONVICTS  WIDEN   NARROW  GRAND  RIVER  ROAD  NEAR   SHOSHONE  POWER  PLANT 
Where  rock  is  sheer  for  hundreds  of  feet  construction  Is  heavy  and  chances  must  be  taken  with  overhang 


face  shows  the  need  of  a  road  grader  to  fill 
in  the  depressions  and  longitudinal  ruts 
which  are  beginning  to  form.  The  straight- 
line  slope  toward  the  bank  now  has  two 
sags  at  the  wheel  tracks,  illustrating  the 
reason  for  advocating  a  parabolic  crown 
with  the  outside  edge  highest.  Attainment 
of  this  refinement  in  Colorado  is  not  likely 
until  maintenance  is  in  the  hands  of  engi- 
neers instead  of  the  200  road  overseers 
appointed  by  the  county  commissioners.  To 
secure  a  sloped  straight  line  from  outside 
to  inside  with  the  tailings  well  removed 
from  the  inside  longitudinal  drainage  ditch 
will  have  to  be  the  ideal  for  many  years 
to  come. 

Last  winter  a  professor  at  the  University 
of  Illinois  read  a  paper  at  a  road  confer- 
ence complaining  about  the  attention  and 
publicity  roads  were  getting  to  the  exclusion 
of  the  small-town  streets.  Most  of  the 
small  towns  on  this  trip  bore  out  the  con- 
tention as  to  the  fact  that  town  streets  are 
poor  in  comparison  with  the  country  roads. 

Local  apathy  toward  dragging  or  light 
grading  coupled  with  the  denser  traffic  ac- 
counts for  the  condition. 

The  Smoothest  Road 

Probably  the  smoothest  road  encountered 
was  a  7-mile  stretch  of  natural  material, 
gravel  and  clay  recently  regraded  south  of 
Villa  Grove  at  the  head  of  the  San  Louis 
valley.  As  it  was  late  at  night,  details  of 
side  drainage  and  culverts  could  not  be  ob- 
served. The  heavy  wide-blade  grader  out- 
fit 'moving  to  a  new  scene  of  activity  was 
encountered  in  the  town.  It  consisted  of 
an  extra-wide-tired  gasoline  tractor,  a 
wagon  loaded  with  gasoline  barrels,  the 
grader  and  a  portable  bunk  or  cook  house. 
When  it  was  built  any  attainable  speed  was 
practical  on  this  road,  straight  as  an  ar- 
row, level  as  a  floor.  "The  upper  end,  where 
there  is  gravel,  is  still  good,  but  constant 
dragging  is  essential.  The  light  loam  far- 
ther down  the  valley,  so  desirable  from  the 
irrigated  farm  standpoint,  is  not  good  road 
material  by  itself.  In  dry  weather  it 
powders  to  dust;  in  wet  weather  it  is 
greasy.  A  strenuous  effort  is  made  to 
keep  it  in  shape  by  dragging,  but  despite 
this,  travel  to  Del  Norte  takes  the  natural 
winding  two-track  desert  road  to  the  west 
close  enough  to  the  foothills  to  have  incor- 
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SOILS  OF  niRIGATED  COUNTRY  NEED    CONSTANT    SPRINKLING 


THE   GRADER   IS   THE    PRINCIPAL  ROAD   TOOL   IN    COLORADO 


porated  in  the  soil  plenty  of  disintegrated 
granite.  For  miles  this  follows  the  main 
ditch  of  the  Farmers'  Union,  but  never 
does  the  desert  road  lie  in  tangents.  Withal, 
it  is  easier  and  more  pleasant  to  drive  over 
than  the  straight  road. 

Forest-Service  Road 

The  Forest  Service  allots  a  portion  of 
its  funds  from  foraging  and  other  privi- 
leges to  build  roads  into  and  through  the 
forest  reserves.  The  service  co-operates 
with  the  state  and  county  officials  and  is 
allotting  these  funds  to  assist  in  bridging 
the  gaps  over  many  of  the  mountain  passes. 
Such  an  arrangement  is  under  considera- 
tion for  about  24  miles  of  the  road  over 
Engineer  Mountain  and  Molas  Lake  Pass, 
south  of  Silverton,  on  the  road  to  Durango. 
At  present  tourists  ship  their  cars  by  rail 
between  the  two  points.  Our  trip  back 
took  us  over  the  recently  completed  Wolf 
Creek  Pass  to  Pagosa  Springs  (see  the  En- 
gineering Record  of  Sept.  23,  page  378), 
then  back  to  Saguache  and  over  Cochetopa 
Pass,  in  which  an  excellent  example  of 
Forest  Service  road,  16  miles  long,  was  ob- 
served. This  14-ft.  road  was  completed  in 
1915  and  has  been  well  maintained  by  drag- 
ging. It  is  built  according  to  the  specifica- 
tions of  the  State  Highway  Commission 
with  6-per  cent  ruling  grades,  proper  slopes 
and  well-defined  longitudinal  ditches  on 
sidehill  work  leading  to  corrugated-iron  cul- 
verts. The  ditches  are  kept  commendably 
clean  of  tailings.  The  surface,  which  for 
much  of  the  mileage  is  volcanic  rock  or 
disintegrated  granite,  is  easy  to  maintain. 
There  are  no  heavy  cuts,  and  the  principal 
features  are  two  switchbacks  with  turns  of 
30-ft.  radius  on  the  west  side  to  gain  eleva- 
tion from  the  valley  mesa.  On  this  side, 
by  the  way,  limestone  and  surfacing  mate- 
rial are  not  so  easily  obtained. 

The  real  criticism  of  this  route,  as  of  so 
many  others,  is  the  abominable  road  beyond 
its  western  end  on  the  way  to  Gunnison. 
Two  wheel  tracks,  with  the  soil  washed  off 
the  sharp  rocks  below,  describe  it.  A  few 
hundred  dollars  would  make  the  worst 
places  passable.  As  the  county  and  the 
state  both  paid  a  large  share  of  the  cost 
of  the  government  road  the  officials  of  the 
county,  who  control  the  expenditure  of 
moneys  furnished  by  the  state,  might  well 
have  devoted  a  little  to  making  the  Forest 
Service  boulevard  more  available.  Again 
the  iniquitous  principle  of  county  control 
of  through  roads  is  indicted. 

Culverts  Need  Cover 

West  of  Gunnison  my  notes  are  full  of 
complaints  against  sidehill  road  not  being 
drained  toward  the  bank.  Then  near 
Cimarron  there  is  a  dash,  for  only  the  quick 


wit  of  the  driver  saved  us  when  he  speeded 
up  his  cautious  forward  movement  so  that 
it  exceeded  the  faster  side  slip  toward  a 
"yawning  chasm." 

Exposed  culverts  a-plenty  were  observed 
in  this  section  as  in  many  other  places.  To 
get  effective  service  from  these  culverts 
they  must  be  buried  below  any  possible 
chance  of  wheel  wear  and  deformation 
from  the  weight  of  traffic. 

Leaving  Sapinero,  and  before  the  ascent 
out  of  the  famous  Black  Caiion  of  the  Gun- 
nison, the  road  is  cut  from  solid  rock, 
dumped  into  the  river,  as  was  the  convicts' 
road  near  Salida.  Up  and  up  on  7-per  cent 
grade  the  Blue  Mesa  road  winds  in  and 
out  of  the  rolling  mesa  hills  for  several 
thousand  feet  in  elevation,  while  all  the 
time  the  ribbon  of  the  steeper  Black  Mesa 
road  on  the  north  side  of  the  great  slot  is 
in  view.  The  road  is  well  graded  and 
dragged  with  no  unusual  features  except 
the  magnificent  scenery. 

Into  Irrigated  Country 

Over  the  Cerro  Pass  into  the  Uncompagre 
valley  the  road  has  been  graded  and  is 
dragged  regularly.  Dropping  by  a  gradual 
slope  into  the  valley,  the  winding  mountain 
road  soon  gives  way  to  the  tangents  of  the 


OVERHANGS  IN  THE  SANDSTONE  ARE  NOT 
CONSIDERED  DANGEROUS 


fertile  irrigated  areas.  The  change  comes 
opposite  the  abandoned  black  shacks  of  the 
Reclamation  Service  force  which  built  the 
Gunnison  Tunnel — and  some  considerate 
engineer  has  erected  a  tablet  telling  just 
how  many  hundred  feet  below  the  road  the 
tunnel  is. 

The  roads  in  the  irrigated  districts  are 
well  maintained,  for  intensive  farming 
means  heavy  trucking.  Dragging  follows 
every  rain  and  sprinkling. 

In  Montrose,  Delta  and  Grand  Junction 
the  sprinkling  wagon  is  constantly  in  evi- 
dence. Out  of  Grand  Junction  the  road  is 
sprinkled  all  the  way  to  Palisades,  14  miles. 
A  man  and  team  with  a  sprinkling  tank 
(and  a  gasoline  engine  to  pump  water  from 
a  wayside  irrigating  ditch)  are  employed 
at  $100  per  month  to  sprinkle  and  drag  a 
district  of  approximately  4  miles.  By  this 
means  the  light  loam  soils  are  made  to  bear 
up  the  heavy  fruit-wagon  traffic.  Little 
dust  was  in  evidence  and  the  roads  were 
hard  and  smooth.  Probably  they  are  heavy 
during  the  wetter  season. 

Materials  Vary  Widely 

A  reddish  sandstone  encountered  west  of 
Glenwood  Springs  and  east  of  New  Castle 
makes  excellent  road  material,  while  a  few 
miles  back  at  Silt  the  soil  was  true  to  name. 
Dry  and  dragged  it  was  like  the  Grand 
Junction  loam  roads.  Through  the  red  rock 
some  heavy  cuts  have  been  made  along  the 
Grand  River,  giving  an  excellent  scenic 
road.  The  materials  vary  rapidly,  for  the 
strata  are  on  end.  Just  before  entering 
Glenwood  Springs  even  gravel  hills  are  en- 
countered, giving  plenty  of  available  sur- 
facing material. 

East  of  Glenwood  Springs  convicts  are 
building  a  new  road  along  the  river  to  re- 
place the  old  stage  road.  New  alignment 
to  give  6-per  cent  ruling  grades  and  a  16- 
ft.  roadway  will  necessitate  carving  a  road 
from  solid  rock  for  at  least  15  miles.  Only 
thirty-five  men  were  in  the  camp,  many  of 
the  "honor"  men  being  used  on  the  state 
farm.  The  supply  of  convicts  has  dimin- 
ished by  about  twenty  per  month  since 
Colorado  went  dry.  The  population  of  the 
penitentiary  has  decreased  by  111  since  Jan. 
1,  no  mean  factor  that  must  be  considered 
in  future  convict  road  work  of  the  state. 

A  Marion  1-yd.  steam  shovel,  manned  by 
convicts,  except  for  one  paid  operator,  is 
used  for  earth  and  loo.se  rock  excavation. 
Steam  drills  manned  entirely  by  convicts 
are  used  on  the  rock  work.  This  road  is 
closed  to  travel  during  working  hours  be- 
cause of  the  danger  when  setting  off  blasts. 
The  work  will  progress  all  winter,  the  men 
being  housed  in  a  very  substantial,  electric- 
lighted  camp.  Shoshone  power  house  is  just 
above  camp,  and  the  question  arises  as  to 
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why  electric  tools  are  not  utilized  to  a 
greater  extent. 

Out.  of  Wolcott  until  the  Gore  Caiion  is 
reached,  the  country  is  uninteresting.  There 
is  much  clay  and  alkali  road,  greasy  and 
treacherous  when  wet,  but  fairly  well  main- 
tained as  a  whole,  and  therefore  not  so  bad 
when  dry.    Only  it  never  is  all  dry  at  once. 

On  the  road  was  encountered  what  a  road 
engineer  of  Wisconsin  calls  cubical  clay — 
one  that  is  friable  and  breaks  up  into  cubes 
when  only  slightly  moist.  It  makes  a  most 
excellent  binder  for  a  gravel  road. 

Scenery  is  worth  noting  along  the  Gore 
Canon.  The  Moffat  road  is  at  the  water's 
edge;  the  highway  is  up  thousands  of  feet 
upon  the  side  of  the  mountain.  The  road 
is  extremely  narrow  and  the  turns  sharp. 
Not  much  has  been  done  to  it  since  its  con- 
struction by  the  Moffat  railroad  engineers, 
beyond  keeping  its  natural  surface  in  shape. 

In  Bebthoud  Pass 

From  Kremmling  to  the  foot  of  Berthoud 
Pass  the  road  follows  the  Grand  River  in 
general.  However,  it  leaves  the  river  from 
Parshall  to  Hot  Sulphur  Springs  to  avoid  a 
closed  caiion,  necessitating  a  considerable 
rise  over  a  minor  pass.  It  was  realigned 
and  well  graded  two  years  ago  and  has  been 
well  maintained  since.  From  Hot  Sulphur 
Springs  to  the  foot  of  the  pass  much  of  the 
road,  newly  constructed  since  the  Moffat 
road  was  built,  is  through  disintegrated 
granite  country.  Of  all  the  road  materials 
encountered  disintegrated  granite  gives 
the  best  service  with  the  least  attention. 

Both  sides  of  the  pass  are  being  improved 
at  present.  The  north  side  has  been  pretty 
well  completed  as  to  new  alignment,  grad- 
ing and  draining,  although  a  few  stretches 
of  corduroy  badly  in  need  of  repair  re- 
minded the  writer  vividly  of  the  same 
spongy  spots  when  ridden  over  with  a  bi- 
cycle 20  years  ago.  In  heavy  work  of  grad- 
ing the  realignment  is  still  under  way. 
The  old  road  is  being  widened  to  16  ft., 
exclusive  of  the  drainage;  tbe  old  grades 
are  being  reduced  from  10  and  15  per  cent 
to  6  and  the  curves  to  a  minimum  of  30-ft. 
radius.  Snow  is  almost  at  one's  hand  nearly 
the  whole  year;  in  consequence  moisture  is 
the  road's  worst  enemy.  The  pass  was 
reached  at  7  p.  m.,  so  that  no  photographs 
of  the  work,  with  the  magnificent  scenery 
as  a  background,  were  possible. 

Thirty-Mile  Scenic  Highway 

To  Denver  now  seems  but  a  few  miles, 
but  pause  must  be  made  to  observe  the  won- 
derful 30-mile  stretch  of  mountain-park 
scenic  highway  built  west  of  Golden 
through  the  co-operation  of  the  State  High- 
way Commission,  Jefferson  County  and  the 
Mountain  Park  Commission  of  the  City  of 
Denver.  It  is  20  ft.  wide,  sloped  properly 
to  the  hillside,  surfaced  with  the  natural 
disintegrated  granite  and  maintained  con- 
stantly with  graders  and  drags.  Rollers 
are  not  used;  in  fact,  not  a  roller  or  evi- 
dence of  one  was  seen  on  the  trip.  To 
allay  the  fears  of  the  timid  tourist  a  sub- 
stantial guard  fence  of  discarded  %-in. 
wire  cables  and  8-ft.  sandstone  posts,  buried 
4  ft.,  lines  the  road  wherever  there  is  the 
least  su.'^picion  that  a  car  might  go  over  the 
bank.  It  has  saved  two  unmanageable 
machine-s-  so  far.  And  the  fine  thing  about 
this  road  is  that  the  way  to  it,  from  Denver 
to  Golden,  over  the  wor«t  gumbo  in  the 
state,  has  now  been  graveled  and  a  start 
made  to  build  a  concrete  road  between  the 
two  cities. 


Some  Settlers,  Not  All,  Need 
Help  on  Shoshone  Project 

Indebtedness  Varies — Strongly  Oppose  Reduc- 
tion of  Project  Costs — Government  Loans 
and  Bureau  to  Assist  Beginners 
Suggested 

THAT  all  settlers  on  the  Shoshone  project 
in  Wyoming  are  suffering  from  meager 
returns,  lack  of  capital  with  which  to  im- 
prove their  farms,  and  from  inability  to 
borrow  money  is  not  a  fair  presentation  of 
conditions.  As  outlined  in  the  report  of  the 
Central  Board  of  Review,  of  which  Elwood 
Mead  is  chairman,  to  Franklin  K.  Lane,  Sec- 
retary of  the  Interior,  the  sorry  plight  of  the 
settlers  described  in  the  report  of  the  Local 
Board  of  Review  conveys  the  impression 
that  all  of  them  are  far  from  comfortable. 
The  report  of  the  central  board  scores  the 
suggestion  that  the  project  costs  should  be 
reduced.  "Such  reduction,"  the  report  says, 
"is  simply  a  donation.  It  does  not  give  to 
those  in  need  of  assistance  the  amount  re- 
quired, or  in  the  form  required. 

Few  Losses  to  Some  Water  Users 

"Some  of  the  water  users  have  not  been 
subjected  to  any  of  these  discomforts, 
anxieties,  or  losses.  Some  had  ample 
capital,  and  have  comfortable  homes,  and 
they  have  found  on  this  project  a  far  better 
opportunity  than  could  have  been  obtained 
in  irrigation  development  under  private  en- 
terprise. But  there  are  settlers  who  have 
had  to  suffer  losses,  and  whose  condition  is 
now  critical.  We  believe  that  it  is  a  mis- 
take to  permit  settlers  to  enter  on  lands  and 
projects  of  this  kind  who  have  not  capital 
enough  to  give  them  a  reasonable  chance  of 
success,  and  we  also  believe  that  there 
should  be  an  organization  to  direct  the  work 
of  beginners  and  save  them  the  waste  and 
loss  due  to  inexperience. 

"Such  settlers  have  the  sympathetic  con- 
sideration of  all  members  of  this  board,  and 
we  believe  that  they  are  entitled  to  such  as- 
sistance from  the  government  as  will  enable 
every  man  of  industry  and  thrift  to  keep 
his  home  and  complete  his  payments  for  land 
and  water.  We  do  not,  however,  agree  that 
the  just  or  effective  method  of  extending  aid 
is  through  reducing  project  costs.  Such  ac- 
tion would  be  a  donation  of  public  money  to 
water  users  already  enriched  by  the  enter- 
prise, not  in  need  of  aid,  and  not  entitled  to 
it. 

Initial  Difficulties  Only  Temporary 

"All  the  members  of  the  local  board  con- 
cede that  present  financial  embarrassments 
are  temporary,  and  that  ?o  far  as  agricul- 
ture is  concerned  much  better  results  may 
be  anticipated  in  the  future.  The  agricul- 
tural records  of  the  Garland  division  sup- 
port this.  The  average  acreage  return  for 
1915  was  $16.51,  an  increase  of  $1.50  an 
acre  over  the  previous  year,  and  an  in- 
crease of  $5.55  an  acre  over  the  average  of 
the  first  seven  years  quoted  in  the  supple- 
mental statements.  It  was  the  testimony 
of  all  the  settlers  talked  to  during  the  re- 
cent visit  to  the  district  by  the  members 
of  the  central  board  that  the  color  of  the 
soil  is  changing,  showing  that  its  humus 
content  is  increasing,  and  there  is  a  dis- 
tinct gain  in  production. 

"Market  facilities  have  been  greatly  im- 
proved by  the  recent  completion  of  a  rail- 
road south  to  Denver;  a  sugar  beet  factory 
at  Billings  and  another  factory  to  be  con- 
structed still  nearer  the  district  are  destined 


to  furnish  a  market  for  one  of  the  most 
valuable  crops  grown  in  this  section,  and 
one  which  fits  in  well  with  stock  raising, 
for  which  the  district  is  eminently  suited. 
One  reason  why  the  acreage  return  of  these 
settlers  has  been  low  is  that  they  lack 
capital  to  buy  live  stock.  Once  that  diffi- 
culty is  overcome,  agriculture  will  be  much 
more  profitable.  In  our  inspection  of  the 
district  the  impression  created  was  that  it 
has  passed  through  its  most  trying  period. 
It  has  a  gratifying  aspect  of  solid  prosper- 
ity with  every  condition  favoring  increased 
acreage  returns  and  better  social  conditions. 

Indebtedness  of  Settlers 

"There  is  another  aspect  of  the  financial 
situation  of  settlers  that  must  not  be  dis- 
regarded. While  the. reports  speak  of  the 
average  indebtedness  of  settlers  as  being 
$1,000,  this  is  not  the  actual  situation.  The 
indebtedness  of  settlers  varies  greatly.  Some 
do  not  owe  anything;  some  owe  $4,000  and 
possibly  more.  Some  are  so  prosperous 
that  a  donation  of  any  part  of  the  actual 
cost  would  be  an  act  of  mischievous  and  un- 
warranted favoritism. 

"Three  members  of  the  water  users'  asso- 
ciation board  of  directors  are  bankers.  Two 
are  bank  presidents.  These  men  are  not  de- 
veloping farms  to  secure  a  home.  The  land 
is  cultivated  by  tenants.  Further,  on  this 
new  project  of  500  farms  under  cultivation, 
107  are  cultivated  by  tenants.  A  consider- 
able portion  of  this  area  has  apparently  been 
filed  upon  by  speculators.  The  stocks  of 
the  local  banks  sell  above  par,  and  as  most 
of  their  money  is  loaned  to  settlers  on  the 
project  it  shows  that  local  bankers  have 
confidence  in  these  settlers'  solvency  and  in 
their  ultimate  success. 

"It  has  to  be  borne  in  mind  that  this  gov- 
ernment project  is  only  a  small  part  of  the 
irrigated  area  of  Wyoming ;  that  the  greater 
part  of  the  acreage  has  been  reclaimed  by 
settlers  who  had  to  finance  their  own  enter- 
prises, and  where  money  was  borrowed  had 
to  pay  high  interest  rates  for  the  money 
spent  on  construction. 

Offsets  to  Hazards  and  Expenses 

"As  against  the  hazard  and  expense  they 
would  have  had  to  incur,  the  settlers  on 
these  projects  have  had  the  advantage  of 
low  railway  freights  on  material  and  the 
best  of  engineering  advice;  no  interest  has 
been  charged  on  the  money  invested  by  the 
government  during  the  period  of  construc- 
tion, and  none  will  be  charged  during  the 
remainder  of  the  payment  period.  These 
things  of  themselves  place  the  settlers  on 
this  project  at  a  great  advantage  compared 
to  settlers  on  lands  developed  by  private  en- 
terprise, and  to  add  to  this  a  donation  of 
part  of  the  cost  is  only  justified  on  the 
assumption  that  the  building  of  this  work 
was  an  engineering  blunder,  or  that  the 
people  living  under  it  are  not  held  to  the 
same  obligations  to  the  government  that 
exist  in  ordinary  commercial  undertakings. 
There  is  nothing  here  to  indicate  that  this 
was  an  engineering  blunder.  On  the  con- 
trary, everything  indicates  that  the  bene- 
fits of  irrigation  on  this  area  are  ultimately 
to  be  far  more  than  the  cost,  and,  taking 
the  project  as  a  whole,  are  already  far  more 
than  the  cost.  The  rise  in  land  values  alone 
supports  this  fact. 

"These  lands  were  given  to  settlers  on 
only  the  payment  of  a  small  filing  fee.  While 
the  average  expenditure  for  improvements 
has  not  exceeded  $50  an  acre,  some  of  the 
land  in  the  vicinity  of  Powell  sells  for  $100 
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to  $150  an  acre.  The  unearned  increment 
of  itself  equals  the  project  cost,  and  there 
is  no  warrant  for  eliminating  any  of  these 
costs  where  the  settler  is  out  of  debt,  is 
prospering,  and  has  already  been  greatly 
benefited  by  the  privilege  of  securing  pub- 
lic land. 

"Not  all  of  the  settlers  have  been  thus 
benefited.  Some  of  the  land  is  not  worth 
the  sums  spent  on  its  improvement.  There 
has  been  no  enhancement  in  values  beyond 
that  created  by  the  expenditure  of  money 
and  labor.  The  credit  of  settlers  who  se- 
cured land  of  this  character  and  their  abil- 
ity to  borrow  money  are  therefore  restricted 
as  compared  to  their  more  fortunate  neigh- 
bors. While,  therefore,  some  settlers  are 
prospering  and  do  not  require  assistance, 
there  are  a  considerable  number  whose  posi- 
tion is  precarious  and  who  are,  in  our  opin- 
ion, entitled  to  adequate  effective  assist- 
ance from  the  government. 

REa)ucTioN  IN  Project  Costs  Is  Donation 

"The  objection  to  a  uniform  reduction  in 
project  costs  is  that  it  makes  no  distinction 
between  those  who  need  assistance  and  those 
who  are  able  to  pay  their  way.  A  reduction 
in  project  costs  is  simply  a  donation.  It 
does  not  give  to  those  in  need  of  assistance 
the  amount  required  or  in  the  form  re- 
quired. Nowhere  is  that  more  clearly  illus- 
trated than  on  this  project.  Those  in  need 
of  assistance  are  chiefly  settlers  who  began 
this  development  with  inadequate  capital; 
and  their  future  is  not  menaced  by  the  pay- 
ment of  project  costs,  but  by  the  high  inter- 
est rates  they  are  charged  for  money,  or  the 
inability  to  obtain  money  for  improvements. 

"If  these  settlers  are  to  be  effectively 
aided,  this  country  must  follow  the  example 
of  other  countries  which  have  a  successful 
land  settlement  policy  and  provide  money 
for  improvements  on  a  system  of  long-time 
loans  with  amortized  payments  of  princi- 
pal. This  should  be  supplemented  by  an 
organization  to  direct  the  preparatory  work 
in  making  raw  land  ready  for  cultivation." 

The  foregoing  report  is  signed  by  El- 
wood  Mead,  professor  of  rural  institutions. 
University  of  California,  and  by  Brig.-Gen. 
W.  L.  Marshall,  former -chief  of  engineers, 
U.  S.  A.,  now  consulting  engineer  to  the  De- 
partment of  the  Interior,  and  I.  D.  O'Don- 
nell,  supervisor  of  irrigation,  U.  S.  Reclam- 
ation Service. 


Corroded  Metal  Found  in 
Old  Truss  Bridge 

Iron  Highway  Truss  Span  in  Memphis,  Tenn.. 

Replaced  by  Concrete  Culvert  for 

Full-Width  Street 

By   J.   H.  WEATHERFORD 

City  Engineer,  Memphis,  Tenn. 

INACCESSIBLE  parts  of  the  last  impor- 
tant iron  highway  bridge  in  the  city  of 
Memphis,  Tenn.,  torn  down  in  August  last 
and  replaced  by  a  concrete  culvert  to  carry 
a  full-width  street  over  Bayou  Gayoso  at 
Mill  Avenue,  showed  considerable  corrosion. 
The  removal  was  accomplished  by  blocking 
up  on  a  new  fill  over  the  culvert  and  cutting 
through  the  top  chords  and  verticals  with 
oxyacetylene  burners. 

The  bridge  was  a  nine-panel  Pratt  truss 
of  145-ft.  span,  25  ft.  6  in.  center  to  center 
of  trusses,  built  in  1892  by  the  Penn  Bridge 
Company.  Bayou  Gayoso  is  normally  a  dry 
creek  flowing  through  the  city,  and  orig- 
inally drained  5000  acres  of  built-up  city 
area.  However,  since  the  construction  of 
two  intercepting  tunnels  as  a  part  of  the 
North  Memphis  flood-protection  work,  de- 
scribed in  the  Engineering  Record  of  June 
10,  1916,  page  775,  this  area  has  been  re- 
duced to  2000  acres,  and  a  15  x  24-ft.  semi- 


HANGER    CONNECTION     TO    EYEBABS     EATEN 
THBOUGH    BY    RUST 


PULLING  SECTION  OF  TOP  CHORD  AFTER  CUTTING 
WITH    TORCH 


circular  arch  culvert  has  been  built  to  re- 
place the  old  iron  bridge.  The  bridge  car- 
ried, in  addition  to  ordinary  street  traffic, 
a  double-track  street  railway,  and  had  been 
subjected  to  many  vicissitudes.  In  1905  a 
street-car  derailment  seriously  damaged  one 
of  the  intermediate  posts  near  the  center  of 
the  bridge  and  both  diagonals,  which  were 
successfully  repaired  in  place.  It  was  sub- 
jected to  overflow  in  the  high  water  of  1907 
and  was  then  raised  5  ft.;  but  in  spite  of 
this  it  was  again  overflowed  in  1912  and 
1913. 

The  inaccessible  portions  of  the  bridge, 
as  a  result  of  failure  properly  to  clean  and 
paint  them,  and  augmented  by  the  floods 
mentioned,  had  become  badly  corroded. 
Some  of  the  affected  members — a  hanger 
entirely  eaten  through  above  the  lower- 
chord  bars,  a  main  floorbeam  almost  eaten 
through  at  the  center  post  on  the  same  side, 
and  holes  through  one  of  the  main  floor- 
beams  at  the  connection  to  one  of  the 
stringers  carrying  the  street-railway  track 
— are  shovsTi  in  the  photographs. 

The  concrete  arch  to  replace  the  struc- 
ture was  begun  during  1915,  but  owing  to 
continuous  high-water  conditions  it  was  im- 
possible to  finish  it  until  Aug.  15  of  this 
year.  As  soon  as  possible  after  completion 
of  the  north  end  of  the  arch  a  fill  was  placed 
over  it  to  carry  foot  passengers  and  to  pro- 
vide a  working  space  under  the  old  bridge, 


CORROSION    AT    STRINGER    CONNECTION 

the  destruction  of  which  was  then  begun. 

By  blocking  up  all  of  the  cross-girders  on 
the  fill  beneath  the  structure  and  then  cut^ 
ting  through  the  top  chords,  and  also  the 
posts  near  the  top  of  the  cross-girders,  with 
oxyacetylene  burners,  the  post  and  attached 
section  of  top  chord  could  be  pulled  inward, 
as  shown  in  one  of  the  illustrations.  A 
street-railway  wrecker  then  pulled  the  posts 
away.  After  the  posts  and  top  chords  had 
been  removed,  the  bottom  pins  were  knocked 
out  where  not  too  tightly  rusted,  or  the 
tension  bars  were  cut  off,  the  stringer  rivets 
were  cut,  and  the  cross-girders  and  other 
materials  dragged  out  by  the  same  wrecker. 
The  street-railway  tracks  were  removed  on 
July  26,  the  last  top  chord  dropped  on  Aug. 
5  and  the  entire  structure  taken  down  by 
Aug.  12. 

When  the  fill  is  completed  over  the  arch 
the  street  will  have  its  full  width  of  66  ft., 
with  40-ft.  roadway,  instead  of  the  limited 
width  over  the  old  bridge,  and  the  grade  of 
the  east  approach  will  be  reduced  from 
about  6  per  cent  to  less  than  2  per  cent. 


DIAPHRAGM    AT    FLOORBEAM    CONNECTION 
ENTIRELY  GONE 
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Should  Wider  Joints  Be  Provided  in  Concrete 
Roads  Laid  Late  in  the  Season? 

Heaving  of  Slabs  on  Canadian  Highway  Project  Causes  Noticeable 
Jar  to  Traffic  on  6  Per  Cent  of  2071  Joints  in  Last  Year's  Work 

By  H.  S.  VAN  SCOYOC 
Chief  Engineer,  Toronto  and  Hamilton  Highway  Commission 


DURING  1915  the  Toronto  and  Hamil- 
ton Highway  Commission  laid  162,841 
sq.  yd.  of  concrete  paving  on  the  highway 
that  will  connect  the  cities  of  Toronto  and 
Hamilton.  On  account  of  an  exceedingly 
wet  summer  which  delayed  the  work  the 
mixing  continued  until  late  in  November. 
An  unusually  mild  fall  allowed  this  to  be 
done  without  any  noticeable  damage  to  the 
surface  from  frost.  The  surface  on  all  of 
the  work  is  in  excellent  condition,  a  recent 
inspection  showing  only  one  hole  with  a 
surface  area  of  about  0.1  sq.  ft.  Some  slabs 
have  cracked,  but  less  than  4  per  cent  of 
the  total  number  laid  required  attention 
from  this  cause.  Some  of  the  joints  have 
not  been  entirely  satisfactory  in  their  be- 
havior, however,  and  it  is  with  the  hope 
that  our  experience  in  this  connection  may 
prove  of  value  to  other  localities  that  this 
article  has  been  written. 

The  paving  on  the  main  highway  is  18  ft. 
wide,  with  the  exception  of  six  blocks  in 
the  town  of  Oakville,  four  of  these  being 
50  ft.  wide,  the  other  two  30  ft.  In  addi- 
tion, the  commission  built  a  secondary  road 
7200  ft.  in  length  on  which  the  concrete  is 
9  ft.  wide.  One-course  construction  was 
followed,  the  proportions  being  1  part  ce- 
ment, IV2  parts  sand  and  3  parts  crushed 
limestone.  In  practically  all  cases  the  space 
between  joints  is  35  ft. 

Joint  Material 

The  joint  material  consists  of  two  layers 
of  bituminated  felt  inclosing  a  bituminous 
filler.  Careful  measuring  of  a  number  of 
pieces  of  the  material  showed  an  average 
thickness  of  a  shade  less  than  %  in.  The 
behavior  of  the  material  under  pressure  at 
a  laboratory  temperature  of  69  deg.  Fahr. 
is  shown  in  the  accompanying  diagram. 

In  all  cases  the  joints  were  made  bjf  stak- 
ing the  joint  material  against  a  1-in.  board. 
The  joints  were  placed  before  any  concrete 
was  deposited  in  their  vicinity,  the  boards 
being  carefully  staked  in  a  vertical  position. 
The  concrete  was  placed  on  both  sides  of 
the  board  and  the  board  and  stakes  re- 
moved when  the  concrete  was  deposited 
about  6  ft.  beyond  the  joint.  Instructions 
had  been  given  that  special  care  should  be 
exercised  to  have  the  joints  vertical  on  ac- 
count of  trouble  having  been  reported  from 
certain  localities  where  joints  had  been 
inclined. 

During  the  season  six  mixers  were  em- 
ployed, but  practically  all  of  the  concrete 
was  laid  by  five  gangs,  this  being  true  of 
all  work  done  in  October  and  November. 
The  machines  were  operated  over  a  distance 
of  about  30  miles  and  the  concrete  was  laid 
on  soils  which  varied  from  a  light  sand  to 
a  heavy  clay.  There  were  limited  areas  of 
quicksand.  All  of  these  conditions  are 
named  because  they  prevent  the  possibility 
of  deciding  that  some  local  cause  was  re- 
sponsible for  the  trouble. 

When  the  various  sections  were  opened 
for  traffic  no  perceptible  jar  was  noticed 
in  passing  over  the  joints,  and  this  con- 
dition continued  until  May  23,  1916.  On 
this  day  and  the  following  one  a  decided 


unevenness  was  noted  on  a  number  of  the 
joints  in  widely  separated  sections  of  the 
highway.  Through  June  and  well  into  July 
there  was  an  increase  in  the  number  of 
joints  and  in  the  amount  that  particular 
joints  were  elevated.  There  was  not  a 
regular  increase  but  a  variation  with  the 
kind  of  weather.  Toward  the  end  of  July, 
however,  a  maximum  was  reached,  and  con- 
ditions improved  even  though  the  temper- 
ature increased.  It  is  of  interest  to  note 
that  the  summer  and  fall  of  1915  were  un- 
usually wet  in  this  locality  and  that  this 
condition  continued  in  the  spring  of  1916, 
there  being  almost  continuous  wet  weather 


on  the  heavier  grades  and  on  sandy  soil 
which  was  impregnated  with  water.  The 
direction  in  which  the  mixer  worked  had  a 
bearing  on  which  side  a  joint  rose,  the 
high  slabs  being  on  the  side  which  was 
farthest  from  the  mixer.  The  only  excep- 
tions so  far  noted  were  on  the  heavier 
grades  and  on  joints  made  at  the  end  of  a 
day's  work.  A  comparison  of  the  work  done 
subsequent  to  Oct.  15  with  the  entire  year's 
work  explains  the  heaving.  It  comprised 
31.5  per  cent  of  the  total  year's  work,  but 
of  42  joints  which  heaved  seriously  41,  or 
98  per  cent,  were  in  sections  that  were  laid 
later  than  Oct.  15,  and  of  85  joints  which 
heaved  noticeably  65,  or  76  per  cent,  were 
found  in  them.  It  was  almost  possible  to 
tell  when  certain  sections  were  laid  by  the 
behavior  of  the  joints.  This  was  particu- 
larly noticeable  in  the  secondary  road,  which 
is  9  ft.  wide.  It  was  not  included  in  the 
figures  given  above.  Work  was  begun  on 
it  Oct.  15  and  it  was  completed  Nov.  13. 
The  effect  of  the  roadway  on  traffic  is  indi- 
cated in  the  accompanying  table. 


IN    NEARLY  ALL   CASES  THE   SPACING   BETWEEN   JOINTS   WAS   35    FEET 


until  June  21.  In  addition,  the  spring  was 
unusually  cold,  the  first  warm  days  being 
May  23  and  24. 

6  Per  Cent  of  Joints  Cause  Jar 

A  careful  inspection  of  all  of  the  1915 
work  at  the  end  of  August  showed  that  out 
of  a  total  of  2071  joints,  1944,  or  94  per 
cent,  caused  no  perceptible  jar;  85,  or  4  per 
cent,  caused  a  noticeable  jar,  being  up  not 
more  than  1  in.;  and  42  joints,  or  2  per 
cent,  caused  a  serious  jar,  some  of  these 
being  up  as  much  as  2^/^  in.  All  of  the 
joints  noted  as  causing  a  serious  jar  have 
been  chiseled  through,  and  in  every  case 
they  were  inclined  from  the  vertical. 
Twenty  of  the  42  joints  were  examined  soon 
after  the  heaving  occurred,  and  in  every 
case  water  was  found  in  the  subgrade  be- 
neath the  joint. 

The  most  serious  heaving  was  first  noted 
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None  of  the  concrete  was  actually  laid 
when  the  temperature  was  below  freezing 
point,  but  the  lowest  maximum  temperature 
during  any  one  day  in  the  period  from  Oct. 
15  to  Nov.  30  was  33.9  deg.  Fahr.    During 
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ten  of  the  days  the  minimum  temperature 
was  below  freezing.  The  lowest  temper- 
ature during  the  winter  was  9.3  deg.  below 
zero  and  the  highest  temperature  recorded 
during  the  summer  of  1916  was  100.2  deg. 
above  zero. 

Conclusions 

It  is  likely  that  owing  to  the  low  temper- 
ature at  which  the  concrete  was  laid,  the 
unusually  wet  weather  which  prevailed  dur- 
ing the  fall  of  1915  and  the  unusually  wet 
and  cold  weather  in  the  spring  of  1916  the 
concrete  did  not  set  up  properly.  There 
was  not  the  usual  contraction  due  to  the 
drying  out  of  the  excess  water  of  mixing. 
There  may  not  have  been  the  usual  amount 
of  contraction  due  to  the  lowering  of  the 
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temperature,  and  there  may  have  been  an 
unusual  amount  of  expansion  due  to  the  ex- 
tremely wet  weather.  There  certainly  was 
not  sufficient  space  between  slabs  to  take 
care  of  the  expansion  due  to  the  increase  of 
temperature  in  the  early  summer.  Un- 
doubtedly there  were  contributing  causes, 
as,  for  example,  the  lack  of  verticality  in  the 
joints  and  the  tendency  of  the  wet  sand  sub- 
base  to  expand  and  exert  an  upward  pres- 
sure. It  may  be  true  that  more  careful 
workmanship  or  an  average  season  would 
have  reduced  the  trouble,  but  the  same 
workmanship  and  weather  conditions  led  to 
no  troublesome  heaving  in  the  work  done 
previous  to  Oct.  15.  It  would  seem,  how- 
ever, that  if  for  special  reasons  work  must 
be  continued  late  in  the  fall  in  sections  with 
climatic  conditions  similar  to  our  own  there 
should  be  wider  joints  provided  in  the  later 
work,  as  well  as  special  precautions  as  to 
workmanship. 

Methods  of  Repair 

As  previously  mentioned,  the  worst  joints 
were  chiseled  through.  In  some  cases  the 
open  space  was  as  great  as  4  in.  The  joints 
were  then  filled  with  a  mixture  of  tar  and 
crushed  stone.  Where  it  seemed  likely  that 
the  slabs  might  return  to  their  original  po- 
sition the  abrupt  offset  was  improved  by 
using  tar  and  pea  gravel  in  such  a  way  as 
to  build  up  an  approach.  In  some  cases  this 
strip  was  18  in.  in  width.  Where  it  seemed 
likely  that  there  would  be  no  settling  back 
into  place  the  joints  were  chipped  off,  the 
chipping  being  limited,  so  that  the  thickness 
of  the  slab  was  not  decreased  more  than 
1  in.  All  of  the  minor  inequalities  were 
removed  in  this  way  with  a  mason's  ham- 
mer in  a  satisfactory  manner  and  at  a  very 
low  cost. 

The  length  of  this  article  may  give  an 
erroneous  impression  as  to  the  seriousness 
of  the  trouble  that  has  been  occasioned  by 
the  heaving  mentioned.  At  the  present  time 
the  average  user  of  the  highway  will  not 
notice  any  of  the  joints.  There  are  very 
few  which  cause  any  perceptible  jar.  In 
our  own  case  the  cost  of  the  repairs  made 
has  been  a  very  small  part  of  the  cost  that 
would  have  been  entailed  in  increasing  the 
width  of  joint  to  V2  in.  on  the  entire  road- 
way. A  wider  joint  will  doubtless  increase 
the  cost  of  maintenance.  However,  our  own 
experience  leads  me  to  feel  that  an  increased 
thickness  of  joint  material  is  desirable 
when  the  concrete  is  laid  at  a  temperature 
approaching  the  freezing  point. 


Wind  Pressure  on  Flags  Determined 

Tests  recently  made  at  the  U.  S.  Navy 
Yard,  Washington,  D.  C,  using  the  largest 
flags  that  could  be  handled  in  the  wind  tun- 
nel, form  the  basis  for  an  empirical  formula 
for  determining  the  pressure  of  wind  on 
flags  for  use  in  designing  flagpoles.  Two 
sizes  of  flags  were  used — one  3  x  5 '/a  ft., 
and  the  other  2y2  ^  ^Vi  ft. — and  velocities 
varying  from  20  to  60  miles  per  hour  were 
applied.  The  following  formula  was  found 
to  represent  the  results,  the  constant  vary- 
ing but  slightly  with  size  of  flags,  being  less 
for  the  larger  flag : 

R  =  0.0003Ar  • 

in  which  R  is  the  resistance  in  pounds,  A  is 
the  area  of  flag  in  square  feet,  and  V  is 
the  velocity  of  wind  in  miles  per  hour.  This 
formula  is  for  .steady  wind  pressure.  It  was 
not  found  practicable  to  measure  the  forces 
produced  by  wind  gusts. 


Road  and  Bridge  Expendi- 
tures Increase 

U.  S.  Office  of  Public  Roads  Publishes  Statistics 
Based  Upon  Data  Collected  for  1915 

RAPID  increase  in  total  expenditures  for 
roads  and  bridges,  growth  of  building 
and  maintenance  activities  under  State  su- 
pervision, and  a  sharp  decrease  in  the  pro- 
portion of  contributions  in  the  form  of 
statute  labor  mark  the  development  of  high- 
way work  in  the  United  States  during  the 
last  twelve  years.  These  facts  are  brought 
out  by  statistics  for  the  year  1915,  recently 
compiled  by  the  Office  of  Public  Roads  and 
Rural  Engineering  of  the  U.  S.  Department 
of  Agriculture. 

The  total  length  of  public  roads  in  the 
United  States,  outside  the  limits  of  incor- 
porated towns  and  cities,  was  about  2,452,- 
000  miles  on  Jan.  1,  1916.  Of  this,  about 
277,000  miles,  or  11.3  per  cent,  were  im- 
proved with  some  form  of  surfacing.  The 
mileage  of  surfaced  roads  has  been  increas- 
ing at  the  rate  of  about  16,000  miles  a  year, 
and  in  1915  approximately  one-half  of  this 
increase  was  made  under  the  supervision  of 
State  highway  departments.  In  addition, 
these  departments  supervised  the  mainte- 
nance of  nearly  52,000  miles  of  main  and 
trunk-line  roads. 

Annual  Increase  in  Expenditures 
$80,000,000 

The  increase  in  expenditures  for  road  and 
bridge  work  in  the  United  States  has  been 
from  approximately  $80,000,000  per  year 
in  1904  to  about  $282,000,000  in  1915,  an 
increase  of  more  than  250  per  cent.  The 
expenditure  of  State  funds  during  this  same 
period  increased  from  about  $2,550,000  to 
more  than  $53,000,000.  In  addition,  more 
than  $27,000,000  of  local  funds  was  spent 
under  State  supervision  in  1915,  bringing 
the  total  road  and  bridge  expenditures  man- 
aged by  the  States  to  $80,514,699.  This 
amount  is  greater  than  the  total  expendi- 
tures for  roads  and  bridges  from  all  sources 
in  1904. 

The  growth  in  importance  of  the  State 
highway  departments  has  been  rapid.  The 
first  of  these  agencies  was  created  in  1891, 
in  New  Jersey,  and  now  some  form  of 
highway  department  exists  in  every  State 
except  Indiana,  South  Carolina  and  Texas. 
Since  their  inception  these  departments  had 
expended  to  Jan.  1,  1916,  an  aggregate  of 
$265,350,825  in  State  funds  for  road  and 
bridge  construction,  maintenance  and  ad- 
ministration. They  had  constructed  more 
than  50,000  miles  of  roads  in  co-operation 
with  the  States.  More  than  40,000  miles 
of  these  roads  were  surfaced. 

The  falling  off  in  the  value  of  road  work 
performed  by  statute  and  convict  labor  was 
from  $20,000,000  in  1904,  when  the  total 
road  expenditures  were  $80,000,000,  to 
about  $15,000,000  in  1915,  when  the  total  ex- 
penditures had  grown  to  $282,000,000.  This 
was  a  reduction  from  25  per  cent  of  the 
total  in  the  former  year  to  less  than  51/2 
per  cent  of  the  total  in  1915. 

Increase  IN  Use  of  Better  Types  of  Roads 

An  increase  in  the  use  of  better  and  more 
expensive  types  of  roads  also  is  shown  by 
the  recently  compiled  statistics.  This  de- 
velopment has  been  due,  in  large  part,  to  the 
great  increase  in  automobile  traffic.  It  is 
estimated  that  there  are  now  approximately 
2,500,000  automobiles  in  use  on  the  roads 
of  the  country,  or  one  car  for  every  mile 


of  road.  This  present  motor  traffic  is  in 
excess  of  traffic  of  all  sorts  twelve  years 
ago. 

The  cash  road  and  bridge  expenditures  of 
the  United  States  averaged  only  $28  per 
mile  of  rural  roads  in  1904.  In  1915  this 
average  had  grown  to  $109  per  mile.  New 
Jersey  led  all  other  States  both  in  1904  and 
in  1915,  with  $221  and  $475  per  mile  re- 
spectively. Nevada  made  the  least  expendi- 
ture in  both  years — $3.72  per  mile  in  1904 
and  $17  per  mile  in  1915. 


Water  Will  Wear  Even  Steel 

Parts   of  Waterwheel   Subjected   to    1960-Foot 

Head  Show  Considerable  Erosion  After 

Eighteen  Months  of  Service 

By  V.  W.  KILLICK 

Glendale,  California 

THE  great  erosive  effect  of  water  on 
parts  of  a  waterwheel  is  shown  by  the 
accompanying  photograph.  The  needle, 
valve-seat  and  bucket  were  taken  from  a 
Doble  wheel  after  having  been  subjected 
continuously  for  a  period  of  eighteen 
months  to  receiving  375  miner's  inches  of 
water  at  the  bottom  of  a  1960-ft.  drop. 
The  Doble  wheel  was  installed  in  power 


WEAR    ON    WATERWHEEL    PARTS   AFTER   EIGHTEEN 
MONTHS    UNDER    HIGH    HEAD 

house  2  of  the  Southern  California  Edison 
Company,  in  the  mouth  of  Mill  Creek  can- 
yon, near  Redlands,  Cal.  The  electric  cur- 
rent generated  at  this  plant  is  derived  from 
the  water  power  of  Mill  Creek.  Part  of  the 
waters  of  the  creek  are  diverted  from  their 
natural  course  about  3  miles  above  the 
power  house  and  are  piped  to  a  reservoir  on 
a  high  cliff  nearly  2000  ft.  above  the  plant,  * 
from  which  cliff  the  water  has  almost  a 
vertical  fall  into  the  waterwheels. 

Although  the  water  is  thoroughly  strained 
so  that  it  contains  less  than  0.1  per  cent  of 
solid  matter,  it  has,  during  the  short  time 
mentioned,  eroded  the  nickel-steel  needle  to 
the  extent  shown  in  the  picture.  The  sur- 
face of  the  bucket  is  also  considerably  in- 
dented. For  comparison  a  new  needle  is 
shown,  and  a  silver  dollar  in  the  picture 
gives  the  relative  size  of  the  parts.  When 
installed  the  needle  fits  into  the  valve  seat 
shown  on  the  right,  and  the  water  is  turned 
into  the  wheel  by  screwing  up  the  needle, 
leaving  a  space  between  it  and  the  valve- 
seat. 


Dam  Work  on  Kentucky  River  Will  Be 
Completed  by  November 

With  the  completion  of  dam  14,  probably 
in  November,  the  entire  system  of  dams  on 
the  Kentucky  River  will  have  been  com- 
pleted and  that  river  put  in  navigable  con- 
dition from  its  source  to  its  mouth.  Re- 
pairs to  dam  2  necessitated  by  flood  damage 
in  1913  have  recently  been  finished  at  a  cost 
of  about  $34,000. 
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Selecting  Economical  Type  of  Riveted  Joint 
for  Steel  Pipes  and  Standpipes 

Tables  and  Diagrams  Developed  as  Result  of  Investigation  to  Determine 
Proper  Design  for  Pipe  Line — Effect  of  Efficiency  of  Joint  on  Economy 

By   FRANK   H.  CARTER 
Designing   Engineer,   Cliftondale,  Mass. 


WHILE  attempting  to  select  the  proper 
type  of  joint  for  a  54-in.  riveted  steel 
pipe  line  about  2800  ft.  in  length  under  475- 
ft.  head  early  in  1913,  under  the  direction 
of  Henry  F.  Bryant,  consulting  engineer,  of 
Brookline,  Mass.,  through  whose  courtesy 
the  writer  is  enabled  to  publish  that  part 
of  this  paper  relating  to  pipe  lines,  it  was 
found  that  little  or  nothing  had  been  writ- 
ten on  the  question  of  the  relative  econ- 
omies of  the  different  kinds  of  riveted 
joints. 

The  vital  point  in  the  construction  of  a 
riveted  container  made  of  plates,  whether 
for  water,  steam,  or  air,  and  whether  the 
structure  be  a  vertical  standpipe,  horizon- 
tal pipe  line,  a  steam  boiler  or  an  air  tank, 
is  the  design  of  the  joint.  As  the  thickness 
of  plates  which  must  be  used  depends  large- 
ly on  the  efficiency  of  the  joint,  the  selec- 
tion of  the  proper  type  of  joint,  with  due 
regard  to  the  differences  in  the  costs  of  the 
various  types,  is  obviously  the  principal  fac- 
tor in  the  determination  of  the  greatest 
economy  of  design;  an  increase  in  the  effi- 
ciency of  the  joints  means  a  saving  in  the 
thickness  of  metal  required. 

Riveted  Steel  Pipe  Lines 

The  average  efficiencies  of  the  several 
types  of  joints  considered  is  approximately 
as  given  in  Table  1.  An  attempt  was  made 
to  ascertain  the  cost  of  these  several  kinds 
of  joints  by  inquiry  among  boilermakers 
located  near  Boston,  but  with  little  suc- 
cess, except  in  the  case  of  one  prominent 
maker  who  wrote  that  the  comparative 
costs  of  the  joints  might  be  broadly  stated 
as  given  in  Table  1  under  "Relative  Cost." 


Table  1 — Values  for  Various  Types  of  Joints 

Cost 
Rela-    per 
Efflc-       tive  100-ft. 
Type  of  joint  iency      cost     head 

Single-riveted   lap   Joint 0.576       100     ?6.00 

Double-riveted    lap    joint 0.739        170        4.63 

Triple-riveted   lap   joint 0.750        ...        4.36 

Double-riveted  butt  Joint 0.820        330        4.33 

Triple-riveted   butt   joint 0.875       520       4.12 

Quadruple-riveted  butt  Joint. . .   0.937       570       3.94 


These  values  are  as  close  as  this  manufac- 
turer could  give  because  of  the  scarcity  of 
available  information  on  the  subject.  A 
check  was  obtained  from  the  statement  of 
another  of  Boston's  prominent  boiler  manu- 
facturers that  he  estimates  about  $12  to 
$18  as  the  increase  in  cost  of  one  type  of 
joint  over  another  for  a  boiler  18  ft.  long; 
that  is,  a  quadruple-butt  joint  costs  from 
$12  to  $18  more  than  a  triple-butt  joint. 

Cost  Based  on  Weight 

The  only  recourse  left  was  to  compute 
the  weights  of  the  different  joints  at  some 
considerable  labor  and  to  estimate  the  rela- 
tive costs  from  the  weights  alone,  without 
regard  to  any  other  factor,  notwithstand- 
ing the  fact  that  the  labor  cost  of  a  joint 
may  vary  more  rapidly  than  the  compara- 
tively few  extra  pounds  of  metal  involved 
in  substituting,  for  instance,  a  quadruple- 
riveted  butt  joint  for  a  double-riveted  lap 
joint.      As   the   diameter   of    the   penstock 


increases,  the  requirement  that  the  most 
efficient  joint  be  selected  to  insure  maxi- 
mum economy  is  more  apparent,  and  the 
question  of  increased  labor  cost  with  in- 
creased number  of  rows  of  rivets  is  of 
smaller  moment.  Hence  any  question  as 
to  the  extra  labor  or  material  cost  involved 
in  the  more  complicated  joints  over  and 
above  the  more  simple  joints  is  vastly  ex- 


ness  of  pipe.  In  fact,  practically  the  es- 
sence of  this  paper  is  found  in  the  cost 
per  100  ft.  of  allowable  safe  static  head 
given  in  the  last  column  of  Table  1,  which 
was  computed  on  a  basis  of  i/z-in.  plate  for 
a  pipe  of  54-in.  diameter,  using  10,000  lb. 
per  square  inch  as  the  safe  unit  stress  on 
the  net  section,  with  no  other  allowance  for 
corrosion  or  for  water  hammer.  This  is 
practically  equivalent  to  assuming  16,000 
lb.  per  square  inch  unit  stress  on  net  sec- 
tion with  100  lb.  per  square  inch  assumed 
water  hammer  at  the  wheels  and  an  allow- 
ance of  1/16-in.  thickness  for  corrosion. 


^i'l^^'^  ^  <^ 


Comparative  Diagrams 

The  fact  that  these  two  methods  are  so 
nearly  equivalent  is  shown  in  an  accom- 
panying diagram.     The  upper  line  repre- 
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cceded  by  the  saving  in  thickness  of  metal 
for  the  pipe  itself. 

Tables  were  computed  for  a  pipe  54  in. 
in  internal  diameter  with  roundabout 
seams  every  72  in.  The  weight  of  the  lap 
and  rivets  required  to  make  up  the  round- 
about seams  was  computed,  and  also  the 
ratio  of  the  total  weight  of  lap  and  rivets  to 
the  weight  of  72-in.  length  of  the  "barrel"  of 
the  pipe  plus  the  weight  of  the  necessary 
straps  or  laps,  as  the  case  might  be.  This 
ratio  was  added  to  the  overweight  per- 
centage and  applied  to  the  weight  of  the 
pipe  per  foot,  including  straps  or  laps, 
after  which  the  weight  per  foot  of  the 
rivets  was  added  to  make  up  the  total  esti- 
mated weight  of  the  pipe  per  foot  complete. 
A  price  of  4  cents  per  pound  was  used  to 
estimate  the  cost  of  the  pipe.  From  data 
furnished  the  writer  from  time  to  time, 
through  the  courtesy  of  E.  E.  Lockridge, 
chief  engineer  of  the  Springfield  Water 
Works,  on  the  cost  of  laying  42-in.  lock-bar 
pipe  it  was  estimated  that  it  would  cost 
$0,186  times  the  diameter  of  the  pipe  in 
feet  to  lay  the  pipe  in  the  trench  and  field- 
rivet  and  calk  it  in  approximately  30-ft. 
lengths. 

A  summary  of  these  tables  is  shown  in 
Table  2,  where  the  weight  per  linear  foot, 
the  cost  per  linear  foot  delivered  along  the 
trench  and  the  allowable  static  head  com- 
puted on  a  basis  of  10,000  lb.  per  square 
inch  net  section  are  given  for  each  thick- 


sents  the  allowance  of  100  lb.  water  ham- 
mer at  the  lower  end  of  the  pipe  at  the 
power  plant,  assuming  the  water  hammer 
to  be  practically  nothing  at  the  upper  and 
open  end  of  the  pipe  at  the  equalizing  tank. 
This  line  is  drawn  23  lb.  higher  than  nec- 
essary for  the  water-hammer  allowance  to 
provide  for  the  1/16-in.  extra  thickness  of 
pipe  allowed  for  corrosion.  The  horizontal 
line  at  El.  1020  marks  the  full  reservoir, 
while  El.  990  is  minimum  low  water.  The 
line  next  below  is  drawn  to  represent  the 
hydraulic  gradient  with  the  54-in.  pipe  flow- 
ing full.  The  slanting  line  is  a  diagram- 
matic illustration  of  the  profile  of  the  pipe 
line  itself.  This  is  not  strictly  correct,  as 
the  true  profile  is  not  a  straight  line;  but 
the  straight  line  will  answer  as  well  as  the 
true  profile  to  illustrate  the  point  that  an 
allowance  of  10,000  lb.  on  the  next  section 
is  well  within  the  truth  and  is  probably  as 
close  a  method  of  determining  the  proper 
thickness  of  pipe  as  any  which  might  be  de- 
vised. 

Computations  of  thickness  of  pipe  for  an 
allowance  of  16,000  lb.  on  the  net  section 
with  100  lb.  water  hammer  at  the  lower 
end  and  an  allowance  of  1/16  in.  extra 
throughout  for  corrosion  are  shown  on  the 
upper  side  of  the  lowest  slanting  straight 
line,  which  represents  the  profile  of  the 
pipe  line,  and  may  readily  be  compared 
with  a  similar  scale  drawn  along  the  bot- 
tom of  the  same  straight  profile  line,  and 
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RELATIVE  THICKNESS  FOR  RIVETED  STEEL  PIPE  LINES 

Different  assumptions  made  in  methods  of   computation   are   indicated   on    the 

diagram. 


computed  on  the  basis  of  10,000  lb.  per 
square  inch  on  net  section,  with  no  other 
allowance  either  for  corrosion  or  for  water 
hammer.  The  latter  method  automatically 
cares  for  the  assumption  that  water  hammer 
decreases  from  a  maximum  at  the  wheels 
to  practically  zero  at  the  upper  end  of  a 
pipe  line  which  is  open  at  the  upper  end. 
At  first  thought  10,000  lb.  on  the  net  sec- 
tion, after  deducting  the  proper  amount 
for  loss  in  efficiency  due  to  joints,  seems 
absurdly  low.  It  is  a  fact,  however, 
learned  from  an  examination  of  the  files  of 
current  engineering  publications  that 
many  pipe  lines  in  the  Western  states  have 
been  designed  for  a  stress  of  from  6000  to 
7500  lb.  unit  stress  on  the  gross  section. 

Relative  Economy 

The  relative  economy  of  the  different 
types  of  joints  is  perhaps  more  clearly 
illustrated  by  means  of  the  curves  given  in 
the  diagrams  than  by  means  of  the  tables. 
The  quadruple-riveted  butt  joint  is  clearly 
the  cheapest  type  of  riveted  joint,  while  the 
very  poor  economy  of  the  single-riveted  lap 


joint  is  obvious.  Thus  $1,000  will  purchase 
84.5  ft.  of  7/16-in.  single-riveted  lap  joint 
steel  pipe  at  $11.85  per  linear  foot,  or 
$1,000  will  purchase  128  lin.  ft.  of  %-in. 
quadruple-riveted  joint  steel  pipe  at  $7.80 
per  linear  foot,  both  of  which  will  safely 
stand  a  static  head  of  about  202  ft.  at  10,- 
000  lb.  per  square  inch  on  the  net  section. 
No  doubt  the  actual  increased  labor  cost  of 
a  54-in.  quadruple-riveted  butt  joint  over 
that  of  a  single-riveted  lap  joint  would  bring 
these  figures  somewhat  nearer  together,  but 
for  larger  diameters  the  actual  saving  ef- 
fected by  the  use  of  the  more  complicated 
joints  is  very  apparent. 

The  diagram  on  page  467  illustrates  a 
method  by  which  riveted  steel  pipe  lines 
may  be  quickly  laid  out  for  approximate 
estimates  of  cost.  It  is  well  known  that 
the  thickness  of  a  steel  pipe  line  is  deter- 
mined by  the  formula 


t  = 


rp 

es 


where  t  is  thickness  of  pipe  required  in 
fractions  of  an  inch;  r,  the  internal  radius 


of  the  pipe  in  inches;  p,  the  internal  wa- 
ter pressure  on  the  pipe  in  pounds  per 
square  inch;  e,  the  efficiency  of  the  joint 
as  compared  with  the  gross  section  of  the 
plate;  and  s,  the  allowable  working  stress 
on  the  net  section  in  pounds  per  square  inch 
of  metal.  To  use  the  diagram,  bear  in 
mind  that  s  is  9000  and  e  is  1.00  for  the 
values  given;  hence,  to  find  the  safe  head 
in  feet  for  any  pipe  of  given  diameter  for 
any  value  of  e  other  than  unity  and  any 
other  value  of  s  than  9000  lb.  per  square 
inch,  multiply  h  as  read  from  the  diagram 
by  se/9000. 

For  instance,  suppose  it  is  required  to 
determine  the  safe  head  which  a  single- 
riveted  lap  joint  54  in.  in  diameter  pipe 
with  y2-in.  thickness  will  stand,  assuming 
10,000  lb.  as  the  safe  working  unit  stress 
on  the  net  section.  Entering  the  diagram 
at  the  Va-in.  line  at  the  left,  and  running 
horizontally  to  the  inclined  line,  marking  a 
diameter  of  54  in.,  we  read  385  ft.  as  the 
safe  head.  By  the  rule  just  given  we  must 
multiply  this  value  by  10,000  X  0.576/9000, 
and  the  head  required  is  245  ft.,  which  in 


Table  2 — Weight,    cost  and   Safe   Static  Head  tor  54-1n.   Rivbted  Steel  Pipe 


WmOHT POUNDS    PER   LINEAR   FOOT 


COST DOLLARS    PER    LINEAR    FOOT 


ALLOWABLE    STATIC    HE'AD   IN    FEET 


Lap  Joints 


Thickness        Single  Double 

% 172.4  174.0 

9/32 193.4  194.9 

5/16 212.2  214.3 

11/32 233.1  236.4 

% 251.7  256.0 

13/32 277.6  281.2 

7/16 296.7  300.7 

15/32 317.4  324.7 

W 339.0  344.9 

17/32 368.3 

9/16 386.4 

19/32 421.1 

% 442.8 


Butt  Joints 


Lap  joints 


Butt  joints 

- « 


Lap-joints 


Butt  Joints 


Triple 
176.6 
198.1 
217.2 
240.4 

260.9 
285.9 
306.0 
331,0 

350.1 
371.3 
390.4 
424.4 
444.0 


Double 
185.9 
208.8 
230.8 
250.9 

277.4 
302.3 
325.9 
350.5 

376.2 


Triple  Quadruple  Single 
192.5        195.6  6.90 

220.4        208.0  7.75 

239.0        234.1  8.50 

262.3        272.1  9.35 


281.3 
317.2 
336.8 
369.3 

388.9 
409.5 
428.6 
473.0 
482.7 


288.2 
324.2 
342.3 
379.5 

398.6 
418.7 
437.8 
476.1 
495.2 


10.10 
11.10 
11.90 
12.70 

13.60 


Double 
6.95 
7.80 
8,65 
9.45 

10.25 
11.25 
12.05 
12.95 

13.75 
14.75 
15.55 
16.85 
17,75 


Triple 
7,05 

7.95 
8,70 
9.65 

10.45 
11.45 
12.25 
13.25 

14.00 
14.90 
15.60 
16  95 
17.75 


Double 
7.45 
8,35 
9.25 

10.05 

11.10 
12.10 
13.05 
14.05 

15.10 


Triple  QuadrupleSingle 
7,70  7,80  130 

8.80  9.05  137 

9.55  9.35  153 

10,50   10,90     162 


Double  Triple 

158  165 

175  183 

194  203 

207  220 


11.25  11.50 

12.65  12.90 

13.50  13.70 

14.75  15.20 


15.55 
16.40 
17.20 
18.95 
19.35 


15.95 
16.75 
17.55 
19.05 
19.80 


177 
189 
204 
212 

226 


225 
243 
262 
277 

296 
306 
324 
335 
353 


240 
261 
280 
300 

321 
341 
361 
377 
397 


Double 
176 
198 
219 
240 

260 
282 
306 
327 

349 


Triple  Quadruple 
189    201 
213     227 
236     252 
259     276 


283 
306 
330 
353 

377 
401 
424 
444 
45S 


302 
327 
352 
377 

402 
427 
453 
476 
498 
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this  case  may  be  checked  by  referring  to 
the  other  diagram. 

The  saving  in  total  weight  of  metal  by 
using  joints  of  high  efficiency  for  stand- 
pipes,  especially  those  of  large  diameter,  is 
very  marked.  For  instance,  in  the  case  of 
a  standpipe  40  ft.  in  diameter  and  100  ft. 
high,  assuming  an  efficiency  of  93.7  per 
cent  for  quadruple-riveted  butt  joints,  a 
saving  in  the  weight  of  metal  of  approxi- 
mately 10,000  lb.  was  effected.  It  has  been 
demonstrated  that  the  economical  riveted 
joint  for  riveted  steel  pipes,  boilers  and 
standpipes,  at  least  those  54  in.  in  diameter 
or  greater,  in  so  far  as  the  economy  is  to 


(^ _^ 

■ 

• 

CLIFTONDALE  STANDPIPE  IS  45  FEET  IN  DIAMETER 
AND  85  FEET  HIGH 


be  determined  by  the  weight,  is  that  of  the 
highest  efficiency. 

The  standpipe  at  Cliftondale,  Mass.,  built 
by  the  Chicago  Bridge  &  Iron  Works  and 
shown  in  the  accompanying  vif-w,  was  de- 
signed according  to  the  method  indicated 
in  this  paper. 


Illinois  Highway  Commission  Gives 
Rules  for  Dragging 

Illinois  has  a  large  mileage  of  earth  roads. 
For  that  reason  proper  dragging  is  a  mat- 
ter of  great  importance.  The  following  are 
a  number  of  rules  given  by  the  State  High- 
way Commission  as  an  aid  in  accomplishing 
the  best  results: 

Use  a  light  drag. 

Haul  It  over  the  road  at  an  angle  so  that  a  small 
amount  of  earth  is  pushed  to  the  center  of  the  road. 

Drive  the  team  at  a  walk. 

Ride  on  the  drag ;  do  not  walk. 

Begin  at  one  side  of  the  road,  returning  up  the 
opposite  Bide. 

Drag  the  road  as  soon  after  every  rain  as  pos- 
sible, but  not  when  the  mud  is  in  such  a  condition 
as  to  stick  to  the  drag. 

Do  not  drag  a  dry  road. 

Drag  whenever  possible  at  all  seasons  of  the  year. 

The  width  of  traveled  way  to  be  maintained  by 
the  drag  should  be  from  IS  to  20  ft.  First  drag  a 
little  more  than  the  width  of  a  single  wheel  track, 
then  gradually  increase  until  desired  width  is  ob- 
tained. 

Always  drag  a  little  earth  toward  the  center  of 
the  road  until  it  Is  raised  from  10  to  12  in.  above 
the  edges  of  the  traveled  way. 

If  the  drag  cuts  too  much,  shorten  the  hitch. 

The  amount  of  earth  that  the  drag  will  carry 
along  can,  to  a  very  great  extent,  be  controlled  by 
the  driver,  depending  on  whether  he  stands  near 
the  cutting  end  or  away  from  it. 

When  the  roads  are  flr.st  dragged  after  a  very 
muddy  spell  the  wagons  should  drive,  if  possible, 
to  one  side  until  the  roadway  has  a  chance  to 
freeze  or  to  partly  dry  out. 

The  best  results  from  dragging  are  obtained  only 
by  repeated  application. 


British  Standardization  Aids  Industries 

History,  Organization  and  Methods  of  Engineering  Standards 
Committee  Outlined  and  Its  Industrial  Importance  Emphasized 


CONVINCING  EVIDENCE  of  the  value 
and  national  importance  of  the  work 
being  done  by  the  Engineering  Standards 
Committee,  in  the  work  of  which  are  en- 
gaged some  500  members  of  the  five  leading 
engineering  institutions  of  Great  Britain — 
the  Institution  of  Civil  Engineers,  the  In- 
stitution of  Mechanical  Engineers,  the  In- 
stitution of  Electrical  Engineers,  the  Insti- 
tution of  Naval  Architects  and  the  Iron  and 
Steel  Institute — is  presented  in  a  paper 
read  Sept.  7  before  the  British  Association 
by  the  secretary  of  the  committee,  and  pub- 
lished in  Engineering.  The  following  ex- 
tracts may  be  of  interest  to  engineers  in 
this  country,  particularly  with  reference 
to  the  parallel  work  being  done  here  by 
the  American  Society  for  Testing  Materials. 
The  value  of  standardization,  the  effect  on 
quality  of  product,  the  history  and  growth 
of  the  British  committee,  its  internal  or- 
ganization and  the  success  of  the  movement 
are  discussed  in  detail. 

Value  of  Standardization 

"It  is  scarcely  necessary  nowadays  to 
insist  on  standardization  as  being  of  para- 
mount importance  to  economic  production, 
but  that  was  not  so  clearly  seen  sixteen 
years  ago,  before  the  advent  of  the  British 
Engineering  Standards  Committee.  How- 
ever, keen  competiton  from  outside,  the 
legitimate  demands  of  labor  for  a  higher 
standard  of  living,  coupled  with  the  desire 
of  capital  for  an  adequate  return,  have  com- 
pelled the  whole  industry  to  introduce  mod- 
ern order  and  system  in  all  its  methods  of 
production,  former  individualistic  methods 
giving  way  to  co-ordination  and  collective 
effort.  These  improvements,  which  have 
already  resulted  in  marked  benefits,  must 
not  only  be  maintained,  however,  but  con- 
tinually added  to  if  the  full  advantages  are 
to  be  reaped. 

Revision  Necessary 

"Crystallization,  however,  which  would 
tend  to  impede  and  to  stultify  progress, 
must  be  jealously  guarded  against  if  stand- 
ardization is  to  be  of  permanent  value  and 
the  purchaser  is  not  to  be  deprived  of  the 
benefit  of  competitive  effort  and  inventive 
genius.  Those  responsible  for  the  initiation 
of  the  standardization  movement  in  Great 
Britain  realized  from  the  first  that  in  order 
to  avoid  undesirable  stereotyping  of  prac- 
tice it  would  be  necessary  from  time  to 
time  to  revise  standards. 

"Satisfactory  results  have  been  arrived 
at  not  by  one  section  of  the  community  im- 
posing its  opinions  on  the  other,  but  rather 
as  the  result  of  co-operative  action,  mutual 
concession  and  ultimate  agreement  among 
all  the  interests  concerned.  The  adoption 
of  standards  agreed  on  in  this  way  un- 
doubtedly promotes  uniformity  of  practice, 
avoidance  of  waste,  elimination  of  harsh 
and  unnecessary  conditions,  reduction  of 
manufacturing  costs,  and  last,  but  by  no 
means  least,  engenders  a  feeling  of  mutual 
confidence  between  user  and  producer  such 
as  could  not  be  secured  by  isolated  actioo 
on  the  part  of  either. 

"Experience,  moreover,  has  shown  clearly 
that  such  procedure  does  not  lower  the 
standard  of  quality,  but  tends  rather  to 
raise    it,    for    standardization    carried    out 


along  these  lines  reflects,  in  effect,  the  con- 
census of  opinion  as  to  what  constitutea 
best  modern  practice. 

"Successful  standardization  can  only  be 
arrived  at  by  common  consent  of  all  those 
who  take  full  part  in  the  initiation  and 
working  out  of  the  actual  details  of  the 
various  specifications  which  are  intended 
to  be  recommended  ultimately  for  public 
use.  The  realization  of  this  guiding  prin- 
ciple by  the  founders  of  the  Engineering 
Standards  Committee  is  probably  one  of  the 
chief  reasons  for  the  wide  adoption  of  the 
British  Standard  Specifications,  which  have 
no  authority  other  than  that  of  public 
opinion. 

Inception  and  Growth  of  Committee 

"The  movement,  as  represented  by  the 
Engineering  Standards  Committee,  the 
greatest  voluntary  effort  of  its  kind,  in 
which  public  spirit  has  been  so  lavishly 
shown,  was  founded  in  1901,  through  the 
initiative  of  Sir  John  Wolfe  Barry,  K.C.B., 
who  had  long  been  coming  to  the  conclusion 
that  some  means  were  urgently  required  to 
systematize  design  and  production  of  com- 
ponent parts.  In  January,  1901,  he  laid  the 
matter  as  affecting  the  engineering  trades 
of  the  country  before  the  council  of  the 
Institution  of  Civil  Engineers,  with  the  re- 
sult that  a  committee  was  appointed  to  con- 
sider the  question  of  standardizing  various 
kinds  of  iron  and  steel  sections.  The  com- 
mittee reported  favorably  on  the  project, 
and  the  council  of  the  Institution  of  Civil 
Engineers  adopted  the  report,  and  the  co- 
operation of  the  five  leading  engineering 
institutions  of  the  kingdom  was  subse- 
quently secured. 

"Thus  from  a  single  committee,  consist- 
ing originally  of  seven  members,  appointed 
to  discuss  the  advisability  of  standardizing 
rolled  sections  and  rails,  has  grown  the 
present  far-reaching  organization  with  its 
sixty-four  committees  and  subcommittees, 
as  well  as  numerous  panels,  including,  in  all, 
well  over  500  members  freely  giving  their 
time  and  experience,  often  at  great  personal 
inconvenience,  and  dealing  with  subjects 
embracing  practically  the  whole  engineering 
practice. 

Internal  Organization 

"The  internal  organization  of  the  Engi- 
neering Standards  Committee  need  only  be 
very  briefly  referred  to,  as  it  is  fully  set 
out  in  the  report  on  work  accomplished, 
which  is  issued  annually.  The  main  com- 
mittee, which  is  composed  of  nineteen  offi- 
cial representatives  of  the  five  leading  en- 
gineering institutions,  has  charge  of  the 
administration  of  the  whole  of  the  work, 
the  raising  of  the  necessary  funds,  the  con- 
trolling of  the  expenditure,  the  selection  of 
subjects  for  standardization,  and  the  rati- 
fication of  all  reports  and  specifications  pre- 
sented by  the  various  sectional  committees 
for  its  approval  prior  to  publication.  The 
sectional  committees  are  appointed  by  the 
main  committee,  who  nominate  the  respec- 
tive chairman  and  arrange  the  mode  in 
which  the  subjects  are  to  be  dealt  with.  The 
sectional  and  subcommittees  contain  repre- 
sentatives of  the  various  government  de- 
partments, consulting  engineers,  manufac- 
turers,  contractors   and   users,   as  well  as 
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representatives  from  the  technical  societies 
and  trade  associations  concerned." 

A  diagram,  not  reproduced  here,  shows 
the  relation  of  sectional  committees,  sub- 
committees and  panel  committees  to  the 
main  committee.  The  sectional  committees 
are:  Bridges  and  general  building  con- 
struction; section j  and  tests  for  materials 
used  in  ships  and  their  machinery;  railway 
rolling  stock  underframes;  locomotives; 
cement;  electrical;  pipe  flanges;  rails;  fur- 
nace; publication  and  calculations;  cast- 
iron  pipes;  vitrified  ware  pipes;  automobile 
parts;  rope  pulley  grooves;  screw  threads 
and  limit  gages;  wire  ropes;  road  material, 
and  galvanized  corrugated-iron  and  steel 
sheets. 

"The  main  committee  only  studies  sub- 
jects at  the  request  of  the  various  sections 
of  the  industry  concerned,  and  does  not  ven- 
ture to  make  recommendations  except  on 
the  initiative  of  the  engineers  or  responsible 
representatives  of  the  trade  affected.  The 
utmost  care  is  taken  at  the  very  outset  to 
insure  that  all  who  have  or  could  possibly 
have  any  interest  in  the  proposed  stand- 
ardization shall  be  adequately  represented 
(through  their  recognized  societies  and 
trade  associations,  if  such  exist)  on  the 
committee  intrusted  with  the  work.  If  nec- 
essary, evidence  is  taken,  the  advice  of  ex- 
perts is  sought,  and  in  this  way  all  parties 
are  consulted  and  have  a  voice  in  the  initial 
proposals,  thus  avoiding  much  subsequent 
friction  which  might  otherwise  occur. 

Experimental  Work 

"In  drawing  up  industrial  standards,  ex- 
perimental investigations  frequently  become 
necessary  in  order  to  establish  the  facts 
underlying  the  principles  involved,  and  in 
this  connection  the  National  Physical  Labo- 
ratory has  been  and  is  conspicuously  useful. 
It  is  in  effect  the  committee's  official  testing 
bureau,  and  its  ultimate  authority  in  mat- 
ters concerning  electrical  and  mechanical 
tests,  acting  in  an  advisory  capacity  in  all 
the  work  in  which  unbiased  experimental 
data  are  essential. 

"Each  sectional  committee  is  given  an  op- 
portunity, once  a  year,  of  passing  in  review 
the  specifications  for  which  it  has  been  re- 
sponsible, for  possible  revision  or  addition 
if  experience  shows  that  such  is  desirable, 
and  it  is  this  system  of  keeping  abreast 
of  invention  and  progress  which  adds  so 
greatly  to  the  practical  value  of  the  work 
of  the  committee. 

"The  British  Standard  Specifications, 
which  are  confined  to  the  main  technical 
clauses  necessary  for  the  purchase  of  the 
product  to  which  the  specification  relates, 
find  an  increasingly  wide  adoption.  They 
are  being  increasingly  adopted  throughout 
the  country,  in  home  and  export  trade  in 
general." 

Success  of  Movement 

That  the  efforts  at  standardization  have 
been  successful  is  demonstrated  by  the 
complete  statement  given  in  the  paper  to 
show  the  results  already  accomplished.  For 
example,  of  these  results  directly  relating 
to  the  field  of  the  civil  engineers  there  are 
cited :  The  number  of  rolls  in  use  by  British 
manufacturers  have  been  largely  reduced; 
formerly  70  sections  of  tramway  rails  were 
rolled;  these  have  been  reduced  to  5.  A 
similar  reduction  has  occurred  for  all  ordi- 
nary .sections,  such  as  angles,  tees,  chan- 
nels and  beams.  The  British  Standard 
Specification  for  Portland  cement  is  now 
generally  adopted  by  engineers  and  manu- 


facturers throughout  the  whole  country, 
probably  75  per  cent  of  the  total  output 
conforms  to  this  standard;  and  the  London 
County  Council  has  required  that  all  rolled 
steel  used  in  the  construction  of  skeleton 
frameworks  of  buildings  must  comply  with 
the  British  Standard  Specifications,  and 
that  all  cement  used  must  conform  to  the 
British  Standard. 


Tablets  Set  in  Concrete  for 
Coast  Survey  Stations 

Name  or  Number  of  Benchmark  and  Date  Es- 
tablished Stamped  on  Center — Inscription 
Explains  Point 

SO  THAT  engineers  and  surveyors  may 
take  advantage  of  U.  S.  Coast  and 
Geodetic  Survey  benchmarks  and  stations, 
tablets  have  been  issued  by  the  government 
for  use  by  the  engineers  of  the  Survey. 
Each  tablet  is  set  in  concrete  or  some  kind 
of  masonry  structure  and  tells  the  nature 
of  the  station. 

Directions  for  using  the  new  devices  state 
that  "wherever  a  triangulation,  reference, 


NEW    TRIANGULATION    STATION    TABLET 

topographic  or  hydrographic  station  or  a 
leveling  or  tidal  benchmark  is  established 
and  marked  with  the  standard  inscribed 
metal  disk  or  cap,  the  disk  or  cap  should  be 
stamped  with  the  name  of  the  station  or 
the  number  of  the  benchmark.  There  should 
also  be  stamped  the  year  in  which  the  sta- 
tion or  benchmark  is  established.  If  a  sta- 
tion or  benchmark  is  recovered  which  had 
been  marked  with  an  inscribed  disk  or  cap, 
the  name  or  number  and  the  date  when 
originally  established  should  be  stamped. 
Also,  when  a  recovered  station  or  benchmark 
which  had  not  been  marked  with  a  disk  or 
cap  is  remarked  with  a  disk  or  cap  the  name 
or  number  and  the  date  of  original  establish- 
ment should  be  stamped. 

"When  a  new  or  recovered  magnetic  sta- 
tion is  marked  with  a  disk,  the  year  in 
which  the  station  was  established  should  be 
stamped  on  the  disk.  It  is  not  necessary  to 
stamp  the  name  of  the  mark  of  a  magnetic 
station. 

"The  only  exception  to  this  general  rule 
should  be  when  the  stamping  cannot  be  done 
except  at  excessive  cost  or  delay  to  the  work 
or  when  to  stamp  the  mark  would  loosen  or 
destroy  it."    

Give  Elevations  of  1000  Points  in 
State  of  Mississippi 

The  elevations  of  more  than  1000  points 
in  Mississippi  are  given  in  Bulletin  639, 
recently  published  by  the  U.  S.  Geological 
Survey.  The  highest  point  noted  in  the 
report,  but  not  the  highest  point  in  the 
state,  is  in  the  luka  quadrangle,  Tishomingo 
County.  The  hi'ghest  point  located  in  Missis- 
sippi is  a  few  miles  southwest  of  luka, 
where  an  unnamed  summit  rises  to  a  height 
of  780  ft.  above  sea  level. 


Well-Made  Concrete  Tanks 
Afifected  by  Few  Fluids 

Lard    Oil,    Sulphite    Liquor,    Cider    Vinegar, 
Molasses  and  Brine  Are  Found  to  Dis- 
integrate the  Surface 

RESULTS  of  tests  made  for  the  Portland 
Cement  Association  to  determine  the  ef- 
fects of  commercial  liquids  on  concrete 
tanks,  extending  over  a  period  of  at  least 
thirteen  months,  and  in  some  cases  over 
longer  periods  as  supplementary  studies, 
have  been  reported  by  the  Institute  of  In- 
dustrial Research,  Washington,  D.  C.  In 
most  cases  it  was  found  that  plain  untreated 
concrete  of  good  mixture,  properly  placed, 
resisted  the  action  of  the  various  liquids 
used  in  the  tests  just  as  well  as  the  con- 
crete given  special  treatment.  Certain  sub- 
stances caused  marked  disintegration,  al- 
though at  the  present  time  the  data  avail- 
able are  not  considered  complete  for  these 
materials.  For  example,  it  is  claimed  in 
some  .quarters  that  molasses  has  not  been 
found  to  affect  concrete  tanks,  and  in  other 
cases  that  concrete  brine  tanks  have  stood 
well  under  the  disintegrating  action  of  a 
concentrated  brine  solution. 

Concrete  Not  Affected 

In  the  case  of  the  following  fluids,  plain 
dense  concrete  of  1 :2 :4  mix  was  found  after 
thirteen  months  to  be  practically  uninjured: 
Menhaden  oil,  linseed  oil,  rosin  oil;  4  per 
cent  caustic  soda  solution ;  tanning  solution, 
and  sauerkraut.  The  use  of  special  treat- 
ments of  the  inside  surface  gave  no  better 
results  than  plain  concrete  for  these  ma- 
terials. 

On  the  other  hand,  it  was  found  that  plain 
concrete  was  affected  by  lard  oil,  sulphite 
liquor  and  cider  vinegar.  Lard  oil  softens 
the  surface  of  the  concrete  and  exposes  the 
aggregate,  and  no  satisfactory  special 
treatment  to  prevent  this  action  has  yet 
been  reported.  Sulphite  liquor  lays  bare 
and  loosens  the  coarse  aggregate  under  a 
progressive  action  that  makes  it  unsafe  to 
use  untreated  concrete  for  storage  of  this 
liquid.  In  a  supplementary  report  it  is 
stated  that  the  only  satisfactory  method  of 
protecting  concrete  from  disintegration  by 
sulphite  liquor  yet  found  is  by  surface  treat- 
ment with  a  paint  coat  of  blown  oil-gilsonite 
compound.  A  concrete  tank  treated  with 
such  compound  has  now  been  used  success- 
fully for  the  storage  of  sulphite  liquor  for  a 
period  of  15  months  and  is  at  the  present 
time  in  perfect  condition.  No  other  treat- 
ment than  that  just  noted  has  prevented 
disintegration. 

Acid  Protective  Paint 

This  blown-oil  gilsonite  compound  should 
be  applied  as  follows:  Dissolve  100  parts 
by  weight  of  Utah  asphalt  (gilsonite)  in 
250  parts  of  turpentine.  At  ordinary  tem- 
perature, 24  hours  will  be  required  for  per- 
fect solution,  stirring  frequently.  A  per- 
forated metal  basket  in  which  to  suspend 
the  broken  lumps  of  asphalt  in  the  solvent 
will  accelerate  solution.  Add  5  parts  of 
neutral  petroleum  oil.  Two  coats  should  be 
applied  with  a  brush,  allowing  at  least  24 
hours  for  the  drying  of  each  coat. 

Cider  vinegar  attacks  the  concrete  in  ex- 
actly similar  manner  to  the  sulphite  liquor. 
In  a  supplementary  report,  it  is  stated  that 
the  remarks  relative  to  sulphite  liquor 
are  applicable  to  the  tests  made  with  cider 
vinegar.  The  blown  oil-gilsonite  compound 
has  been  in  use  for  a  period  of  15  months, 
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and  as  the  surface  treatment  caused  no  in- 
jury to  either  concrete,  coating  or  vinegar, 
it  may  be  said  that  vinegar  may  safely  be 
stored  in  concrete  tanks  if  so  protected.  It 
was  found  that  an  application  of  two  coats 
of  paraffin  dissolved  in  benzol  gave  better 
results  than  plain  concrete,  but  was  not  en- 
tirely satisfactory. 

Effect  of  Molasses 

Molasses,  according  to  a  supplementary 
report,  can  be  prevented  from  affecting  the 
concrete  by  using  proper  varnish.  At  the 
end  of  16  months'  test  a  concrete  tank  cov- 
ered with  two  coats  of  Bakelite  varnish  has 
proved  absolutely  satisfactory  for  storing 
molasses.  This  is  the  only  test  that  has 
been  made  in  which  neither  the  concrete, 
coating  nor  molasses  has  been  injured.  It 
may  therefore  be  said  that  molasses  may 
safely  be  stored  in  concrete  which  has  been 
properly  protected  by  the  application  of  two 
coats  of  Bakelite  varnish. 

Similarly,  it  is  reported  that  concentrated 
brines  from  the  manufacture  of  salt  had  no 
injurious  effect  on  a  concrete  tank  coated 
with  two  layers  of  gilsonite  compound  be- 
tween which  was  placed  asphalt  burlap 
fabric,  also  covered  with  a  heavy  coat  of 
gilsonite.  Upon  this  was  placed  a  1 :2  ce- 
ment mortar  coating  and  facing,  and  two 
coats  of  Bakelite.  In  the  report  it  was 
suggested  that  probably  as  good  results 
could  be  obtained  by  omitting  the  asphalt 
felt  and  usinjg  instead  a  swab  coat  of  blown- 
oil  gilsonite  compound,  after  painting  with 
a  printing  coat  of  the  same  material  thinned 
with  gasoline.  Upon  this  a  layer  of  burlap 
fabric  and  two  swab  coats  of  the  compound 
should  be  placed,  then  the  cement  mortar 
and  Bakelite  treatment  applied  as  described. 


Unballasted  Subway  Track 
Proves  Economical 

Ten   Years'    Experience   in   Philadelphia  .  with 

Ties  on  Cohcrete  Bed  Shows  50  Per  Cent 

Lower  Maintenance  Cost 

NEARLY  ten  years  of  severe  service  of 
unballasted  track  in  the  Philadelphia 
subway  have  satisfied  William  S.  Twining, 
director  of  the  department  of  city  transit, 
Philadelphia,  and  chief  engineer  of  the 
Rapid  Transit  System  at  the  time  the  track 
was  laid,  of  the  economy  and  desirability 
of  that  type  of  construction.  He  discusses 
the  subject  in  a  recent  issue  of  the  Electric 
Railway  Journal.  Except  on  curves,  where 
there  had  been  rail  renewals,  the  track  is 
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still  as  originally  laid,  while  ballasted  track 
on  the  Market  Street  elevated  line,  laid  at 
the  same  time  with  the  same  type  of  rail 
and  joints,  required  extensive  rail  and  tie 
renewals  in  1912  and  1913.  Taking  into  ac- 
count maintenance,  Mr.  Twining  estimates 
a  10-per  cent  lower  cost  per  mile  for  the 
unballasted  track. 

The  first  section  of  the  unballasted  track, 
the  construction  of  which  is  shown  in  the 
accompanying  cross-section,  was  placed  in 
operation  in  February,  1907,  and  has  been 
in  continuous  use  since  that  date.  The  same 
rail  and  construction  throughout  as  origin- 
ally laid  is  still  in  service  with  the  exception 
of  the  rail  on  curves,  and  probably  the  rail 
on  tangents  will  have  a  life  of  about  a  year 
and  a  half  more.  During  this  period  ap- 
proximately 3,500,000  cars  have  used  the 
track,  or  a  tonnage  of  about  140,000,000. 

Comparison  of  Types 

As  there  is  no  ballasted  construction  on 
any  of  the  subway  tracks  in  Philadelphia, 
the  nearest  approach  to  a  comparison  of 
maintenance  costs  between  the  ballasted  and 
the  unballasted  type  of  construction  is  af- 
forded by  the  tracks  of  the  Market  Street 
elevated  line  immediately  west  of  the  sub- 
way. These  were  laid  at  the  same  time 
with  precisely  the  same  type  of  rail  and 
similar  joint  plates.  The  elevated  construc- 
tion consists  of  6  X  8-in.  by  8-ft.  ties  on 
stone  ballast  with  a  depth  of  from  5  to  8 
in.  beneath  the  ties.  The  rail  on  the  ele- 
vated structure  was  in  such  condition  in 
1912  as  to  demand  renewal  throughout  the 
entire  section  between  Twenty-ninth  and 
Sixty-third  streets.  This  was  done  late  in 
1912  and  early  in  1913,  after  a  life  of  six 
years,  and  during  1912  and  1913  the  greater 
part  of  the  ties  were  likewise  renewed. 

Comparative  yearly  costs  per  mile  are 
given  in  the  accompanying  table,  and  show 
a  difference  of  $354  per  mile  per  year  in 


favor  of  the  unballasted  construction.  The 
life  lengths  of  the  rail  are  based  on  actual 
experience  in  Philadelphia.  There  is  no 
information  at  hand  as  to  how  long  un- 
treated ties  will  last  in  the  subway,  but  the 
present  ties  are  in  first-class  condition  after 
nearly  ten  years  of  service,  and  their  life 
length  has  been  placed  at  fifteen  years.  The 
ties  in  each  case  are  untreated. 

Other  advantages  of  the  unballasted  con- 
struction given  by  Mr.  Twining  are  the 
cleanliness  of  the  subway  and  the  addi- 
tional room  obtained  for  the  storage  of  ma- 
terial for  repairs  or  renewals.  The  matter 
of  cleanliness,  it  is  pointed  out,  is  very  im- 
portant.   The  floor  is  practically  a  grano- 


CouPARATiVB  Costs  op  Unbau.a8tbd  and  Bau^abtbd 

CONBTRUCTION 

Unb.illasted  Construction 
Interest  on  initial  cost   ($44,352  at  5  per 

cent)    $2,218.00 

Sinking  fund  for  tie  renewals   ($4,224   In 

fifteen   years)    192.00 

Sinking  fund  for  rail  renewals    ($6,336  In 

ten  years)    496.00 

Maintenance     528.00 

Total  yearly  cost  per  mile $3,434.00 

Ballasted  Construction 
Interest  on   initial  cost   ($24,288  at  5  per 

cent)    $1,214.00 

Sinking  fund  for.  tie  renewals    ($5,808   in 

eight  years)    600.00 

Sinking  fund  for  rail  renewals  ($6,336  in 

six  years)    918.00 

Maintenance 1,056.00 

Total  yearly  cost  per  mile $3,788.00 


lithic  surface,  which  can  be  cleaned  either  by 
flushing  with  water  or  by  sweeping  with  or- 
dinary brooms,  both  of  which  methods  have 
been  used  effectively  and  to  such  an  extent 
that  absolutely  no  foreign  matter  of  any 
description  has  been  allowed  to  remain. 
The  track  space  of  station  platform  is  swept 
up  each  night  during  night  traflSc,  and  the 
other  portions  of  the  subway  are  cleaned 
at  frequent  intervals. 

In  conclusion  Mr.  Twining  states  that 
after  nearly  ten  years  of  service  there  is 
no  hesitancy  in  saying  that  the  aims  of  the 
designers  have  been  fully  realized,  and  that 
no  defects  have  been  indicated  that  would 
suggest  any  desirable  changes  in  the 
method  of  construction. 


Record  Grade  for  Concrete  Pavement 

So  far  as  is  known,  the  steepest  grade 
upon  which  concrete  has  been  used  is  in  Los 
Angeles.  The  Portland  Cement  Association 
has  recently  distributed  a  photographic  re- 
production of  Baxter  Street  in  that  city/ 
where  grades  range  from  11  to  29  per  cent. 


COMPLETED   UNBALLASTED  TRACK   IN  PHILADELPHIA   SUBWAY,   AND    SAME   IN    COURSE   OF   CONSTRUCTION,  WITH  STEEL  EXPOSED 
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American  Engineers  for 
Canadian  Work 

Two    Contrasting    Views    Presented    of    Con- 
troversy Arising  from  Choice  of  Head  for 
Government  Valuation  of  Railroads 

TWO  contrasting  views  have  reached  this 
journal  from  Canada  relative  to  the 
appointment  of  Prof.  George  F.  Swain  to 
take  charge  of  the  government  valuation 
of  the  Canadian  railways  and  the  circular 
of  protest  issued  by  the  Canadian  Society 
of  Civil  Engineers.  R.  A.  Ross,  consulting 
engineer,  of  Montreal,  in  a  letter  to  the 
editor  of  the  Engineering  Record,  holds 
that  the  action  of  the  Canadian  Society  is 
in  no  way  a  reflection  on  Prof.  Swain,  nor 
even  on  American  engineers,  but  is  the 
beginning  of  a  campaign  to  force  the  Do- 
minion's lawyer-politicians  to  recognize  the 
Canadian  engineers.  He  points  to  the  ex- 
clusion by  law  of  Canadian  engineers  from 
American  governmental  affairs,  and  insists 
that  in  self-defense  Canadians  must  fight 
against  free  trade  that  works  one  way  only. 
Another  side  of  the  matter  is  presented  by 
the  Toronto  Mail  and  Empire,  which,  quot- 
ing from  a  government  memorandum  in 
answer  to  the  circular  and  from  statements 
by  Sir  Henry  Draj-ton  of  the  special  com- 
mission, points  to  the  necessity  for  getting 
the  best  man  for  a  work  of  such  magnitude 
and  to  the  scarcity  of  Canadian  engineers 
at  once  qualified  by  experience  to  take 
charge  of  the  investigation  and  unaffiliated 
with  any  of  the  properties  to  be  investi- 
gated. 

R.  A.  Ross'  Letter 

Mr.  Ross'  letter  is  as  follows: 
"I  have  read  with  a  great  deal  of  interest 
the  editorial  in  your  issue  of  Sept.  23,  page 
369,  dealing  with  the  circular  recently  is- 
sued by  the  Canadian  Society  of  Civil  En- 
gineers relative  to  the  appointment  of 
Prof.  Swain  as  engineering  adviser  to  a 
commission  recently  formed  by  the  Cana- 
dian government  for  the  study  of  the  rail- 
way problem  in  this  country.  Your  edi- 
torial is  unexceptionable  both  in  spirit  and 
tone  and  affords  the  opportunity  Canadian 
engineers  desire  to  place  their  position  be- 
fore the  engineering  fraternity  in  the 
United  States. 

"As  regards  the  case  in  point,  it  is  one 
of  a  series  of  similar  appointments  made 
by  the  Dominion  and  provincial  govern- 
ments which  have  hitherto  called  forth 
merely  desultory  criticism  by  individual 
members  of  the  society. 

The  Beginning  of  a  Campaign 

"In  this  case  (a  particularly  flagrant 
one  in  the  opinion  of  all)  it  was  decided 
that  united  action  should  be  taken,  not, 
be  it  noted,  so  much  against  American  en- 
gineers as  such,  nor  at  all  against  Prof. 
Swain,  but  against  the  government's  total 
neglect  of  Canadian  engineers.  The  action 
is  intended  as  the  opening  gun  of  a  cam- 
paign to  force  a  recognition  of  the  engineer 
.on  our  lawyer  politicians. 

"In  dealing  with  the  matter  we  first  met 
Prof.  Swain  at  a  small  dinner  in  his  honor 
in  Montreal,  and  laid  before  him  our  in- 
tended program,  in  which  his  case  was  a 
mere  incident,  pointing  out  that  we  had 
no  criticisms  to  offer  as  to  his  attitude,  as 
we  would  all  be  ready  to  act  for  the  govern- 
ment of  the  United  States  should  that  gov- 
ernment decide  to  call  in  Canadian  engi- 
neers for  advice — a  thing,  by  the  way, 
which  has  never  happened  and  never  can 


happen,  owing  to  the  legislation  against 
such  appointments  to  which  you  refer  in 
your  editorial. 

Ethics  and  Plain  Living 

"Your  editorial  deals  with  the  Canadian 
engineers'  action  on  a  high  ethical  plane. 
We  entirely  agree  with  the  ethics  of  high 
thinking  and  plain  living,  and  have  held 
that  position  up  till  recently  without  com- 
plaint, although  the  plain  living  has  be- 
come plainer,  especially  during  the  last 
three  years;  but  at  last  we  have  awakened 
to  the  fact  that  the  game  is  not  played  in 
that  way,  and  that  the  admonition  is  not 
for  practical  use,  but  only  for  application 
to  others — and  we  apparently  are  the 
others. 

"The  Canadian  engineer  is  not  sur- 
rounded by  carefully  constructed  wire  en- 
tanglements of  defensive  laws,  and  has  had 
to  fight  in  the  open  against  all  comers — 
and  they  have  come  in  recent  years  in  ever- 
increasing  numbers.  We  are  therefore  in 
the  position  of  a  nation  of  avowed  free 
traders  who  find  that  the  other  fellows  are 
protectionists,  and  that  in  order  to  obtain, 
not  the  free  trade  which  they  desire  and 
have  always  upheld,  but  merely  a  fair  trade, 
they  must  take  such  action  as  will  provide 
at  least  the  less  desirable  alternative. 

"How  far  we  may  ultimately  find  it  ad- 
visable to  go  in  the  direction  of  much  dis- 
liked protection  we  do  not  know,  but  the 
present  situation  is  not  as  yet  connected 
with  a  demand  for  legislation,  being  de- 
signed merely  to  discourage  the  calling  in 
of  outsiders  where  such  necessity  does  not 
exist.  As  a  matter  of  fact,  the  engineer 
in  this  as  in  other  countries  resents  his 
position  under  the  domination  of  the  poli- 
tician and  proposes  to  make  himself  felt, 
and  with  this  view  you  will  be  in  entire 
sympathy  and  rejoiced  to  know  that  we  are 
at  last  alive  and  kicking. 

Little  Criticism  of  the  Circular 

"Your  interest  in  the  question  of  the  re- 
ception accorded  the  circular  will  be  satis- 
fied when  you  know  that  the  decision  of 
the  council  was  unanimous,  and  as  to  the 
membership  in  general  the  only  criticisms 
we  have  heard  are  from  four  United  States 
members,  all  directed  along  the  lines  of 
your  editorial.  This  unanimous  approval 
of  Canadian  members  must  indicate  clearly 
that  the  matter  is  not  a  new  question,  but 
has  been  drilled  in  during  past  years  by 
experience  of  governmental  action,  and  in- 
dicates a  well-grounded  body  of  opinion 
indorsing  the  action  of  the  council. 

"The  American  engineer  in  question  is  a 
member  of  our  society,  and  a  valued  one, 
and  your  query  as  to  how  we  can  protest 
his  appointment  on  government  work  can 
be  covered  quite  simply.  A  large  number 
of  Canadians  are  members  of  American 
societies  and  yet  require  a  special  act  of 
Congress  for  each  case  to  permit  of  their 
doing  government  work.  May  it  be  perti- 
nent to  inquire  what  would  be  the  attitude 
of  the  American  societies  toward  any 
American  government  which  preferred 
Canadians,  and  passed  over  without  con- 
sideration their  ovm  countrymen,  or  un- 
dertook to  remove  the  legal  restrictions  im- 
posed on  alien  engineers  in  the  United 
States? 

"The  foregoing  question  does  appear 
pertinent  to  such  confirmed  free  traders  as 
ourselves,  as  should  we  later  obtain  such 
protection  as  exists  for  engineers  in  your 
country  we  might  be  able  to  swap  advan- 


tages and  both  return  to  that  high  ethical 
plane  which  we  may  be  forced  reluctantly 
to  abandon  in  the  not  distant  future,  as 
our  campaign  for  the  recognition  of  the 
engineer  develops." 

The  Government  Viewpoint 

The  comments  of  the  Toronto  Mail  and 
Empire  on  the  controversy  are  in  part  as 
follows : 

"The  government  memorandum  says: 
'It  is  the  policy  of  the  government  to  em- 
ploy Canadians  for  all  public  purposes;  but 
having  regard  to  the  magnitude  and  se- 
riousness of  the  questions  which  confront 
the  government  with  regard  to  the  rail- 
ways, they  have  not  been  disposed  to  dic- 
tate to  the  commissioners  in  the  selection 
of  the  best  available  assistance  on  this  con- 
tinent or  elsewhere.  Indeed,  the  govern- 
ment could  not  expect  the  commissioners  to 
undertake  the  very  important  and  arduous 
task  which  has  been  set  before  them,  unless 
they  were  given  a  free  hand  in  such  mat- 
ters.' 

"Sir  Robert  Borden  secured  from  Sir 
Henry  Drayton  a  report  upon  the  matter. 
Sir  Henry  states  that  no  apology  is  to  be 
made  for  the  appointment  complained  of, 
that  of  Professor  Swain  of  Harvard,  him- 
self a  member,  as  Sir  Henry  points  out,  of 
the  Canadian  society.  Sir  Henry's  letter 
incidentally  throws  much  light  on  the  char- 
acter of  the  work  which  the  commissioners 
have  undertaken.  He  states  his  personal 
preference  for  local  men,  but  adds  that  in 
a  situation  of  the  present  magnitude  the 
best  men  available  must  be  got,  wherever 
they  may  be.  Professor  Swain  has  not 
been  selected  to  advise  the  commission  on 
construction  or  operation. 

Few  Canadians  Eligible 

"The  commissioners  have  decided  to  ob- 
tain a  physical  valuation  of  the  various 
railways,  a  work  which  calls  for  a  large 
staff  and  six  months  of  time.  No  gen- 
eral valuation  has  ever  been  made  in  Can- 
ada. It  is  work  which  Professor  Swain 
has  done  in  the  United  States  for  years. 
Sir  Henry  points  out  that  all  Canadian  rail- 
way engineers  of  standing  have  been,  at 
some  time,  or  are  now  employed  by  rail- 
way companies,  and  the  council  of  the  pro- 
testing society  includes  two  Canadian  Pa- 
cific engineers,  two  Grand  Trunk  and  two 
Canadian  Northern,  as  well  as  engineers 
of  the  government  railways. 

"  'Besides  the  matter  of  public  interest 
in  having  an  entirely  unprejudiced  report,' 
Sir  Henry  says,  'the  interests  of  the  com- 
panies themselves  must  be  considered.' 

"He  alludes  to  the  unfairness  of  having 
the  engineers  of  one  road  value  the  prop- 
erty of  another.  Sir  Henry  expresses  the 
belief  that  the  protest  of  the  society  was 
launched  in  good  faith,  but  he  calls  atten- 
tion to  the  council's  circular  calling  upon 
members  of  the  society  to  write  to  mem- 
bers of  Parliament. 

"  'It  would  be  difficult,'  says  the  com- 
missioner, 'to  imagine  a  more  complete  ini- 
tiation of  an  attempt  to  achieve  a  result 
by  political  influence.'  He  gives  the  opin- 
ion that  on  permanent  government  work 
only  Canadians  should  be  employed,  but 
says  that  for  temporary  work  the  best 
man  should  be  got  without  regard  to  his 
parish  or  country,  'and  a  great  hurt  will 
be  done  to  public  ownership  and  adminis- 
tration in  Canada  if  campaigns  such  as 
that  now  undertaken  are  to  flourish  in  the 
future.' " 
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New  Terminal  Is  Under  Way 
at  San  Antonio 

Program  of  Missouri,  Kansas  &  Texas  Includes 

New  Passenger  and  Freight  Stations 

and  7-Mile  Subsidiary  Belt  Line 

By  D.  A.  TOMLINSON 

Company   A,   Illinois  Engineers,   Camp   Lyon, 

San  Antonio,  Texas 

THE  CONGESTION  of  present  facilities 
at  San  Antonio,  Tex.,  caused  by  increase 
in  traffic,  has  led  the  Missouri,  Kansas  & 
Texas  Railway  to  make  designs  for  new 
and  more  adequate  terminals  for  both  pas- 
sengers and  freight.  At  present  this  road 
uses  the  Southern  Pacific  terminals,  leas- 
ing certain  freight  facilities  and  running 
rights.  The  San  Antonio  Belt  &  Terminal 
Railway  Company,  controlled  by  the  Mis- 
souri, Kansas  &  Texas,  has  been  organized 
to  construct  and  operate  the  desired  termi- 
nal facilities,  which  for  the  present  will  be 
used  exclusively  by  the  latter.  Final  plans 
are  now  being  prepared  and  preliminary 
construction  is  under  way.  It  is  estimated 
that  the  work  now  planned  will  cost  $2,- 
000,000. 

Belt  Line 

The  Missouri,  Kansas  &  Texas  tracks, 
entering  from  the  north,  now  join  those  of 
the  Galveston,  Harrisburg  &  San  Antonio 
(Southern  Pacific)  at  June  Avenue  in  the 
northeast  part  of  the  city,  all  trains  of  the 
former  running  in  from  there  over  tracks 
of  the  latter  to  the  station  at  Commerce 
and  Walnut  streets.  The  new  belt  line  will 
run  due  south  from  the  Southern  Pacific 
junction,  as  a  continuation  of  the  present 
Missouri,  Kansas  &  Texas  tracks  for  2 
miles,  thence  turn  and  run  4  miles  west  and 
then  run  northeast  1  mile  to  the  new  termi- 
nal in  the  block  bounded  by  South  Flores, 
Durango,  South  Laredo  and  Arsenal  streets, 
half  a  mile  southwest  of  the  business  center 
of  the  city.  Thus  to  reach  the  new  terminal 
from  the  present  Missouri,  Kansas  &  Texas 
tracks  the  new  line  will  make  a  semicircle 
in  the  outskirts  of  the  city  on  the  east  and 
south  sides.  The  main  line  will  be  single 
track,  with  provision  for  a  second  track 
when  desired,  and  increasing  to  two  and 
three  tracks  near  the  terminal. 

Present  plans  call  for  7  miles  of  main 
tracks  and  8  miles  of  yard  tracks.  A  freight 
yard  is  to  be  constructed  half  a  mile  north 
of  the  present  Southern  Pacific  junction  on 
200  acres  of  ground  near  Fort  Sam  Hous- 
ton and  Camp  Lyon  (formerly  Camp  Wil- 
son), where  the  Illinois  and  Wisconsin 
militia  is  in  camp. 

New  Terminals 

The  passenger  station  at  Durango  and 
South  Flores  Streets  will  be  a  one-story 
structure  of  mission  design,  costing  about 
$125,000.  There  are  to  be  three  station 
tracks,  1200  ft.  in  length,  with  provision 
for  additional  tracks  when  needed. 

Just  west  of  the  passenger  station  will 
be  a  team  yard  consisting  of  thirteen  tracks, 
placed  in  pairs  on  12-ft.  centers,  with  35- 
ft.  centers  across  the  driveways.  Beyond 
them,  fronting  on  South  Laredo  Street,  will 
be  a  one-story  reinforced-concrete  freight 
house,  50  X  255  ft.,  with  four  house  tracks. 
At  the  north  end  will  be  a  second  story, 
50  X  50  ft.,  for  offices. 

As  far  as  practicable,  street  grade-cross- 
ings are  to  be  avoided,  the  tracks  passing 
under  nine  streets  and  over  seven,  and 
crossing  but  two  at  grade.     There  will  be 


four  railroad  grade-crossings — two  with  the 
Southern  Pacific  and  two  with  the  San  An- 
tonio &  Aransas  Pass.  Nearly  500,000  cu. 
yd.  of  earth  is  to  be  moved,  the  average  haul 
being  about  a  mile. 

This  summer  work  was  begun  on  the  sta- 
tion and  approaches,  but  as  yet  construction 
has  not  been  started  on  the  main  line. 

San  Pedro  Creek  flows  along  the  station 
site  and  approaches  for  some  2800  ft.,  and 
to  secure  space  and  prevent  washouts  after 
heavy  storms  a  conduit  to  carry  it  through 
the  property  is  under  construction.  South 
of  the  station  it  is  of  mass  concrete,  14  ft. 
4  in.  wide  and  6  ft.  deep,  and  is  open.  It 
is  on  the  west  side  of  the  right-of-way, 
leaving  space  for  four  tracks  on  the  east 
side.  This  section,  which  will  be  1400  ft. 
long,  is  nearly  completed.  The  creek  will 
be  carried  beneath  the  station  in  a  covered 
conduit,  also  1400  ft.  long,  consisting  of 
two  chambers,  each  8  ft.  wide  and  6  ft. 


NEW  TERMINAL  WILL  BE  NEAREST  TO  CITY  HALL 

deep,  work  on  which  will  be  started  shortly. 
The  open  section  of  the  conduit  is  of  mass 
concrete;  in  the  covered  section  the  walls 
and  bottom  will  be  mass,  and  the  top  over 
which  tracks  will  be  laid  will  be  reinforced. 
The  construction  of  this  conduit  requires 
the  removal  of  about  17,000  cu.  yd.  of 
earth. 

Design  of  the  Conduit 

In  the  design  of  the  conduit  the  drain- 
age area  was  found  to  be  1450  acres,  and 
the  average  slope  of  the  watershed  10  in 
1000.  Assuming  a  rain  of  3  in.,  and  com- 
puting the  maximum  runoff  from  the  Berkli- 
Ziegler  formula  Q  =  CrA{fJ/A,  with  C, 
the  percentage  of  runoff,  taken  as  75,  Q 
was  found  to  be  990  sec.-ft. 

In  the  covered  conduit,  with  each  half  8 
ft.  wide  and  6  ft.  deep,  it  was  considered 
allowable  for  the  water  to  reach  a  depth  of 
5  ft.  9  in.,  and  in  the  Kutter  formula  the 
coefficient  of  friction  was  taken  as  0.012. 
Using  the  formula  v  =  cy/rs,  s  was  0.00284, 
r  was  2.36,  c  was  147  and  v  was  found  to 
be  11.9  ft.  per  second.  With  an  area  of  5 
ft.  9  in.  by  8  ft.  in  each  half  of  the  conduit, 
the  total  runoff  at  this  velocity  would  be 
1094  sec.-ft.  In  the  open  conduit,  giving  it 
the  same  depth  and  allowable  depth  of  flow, 
and  a  width  of  14  ft.,  s  being  the  same  as  in 
the  closed  conduit,  and  r  being  3.16,  v  fig- 
ured 14.2  ft.  per  second  and  Q  1143  sec.-ft. 

As  soon  as  certain  franchise  rights  are 
secured  from  the  city,  work  will  be  pushed 
on  all  sections  on  the  line,  and  it  is  expected 
that  it  will  be  completed  some  time  in  1917. 
The  work  is  being  done  by  Thomas  &  Jones, 
of  St.  Louis,  general  contractors,  on  the 
cost-plus-percentage  basis.  L.  F.  Lonnbladh 
is  chief  engineer  of  the  belt  line  and  of  the 
Missouri,  Kansas  &  Texas.  E.  L.  Martin 
is  resident  engineer  in  direct  charge  of  the 
work. 


A  Law  Formulated  to  Prevent 
Public  Service  Strikes 

Henry  R.  Towne  Proposes  Enlistment  Contract 
Between  Company  and  Employee  and  Or- 
derly Treatment  of  Differences 

AN  enlistment  contract  for  a  stated  term, 
after  a  probationary  period  for  new  em- 
ployees, is  one  of  the  features  of  a  law 
proposed  by  Henry  R.  Towne,  past  presi- 
dent of  the  Merchants'  Association  of  New 
York,  to  insure  continuous  and  adequate 
service  from  all  public  utilities.  Such  a 
contract  would  be  required  between  each 
utility  and  each  of  its  employees,  and  would 
be  renewable  by  mutual  agreement.  The 
company  could  terminate  the  contract  be- 
cause of  misconduct  by  the  employees,  as 
defined  by  law;  because  of  slack  business, 
in  which  case  the  employee  should  have 
thirty  days'  notice,  or  two  weeks'  pay  and 
immediate  release,  or  because  of  disability 
or  superannuation,  on  stated  notice.  The 
employee  could  terminate  the  contract  be- 
cause of  valid  family  or  personal  necessity, 
because  of  sickness  or  unfavorable  effect  on 
health,  or  for  cause  not  stated,  upon  fair 
notice,  without  penalty  if  with  the  com- 
pany's consent,  otherwise  subject  to  fine  as 
provided  by  law. 

Schedules  of  Fines 

A  schedule  of  fines  for  both  corporation 
and  employee  would  be  a  part  of  the  plan. 
Fines  against  the  company  would  be  col- 
lectible from  a  fund  created  by  the  company 
and  vested  in  a  trustee;  those  against  an 
employee  from  a  fund  created  by  the  com- 
pany's retention  of  a  percentage  of  the  em- 
ployee's first  wages — the  company  to  return 
this  fund  with  interest  when  the  employee 
leaves  the  company.  Several  methods  are 
proposed  for  the  assessment  of  fines,  which 
would  be  payable  to  the  other  party  to  the 
contract. 

Employees  would  have  a  right  to  join  any 
lawful  organization,  and  could  alone  or  in 
combination  with  others  request  concessions 
in  wages  or  conditions  of  service,  and  the 
company  would  be  required  to  give  prompt 
and  fair  consideration  to  all  such  requests, 
without  discriminating  against  any  em- 
ployee for  participation  in  such  requests. 
The  employee  could  appeal  decisions  to  a 
joint  board  of  award,  constituted  under  the 
law  by  joint  action  of  the  company  and  its 
employees,  and  both  the  company  and  its 
employees  would  have  the  right  to  appeal 
to  an  appropriate  federal  or  state  body. 

During  the  term  of  any  contract  between 
the  company  and  an  employee  the  discharge 
of  an  employee  or  the  cessation  of  services 
by  the  employee,  except  as  provided  by  law 
and  previously  stated,  would  be  an  offense 
at  law  and  punishable  as  such. 


Typhoid  Decreases  in  St.  Louis 

Filtration  of  the  St.  Louis  water  supply 
is  probably  responsible  for  the  low  death 
rate  of  7  per  100,000  population  reported  in 
the  latest  annual  report  of  E.  E.  Wall,  water 
commissioner.  He  states  that  the  quality 
of  the  water  delivered  to  consumers  for 
1915  has  always  been  of  a  higher  standard 
than  that  set  by  the  U.  S.  Treasury  Depart- 
ment for  drinking  water  to  be  supplied  by 
common  carriers.  The  death  rate  for  six- 
teen years,  beginning  with  1900,  is  as  fol- 
lows: 29.2,  33.8,  37.1,  47.1,  36.2,  19-0,  17.4, 
15.6,  14.2,  14.9,  13.8,  15.4,  10.4,  16.9,  12.4 
and  7.0. 
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Every  Possible  Precaution  Observed  to  Make 
Watertight  Keechelus  Reservoir,  Washington 

Impervious  Foundation,  Watertight  Connection  to  Embankment  and 
Inclosed  Stilling  Pond  Features  of  Design  of  Dam  in  Yakima  Valley 

By  C.  E.  CROWNOVER 
Construction  Engineer,  U.  S.  Reclamation  Service,  Meadow  Creek,  Washington 


IN  the  central  part  of  the  State  of  Wash- 
ington tributary  to  the  Yakima  River  is 
a  large  section  of  arid  land  extending  for 
more  than  100  miles  along  the  river.  Irri- 
gation had  been  practised  in  this  valley  since 
1867,  but  confined  to  small  areas  along  the 
small  streams  where  diversion  was  not  diffi- 
cult. With  the  advent  of  the  Northern  Pa- 
cific Railway  in  1886,  real  irrigation  devel- 
opment began.  From  that  time  until  the 
passage  of  the  Reclamation  Act,  in  1902, 
irrigation  developed  in  the  Yakima  Valley 
until  121,000  acres  were  under  cultivation 
in  this  manner.  The  natural  flow  of  the 
Yakima  River  and  its  tributaries  had,  dur- 
ing the  latter  part  of  the  irrigating  season, 
been  overappropriated,  and  was  leading  to 
serious  complications  of  water  rights. 

No  storage  had,  up  to  this  time,  been 
provided,  and  it  was  evident  that  before 
further  development  could  take  place  it 
would  be  necessary  to  supply  storage  water. 
With  this  in  view,  investigations  were  be- 
gun by  the  U.  S.  Reclamation  Service  in 
1904.  Preliminary  surveys  indicated  that 
at  the  headwaters  of  the  streams  favorable 
sites  for  storage  reservoirs  existed,  and  that 
these  were  capable  of  economical  develop- 
ment. The  Secretary  of  the  Interior  re- 
quired that  before  any  work  be  undertaken 
in  the  valley,  either  for  the  impounding 
of  storage  or  the  placing  of  water  on  the 
land,  all  water  rights  be  settled  and  all 
pending  litigation  dismissed.  This  was  ac- 
complished late  in  1905,  and  early  in  1906 
construction  was  authorized. 

The  work  was  made  possible  by  an  act  of 
the  State  Legislature  of  March  4,  1905, 
granting  special  privileges  to  the  United 
States.  In  conformity  with  this  act  a  no- 
tice was  filed  in  the  office  of  the  State  land 
commissioner  on  May  10,  1905,  withdraw- 
ing all  the  water  of  the  Yakima  River  and 
its  tributaries  then  unappropriated.  This 
withdrawal  has  been  maintained  by  the  ex- 
tension of  time  on  the  part  of  the  State  for 


the  construction  of  the  necessary  works  for 
the  use  of  the  waters. 

Water  to  Irrigate  More  Than  450,000 
Acres 

Extended  investigations  were  at  once  be- 
gun to  determine  the  areas  that  could  be 
most  economically  watered  and  the  maxi- 
mum amount  of  storage  capacity  that  could 
be  developed.  It  was  found  that  the  amount 
of  land  susceptible  of  irrigation,  and  on 
which  it  was  possible  to  place  water  at  a 


construction  of  canal  and  distribution  sys- 
tems was  begun  in  the  valley  below  by  the 
Reclamation  Service,  and  the  completion  of 
these  has  kept  pace  with  the  development  of 
storage. 

Keechelus  Lake  Stores  152,000  Acre-Feet 

By  the  construction  of  a  dam  at  the  foot 
of  Lake  Keechelus  a  reservoir  will  be  created 
with  a  storage  capacity  of  152,000  acre-feet. 
Of  that  amount  40,000  acre-feet  is  obtained 
from  substorage  by  lowering  the  natural 
surface  of  the  lake  30  ft.  and  the  remainder 
of  112,000  acre-feet  by  raising  the  lake 
surface  57  ft. 

The  material  at  the  site  of  the  dam  is  a 
glacial  deposit  heavily  covered  with  forest 
trees.  The  length  of  the  embankment  is 
6500  ft.  at  the  crest.  In  order  to  utilize 
several  natural  dikes,  seven  curves  are  in- 
troduced into  the  alignment,  as  shown  on 
the  general  plan.     The  height  of  the  em- 


Data  on  Yakima  River  Reservoirs 
Maximum 

Height  of  Contents  of 

Capacity.            Length  of     Dam  Above  Embankment, 

Reservoir                                        Acre-Feet            Dam,  Ft.     Gate  Sill,  Ft.  Cu.  Yd. 

Bumping  Lake 34,000                  3,500                     40  233,800 

Kachess  Lake 210.000                 1,400                    75  182,100 

Keechelus  Lake   152,000                  6,500                   100  522,000 

Clealum   Lake    501,000                     700                   188  415,000 

Tieton     185,000                  1,030                   192  991,000 

1,082,000 


Type  of  Dam 
Earth  and  gravel 
Earth  and  gravel 
Earth  and  gravel 
Earth  and  gravel 
Earth  and  rock  fill 


reasonable  cost,  exceeded  that  for  which 
water  could  be  made  available.  It  was  dis- 
covered that  storage  reservoirs  with  a  com- 
bined capacity  of  1,082,000  acre-feet  could 
be  constructed  at  a  reasonable  cost,  and 
that  the  water  so  stored,  when  properly  han- 
dled in  conjunction  with  the  flood  flows, 
would  be  sufficient  for  the  irrigation  of 
452,000  acres  in  addition  to  the  areas  which 
have  sufficient  low-water  rights. 

These  five  reservoirs  are  all  located  near 
the  headwaters  of  the  Yakima  River  or  its 
tributaries.  In  no  case  does  bedrock  exist 
within  a  reasonable  depth,  so  that  the  earth 
or  rock-fill  type  of  dam  has,  in  all  cases, 
been  adopted.  The  accompanying  table 
gives  the  principal  data  regarding  the  vari- 
ous reservoirs. 

Construction  was  begun  in  the  order 
named,  the  first  being  completed  in  1910, 
the  second  in  1912  (Engineering  Record, 
Vol.  65,  page  101),  and  the  third,  at  Lake 
Keechelus,  is  now  under  construction.    The 


bankment  above  the  original  river  bed  at 

the  river  section  is  70  ft.,  and  above  the 
gate  sill  at  this  point  100  ft.  The  top  width 
at  the  crest  is  20  ft.,  the  water  slope  3:1, 
while  on  the  lower  side  the  slope  is  2:1. 
A  cutoff  trench  10  ft.  wide  at  the  bottom 
has  %:1  side  slopes,  and  varies  in  depth 
from  5  to  20  ft.  At  the  river  section  it 
was  found  more  economical  to  place  the  core 
wall  in  a  deep,  narrow  trench.  The  posi- 
tion of  the  core  wall  with  reference  to  the 
cross-section  of  the  dam  is  shown  in  the 
sections,  while  its  depth  and  height  are 
shown  on  the  profile. 

Features  of  Design 

In  the  design  and  construction  of  this 
dam  the  following  important  points  of 
earth-dam  construction  have  been  kept  con- 
stantly in  mind:  To  secure  an  impervious 
foundation  and  embankment  and  a  water- 
tight connection  between  the  foundation  and 
embankment.      It    is    recognized,    however, 
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that  only  under  the  most  favorable  condi- 
tions can  a  high  earth  dam  be  constructed 
that  will  be  absolutely  watertight.  There- 
fore, the  aim  here  has  been  to  discourage, 
as  far  as  possible,  the  entrance  of  water 
either  into  the  embankment  or  under  it. 
Should  seepage  reach  the  lower  side  of  the 
core  wall,  provision  has  been  made  to  pre- 
vent saturation  of  either  embankment  or 
foundation  and  to  drain  away  any  water 
that  may  not  have  been  intercepted.  Par- 
ticular care' has  been  taken  to  prevent  seep- 
age along  the  wall  of  the  conduit.  The  spill- 
way is  in  excavation,  and  well  removed  from 
the  body  of  the  dam. 

Details  of  the  construction  methods  em- 
ployed on  this  project  will  appear  in  a  future 
issue.  In  that  article  the  methods  employed 
to  make  the  reservoir  as  nearly  100  per  cent 
watertight  as  possible  will  be  discussed. 

The  original  designs  contemplated  driv- 
ing an  outlet  tunnel  3300  ft.  long,  connect- 


the  energy  is  destroyed  in  the  tower  itself 
before  entering  the  conduit. 

The  design  consists  essentially  of  a  double 
reinforced-concrete  tower  connected  by  ra- 
dial walls.  The  outer  tower  connects  at  the 
front  with  the  reservoir  water,  while  the 
inner  tower  connects  at  the  rear  with  the 
outlet  conduit.  The  water,  after  entering, 
flows  freely  in  the  annular  space  between 
the  two  towers.  The  tendency  to  form  ed- 
dying currents  is  counteracted  by  the  radial 
walls,  which  are  not  continuous  but  in  4-ft. 
vertical  sections.  The  water's  entrance  to 
the  inner  tower,  and  thence  to  the  outlet 
conduit,  is  controlled  by  two  cast-iron  gates 
with  smooth  open  interiors,  each  12  ft.  in 
diameter  and  4  ft.  in  height,  placed  on  the 
inside  of  the  inner  tower.  One  is  half  way 
up  the  tower  for  high  heads  and  the  other 
depressed  below  the  outlet  tunnel  for  low 
heads. 

Each  gate  covers  nine  rectangular  gate 


pressure  is  practically  equal  at  all  points 
on  the  circumference  of  the  cylinder  gates, 
there  will  be  little,  if  any,  friction.  There- 
fore, a  simple  hand-operated  raising  and 
lowering  device  is  planned. 

The  horseshoe  type  of  outlet  conduit, 
rather  than  the  circular  type,  was  adopted 
because  at  the  end  of  the  irrigation  season 
it  may  be  desirable  to  discharge  relatively 
large  amounts  of  water  when  the  supply 
in  the  reservoir  is  low.  The  walls  of  the 
conduit  above  the  core  wall  are  designed  to 
withstand  a  pressure  equivalent  to  hydro- 
static head  for  full  reservoir,  while  below 
the  core  wall  fluid  earth  weighing  90  lb. 
per  cubic  foot  for  a  depth  of  15  ft.  above 
the  arch  was  assumed.  The  conduit  passes 
thresh   the  core   wall,   both   having  been 
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Cross-Section  of  Dam  at  Outlet  Works 


GATE  TOWER  SO  DESIGNED  THAT  SPOUTING  VELOCITY  IS  DESTROYED  BEFORE  WATER  REACHES  CONDUIT 


ing  with  the  river  below  by  a  open  cut.  Near 
the  upper,  or  lake,  end  a  concrete  gate  tower 
was  to  be  placed  partly  through  a  shaft  con- 
taining the  outlet-control  gates.  The  grade 
of  this  tunnel  was  placed  20  Tt.  lower  than 
the  outlet  grade  as  finally  built,  and  afforded 
24,000  acre-feet  more  storage  than  now  ob- 
tained. Construction  was  begun  on  this  de- 
sign and  four  headings  were  started 
through  two  shafts.  After  driving  a  total 
of  about  200  ft.  of  top  headings,  such  un- 
stable ground— carrying  a  large  amount  of 
water  under  pressure — was  encountered 
that  further  progress,  except  at  heavy  cost, 
was  impossible.  As  it  was  not  believed  that 
the  additional  storage  to  be  gained  justified 
the  expense,  the  scheme  was  abandoned  and 
the  grade  of  the  outlet  tunnel  raised  24  ft. 
and  placed  in  the  river  section. 

The  location  shown  on  the  plan  consists 
of  three  principal  features — intake  channel 
565  ft.  long,  conduit  495  ft.  long,  and  open 
channel  section  (not  shown)  below  the  dam 
3300  ft.  long.  The  total  length  is  4380  ft. 
The  total  excavation  was  314,000  cu.  yd., 
and  maximum  cut  60  ft.  A  12  x  12-ft.  horse- 
shoe-type reinforced-concrete  conduit  under 
the  dam  connects  with  a  circular  gate  tower 
at  the  upper  toe,  in  which  are  located  the 
gates  for  controlling  the  outflow. 

Method  of  Killing  Spouting  Velocity 
Ordinary  forms  of  gate  control,  involving 
slide  gates  discharging  directly  into  the 
outlet  tiinnel,  would,  in  this  case,  under  a 
full  reservoir  head,  produce  spouting  veloci- 
ties exceeding  70  ft.  per  second.  Such  a 
condition  is  unsafe  for  earth-dam  construc- 
tion. A  circular  type  of  tower  was  adopted, 
as-shown,  with  cylinder  gates  so  placed  that 


openings  through  the  wall  of  the  inner 
tower.  Each  of  the  two  gate  openings  is 
formed  by  cast-iron  top  and  bottom  plates. 
The  nine  piers  forming  each  opening  are  of 
hollow  cast-iron,  with  holes  in  top  and  bot- 
tom corresponding  to  similar  ones  in  the 
top  and  bottom  plates.  The  piers  are  filled 
with  concrete,  and  the  concrete  wall  of  the 
tower  thus  becomes  continuous.  The  gates 
are  guided  in  their  travel  by  a  circular  cast- 
iron  extension  anchored  to  the  concrete  wall 
containing  nine  guide  strips  arranged  so  as 
to  prevent  rotation.  The  walls  of  the 
sump  are  lined  with  heavy  boiler  plate, 
while  the  bottom  has  12-in.  timber  lining. 
Both  are  removable. 

All  water  enters  the  space  between  the 
two  towers  through  six  3  x  7-ft.  rectangu- 
lar openings.  These  openings  are  controlled 
by  slide  gates  operated  by  hydraulic  cylin- 
ders at  the  top  of  the  tower.  They  are  for 
emergency  use  and  in  their  normal  position 
are  all  open.  They  are  closed  only  for  in- 
spection of  the  structures  or  in  case  of  ac- 
cident. These  openings  are  protected  by 
trash  racks. 

Water  passing  through  the  upper  cylin- 
der gate  drops  through  free  space  upon  a 
water  cushion  not  less  than  20  ft.  deep  be- 
fore passing  out  through  the  conduit.  When 
the  lower  cylinder  gate  is  in  use  the  water, 
after  passing  through,  rises  in  the  tower. 
Dangerous  spouting  velocities  are  elimi- 
nrted,  the  head  over  the  conduit  entrance 
being  reduced  to  that  sufficient  to  produce 
only  the  initial  velocity,  which  for  maxi- 
mum flood  flow  of  2000  cu.  ft.  per  second 
is  but  16  ft.  per  second.  Each  gate  will 
be  operated  by  three  rising  stems  from  the 
gate  house  on  top  of  the  tower.     As  the 


formed  at  the  same  time.  Above  the  core 
wall,  collars  18  in.  thick,  and  extending  out 
from  the  conduit  4  and  5  ft.  alternately 
for  its  entire  circumference,  were  placed 
at  intervals  of  25  ft.  Similar  collars  sur- 
round the  conduit  between  the  core  wall 
and  its  lower  end  at  intervals  of  35  ft. 

To  slow  up  the  water  as  it  emerges  from 
the  conduit,  so  that  it  will  not  erode  the 
channel  below,  a  stilling  pool  will  be  con- 
structed as  shown.  Previous  experience  on 
this  project  has  proved  that  under  even 
moderate  heads,  where  spouting  velocities 
are  produced,  it  is  necessary  to  provide  con- 
crete-lined channels  for  at  least  500  ft. 
from  the  lower  toe  of  the  dam.  Even  then 
considerable  trouble  is  experienced  in  main- 
taining the  channel  below  this  point.  The 
design  of  tower  here  described,  by  elimi- 
nating the  high  conduit  velocities,  gets  rid 
of  this  very  troublesome  factor  in  the  main- 
tenance of  earth  dams. 

Details  of  Spillway 

The  spillway,  located  in  a  solid  rock  cut 
at  the  north  end  of  the  dam,  consists  of  a 
concrete  weir  of  the  ogee  type,  300  ft. 
long,  and  discharging  through  a  concrete- 
lined  channel  into  a  natural  ravine.  This 
in  turn  empties  into  the  Yakima  River  about 
a  mile  below  the  dam.  The  spillway  crest 
is  10  ft.  below  the  top  of  the  dam,  and,  with 
a  discharge  of  10,000  sec.-ft.,  the  water 
surface  is  4.5  ft.  deep  over  the  crest.  The 
greatest  flood  of  record  was  6200  cu.  ft.  per 
second.  The  curved  channel  was  adopted 
rather  than  a  straight  one  because  it  was 
impossible  to  place  the  entire  structure  in 
solid  rock  at  a  minimum  cost.  While  the 
entire  channel  is  located  in  solid  rock,  it 
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proved  more  economical  to  line  throughout 
with  concrete  on  account  of  the  increased 
capacity  and  consequent  reduction  of  exca- 
vation. 

The  work  is  under  the  general  direction 
of  the  U.  S.  Reclamation  Service,  of  which 
A.  P.  Davis  is  director  and  chief  engineer. 
Until  July,  1915,  the  work  was  under  the 


administrative  supervision  of  G.  H.  Swi- 
gart,  supervising  engineer  of  the  Washing- 
ton division.  Later,  S.  B.  Williamson,  chief 
of  construction,  had  supervision.  The 
writer  is  in  direct  charge  of  construction 
on  the  Yakima  storage  project,  assisted  by 
R.  E.  Post,  superintendent  of  construction, 
and  J.  R.  Sherman,  assistant  engineer. 


Winnipeg  Aqueduct  Cracks  Can  Be  Repaired 
Within  Original  Cost  Estimate 

Consulting  Engineers  Suggest  Wider  Base  and  Reinforced  Invert 
to  Prevent   Settlement   of   Concrete    Conduit   in   Bad    Ground 


IN  spite  of  cracks  in  the  concrete  invert 
and  arch  of  the  Winnipeg  aqueduct, 
which  developed  in  certain  sections  last  year 
as  the  result  of  settlement  of  the  invert  un- 
der the  side  walls  in  treacherous  ground,  the 
97-mile  conduit  which  will  carry  water 
from  Shoal  Lake  to  the  towns  comprising 
the  Greater  Winnipeg  Water  District  will 
be  completed  within  the  original  estimate 
of  cost,  and,  with  repairs  now  in  course 
of  completion,  will  fulfill  the  purpose  for 
which  it  was  intended.  This  is  the  sub- 
stance of  a  report  by  a  board  of  consulting 
engineers  consisting  of  Brig.-Gen.  H.  N. 
Ruttan,  ex -city  engineer  of  Winnipeg ;  J.  G. 
Sullivan,  chief  engineer,  Western  Lines,  Ca- 
nadian Pacific  Railway,  and  R.  S.  Lea,  con- 
sulting engineer,  of  Montreal,  submitted 
Sept.  26  to  the  administration  board  of  the 
Greater  Winnipeg  Water  District.  Pending 
the  results  of  tests  which  may  modify  pres- 
ent plans,  the  engineers  indorse  the  follow- 
ing precautions,  taken  during  this  year's 
working  season,  against  settlement  of  fu- 
ture construction :  In  foundations  of  boul- 
der clay,  hardpan  and  gravel,  extend  the 
unreinforced  aqueduct  base  8  in.  on  each 
side;  in  more  compressible  soils,  retain 
the  8-in.  extensions  and  reinforce  the  in- 
vert. 

Between  the  reinforced  invert,  distribut- 
ing the  load  over  the  entire  width  of 
the  base  of  the  aqueduct,  and  the  plain  in- 
vert with  8-in.  extensions  there  is,  the  con- 
sulting engineers  find,  a  wide  difference 
in  the  pressure  imposed  upon  the  founda- 
tions. There  are  evidently  intermediate  de- 
signs, according  to  the  report,  which  may  be 
safely  and  advantageously  employed.  Ex- 
periments now  under  way  will  indicate  what 
modification  in  the  designs  may  be  desir- 
able. As  for  the  cracked  sections  of  aque- 
duct, these  are  being  repaired  by  cutting 
grooves  along  the  cracks  and  filling  them 
with  neat  cement.  The  report  points  out 
that  the  damaged  sections  have  shown  no 
settlement  since  last  April,  and  it  is  be- 
lieved that  they  have  reached  a  permanent 
bearing.  Hydrostatic  tests  also  have  de- 
veloped a  satisfactory  degree  of  watertight- 
ness  in  the  repaired  sections  of  the  work. 

Defects  in  the  aqueduct  constructed  dur- 
ing the  1915  season  were  first  discussed  in 
a  report  submitted  last  February  by  James 
H.  Fuertes,  consulting  engineer  of  the  Win- 
nipeg aqueduct,  and  W.  G.  Chace,  chief  en- 
gineer. To  secure  an  independent  expres- 
sion of  opinion  on  the  subject  matter  of  this 
document  the  administration  board  of  the 
aqueduct  appointed  the  special  board  of 
three  consulting  engineers,  Messrs.  Ruttan, 
Sullivan  and  Lea,  previously  referred  to.  A 
summary  of  their  findings,  which  have  just 
been  made  public,  is  given  below. 

The  total  length  of  the  aqueduct  is  96.6 


miles,  most  of  it  being  of  the  cut-and-cover, 
flow-line  type,  with  a  horseshoe-shaped  plain 
concrete  section  varying  from  5  ft.  4%  in. 
high  and  6  ft.  4%  in.  wide  to  9  ft.  high 
and  10  ft.  9  in.  wide.  The  depth  of  earth 
cover  over  the  top  of  the  arch  is  4  ft.  The 
concrete  is  proportioned  1:3:4. 

Extent  of  Cracking 

The  construction  of  the  aqueduct  was 
carried  on  at  ten  different  points  during 
1915,  and  altogether  more  than  65,000  ft. 
were  completed.  In  about  14,000  ft.  of  this 
total  length  invert  cracks  developed,  usu- 
ally a  single  crack  along  the  middle  of  the 
invert,  but  in  a  few  cases,  in  badly  cracked 
sections,  damage  appeared  at  the  side  walls 
of  the  arch  as  well.  Close  observation  has 
been  kept  of  these  cracks  from  their  first 


Type  A 


Type  B 


TYPICAL  AQUEDUCT  SECTIONS  SHOWING,  AT  LEFT, 
MODIFIED    FORM    FOR    FIRM    EARTH 

appearance.  The  last  movement  was  ob- 
served at  the  beginning  of  April,  since 
which  time  there  has  been  no  indication 
that  any  further  settlement  has  taken  place. 
In  4815  ft.  the  cracks  vary  in  width  from 
1/16  to  %  in.,  and  in  a  few  cases  slightly 
larger.  A  total  of  4017  ft.  has  cracks  from 
1/64  to  1/16  in.  wide.  In  the  remaining  5193 
ft.  the  cracks  are  merely  hair  cracks,  which 
can  be  discovered  only  by  very  careful  ex- 
amination. In  many  arches  where  the  in- 
vert cracks  are  of  considerable  size  corre- 
sponding cracks  have  occurred  along  the 
crown. 

Settlement  Caused  Cracks 

The  cracks  which  formed  at  Mile  23  are 
much  more  extensive  and  much  larger  than 
in  other  portions  of  the  work,  and  are  prac- 
tically continuous.  Mile  23  is  in  the  "prai- 
rie section,"  where  the  material  is  clay. 
The  type  of  invert  referred  to  as  "standard 
invert  for  firm  soil"  was  used.  The  bear- 
ing power  of  the  foundation  material,  ac- 
cording to  the  report,  proved  to  be  much 
less  than  was  anticipated,  and,  as  a  conse- 
quence, the  considerable  settlement  under 
the  load,  as  distributed  by  the  type  of  in- 
vert used,  has  resulted  in  the  cracking  of 


the  invert  and  then  of  the  arch.  In  fact, 
the  report  attributes  practically  all  of  the 
cracking  throughout  the  work  to  this  same 
general  cause. 

At  Mile  43  all  of  the  larger  cracks  oc- 
curred in  the  shallower  cuts.  Here  the  sub- 
soil is  referred  to  as  "moist  sand  with  ten- 
dency to  springs."  All  of  the  invert  cracks, 
and  most  of  the  arch  cracks,  according  to 
the  report,  were  caused,  as  in  the  case  pre- 
viously referred  to,  by  settlement  under  the 
side  walls,  much  of  which — and  probably  the 
greater  part — was  apparently  due  to  insuf- 
ficient protection  of  the  trench  bottom  be- 
fore the  inverts  were  put  in  place. 

It  appears  from  the  report  that  the  back- 
filling of  the  arch  on  the  1915  work  was 
postponed  until  the  end  of  the  season.  "If 
the  backfilling  had  closely  followed  the  arch 
construction,"  the  consulting  engineers 
state,  "the  appearance  of  cracks  due  to  set- 
tlement would  have  suggested  and  permit- 
ted the  prompt  adoption  of  measures  which 
would  have  prevented  most  of  those  which 
have  occurred." 

Methods  of  Repair 

The  cost  of  the  portion  of  the  entire  aque- 
duct structure  in  which  settlement  cracks 
have  occurred  is  $104,360.  The  cost  of  the 
invert  alone  is  $34,198.  The  damaged  work, 
it  is  said,  can  be  repaired  to  be  as  perma- 
nent and  efficient  as  other  portions  of  the 
aqueduct.  Hydrostatic  ap.d  other  tests  made 
during  the  present  season  on  portions  of 
the  completed  aqueduct  lead  to  the  belief 
that  none  of  the  work  so  far  built  will  have 
to  be  removed. 

The  method  of  repairing  the  cracked 
aqueduct  sections  is  as  follows :  The  section 
to  be  repaired  is  thoroughly  cleaned.  The 
cracks  are  cut  out  to  a  depth  of  11/2  to  2  in., 
and  to  a  width  of  about  1  in.  This  groove, 
as  far  as  possible,  is  made  wider  at  the 
bottom  than  at  the  top,  and  never  V-shaped. 
It  is  carefully  cleaned  with  water  and  then 
packed  with  neat  cement,  slightly  moistened 
and  hammered  solidly  into  place,  using  a 
special  calking  tool.  This  makes  not  only 
an  exceedingly  tight  joint  but  a  very  strong 
one.  Several  sections  of  invert,  including 
portions  of  these  joints,  have  been  cut  and 
tested.  The  cement  filling,  even  after  hav- 
ing been  in  place  only  two  or  three  days, 
was  found  to  adhere  so  strongly  to  the  con- 
crete that  when  broken  the  break  has  gen- 
erally been  in  the  old  concrete,  sometimes 
in  the  filling,  but  never  at  the  junction  of 
the  two. 

Leakage  Tests  Satisfactory 

Two  sections  of  aqueduct  at  Mile  23,  each 
about  270  ft.  long,  and  purposely  selected 
to  include  the  most  seriously  damaged  por- 
tion of  the  1915  work,  were  repaired  in  this 
way  in  July.  Watertight  bulkheads  were 
built  at  each  end  of  the  sections,  which 
were  then  filled  with  water  to  the  level  cor- 
responding to  the  rated  discharge  of  85,- 
000,000  gal.  per  day.  Daily  records  were 
kept  of  the  loss  of  water  as  indicated  by 
the  fall  in  level.  The  results  thus  far,  ac- 
cording to  the  report,  are  very  satisfac- 
tory. The  total  loss  at  the  present  time  is 
only  about  250  gal.  per  day  from  each  sec- 
tion, each  of  which  has  between  200  and 
300  lin.  ft.  of  expansion  joint  below  water 
level.  This  leakage,  it  is  pointed  out,  is 
equivalent  to  that  which  would  escape 
through  a  single  hole  the  size  of  a  match. 
"The  result  shows,"  the  report  states,  "that 
the  cracks  have  been  thoroughly  closed.  The 
loss   of  water  stated  is  equivalent  to  less 
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than  5000  gal.  per  mile  of  aqueduct,  which 
is  much  less  than  the  limit  usually  speci- 
fied foi-  large  concrete  pipes  under  low 
heads." 

Evidence  furnished  by  a  series  of  tests 
of  portions  of  the  completed  aqueduct  pro- 
vided with  special  facilities  for  accurate 
observations  of  settlements,  taken  in  con- 
nection with  the  fact  that  no  settlement 
has  taken  place  in  the  cracked  sections  since 
early  in  April,  gives  some  indication  that 
in  most,  if  not  all,  of  these  sections  the 
aqueduct  has  come  to  a  permanent  bear- 
ing. There  is  plenty  of  time  to  obtain  as- 
surance of  this,  and  until  another  year's  ex- 
perience is  available  it  would  probably  be 
advisable,  the  consulting  engineers  believe, 
to  restrict  repair  work  to  what  may  be  re- 
quired to  secure  such  further  information 
as  may  be  considered  necessary  in  the  mean- 
time. 

Cost  of  Repairs 

The  entire  cost  of  repairs  described  in 
the  foregoing,  including  labor,  materials 
and  incidentals,  amounts  to  about  93  cents 
per  lineal  foot  of  aqueduct.  As  the  sections 
repaired  are  of  large  size,  and  were  cracked 
more  seriously  and  extensively  than  any 
other  parts  of  the  1915  work,  the  average 
cost  per  foot  of  such  repairs  will  no  doubt 
be  much  less,  so  that  even  if  much  of  it 
should  have  to  be  done  over  the  total  cost 
of  repairing  will  probably  not  be  very 
great. 

In  an  interim  report,  submitted  May  5, 
the  board  of  consulting  engineers  indorsed 
certain  tentative  measures  to  insure  the 
integrity  of  future  work.  These  involved 
an  extension  of  the  aqueduct  base  8  in.  on 
either  side,  and,  where  conditions  demanded, 


the  use  of  a  reinforced  instead  of  a  plain 
concrete  invert.  The  recommendation  for 
the  8-in.  extensions  on  each  side  of  the 
aqueduct  was  made,  according  to  the  later 
(Sept.  26)  report,  notwithstanding  the  fact 
that  nearly  10  miles  of  the  1915  work,  with 
similar  inverts,  but  without  extensions,  had 
stood  without  cracks  or  other  indications 
of  undue  settlement.  The  8-in.  invert  ex- 
tensions were  used  in  the  hardest  founda- 
tions on  all  of  the  1916  work  to  date.  The 
report  states  that  they  are  probably  being 
now  employed  in  many  places  where  they 
are  unnecessary,  and  in  the  future  the  ex- 
tent to  which  they  may  be  used  should  be 
decided  by  the  engineers  of  the  aqueduct. 

The  reinforced  invert  design  was  used  in 
compressible  soils  throughout  the  1916 
work,  except  where  the  character  of  the 
foundation,  in  the  judgment  of  the  engi- 
neers, justified  the  use  of  the  plain  extended 
invert.  About  15  miles  of  aqueduct  was 
constructed  during  the  present  season  in 
accordance  with  these  recommendations, 
and  the  greater  part  of  it  has  been  back- 
filled. So  far,  no  settlement  cracks  have 
developed  in  any  of  this  work.  The  rein- 
forced invert  in  use,  it  is  pointed  out,  is 
designed  to  distribute  the  load  over  the 
entire  width  of  the  base  of  the  aqueduct. 
This  reduces  the  unit  pressure  to  such  a 
small  amount  that  the  8-in.  extensions  are 
said  to  be  unnecessary,  and  can  be  safely 
omitted.  Between  the  reinforced  invert, 
distributing  the  load  over  the  entire  width 
of  the  base,  and  the  plain  invert  with  8-in. 
extensions  there  is,  according  to  the  report, 
a  wide  difference  in  pressure  imposed  upon 
the  foundations.  There  are  evidently  inter- 
mediate designs  which  may  be  safely  and 
advantageously  employed.     Tests  to  deter- 


mine what  these  designs  are  are  now  beings 
carried  on. 

Cost  of  Modified  Designs 

Cost  estimates  indicate  that  if  construc- 
tion were  to  be  continued  as  at  present, 
without  any  changes  in  the  modified  de- 
signs followed  during  1916,  except  the  omis- 
sion of  extensions  to  the  reinforced  inverts, 
the  total  increased  co.9t  of  the  project  would 
be  in  the  vicinity  of  $500,000.  If  it  is  found 
that  intermediate  forms  of  reinforced  in- 
vert, less  heavily  reinforced,  may  be  safely 
used  in  portions  of  the  work,  this  amount 
will  be  materially  reduced. 

The  original  estimate  of  cost  of  the  aque- 
duct from  Deacon  to  the  intake,  including 
the  cost  of  cement,  and  based  on  the  con- 
tract quantities  of  the  different  items, 
amounted  to  $7,097,640.  In  these  quanti- 
ties a  liberal  allowance  was  made  to  cover 
contingencies,  uncertainties  as  to  founda- 
tions, etc.  A  revised  estimate,  based  on 
the  accurate  information  made  available 
since  the  work  was  actually  placed  under 
construction,  and  including  the  cost  of  con- 
tinuing the  present  expensive  methods  of 
constructing  the  inverts,  amounts  to  only 
$6,867,700.  According  to  these  estimates 
the  aqueduct  will  be  completed,  under  the 
modified  designs,  well  within  the  original 
estimate. 

The  board  of  consulting  engineers  con- 
cludes its  report  with  statements  to  the 
effect  that  the  aqueduct,  when  completed, 
will  satisfactorily  perform  the  service  for 
which  it  was  designed;  that  the  work  will 
be  of  such  substantial  and  permanent  char- 
acter as  to  require  only  a  reasonable  charge 
for  maintenance;  and  that  the  cost  of  the 
project  will  be  fair  and  reasonable. 


Heat  From  Burning  Timber  Floor  Warps  Steel  of  Bridge  Over  Missouri  River  at  St.  Charles,  Mo. 


THESE  pictures  of  damage  to  the  steel  work 
of  the  St.  Charles  (Mo.)  bridge  caused  by 
the  burning  of  the  timber  floor,  described  in 
last  week's  issue,  tell  the  story  better  than  words. 
The  upper  photograph  was  taken  from  a  point 
southeast  of  the  structure.  That  to  the  left 
shows  the  buckling  of  several  members  of  the 
deck  truss  span  which  caused  the  damage  to  the 
concrete  pier  in  lower  right  view.  Buckled  floor- 
beams  and  laterals  of  this  span,  seen  from  be- 
neath, are  shown  in  the  lower  left  cut.  The 
lower  center  view  indicates  the  bent  sub-struts 
in  the  east  through  span.  Right  center  shows 
the  west  end  of  the  deck  truss  span. 
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The  StabiUty  of  Arches 

Author,  Ernest  H.  Sprague.  Vol.  20,  Broadway 
Series  of  Engineering  Handbooks.  Cloth,  i^xT'^ 
in.;  141  pages;  illustrated.  London,  Scott,  Green- 
wood &  Son  ;  New  York,  D.  Van  Nostrand  Company. 
$1.25  net. 

This  little  volume  is  one  of  a  series  of 
engineering  handbooks  issued  in  London, 
and  is  designed  to  give  satisfactory  meth- 
ods in  investigation  of  masonry  arches, 
based  upon  the  elastic  theory  of  deforma- 
tion. For  its  size  it  is  unusually  complete 
in  treatment,  covering  in  more  or  less  ele- 
mentary fashion  the  principles  and  practical 
formulas  used  in  the  design  of  three- 
hinged,  two-hinged  and  hingeless  arches. 
Much  of  the  treatment  in  the  latter  case 
follows  Melan's  analysis,  and  credit  is  also 
given  to  Tolkmitt. 

A  short  historical  sketch  of  the  develop- 
ment of  the  arch  forms  an  interesting  in- 
troduction. Chapter  1,  followed  by  a  table 
of  long  arch  spans,  which,  however,  is  not 
brought  quite  up  to  date  for  American 
bridges.  The  three-hinged,  or  three-pinned 
arch  as  it  is  designated  in  the  text,  is 
treated  in  Chapter  2,  beginning  with  a  gen- 
eral statement  of  methods  of  solving  arches 
of  any  type.  An  example  is  given  for  uni- 
form loading,  using  three  methods  of  .solu- 
tion—  (1)  line  of  pressure,  (2)  calculation 
and  (3)  influence  lines.  A  spandrel-braced 
arch  is  then  solved,  using  the  methods  of 
composition  of  forces  and  influence  lines. 

In  Chapter  .3,  after  showing  that  the 
actual  arch  tests  made  in  1900  and  the  re- 
sults of  experiments  on  arch  models  using 
polarized  light  have  dispelled  early  distrust 
of  the  elastic  theory,  the  fundamental  gen- 


eral formulas  are  derived,  including  the 
values  for  thrust  and  change  of  temperature 
as  well  as  bending.  Approximate  formulas 
by  which  allowance  can  be  made  for  thrust 
and  temperature  are  included. 

In  Chapter  4  the  two-hinged  arch  is 
treated,  the  true  pole  distance  for  the  pres- 
sure line  being  computed  by  ratio,  using  a 
trial  diagram.  An  example  (150-ft.  arch) 
is  fully  solved  by  three  methods.  The  para- 
bolic arch  is  also  considered,  and  influence 
lines  are  drawn  for  bending  moment  at  a 
given  section.  Chapter  5,  on  the  hingeless 
arch,  includes  the  graphical  method  for 
dividing  the  arch  ring  to  give  constant 
ratio  of  length  to  moment  of  inertia  of  sec- 
tion, and  contains  a  good  analysis  based 
upon  such  sections,  applying  the  elastic 
theory.  The  use  of  tables  and  influence 
lines  makes  the  solution  as  simple  as  pos- 
sible. A  short  method  by  Mesnager  is 
reproduced. 

The  last  three  chapters  treat  the  gener- 
ally accepted  analysis  for  masonry  arches 
by  the  middle-third  limit  (using  the  prin- 
ciple of  least  work  and  reduced  load 
contours),  the  design  proper  (including 
empirical  formulas  and  the  form  of  the  arch 
ring)  and  the  loads  and  unit  stresses  (in- 
cluding formulas  for  live  loading)  and  a 
complete  analysis  for  stresses  across  the 
normal  section,  using  the  elastic  theory  of 
Melan.  An  appendix  contains  useful  graph- 
ical methods  for  constructing  circular  and 
parabolic  arcs. 

Aside  from  the  crowded  figures  and  poor 
lettering  of  the  illustrations,  the  book  is 
well  printed,  especially  the  mathematical 
formulas.  Those  who  desire  the  simpler 
treatment  of  arch  problems  should  find  it 
satisfactory  and  useful. 


The  Planning  of  the  Modern  City 

Author,  Nelson  I'.  Lewis,  chief  engineer.  Board 
of  Estimate  and  Apportionment,  New  York  Cily. 
Cloth,  6  X  9  in. :  423  pages ;  149  illustrations. 
New  York,  John  Wiley  &  Sons,  Inc.     $3.50  net. 

The  prime  purpose  of  this  book  is  to 
bring  out  the  engineering  side  of  city  plan- 
ning. As  the  author  points  out  in  his  intro- 
duction, most  previous  works  have  featured 
the  architectural  or  the  administrative  side. 
The  author  is  modest  in  his  justification 
of  the  book — so  much  so  that  when  he 
states  his  illustrations,  of  which  he  favors 
plans  and  diagrams,  are  chosen  rather  to 
visualize  a  certain  point  than  to  adorn  a 
book  of  travel,  one  might  expect  a  prosaic 
technical  work  of  the  textbook  type,  useful 
but  not  entertaining.  The  reader  does  not 
go  far,  however,  before  he  finds  that  this 
is  no  ordinary  textbook.  The  pleasing  style 
would  keep  the  reader  absorbed  even  if  the 
real  merit  of  the  subject-matter  were  less. 
The  thoroughness  with  which  the  author 
has  handled  a  subject  with  which  he  is  so 
evidently  entirely  at  home  would  force  the 
reader  to  give  his  attention  if  the  style 
were  less  pleasing.  Combining  the  thor- 
oughness with  the  pleasing  style,  and  add- 
ing these  alleged  utilitarian  illustrations, 
which  are  drawn  from  all  parts  of  the 
world,  we  have  a  book  that  should  certainly 
be  accessible  for  its  technical  value  to  all 


who  have  to  do  with  city  planning,  and  that 
will  not  prove  wholly  unentertainihg  to  en- 
gineers and  others  who  are  not  especially 
interested  in  city  planning. 

The  first  three  chapters  are  introductory. 
They  go  into  the  reasons  for  city  planning 
and  the  history  of  the  movement,  and  the 
third  chapter  shows  how  a  large  part  of 
city  planning  is  the  correction  of  mistakes. 

It  is  in  the  fourth  chapter,  "Elements  of 
a  City  Plan,"  that  the  author  gets  at  the 
heart  of  his  subject.  While  other  authori- 
ties that  he  cites  have  enumerated  other  ele- 
ments, he,  as  in  his  paper  presented  at  the 
International  Engineering  Congress  in  1915, 
gives  four  elements — the  transportation  sys- 
tem, the  street  system,  the  park  and  recrea- 
tion facilities  and  the  location  of  public 
buildings. 

This  chapter  and  the  four  succeeding  ones 
devoted  to  the  four  elements  of  the  city  plan, 
like  some  other  parts  of  the  book,  are  elabo- 
rations of  the  engineering  congress  paper, 
but  those  who  have  read  that  paper  should 
not  suppose  they  have  learned  all  of  the 
author's  ideas  on  those  subjects.  The  chap- 
ter on  the  street  system,  which  contains 
44  pages,  is  one  of  the  best  in  the  book. 
The  author  is  emphatically  in  favor  of  a 
radial  street  system  and  opposed  to  an  in- 
flexible rectangular  system  that  rides  rough- 
shod over  topography  and  landmarks.  By 
public  buildings  the  author  means  not 
merely  buildings  publicly  owned,  but  mar- 
kets, hospitals,  railroad  stations  and  the  like, 
and  even  bridges  and  monuments.  The  pages 
are  replete  with  illustrations  of  the  good 
and  the  bad. 

A  short  chapter  on  the  economical  value 
of  the  city  plan  is  followed  by  one  on  the 
industrial  district.  "Street  Traffic"  and 
"Street  Details — Utility  and  Adornments," 
are  next  taken  up.  Chapter  13,  "The  Rail- 
road in  Its  Relation  to  the  Street  System," 
is  devoted  mainly  to  grade-crossing  elim- 
ination. The  author  goes  to  some  extent 
into  the  grade-crossing  laws  of  various 
states,  but  does  not  commit  himself  as  to 
which  laws  he  deems  best.  The  chapter  on 
restrictions  gives  those  as  to  heights,  ar- 
rangement and  use  of  buildings  in  many 
American  and  European  cities,  and  contains 
many  useful  suggestions  for  communities 
considering  the  placing  of  restrictions. 

In  a  chapter  on  the  environs  of  a  city  the 
author  points  out  the  mistake  of  stopping 
the  city  plan  at  the  city  line.  He  realizes 
the  difficulty  of  getting  co-operation  between 
towns,  but  thinks  metropolitan  planning  dis- 
tricts could  do  much  for  the  highway  sys- 
tems as  they  do  now  for  water  supply,  sew- 
erage and  parks. 

Chapter  16  is  on  garden  cities,  and  four 
of  the  five  remaining  chapters  have  to  do 
with  the  financial  and  administrative  side 
of  the  work,  their  titles  being  respectively 
"City  Planning  Legislation,"  "Progress  and 
Methods,"  "Financing  a  City  Plan"  and 
"Municipal  Land  Policies."  The  author  has 
presented  part  of  the  chapter  on  financing 
the  plan  before,  but  it  is  a  very  pithy  dis- 
cussion of  the  subject.  The  closing  chapter 
is  on  the  opportunities  and  responsibilities 
of  the  municipal  engineer. 

Possibly  some  phases  of  the  subject  of 
city  planning  have  been  more  fully  pre- 
sented by  others.  There  is  no  phase,  how- 
ever, that  stands  out  in  the  reviewer's  mind 
as  inadequately  treated.  Surely  the  author 
is  to  be  congratulated  on  having  ably  pre- 
sented the  engineering  side  of  city  plan- 
ning, and  the  book  deserves  a  wide  circu- 
lation. 


October  14,  1916 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  wUl  be  welcomed 


Grouting  Alternate  Holes 
Reduces  Drilling  Time 

Sir:  In  your  issue  of  Sept.  2,  1916,  ap- 
pears an  article  describing  the  construction 
of  the  dam  in  the  Ripogenus  Gorge  of  the 
West  Branch  of  the  Penobscot  River,  in 
Maine.  Here  it  is  stated  that  the  dam  is 
being  built  on  traprock,  "the  joint  cracks  of 
which  are  being  grouted  to  an  elevation  50 
ft.  below  the  footings." 

As  grouting  is  being  resorted  to  more 
and  more  as  a  means  of  closing  the  seams 
and  cracks  underlying  large  dams,  and  as 
the  attempts  have  sometimes  resulted  in  in- 


of  the  hole  as  drilled.  When  the  holes  on 
this  wide  spacing  have  all  been  drilled, 
tested  and  grouted,  the  drill  may  be  re- 
turned to  the  beginning  point,  and  a  row 
of  secondary  holes  put  down  intermediately 
between  those  already  grouted.  These,  too, 
should  be  tested  and  grouted  as  soon  as 
drilled.  These  secondary  holes  should  show 
decreased  loss  of  water  on  testing,  and 
by  continuing  the  process  of  putting  down 
holes  intermediate  between  those  already  in, 
tightness  may  be  secured,  though  not  in  all 
materials.  At  least,  that  is  the  writer's 
experience. 

As  grouting  is  becoming  more  common,  it 
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different  success,  it  would  be  interesting  to 
know  more  concerning  this  part  of  the  work 
in  connection  with  the  Ripogenus  Dam. 
Costs,  too,  would  be  of  value  to  those  having 
in  hand  similar  problems  in  other  places. 
Past  experience  indicates  that  grouting  will 
be  successful  in  firm  rock  having  definite 
seams  and  cracks,  but  of  less  value  in  con- 
glomerates and  breccias.  At  least  we  may 
say  that  success  is  much  easier  of  accom- 
plishment under  the  former  conditions  than 
under  the  latter.  Based  on  this  experience, 
it  would  seem  safe  to  predict  success  for  the 
dam  under  consideration. 

In  order  to  know  at  all  times  what  prog- 
ress is  being  made  it  is  best  to  do  all  test- 
ing from  a  tank  located  at  any  convenient 
point  somewhat  higher  than  the  crest  of 
the  proposed  dam.  This  tank  should  be  pro- 
vided with  a  gage,  and  the  loss  of  water 
for  each  minute  recorded.  A  good  plan  is 
to  first  drill,  test,  and  grout  a  row  of  holes 
on  rather  wide  spacing,  say  12  ft.  or  over, 
clear  across  the  bed  of  the  stream,  or  as 
far  as  circumstance  will  permit,  each  hole 
being  tested  and  grouted  as  soon  as  drilled. 
Sometimes  it  is  well  to  make  mid-depth  tests 


would  be  of  benefit,  in  a  measure,  to  stand- 
ardize the  methods  of  tabulating  and  pre- 
senting the  results ;  and  as  a  contribution 
to  this  end  the  writer  would  suggest  the 
form  here  presented,  which  is  substantially 
such  as  he  has  seen  used  on  two  different 
jobs. 

There  may  be  some  question  as  to  the 
value  of  giving  the  rate  of  drilling  and  the 
percentage  of  core  in  a  report  having  as  its 
principal  object  the  setting  forth  of  the 
progress  of  the  grouting.  This  is  explained 
by  the  fact  that  the  grout,  when  forced  into 
each  hole  as  drilled,  sometimes  has  a  marked 
effect  on  the  rate  of  drilling,  and  possibly, 
too,  on  the  amount  of  core,  though  this  mat- 
ter may  not  often  be  the  case,  as  much 
time  would  have  to  elapse  before  the  ce- 
ment would  have  hardened  sufficiently  to 
come  up  as  stone  in  the  cores.  The  effect  on 
the  rate  of  drilling  is  sometimes  very 
marked.  In  the  case  of  the  cutoff  for  the 
Lahontan  Dam  of  the  U.  S.  Reclamation 
Service,  the  time  required  to  drill  the  ter- 
tiary and  succeeding  holes  over  one  sec- 
tion of  the  work  was  but  a  trifle  more  than 
half  the   time   required   for  putting  down 


an  equal  footage  of  the  primary  holes.  That 
is,  the  grouting,  by  stiffening  up  the  mate- 
rial, had  eliminated  the  caving  of  the  holes 
(the  dropping  in  of  small  particles  of  rock 
from  the  side  of  the  hole)  and  had  increased 
the  speed  nearly  100  per  cent. 

H.  A.  Rands, 
Rands  &  White,  Civil  and  Hydraulic  Engi- 
neers. 
Portland,  Ore. 


Topping  Trees  with  Dynamite 

Sir:  I  notice  in  your  issue  of  Sept.  23, 
page  392,  a  paragraph  describing  the  cut- 
ting off  of  the  tops  of  trees  by  dynamite. 
I  used  this  method  of  "topping"  trees  some 
years  ago  in  British  Columbia,  and  it  is 
certainly  cheap  and  satisfactory.  However, 
it  is  quite  unnecessary  to  put  a  ring  of 
cartridges  around  the  tree.  My  method  was 
to  send  a  man  up  on  a  pair  of  lineman's 
climbers  and  let  him  bore  2-in.  holes  with  a 
ship  auger  at  right  angles  to  one  another, 
one  about  IV^  in.  above  the  other.  A  stick 
of  'yg-in.  dynamite  was  then  placed  in  each 
hole,  capped  with  regular  electric-fuse  caps, 
and  connected  by  wire  to  an  ordinary  blast- 
ing machine  or  "pull-up  battery."  By  this 
means  the  man  can  descend  at  leisure  and 
explode  the  dynamite  from  a  safe  place  be- 
hind a  neighboring  tree. 

The  effect  produced  is  remarkable.  A 
tree  that  is  from  10  to  14  in.  in  diameter 
at  the  point  where  it  is  cut  is  taken  off 
without  splitting,  or  even  brooming  to  any 
extent.  It  is  far  the  cheapest  and  safest 
way  that  trees  can  be  topped. 

In  passing,  it  may  be  a  matter  of  interest 
to  mention  the  object  of  the  tree-topping  de- 
scribed above.  On  account  of  the  heavy 
snows  and  generally  adverse  conditions  ex- 
isting in  the  British  Columbia  woods  in  the 
winter,  our  construction  work  was  set  back, 
and  it  was  difficult  even  to  get  supplies  to 
the  camp.  On  top  of  these  troubles  we  were 
in  urgent  need  of  electric  power  at  the  camp 
for  the  running  of  air  compressors  and 
hoists,  but  it  was  practically  impossible  to 
construct  a  pole  line  until  spring.  In  this 
emergency  it  occurred  to  the  writer  that 
by  felling  a  little  timber  to  clear  the  line, 
and  selecting  small  hemlocks  or  firs  to  act 
as  poles,  these  could  be  topped,  crossarms 
bolted  on  and  the  wires  strung  with  little 
difficulty.  This  was  done  very  quickly,  sev- 
eral miles  of  line  were  built  and  current  was 
furnished  the  camp  long  before  it  would 
have  been  possible  by  other  means. 

George  S.  Binckley, 
Consulting  Hydraulic  Engineer. 

Los  Angeles. 


Manufacturers  Should  Tell  What 
Parts  Wear  Out  First 

Sir:  Referring  to  Major  Amos  A.  Fries' 
letter  in  the  Engineering  Record  of  Sept. 
30,  page  419,  "Manufacturers  Should  Tell 
What  Parts  Wear  Out  First,"  brings  out 
precisely  what  the  writer  has  endeavored  to 
get  manufacturers  to  state  when  buying  and 
ordering  machinery.  When  ordering  ma- 
chinery that  is  to  be  set  up  and  operated 
on  the  opposite  side  of  the  globe  it  is  quite 
impossible  for  an  engineer  who  orders  the 
machinery  or  apparatus  from  makers'  cata- 
logs to  form  an  idea  what  spares  should  be 
ordered  at  the  same  time,  to  keep  the  ma- 
chinery in  operation,  say  one  year,  as  he 
usually  cannot  guess  what  parts  are  liable 
to  break  or  wear  out  first. 

Who  can  be  expected  to  know  better  than 
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the  makers  what  parts  are  subject  to  the 
most  wear  or  liable  to  breakage?  They 
are  the  only  ones  who  know  the  factors  of 
safety  that  have  been  allowed  for.  Yet  it 
is  most  diflScult  to  get  one  to  give  a  list  of 
parts  that  should  be  kept  in  stock  to  meet 
emergencies,  and  enable  the  machinery  to  be 
kept  in  service.  This  seems  to  be  a  most 
deep-rooted  trait  of  American  manufac- 
turers, and  does  not  reflect  anything  to 
their  credit.  Frequently  machinery  is  out 
of  service  for  months  through  the  breakage 
or  rapid  wearing  out  of  some  part.  Now  it 
certainly  does  not  seem  like  presuming  a 
great  deal  to  expect  that  the  manufacturers 
of  the  apparatus  should  be  able  to  supply  a 
list  of  parts  that  should  be  carried  in  stock 
to  prevent  shutdowns.  It  is  to  be  supposed 
that  the  manufacturer  who  has  been  build- 
ing a  line  of  machines  for  some  time  would 
be  in  a  position,  through  experience,  to 
know  what  parts  wear  out  and  require  re- 
newal; also  the  approximate  number  of 
spares  or  replacement  parts  that  should  be 
required  to  cover  any  specified  period.  Yet 
when  you  endeavor  to  obtain  this  informa- 
tion they  try  to  put  you  off  and  make  you 
believe  that  renewals  will  not  be  required 
for  a  long  time,  that  the  machinery  should 
not  require  spares,  as  it  is  designed  for  long 
service,  and  similar  piffle,  whereas  quite  the 
contrary  is  true. 

This  is  only  one  of  the  difficulties  that 
exporters  and  importers  in  foreign  coun- 
tries are  up  against  when  dealing  with 
American  firms.  J.  P.  Stone. 

Franklin,  N.  J. 


What  Caused  the  Quebec  Failure? 

Sir:  Doubtless  you  have  been,  or  will  be, 
deluged  with  a  flood  of  comments,  crit- 
icisms and  suggestions  as  to  the  recent 
Quebec  Bridge  disaster.  I  hesitate  to  at- 
tempt any  participation  in  the  discussion, 
particularly  as  I  am  not  a  bridge  engineer 
at  all,  and  the  matter  is  therefore  one  out- 
side the  province  of  my  practice  and  experi- 
ence. However,  there  are  involved  funda- 
mental principles  of  mechanics  which  any 
engineer,  even  if  not  a  bridge  expert,  may 
recognize  and  discuss  in  relation  to  the 
great  problem  of  the  cause  of  this  deplor- 
able disaster.  Saying  that  the  cause  was 
the  failure  of  a  certain  casting  is  not  an 
explanation  but  a  mere  statement  of  an 
incident  of  the  disaster,  comparable  to  say- 
ing that  a  person  died  because  his  heart 
stopped  beating.  The  engineering  world 
wants  to  know  what  caused  the  rupture  of 
the  casting  properly  assumed  to  be  ade- 
quate, just  as  one  seeks  for  the  disease  or 
functional  disorder  that  caused  the  heart 
failure. 

To  suggest  that  the  very  scheme  itself 
for  the  raising  of  this  span  was  radically 
and  fundamentally  wrong  may  seem  like 
presumption,  in  view  of  the  array  of  able 
talent  engaged  upon  this  bridge,  but  that 
such  is  strictly  the  fact  may  be  clearly 
demonstrated  to  anyone  familiar  with  me- 
chanical principles.  Whether  this  is  due 
to  too  many  engineers  attempting  to  act 
jointly,  resulting,  as  is  likely  to  happen,  in 
each  man  treating  his  assigned  elements, 
but  no  one  possessing  a  large  perspective  of 
the  whole  problem  and  a  strong  responsible 
grasp  of  its  solution,  or  whether  there  was 
lacking  a  necessary  proportion  of  mechan- 
ical engineering  talent,  I  have  no  informa- 
tion upon  which  to  venture  a  suggestion. 

However,  it  does  appear  that  a  mechan- 
ical engineer  experienced  in  the  design  and 


erection  of  heavy  machinery  would  not  have 
proposed  the  scheme  which  was  used  for 
jacking  this  span.  Exclusive  attention  to 
the  problems  of  stresses  and  strains  does 
not  qualify,  and  may  disqualify  even  a  most 
brilliant  civil  engineer  from  the  handling 
of  nice  problems  of  the  design  of  machine 
elements  and  special  castings. 

Without  attempting  here  any  criticism 
of  the  lifting  girders,  the  suspender  bars, 
the  jacks  or  the  details  of  the  pumps  and 
the  piping,  all  of  which  seem  to  have  been 
worked  out  with  much  care,  note  that  this 
span  was  swung  up  suspended  independ- 
ently at  four  points.  With  this  four-point 
system  of  suspension  it  would  require  al- 
most mathematical  nicety  in  the  jacking 
operations  to  preserve  uniform  tension  in 
the  four  suspenders,  something  almost  im- 
possible even  with  jacks  resting  on  solid 
foundations,  and  not  to  be  expected  or  con- 
sidered with  jacks  transmitting  their  loads 
to  the  cantilever  arms  and  through  long 
suspender  bars.  Lacking  this  condition, 
some  three  of  the  four  points  must  bear  the 
load  practically  all  of  the  time.  To  realize 
this  it  is  only  necessary  to  try  a  simple 
experiment,  namely:  Try  to  hang  a  box  or 
any  rectangular  block  or  object  by  four 
strings,  one  attached  to  each  of  the  four 
corners.  One  of  the  four  strings  will  al- 
ways be  slack. 

Now,  if  the  support  at  any  of  the  four 
corners  was  ever  so  little  slack — that  is,  if 
the  jacks  at  that  corner  failed  to  follow  the 
other  sets  of  jacks  with  utmost  accuracy- — 
one  of  two  things  would  happen :  either  the 
entire  load  would  be  carried  on  the  other 
three  sets  of  suspenders  or  the  whole  mass 
would  rotate  about  a  line  drawn  diagonally 
through  the  structure  from  one  bearing  to 
the  diagonally  opposite  bearing,  depending 
on  whether  the  center  of  gravity  happens 
to  be  slightly  on  the  one  side  or  the  other 
side  of  this  diagonal.  Wind  and  vibration 
might  cause  this  rotation  when  the  struc- 
ture so  supported  at  three  points  was  nearly 
in  equilibrium.  With  the  failure  of  one  set 
of  jacks  and  then  another  to  quite  keep  up 
with  the  other  three  there  would  be  alter- 
nately three  point  suspension  and  then 
rotation.  The  action  might  be  scarcely  ob- 
servable in  a  great  structure,  but  constantly 
occurring,  nevertheless,  and  any  moment 
likely  to  become  very  considerable.  It  seems 
likely  that  there  was  anything  but  uniform 
lifting  at  the  four  corners  of  the  truss,  for 
it  is  reported  that  at  one  time  one  end  was 
about  2  ft.  higher  than  the  other. 

Now,  further,  the  two  rollers  under  each 
corner  of  this  truss,  one  placed  longi- 
tudinally and  the  other  transversely,  were 
admirably  arranged  to  permit  the  structure 
to  swing  from  its  suspension  either  longi- 
tudinally or  transversely.  But  what  about 
a  wind  blowing  at  an  angle,  causing  a  swing 
neither  lengthwise  nor  crosswise,  but  at  an 
angle?  In  case  the  mass  should  swing  off 
at  an  angle  to  the  axis  of  the  bridge,  and 
in  case  of  the  rotation  referred  to,  the  lat- 
ter being  almost  certain  to  occur,  these  two 
rollers  constituted  just  the  wrong  device. 
A  rotation  of  the  structure  due  to  failure 
of  one  or  another  of  the  four  supports  to 
carry  its  exact  fourth  of  the  load  would 
rotate  neither  the  one  nor  the  other  of  the 
two  rollers  of  the  pair,  but  would  set  up  a 
destructive  effect  in  the  two  sets  of  bear- 
ings, wrenching  the  rollers  and  wrecking 
the  bearings.  This  destructive  effect  could 
be  expected  to  be  tremendous,  however 
slight  the  rotation,  with  such  an  immense 
weight  as  that  of  this  span. 


Note  here  also  that  while  these  suspend- 
ers and  roller  bearings  were  probably  de- 
signed on  the  idea  that  each  corner  would 
carry  one-fourth  of  the  load,  when  the  rota- 
tion about  the  diagonal  occurred  two  bear- 
ings carried  the  whole  weight,  each  bearing 
double  that  for  which  it  was  intended.  Con- 
sidering the  enormous  weight  of  the  truss 
in  question,  it  is  only  remarkable  that  the 
bearings  were  not  wrecked  before  they 
were.  That  they  were  not  can  only  be  ac- 
counted for  by  the  fact  that  on  the  erecting 
piers  and  on  the  scows  the  weight  could  be 
more  nearly  equalized  than  was  possible 
when  swung  on  flexible  connections  and 
structures,  so  that  the  movement  in  rota- 
tion was'  not  too  great  for  the  endurance 
of  the  bearings,  notwithstanding  the  pro- 
nounced destructive  action. 

A  casual  examination  of  available  photo- 
graphs of  the  wrecked  bearing  indicates 
that  the  foregoing  supplies  the  explanation 
of  what  happened  and  why.  It  is  needless 
critically  to  investigate  the  structure  of  the 
casting  of  the  southwest  bearing.  Some- 
thing might  be  said  of  the  shape  of  these 
pieces  from  the  standpoint  of  designing  a 
casting,  but  no  metal  could  endure  the  pun- 
ishment that  must  have  been  inflicted  on 
those  bearings  with  this  design  when  that 
enormous  mass  swung  in  diagonal  rotation 
at  the  same  time  that  double  the  normal 
weight  was  being  carried. 

A  ball-and-socket  joint  was  required  in- 
stead of  a  pair  of  rollers.  A  large  ball  in 
spherical  seats  could  have  been  used  with 
properly  designed  castings.  It  seems,  too, 
that  some  scheme  of  cable  hoist  properly 
equalized,  perhaps  followed  by  jacks  as  an 
extra  precaution,  could  have  been  devised 
and  thus  a  more  flexible  suspension  made 
possible.  W.  K.  Palmer, 

Consulting  Engineer. 

Kansas  City. 

[While  the  foregoing  explanation  sounds 
plausible,  the  fact  remains  that  only  one  of 
the  four  castings  failed,  although  during 
the  collapse  at  least  two  other  castings  were 
subjected  to  even  greater  twisting  and 
overloading  than  that  suggested  by  Mr. 
Palmer.  This  truss  span  was  not  like  a 
rigid  box,  but  flexible  enough  to  adjust  it- 
self to  any  slight  unevenness  in  the  four- 
corner  suspension. — EDITOR.] 


Forms  for  Concrete  Test  Specimens 

The  forms  used  for  6xl2-in.  cylindrical 
concrete  test  specimens  are  generally  made 
of  cast  iron,  and  on  account  of  the  machining 
involved  have  cost  from  $10  to  $12  apiece. 
Two  years  ago  the  structural  materials  test- 
ing laboratory  of  Lewis  Institute,  Chicago, 
began  using  forms  made  of  cold-drawn 
seamless  steel  tubing,  3/16-in.  thick.  A 
size  slightly  larger  than  6  in.  in  diameter 
was  selected,  and  the  pipe  slit  lengthwise 
with  a  cutter.  The  pipes  were  then  sawn 
apart  to  12-in.  lengths.  For  service  they 
are  used  with  a  %xl-in.  steel  band  drawn 
up  by  a  %-in.  bolt  3  in.  long.  A  bolt  of  this 
length  is  used  so  that  a  li/4-in.  sleeve  can  be 
put  beneath  the  nut.  This  sets  the  latter 
away  from  the  cylindrical  surface  far 
enough  so  that  an  ordinary  wrench  can  be 
used  for  drawing  up  the  bolt.  The  size  of 
pipe  selected  is  such  that  when  tightly 
drawn  the  inside  diameter  is  exactly  6  in. 
The  cost  of  these  forms  was  $1.20  each. 
With  the  great  advance  in  the  price  of  steel 
during  the  last  year  they  would  probably 
cost  quite  a  little  more  now. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited^ and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Boiler  Loaded  on  Two  Trailers  for 
130-Mile  Trip  in  Rockies 

By  GEORGE  S.  YOUNG 
Bend,  Oregon 

HELD  in  place  only  by  its  own  weight, 
a  61/i-ton  boiler  was  recently  trans- 
ported from  Bend,  Ore.,  to  Alkali  Lake,  a 
distance  of  130  miles,  on  two  3-ton  trailers. 
The  100-hp.  boiler  was  loaded  on  a  cradle 
so  made  and  supported  that  it  acted  like  the 
platform  of  a  tank  car,  with  the  two  trailers 
occupying  the  place  of  the  front  and  rear 
trucks.  No  ropes  or  chains  were  used  to 
secure  the  boiler.  The  frame  of  the  trailers 
was  not  sprung  in  the  least  by  the  trip. 

The  two  trailers  were  placed  between  two 
motor  trucks,  so  that  one  truck  acted  as 
pusher.  Both  trucks  were  loaded  with 
lumber,  hardware,  groceries,  etc.,  to  full 
capacity.  George  B.  Milne  of  Bend,  who 
had  the  contract  to  move  the  boiler  and  the 
61/2  tons  of  miscellaneous  freight,  etc.,  re- 
ceived his  idea  for  this  truck  train  from 
the  "double  headers"  used  on  heavy  railroad 
grades.  A  Cadillac  preceded  this  truck 
train  and  acted  as  helper  on  heavy  grades, 
being  attached  to  the  head  truck  with  a  long 
chain. 

The  trip  is  remarkable  for  its  length,  the 
great  variety  of  roads  hauled  over  and  the 
heavy  grades  negotiated  under  this  load. 
Grades  as  steep  as  20  per  cent  were  en- 
countered and  were  easily  overcome.  No 
extra  grading  was  done  for  this  trip,  and 
the  roads,  though  used  for  a  number  of 
years,  had  never  been  graded  except  to  pick 
out  the  rocks  here  and  there.  The  trucks 
were  new  Four  Wheel  Drive  trucks,  never 
used  before  this  run.  The  trip  was  made 
on  92  gal.  of  distillate  and  with  less  than 
2  gal.  of  engine  oil,  in  25  hours'  driving 
time. 


Drawknife  Pulled  by  Hoist  Digs 
Tough  Clay  in  Shaft  Bottom 

By  D.  H.  FLEMING 
Assistant  City  Engineer,  St.  Catharines,  Ont. 

THE  ACCOMPANYING  sketch  shows 
how  a  hoisting  engine  was  rigged  up  to 
pull  a  drawknife  for  cutting  out  strips  of 
puttylike  blue  clay  in  sinking  a  12-ft.  square 
shaft  for  constructing  a  brick-lined  sewer 
tunnel.     A  steam  hoist  and  buckets  were 
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DRAWKNIFE   PULLED   BY   HOIST 

the  only  plant  on  the  job,  and  excavating 
the  tough  clay  by  the  pick-and-shovel 
method  proved  a  very  slow  process. 

To  get  around  the  difficulty  the  contractor 
fastened  a  single  block  at  the  bottom  of  the 
shaft,  in  one  corner.  Through  this  was  run 
a  line  to  the  upper  end  of  which  was  hooked 
the  hoisting  fall,  and  the  lower  end  of  which 
was  attached  to  an  ordinary  excavating 
draw-knife.  In  order  to  give  the  knife  a 
start,  an  advance  trench  about  6  in.  wide 
and  a  foot  deep  was  cut  on  the  two  sides, 


opposite  the  corner  in  which  the  block  was 
located.  Long  slices  extending  across  the 
shaft  could  then  be  cut  out  by  the  draw- 
knife. These  were  cut  up  into  18-in.  lengths 
by  one  man  with  a  spade,  while  another 
threw  the  pieces  into  the  bucket  and  two 
others  guided  the  drawknife.  The  device 
more  than  doubled  the  amount  of  excava- 
tion taken  out  in  a  day,  while  the  daily  cost 
remained  the  same. 


Belts  Used  Successfully  in 
Floating  Concrete  Roads 

By  H.  B.  BUSHNELL 

Division  Engineer,  Illinois  State  Highway 

Department 

HEAVY  BELTS  are  being  used  to  float 
concrete  road  surfaces  on  the  Illinois 
state  aid  roads  in  Kane  County  between  El- 
gin and  St.  Charles.  Some  time  ago  the 
possibility  of  using  belting  for  the  purpose 
was  suggested  to  the  writer,  and  as  the 
theory  seemed  to  have  merit  as  a  means  of 
securing  a  better  surface  at  a  reduction  in 
cost  to  the  contractor  he  induced  the  Ill- 
inois Hydraulic  Stone  &  Construction  Com- 
pany of  Elgin,  contractor  for  the  work,  to 
co-operate  in  giving  the  belt  method  a  trial. 
The  road  upon  which  this  trial  was  made 
is  18  ft.  wide,  built  under  the  standard  speci- 
fications of  the  highway  department  and 
without  joints.  The  belt  used  was  an  ordi- 
nary 3-ply  canvas  belt,  8  in.  wide  and  20  ft. 
long,  with  small  wooden  handles  nailed  and 
cleated  to  the  ends.  It  was  laid  flat  on  the 
surface  of  the  concrete  and  was  worked 
back  and  forth  over  the  side  forms  with 
practically  the  same  motion  as  that  used 
on  the  strike  board.  The  concrete  was 
mixed  at  the  same  consistency  ordinarily 
specified,  namely,  so  that  when  deposited  in 
a  pile  it  would  tend  to  flatten  but  not  to  run 
at  the  edges.  The  deposited  concrete  was 
struck  off  in  the  usual  manner  with  a  com- 
mon strike  board.  The  surface  was  then 
gone  over  with  the  belt,  very  shortly  after 
being  struck  off.  If  any  porous,  honey- 
combed or  low  places  appeared  after  being 
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FIRST  FLOATING  LEAVES   CORRUGATIONS,   AT  BIGHT,    WHICH    SECOND   FLOATING,   AT    LEFT,   ELIMINATES 


FINISHING  WITH   BELTS   FOLLOWS   MIXER   CLOSELY    ON    MICHIGAN    CONCRETE    ROAD 


struck  off  they  were  filled  with  soft  con- 
crete before  the  belt  was  used.  The  belt 
leveled  off  this  material  and  filled  all  porous 
spots  in  an  almost  perfect  manner. 

Just  before  the  initial  set  took  place  in 
the  concrete  the  surface  of  the  pavement 
was  again  gone  over  with  the  belt.  After 
the  first  belt  floating,  slight  ridges  or  cor- 
rugations of  mortar  appeared  on  the  sur- 
face, but  the  second  floating  took  out  all  of 
the  corrugations  and  left  a  gritty,  granular 
mortar  surface  absolutely  free  from  ridges, 
pockets,  depressions  or  float  mark.".  An  8-in. 
belt  gave  better  results  for  the  first  floating, 
while  a  10-in.  belt  appeared  to  work  better 
for  the  second  floating.  The  heavier  belt 
for  the  first  floating  had  a  tendency  to  cut 
into  the  surface  and  flatten  the  crown,  but 
there  is  no  such  tendency  with  an  8-in.  belt. 
The  finished  surface  of  the  pavement  can 
be  made  as  granular  as  desired  by  retarding 
the  time  of  the  second  floating. 

Hand  floating  by  means  of  wood  floats 
has  certain  objections  that  it  appears  im- 
possible, or  at  least  impracticable,  to  elim- 
inate. It  is  the  practice  of  the  Illinois 
Highway  Department  to  require  floating  to 
be  done  just  prior  to  the  initial  set  in  the 
concrete,  so  as  to  insure  a  fairly  gritty  and 
dense  mortar  wearing  surface  and  to  elim- 
inate water  pockets.    It  is  very  difficult  to 


do  this  at  all  times  with  a  reasonable  ex- 
penditure for  labor  on  the  part  of  the  con- 
tractor. The  floater  is  obliged  to  stay  be- 
hind early  in  the  morning  when  the  tem-' 
perature  is  low,  and  in  the  middle  of  the 
day  when  the  concrete  sets  up  faster  he 
is  hard  pressed  to  catch  up.  Again,  when 
it  starts  to  rain  it  is  often  difficult  to  get 
the  floating  done  at  all  before  it  is  necessary 
to  cover  the  pavement  with  canvas.  Even 
with  a  very  careful  hand  floating  by  use  of 


wood  floats  it  is  hard  to  secure  a  surface 
free  from  slight  depressions  or  pockets,  and 
this  is  especially  true  late  in  the  day,  when 
the  floater  tries  to  keep  close  to  the  strike 
board.  Using  a  belt,  100  ft.  of  pavement 
can  be  floated  in  a  very  few  minutes;  and 
as  the  contractor  expressed  it,  the  labor  is 
so  ridiculously  easy  that  it  is  almost  play. 
The  strike-board  men  can  also  handle  the 
belt,  and  the  contractor  is  therefore  saved 
the  cost  of  finishers  or  floaters. 

[One  of  the  accompanying  photographs 
.shows  the  use  of  belts  close  to  the  mixer 
on  the  Seven-Mile  Road  near  Bedford  in 
Wayne  County,  Mich.,  where  this  method 
has  also  been  used.  As  in  Kane  County,  the 
strike-board  is  used  first,  but  following  it  a 
wide  12-in.  belt  is  employed,  the  final  float- 
ing being  acomplished  by  an  8-in.  belt. 
In  Wayne  County  a  Baker  finishing  machine 
is  considered  superior  to  the  belt,  but  the 
belt  method  is  believed  to  be  better  than 
hand  floating.  The  oflScials  state  that  the 
belt  method  seems  to  produce  a  very  level 
surface,  but  hoV  well  the  surface  will  wear 
as  compared  with  other  methods  cannot  be 
foretold. — EDITOR.] 


Auto  Truck  Hauls  Grader  for 
Soldiers 

IN  MAKING  army  roads  in  Mexico  all 
kinds  of  expedients  are  resorted  to. 
Sometimes  they  become  the  regular  thing 
after  trial.  A  fleet  of  small  scrapers  and 
a  number  of  the  heavy  side-conveyor  type 
of  grader  have  been  kept  busy  ever  since 
General  Pershing's  punitive  expedition 
swept  over  the  line.  The  photograph  shows 
three  Jeflfery  Quad  trucks  hauling  a  Russell 
grader.  Only  one  truck  is  required  for  the 
smaller  machines.  The  procedure  is  to  set 
the  scalping  knife,  slung  on  a  45-deg.  angle, 
beneath  the  machine  flush  with  the  wheel 
line,  so  that  it  will  slice  off  all  bumps  and 
eliminate  all  ruts.  Often  a  bump  will  rep- 
resent a  sheer  cut  of  51^2  in.  through  glut- 
inous earth.  The  material  is  simply  dumped 
to  one  side  of  the  road. 


Move  2600-Ton  Building 

A  three-story  class  A  steel-frame  struc- 
ture with  brick  facing  is  to  be  moved  from 
lower  Market  Street  in  San  Francisco  to  a 
point  approximately  300  ft.  distant  on  Mis- 
sion Street.  The  structure,  which  weighs 
about  2600  tons,  is  being  lifted  by  200 
jackscrews  and  will  be  hauled  by  three 
donkey  engines  in  a  manner  similar  to  that 
employed  in  moving  the  Commercial  High 
School,  described  Nov.  22,  1913. 


MOTOR  TRUCKS   PULL  MACHINE  THAT   SMOOTHS  ROADS  FOR   ARMY   TRANSPORTS 
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Iron  Span  Falls  When  Post 
Is  Struck  by  Runaway  Car 

West  Third  Street  Bridge  in  Cleveland  Drops 

25  Feet  to  Baltimore  &  Ohio  Railroad 

Tracks  Below 

When  a  runaway  car  jumped  the  track  on 
the  West  Third  Street  bridge  over  the  Balti- 
more &  Ohio  Railroad  tracks  in  Cleveland, 
Ohio,  on  Oct.  3,  and  struck  the  hanger  a  glanc- 
ing blow,  then  crashed  into  the  first  vertical 
post,  the  whole  105-ft.  span  sank  gradually 
down  to  the  railroad  tracks,  a  distance  of  about 
25  ft.  Two  persons  were  killed  and  many 
injured,  as  reported  in  the  short  note  in  the 
news  pages  of  last  week's  issue. 

The  bridge  was  constructed  in  1888,  of 
wrought  iron,  the  trusses  being  spaced  32  ft. 
6  in.  apart.  It  carried  the  double  tracks  of 
the  Cleveland  Railway  Company,  which  cross 
the  structure  at  the  foot  of  the  West  Third 
Street  hill.  This  hill,  about  500  ft.  long,  has  a 
grade  of  9.6  per  cent,  and  the  tracks  enter  the 
span  on  a  30-deg.  curve.  A  heavily  loaded 
car,  starting  at  the  top  of  the  hill,  got  beyond 
the  control  of  the  motorman,  took  the  curve 
at  the  bottom  of  the  hill  at  high  speed,  jumped 
the  track  and  hit  the  south  truss  of  the  bridge, 
striking  first  the  3  x  %  in.  hanger  or  end 
vertical,  then  completely  displacing  the  next 
vertical  post  composed  of  two  7  in.  channels 


nection.  The  bridge  fell  as  an  inevitable  con- 
sequence. No  evidence  was  found  that  indi- 
cated that  the  bridge  had  failed  in  a  manner 
otherwise  than  that  due  to  the  unusual  strain 
brought  upon  it  when  the  heavy  moving  car 
smashed  into  the  truss  at  the  side  of  the 
bridge.  The  bridge  was  never  supposed  to  be 
subjected  to  any  such  abnormal  shock,  and  it 
was  unable  to  withstand  it." 

Reports  by  Mr.  Merton  and  Mr.  Himes  are 
of  similar  character.  Both  hold  that  the 
wrought-iron  members  of  the  bridge  stood  up 
remarkably  despite  28  years  of  service. 
Whether  the  motorman  of  the  runaway  car 
became  confused  or  the  brakes  were  bad  has 
not  yet  been  decided  by  the  Cleveland  Railway 
Company.  While  the  reports  clearly  absolve 
the  city  from  any  responsibility  they  do  not  at- 
tach any  blame  to  the  railway  company. 

A  new  span,  costing  $25,000,  has  been  or- 
dered from  the  King  Bridge  Company,  Cleve- 
land. It  will  be  erected  by  the  Ferro  Con- 
struction Company,  Chicago. 


Major-General  George  W.  Goethals 
to  Head  8-Hour  Board 

Major-General  George  W.  Goethals  has  been 
selected  by  President  Wilson  to  act  as  chair- 
man of  the  board  created  by  Congress  to  in- 
vestigate  the    railroad    eight-hour    law.      The 


Plan  Immediate  Activity  of 
Research  Council 

Engineering  Foundation  Resources  at  Disposal 

of  National  Research  Council — Science  and 

Engineering  Well  Represented 

Arrangements  have  just  been  completed  in 
New  York  whereby  the  resources  of  the  En- 
gineering Foundation,  under  the  "auspices  of 
of  the  four  principal  national  engineering 
societies,  are  placed  at  the  disposal  of  the  Na- 
tional Research  Council,  which  was  appointed 
by  the  National  Academy  of  Science  at  the  re- 
quest of  President  Wilson.  The  object  of  the 
council  is  to  co-ordinate  the  scientific  research 
work  of  the  country  in  order  to  secure  efficiency 
in  the  solution  of  the  problems  of  war  and 
peace.  The  council  was  without  funds  until 
the  Engineering  Foundation,  established  to 
further  scientific  and  engineering  research,  of- 
fered to  place  its  resources  at  the  council's 
disposal,  including  the  services  of  its  secre- 
tary. Dr.  Cary  T.  Hutchinson,  to  act  as  secre- 
tary of  the  council.  The  offer  was  accepted 
and  plans  for  immediate  activities  have  been 
placed  in  the  hands  of  an  executive  committee. 

Personnel  of  Council 

In  indicating  how  thoroughly  every  branch 
of  science  and  eng^ineering  is  represented  in 
the  council.  Dr.   George   E.   Hale,  director  of 


RUNAWAY   CAR   STRUCK   VERTICAU   POST   AND   WRECKED   BRIDGE — CAR   ON    LEFT   OF   LEFT   VIEW   CAUSED    THE    ACCIDENT 


laced  together.  In  one  of  the  accompanying 
photographs  the  damaged  post  and  bent 
diagonal  bars  can  be  seen  in  the  center  of  the 
view.  In  the  other  photograph,  taken  from 
the  north  side,  two  cars  are  seen  in  the  wreck- 
age. The  one  on  the  left  is  the  runaway 
which  caused  the  failure.  The  one  on  the  right 
was  just  entering  the  bridge  and  was  carried 
down  with  the  span  as  it  fell. 

Investigation  of  the  accident  in  order  to  fix 
responsibility  has  been  begun  for  the  city  of 
Cleveland  by  A.  J.  Himes,  chief  engineer  of 
the  Nickel  Plate  Railroad;  Robert  Hoffmann, 
city  engineering  commissioner ;  Fred  Richards, 
assistant  engineering  commissioner,  and  Henry 
Merton,  of  the  Osborn  Engineering  Company 
of  Cleveland.  W.  J.  Watson,  of  Wilbur  J. 
Watson  &  Company,  consulting  engineers,  and 
W.  C.  Carter,  former  city  engineer  of  Cleve- 
land, are  investigating  for  the  railroad  com- 
pany. 

Robert  Hoffmann,  city  engineering  commis- 
sioner, reported  to  Mayor  Harry  L.  Davis: 
"The  force  of  the  collision  of  the  car  with  the 
truss  members  was  such  that  it  tore  an  iron 
post,  near  the  middle  of  the  span,  from  its 
bottom  connections,  and  so  deflected  the  iron 
post  and  adjacent  diagonal  iron  rods  connected 
with  the  top  chord  of  the  truss  that  the  chord 
was  broken,  thereby  destroying  the  truss  con- 


other  members  are  Edward  E.  Clark,  of  the 
Interstate  Commerce  Commission,  and  George 
Rublee,  of  the  Federal  Trade  Commission. 

While  the  law  does  not  go  into  effect  until 
next  January,  the  President  desires  the  mem- 
bers of  the  board  to  give  close  study  to  the  en- 
tire situation.  Besides  observing  the  opera- 
tion and  effect  of  the  institution  of  the  eight- 
hour  day,  the  commission  will  be  authorized 
to  conduct  a  general  investigation  of  "the  facts 
and  conditions  affecting  the  relations  between 
such  common  carriers  and  employees." 

After  an  inquiry  of  not  more  than  nine  nor 
less  than  six  months  from  Jan.  1,  the  com- 
mission will  report  to  the  President  and  Con- 
gress. Pending  the  filing  of  this  report,  and 
for  thirty  days  thereafter,  the  law  provides 
that  there  shall  be  no  reduction  in  wages 
of  the  employees  affected  for  the  standard 
eight  hours  of  work. 


Bidders  Pay  for  Advertising  Proposals 

A  resolution  adopted  by  Trenton,  N.  J.,  pro- 
vides that  when  bids  are  rejected  because  of 
the  failure  of  the  bidder  to  comply  with  all 
requirements  and  readvertising  is  necessary, 
the  cost  of  such  publicity  shal'  be  deducted 
from  the  amount  of  the  certified  check  de- 
posited with  the  proposal. 


the  Mount  Wilson  solar  observatory  and  chair- 
man of  the  council,  who  was  in  New  York 
last  week  attending  to  the  details  of  the  ar- 
rangement, called  attention  to  the  personnel 
of  the  body.  He  said  that  it  is  the  purpose 
of  the  council  to  enlist  the  co-operation,  in  the 
solution  of  our  industrial  and  military  prob- 
lems of  a  scientific  character,  of  every  possible 
established  agency.  Medicine,  for  example,  is 
represented  by  Dr.  William  H.  Welch,  presi- 
dent of  the  National  Academy  of  Science;  by 
Brig.-Gen.  William  C.  Gorgas,  surgeon  gen- 
eral of  the  United  States  Army;  Dr.  Simon 
Flexner,  director  of  the  Rockefeller  Medical 
Institute,  and  by  Dr.  Victor  C.  Vaughan,  past- 
president  of  the  American  Medical  Society. 
Biological  science  has  as  its  representative  Dr. 
Edwin  G.  Conklin,  professor  of  zoology, 
Princeton  University,  while  Dr.  A.  A.  Noyes,  of 
Massachusetts  Institute  of  Technology,  and  Dr. 
L.  H.  Baekeland,  form  the  chemical  repre- 
sentation. Physics  is  represented  by  Dr.  A. 
A.  Michelson,  of  the  University  of  Chicago, 
and  electricity  by  Professor  M.  I.  Pupin,  of 
Columbia  University. 

Engineering  Representatives 

These  branches,  with  the  exception  of  medi- 
cine, are  in  the  realm  of  pure  science.  Recog- 
nizing,   however,    that   the   practical    applica- 
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tions  of  the  principles  which  the  pure  scien- 
tists discover  rest  largely  with  engineers,  there 
is  a  strong  representation  from  the  great  en- 
gineering societies.  Clemens  Herschel,  presi- 
dent of  the  American  Society  of  Civil  En- 
gineers; John  J.  Carty,  chief  engineer  of  the 
American  Telephone  &  Telegraph  Company; 
Gano  Dunn,  president  of  the  J.  G.  White  En- 
gineering Corporation;  C.  E.  Skinner,  direc- 
tor of  the  research  laboratory  of  the  Westing- 
house  Company,  and  Dr.  W.  R.  Whitney,  di- 
rector of  the  research  laboratory  of  the  Gen- 
eral Electric  Company,  are  among  those  who 
will  represent  the  engineering  side  of  the 
council's  work. 

Military  Representatives 

The  important  military  aspects  will  be  pre- 
sented to  the  council  by  Major  General  William 
Crozier,  chief  of  ordnance  of  the  U.  S.  A.; 
by  Lieut.  Col.  George  O.  Squier,  chief  of  avia- 
tion, U.  S.  A.,  and  David  W.  Taylor,  chief 
constructor,  U.  S.  Navy.  Other  branches  of 
the  government  are  represented  by  Dr.  S.  W. 
Stratton,  director  of  the  National  Bureau  of 
Standards;  Van  H.  Manning,  director  of  the 
Bureau  of  Mines,  and  Prof.  Charles  F.  Marvin, 
chief  of  the  U.  S.  Weather  Bureau. 

It  will  thus  be  seen  that  the  council  in- 
cludes representatives  of  all  of  the  important 
scientific  activities  bearing  on  military  or  in- 
dustrial problems.  The  executive  committee's 
plans  are  of  wide  scope.  The  support  already 
pledged  will  insure  immediate  action  where  the 
need  is  greatest. 

The  other  members  of  the  council  are  Dr. 
John  A.  Brashear,  Pittsburgh;  Dr.  W.  F.  M. 
Goss,  dean  of  ,  engineering.  University  of 
Illinois;  Dr.  William  H.  Holmes,  curator,  U. 
S.  National  Museum;  Dr.  W.  W.  Keen,  presi- 
dent, American  Philosophical  Society;  Prof.  E. 
C.  Pickering,  director.  Harvard  University  ob- 
servatory; Charles  F.  Rand,  president.  United 
Engineering  Society;  Prof.  Theodore  W. 
Richards,  Harvard  University;  Prof.  R.  A. 
Millikan,  University  of  Chicago;  Ambrose 
Swasey,  Cleveland;  Dr.  Elihu  Thomson, 
Swampscott,  Mass.;  Dr.  C.  R.  Van  Rise,  presi- 
dent, American  Association  for  the  Advance- 
ment of  Science;  Dr.  Charles  D.  Walcott,  sec- 
retary, Smithsonian  Institution ;  Dr.  J.  M. 
Coulter,  professor  of  botany,  Princeton  Uni- 
versity; Prof.  R.  H.  Chittenden,  dean  of  Shef- 
field Scientific  School,  Yale  University;  Prof. 
Raymond  Pearl,  biologist,  Maine  Experiment 
Station,  Orono,  Me.;  Marston  T.  Bogert,  pro- 
fessor of  organic  chemistry,  Columbia  Uni- 
versity. 

Other  members  of  the  council  will  be  ap- 
pointed from  time  to  time  as  the  needs  of  the 
work  dictate. 


Think  Government  Nitrate  Plants 
Legislation  Unwise 

The  American  Electrochemical  Society, 
through  its  committee  on  public  relations,  con- 
stituted of  the  president-  and  past-presidents 
of  the  society,  has  expressed  the  opinion  that 
the  recent  legislation  empowering  the  Presi- 
dent to  make  an  investigation  to  determine  the 
best,  cheapest  and  most  available  means  for 
producing  nitrates  is  unwise. 

In  a  note  addressed  to  the  President,  the 
Secretary  of  the  Navy,  and  the  Secretary  of 
War,  it  is  pointed  out  that  the  prime  necessity 
of  the  hour  is  the  prompt  provision  of  an  18- 
months'  supply  on  a  war  basis  of  Chilean  ni- 
trate, to  be  stored  at  various  strategic  points. 
The  committee  deprecates  the  entrance  of  the 
government  into  an  industrial  field  that  can, 
in  their  opinion,  be  much  better  and  more 
rapidly  developed  by  private  interests. 


300  Inspect  Monolithic  Brick 
Pavements  at  Paris,  111. 

About  300  engineers,  contractors,  highway 
and  municipal  oflicials,  university  professors, 
brick  manufacturers  and  good-roads  enthu- 
siasts inspected  the  making  of  monolithic  brick 
roads  at  Paris,  111.,  Oct.  6,  as  the  guests  of 
the  National  Paving  Brick  Manufacturers'  As- 
sociation. This  was  the  main  feature  of  the 
second  day's  program  of  the  thirteenth  annual 
meeting  held  in  Terre  Haute,  Ind.,  the  first 
day  being  devoted  to  association  affairs.  All 
officers  of  the  association  were  re-elected.  C.  C. 
Blair  is  president  and  Will  P.  Blair,  secretary. 

A  section  of  brick  road  under  construction 
on  the  outskirts  of  Paris  near  the  waterworks 
system  was  used  as  a  demonstration.  The 
contractor,  Allan  Jay  Parrish,  had  all  opera- 
tions'from  aggregate  to  covering  the  grouted 
surface  with  earth  going  on  at  the  same  time. 
The  Parrish  double  template,  putting  on  a 
M,-in.  layer  of  1:1  dry  grout,  was  hauled  for- 
ward by  the  Cube  mixer  with  swinging  beam. 
This  template  was  preceded  by  a  single  one  of 
channel  iron  drawn  by  hand  to  roughly  level 
up  the  concrete.  Both  templates  have  rollers 
and  ride  on  the  Heltzel  side  forms.  The  opera- 
tions of  laying  the  brick  and  subsequently 
rolling  and  grouting  with  a  small  Marsh-Cap- 
ron  mixer,  the  first  coat  direct  from  the  spout 
and  the  second  from  wheelbarrows,  were  car- 
ried out  much  as  described  by  W.  T.  Black- 
burn in  the  Engineering  Record,  July  10,  1915, 
page.  54'. 

Following  a  barbecue  the  guests  were  es- 
corted over  the  monolithic  roads  around  Paris. 
On  most  of  the  monolithic  roads  which  were 


built  in  1915  and  1916  the  grout  finish  has 
not  yet  entirely  worn  off.  The  time  in  service 
is  too  short  to  show  any  appreciable  differ- 
ence in  the  sections  of  3-in.  and  4-in.  brick, 
both  laid  on  a  4-in.  base.  A  section  of  state- 
aid  13-ft.  monolithic,  4-in.  block  on  4-in.  base, 
laid  this  year  with  the  new  template,  appeared 
to  be  slightly  smoother  than  some  of  the  earlier 
work,  but  both  are  excellent.  Even  in  the  nar- 
row 9-ft.  sections  the  edges  have  not  been 
loosened,  nor  is  there  any  sign  of  breaking 
down.  

Dr.  Gary  T.  Hutchinson  Selected 

Secretary  of  Engineering 

Foundation 

Dr.  Gary  T.  Hutchinson  has  been  selected 
secretary  '  of  the  Engineering  Foundation. 
Under  the  arrangement  made  with  representa- 
tives of  the  National  Academy  of  Science  he 
will  act  also  as  secretary  of  the  National  Re- 
search Council. 

Dr.  Hutchinson  was  born  in  St.  Louis  and 
educated  at  Washington  University,  in  his 
native  city,  and  at  Johns  Hopkins  University. 
He  was  with  the  Sprague  Electric  Company 
and  the  General  Electric  Company  for  sev- 
eral years  and  then  became  a  member  of  the 
firm  of  Sprague,  Duncan  &  Hutchinson,  con- 
sulting electrical  engineers.  Since  1891  he 
has  been  in  private  practice.  Among  the  im- 
portant installations  carried  on  under  his  di- 
rection were  the  electric  equipment  of  the  Mc- 
Calls  Ferry  Power  Company  and  the  electrifi- 
cation of  the  Cascade  tunnel. 

The  Foundation  has  taken  offices  in  the  En- 
gineering Societies'  Building,  33  West  Thirty- 
ninth  Street,  New  York  City. 


Engineers  Turned  Away  from 
Booster  Dinner  at  Chicago 

Although  plates  for  270  engineers  were  pro- 
vided Oct.  6  for  the  annual  booster  dinner  of 
the  American  Association  of  Engineers  in  Chi- 
cago, many  men  had  to  be  turned  away.  For 
the  speaking,  however,  350  crowded  into  the 
hall. 

Prof.  C.  Francis  Harding  of  Purdue  Uni- 
versity addressed  the  association  on  "Market- 
ing Engineering  Ability."  He  analyzed  the 
popular  criticism  of  technical  graduates  and 
suggested  that  encouragement  of  the  use  of 
good  English,  both  spoken  and  written,  culti- 
vation of  tact  and  executive  ability  in  young 
engineers,  and  the  promotion  of  education  in 
modern  business  methods  would  aid  in  lift- 
ing the  engineer  from  the  slough  into  which 
many  feel  he  finds  himself. 

John    Ericson,   city  engineer,   discussed    the 


Will  Dedicate  $5,000,000  Elephant  Butte  Dam  To-day  at  EI  Paso,  Texas 


TODAY,  the  first  day  of  the  twenty-third 
International  Irrigation  Congress,  will  wit- 
ness the  formal  dedication  at  El  Paso,  Tex., 
of  the  $5,000,000  Elephant  Butte  dam.  The 
huge  structure,  which  was  completed  May  12 
of  this  year,  contains  611,400  cu.  yd.  of 
masonry,  and  has  a  total  leng:th  of  1674  ft. 
and  a  maximum  height  of  306.2  ft.  The  maxi- 
mum width  at  the  base  is  215  ft.    At  the  top 


is  an  18-ft.  roadway.  The  275-ft.  spillway, 
of  the  combination  weir-tunnel  type,  is  di- 
vided into  five  sections.  The  elevation  of  the 
crest  is  193  ft.  above  the  orig^inal  river  level. 
The  excavation  for  the  foundation  totaled  407,- 
300  cu.  yd.  The  reservoir  has  a  total  capacity 
of  2,642,292  acre-feet,  or  115,098,000,000  cu. 
ft.,  an  average  width  of  1%  miles  and  an 
average  length  of  45  miles.    The  available  ca- 


pacity is  given  as  2,683,860  acre-feet.  The 
area  of  the  water  surface  with  the  reservoir 
full  is  40,680  acres.  The  cost  of  the  dam 
proper  was  about  $4,500,000;  the  total  project 
cost  approximately  $5,000,000.  Borings  and 
surveys  were  made  in  1904,  construction  was 
begun  in  1910  and  concrete  was  first  poured 
June,  1913.  About  23  miles  of  wagon  road 
and  12  miles  of  railroad  were  built. 
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way  in  which  the  engineer  can  best  render 
service  in  public  life.  Coming  from  one  who 
has  so  long  held  office  in  Chicago,  his  remarks 
on  the  need  of  tact  by  the  engineer  were  doubly 
impressive. 

W.  H.  Rosecrans,  consulting  engineer,  made 
a  plea  for  more  boosting  and  less  knocking  of 
the  other  fellow's  work.  J.  N.  Hatch,  consult- 
ing engineer,  outlined  the  progress  of  the  or- 
ganization and  what  it  stood  for.  A  year  ago 
the  membership  was  100.  Now  it  is  1200. 
L.  K.  Sherman,  member  of  the  Illinois  Rivers 
and  Lakes  Commission,  urged  engineers  to 
register  and  vote. 

J.  H.  Prior,  chief  engineer,  Illinois  Public 
Utility  Commission,  pointed  out  the  success  of 
the  organization.  J.  Holland,  assistant  engi- 
neer. North  Works  of  the  Illinois  Steel  Com- 
pany, detailed  an  experience  with  draftsmen  in 
the  organization  who  were  about  to  form  a 
union.  These  men  were  taken  in  a  body  to  the 
association  and  educated  up  to  better  things. 
The  principles  of  the  association,  ideals  of 
ethics  and  co-operation  with  their  employers, 
so  as  to  engender  a  better  feeling  all  around, 
prevailed. 

Other  speakers  were:  Dabney  Maury,  con- 
sulting engineer;  J.  N.  Lewis,  mining  engi- 
neer, Denver,  and  Arthur  Kneisel,  secretary 
of  the  association. 


Who  Wants  a  Permanent  Job? 

"Unless  the  members  of  the  society  are  de- 
ceiving the  secretary  maliciously,  they  are  all, 
or  very  near  all,  profitably  employed.  At  least, 
it  is  like  the  old  job  of  hunting  for  a  needle  in 
a  haystack  to  find  a  man  now  when  a  position 
is  open. 

"To  be  sure,  many  are  but  'temporary  posi-  • 
tions,'  but  when  you  get  to  the  bottom  of  the 
whole  thing  there  are  no  others.     And  who  of 
us  want   a   permanent  job,   anyhow? 

"I  well  remember  seeing  a  gray-haired 
draftsman  packing  his  tools  and  books  prepara- 
tory to  leaving  a  'temporary  position'  which 
he  had  accepted  a  short  nineteen  years  before. 
When  he  found  that  it  promised  to  merge  into 
a  permanent  one  he  quit — and  you  would  too, 
wouldn't  you?" — Bulletin,  Oregon  Society  of 
Engineers. 


What  Engineers  and 
Contractors  Are  Doing 


Major-General  George  W.  Goe- 
T  H  A  L  S,  Corps  of  Engineers,  U.  S.  A.,  who 
recently  resigned  as  Governor  of  the  Panama 
Canal,  has,  as  noted  elsewhere  in  this  issue, 
been  appointed  by  President  Wilson  chairman 
of  the  board  created  by  Congress  to  investi- 
gate railroad  conditions  in  accordance  with  the 
Adamson  law.  After  graduation  from  the  U. 
S.  Military  Academy  in  1880  General  Goethals 
spent  two  years  at  the  Engineer  School  of 
Application.  For  the  next  two  years  he  was 
engineer  officer  at  Vancouver  Barracks,  De- 
partment of  Columbia,  following  which  he  di- 
rected improvements  on  the  Ohio  River.  After 
a  year  at  Cincinnati  he  went  to  West  Point 
as  instructor,  later  becoming  assistant  profes- 
sor of  civil  and  military  engineering.  From 
1889  to  1894  he  had  charge  of  Tennessee  River 
improvements  from  Chattanooga  to  Paducah, 
and  for  the  succeeding  3%  years  was  assistant 
to  chief  of  engineers  of  the  army.  Six  months 
as  chief  engineer  of  the  First  Army  Corps  at 
Porto  Rico  was  followed  by  his  return  to  West 
Point  as  instructor  in  practical  military  en- 
gineering and  to  direct  construction  of  the 
library  building  and  filtration  plant.  General 
Goethals  had  charge  of  river  and  harbor  im- 
provements and  fortification  works  in  Rhode 
Island  and  southern  Massachusetts  from  1900 
to  1903,  and  from  then  until  1907  he  was  a 
member  of  the  general  staff  of  the  army.  In 
March  of  that  year  he  was  made  a  member  of 
the  Isthmian  Canal  Commission,  and  a  month 


later  was  appointed  its  chairman  and  chief  en- 
gineer. When  the  great  ditch  was  practically 
completed  early  in  1914,  General  Goethals  was 
appointed  Governor  of  the  Canal  Zone.  He 
was  honorary  president  of  the  International 
Engineering  Congress,  held  last  year  in  San 
Francisco  in  1915,  and  was  present  at  the 
celebration  of  Goethals  Day  at  the  exposition. 

H.  G.  Sparks,  formerly  division  engineer 
of  the  Chicago  &  Eastern  Illinois  Railroad  at 
Salem,  111.,  has  been  made  assistant  superin- 
tendent of  the  Chicago  division.  His  head- 
quarters will  be  at  Brazil,  Ind. 

A.  W.  White  has  been  promoted  from 
office  engineer  of  the  Chicago  &  Eastern  Illi- 
nois Railroad  to  division  engineer  at  Salem, 
111.,  succeeding  H.  G.  Sparks,  whose  transfer 
is  noted  elsewhere  in  this  issue. 

J.  S.  McBbide  has  been  appointed  prin- 
cipal assistant  engineer  at  Chicago  for  the 
Chicago  &  Eastern  Illinois  Railroad.  He  will 
continue  to  perform  the  duties  of  his  former 
position  as  valuation  eng^ineer  in  addition  to 
those  of  his  new  appointment. 

C.  H.  B  L  I  T  M  a  N,  formerly  instructor  in  the 
college  of  engineering  at  the  University  of 
Minnesota,  and  later  engineer  in  charge  of 
municipal  and  paving  work  at  Minot,  N.  D., 
is  now  city  engineer  and  manager  of  Glasgow, 
Mont.  Mr.  Blitman  is  a  graduate  of  Rensse- 
laer Polytechnic  Institute. 

Oscar  S.  Maple,  who  has  for  the  last 
four  years  been  associated  with  the  Texas 
Power  &  Light  Company  at  Dallas,  Tex.,  as  as- 
sistant construction  engineer,  is  now  with  the 
Fargo  Engineering  Company  of  Jackson,  Mich. 

G.  H.  Nichols  has  left  the  employ  of 
the  Miami  Conservancy  District  to  become 
engineer  on  construction  with  the  American 
Rolling  Mill  Company,  of  Middletown,  Ohio. 
Mr.  Nichols  began  his  engineering  career  as 
chainman  in  the  Department  of  Public  Works 
of  Ohio  and  was  soon  promoted  to  transitman 
and  then  to  assistant  engineer.  After  about 
three  years  with  that  department  he  resigned 
to  join  the  forces  of  the  Miami  district. 

Edward  T.  Bailey,  formerly  with  the 
Emerson  Building  Company,  has  become  asso- 
ciated with  Joseph  O'Connor,  formerly  of  the 
Fidelity  &  Casualty  Company.  They  have 
opened  offices  at  103  Park  Avenue,  New  York 
City,  and  will  turn  their  attention  to  general 
contracting. 

Robert  F.  Olds,  formerly  consulting 
engineer,  of  El  Paso,  Tex.,  is  now  general 
superintendent  of  construction  in  the  Phila- 
delphia division  of  the  Austin  Company.  After 
graduation  from  the  University  of  Maine  in 
1906,  Mr.  Olds  entered  the  employ  of  the  Penn- 
sylvania Steel  Company  and  later  joined  the 
faculty  of  Pennsylvania  State  College  as  in- 
structor in  geometry  and  surveying.  Late  in 
1907  he  became  associated  with  Charles  W. 
Fenn,  civil  engineer,  of  Portland,  Me.  The 
year  1909  found  him  as  civil  engineer  in  the 
quartermaster's  department,  U.  S.  A.,  in  which 
capacity  he  directed  the  construction  of  water- 
works, warehouses  and  various  buildings  in 
the  United  States  and  the  Philippine  Islands. 
He  resigned  about  a  year  ago  to  open  consult- 
ing offices  in  El  Paso. 

John  Evans,  division  engineer  of  the 
Michigan  Central  Railroad  at  Detroit,  has 
been  made  division  engineer  of  the  Detroit 
Terminal  and  Toledo  division.  He  will  con- 
tinue with  office  at  Detroit. 

J.  D.  Elder  has  been  appointed  division 
engineer  for  the  Michigan  Central  Railroad, 
with  office  at  Niles,  Mich. 

C.  C.  Hill  has  been  transferred  from 
division  engineer  for  the  Michigan  Central 
Railroad  at  Niles,  Mich.,  to  the  valuation  de- 
partment. 

Charles  Harding,  erecting  engineer 
for  the  New  York  Continental  Jewell  Filtra- 
tion Company,  has  completed  the  plant  at  New 
Albany,  Ind.  He  is  now  at  Lawrenceville, 
111.,  to  direct  the  installation  of  a  1,000,000 
gal.  plant. 


Lieut.  Co L.  J.  B.  Cavanaugh,  Corps 
of  Engineers,  U.  S.  A.,  builder  of  the  Lake 
Washington  government  canal,  was  recently 
entertained  by  the  Seattle  Chamber  of  Com- 
merce at  a  banquet  in  the  Butler  Hotel.  Trib- 
utes to  his  engineering  ability  were  paid 
Colonel  Cavanaugh  by  300  of  Seattle's  repre- 
sentative business  and  professional  men. 
Among  the  speakers  were  Judge  Thomas 
Burke,  president  of  the  Chamber  of  Com- 
merce; former  U.  S.  Senator  Samuel  H.  Piles; 
Will  H.  Parry,  member  of  the  Federal  Trade 
Commission;  Representative  William  E. 
Humphrey,  and  R.  H.  Thomson,  former  city 
engineer  and  present  councilman. 

C.  E.  G  R  u  N  8  K  Y,  of  San  Francisco,  ami 
George  G.  Anderson,  of  Los  Angeles,  were  re- 
cently selected  by  the  directors  of  the  Im- 
perial Irrigation  District  as  an  advisory  board 
of  consulting  engineers  to  serve  the  district 
for  a  period  of  one  year.  Following  the  earlier 
appointment,  which  was  noted  in  the  Sept.  2 
issue  of  this  journal,  the  action  of  the  irriga- 
tion district  retains  the  engineers  so'  that  they 
will  be  available  throughout  the  year  for  con- 
sultation on  water  supply,  silt  disposal,  intake 
arrangement,  IKod  protection  and  .other  prob- 
lems that  confront  the  district.      '     '■  til; 

S.  A.  Brown  has  resigned  from  the  em- 
ploy of  the  Pennsylvania  Steel  Company  to 
enter  the  service  of  the  Owosso  Sugar  Com- 
pany at  Lansing,  Mich. 

C.  R.  Thomas,  civil  engineer,  of  Wil- 
mington, N.  C,  has  been  appointed  division 
engineer  in  the  Kentucky  Highway  department 
to  succeed  O.  S.  Canning,  resigned.  After 
graduation  from  the  University  of  North  Caro- 
lina, Mr.  Thomas  took  up  special  work  at  the 
University  of  Wisconsin.  He  later  entered 
the  employ  of  the  government,  where  for  six 
years  he  was  engaged  on  highway  work.  Fol- 
lowing his  work  with  the  government  he  was 
assistant  engineer  of  the  Pennsylvania  state 
experiment  station  and  then  associated  with 
a  contractor  of  Wilmington,  N.  C. 

Everett  N.  Bryan  has  resigned  as 
chief  engineer  and  assistant  superintendent 
for  T.  K.  Beard,  contractor,  of  Modesto,  Cal., 
to  become  chief  engineer  of  the  Waterford 
(Cal.)  Irrigation  District.  The  district  re- 
cently voted  a  bond  issue  of  $465,000  and  as 
soon  as  plans  and  specifications  have  been 
prepared  the  contracts  will  be  let  for  the  con- 
struction of  the  system.  Mr.  Bryan  was  asso- 
ciated with  T.  K.  Beard  for  3%  years,  during 
which  period  he  directed  work  in  the  Oakdale, 
Turlock,  Modesto  and  South  San  Joaquin  irri- 
gation districts.  Previous  to  that  he  was 
superintendent  of  the  Modesto  Irrigation  Dis- 
trict. 

C.  H.  Dancer,  formerly  deputy  minister 
of  public  works  for  Manitoba,  has  been  ap- 
pointed district  engineer  at  Winnipeg  for  the 

federal  Department  of  Public  Works. 

« 

Edgar  A.  Van  D  e  u  s  e  n,  for  the  past 
four  years  chief  draftsman  in  the  New  York 
office  of  the  Southern  Power  Company,  has 
been  transferred  to  Charlotte,  N.  C. 


Civil  Service  Examinations 

Illinois — Examinations  will  be  held  Nov.  4  for 
testing  engineer  (salary,  $125  to  $200),  archi- 
tectural designer  (salary,  $120  to  $200),  topo- 
graphical draftsman  (salary,  $100  to  $150)  and 
examiner  of  efficiency  (salary,  $125  to  $175). 
Particulars  may  be  obtained  from  the  Illinois 
Civil  Service  Commission  at  Springfield. 

United  States  —  Examinations  will  be  held 
Nov.  8  for  copyist  draftsman,  junior  drainage 
engineer,  assistant  inspector  of  hull  material 
and  laboratory  assistant  qualified  in  petrogra- 
phy.    Applicants  should  ask  for  Form  1312. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Nov.    4.    Junior    engineering    assistant. 
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Low  Center  of  Gravity  Claimed 
for  Contractor's  Locomotive 

A  number  of  locomotives  of  the  Decauville 
type  which  meet  the  requirements  of  contrac- 
tors have  recently  been  built  by  the  Baldwin 
Locomotive  Works  for  export  trade.  Aside 
from  strong  and  simple  construction,  the  low 
center  of  gravity  obtained  by  placing  the 
water  tank  between  the  sides  of  the  steel-plate 
frames  is  claimed  as  another  advantage. 

The  four-coupled  locomotive  was  built  for 
the  Pleystowe  Central  Mills  Company,  Lim- 
ited, Australia.     It  operates  on  a  2-ft.  track 


verted  cylinder  type,  built  in  three  different 
sizes  and  pressure  capacities — 1000,  750  and 
300  tons.  The  illustration  is  a  reproduction 
of  the  1000-ton  press. 

It  is  claimed  that  the  briquette-forming 
mechanism  of  these  presses  is  unique  in  de- 
sign and  operation,  capable  of  forming  a  bri- 
quette quickly  and  of  uniform  density.  The 
material  is  placed  in  a  floating  mold,  which 
is  supported  by  four  springs.  When  the  pres- 
sure is  applied  from  above,  the  friction  of  the 
material  on  the  sides  of  the  mold  causes  it  to 
move  down  over  a  stationary  plunger,  which 
projects  into  the  mold  from  below,  thus  apply- 


elearance  between  the  mold  and  the  lower 
die  in  the  300-ton  press.  The  briquette-form- 
ing mechanism  of  these  presses  has  been 
patented  in  the  United  States,  Canada  and 
several   foreign  countries. 


FOUR-COUPLED  LOCO- 
MOTIVE BUILT  FOR  2- 
FOOT  TRACK  WEIGHS 
12,000  POUNDS  AND 
OPERATES  ON  3  PER 
CENT    GRADE 


on  grades  of  3  per  cent  and  curves  of  198-ft. 
radius.  The  boiler  carries  a  steam  pressure  of 
176  lb.  per  square  inch  and  has  a  steel  outside 
shell,  a  copper  firebox  and  brass  tubes.  A 
box  of  8  cu.  ft.  capacity  is  placed  in  the  cab 
to  hold  bituminous  coal.  The  tank  capacity 
is  102  gal. 

The  steam  dome  is  placed  well  forward  on 
the  boiler  and  the  live-steam  pipe  passes  out 
of  the  right  side  of  the  dome.  The  cylinders 
are  6  x  10  in.  and  fitted  with  plain  slide  valves. 
The  equipment  includes  a  handbrake  with  shoes 
on  the  rear  driving  wheels  only.  The  loco- 
motive weighs  12,000  lb.  in  working  order. 


ing  pressure  on  the  bottom  as  well  as  on  the 
top  to  form  a  briquette  of  uniform  density. 
The  briquette  is  ejected  from  the  mold  by 
the  pressure  of  the  main  ram  applied  upon 
the  briquette  after  the  lower  plunger  has  been 
removed  by  a  simple  movement  of  a  control- 
ling lever.  The  briquette  then  falls  through 
to  the  base  of  the  press,  whence  it  is  removed 
by  a  conveyor  installed  by  the  customer.  On 
the  1000-ton  and  750-ton  presses  hydraulic 
push  cylinders  lift  the  floating  mold  while  the 
lower  die  is  withdrawn  or  returned  to  place. 
A  collar  surrounding  the  lower  die  is  held 
against  the  mold  by  a  spring  to  close  up  all 


Drop  Box  of  Dynamite  Caps  50  Feet 
with  No  Explosion  Taking  Place 

Although  it  is  dangerous  to  carry  dynamite 
and  caps  in  the  same  vehicle  on  account  of  the 
sensitiveness  of  the  caps  to  shock,  and  the  prob- 
ability that  their  explosion  would  fire  the  dyna- 
mite, there  are  times  when  separate  loading  or 
two  trips  are  inconvenient  and  expensive.  To 
provide  for  such  cases,  and  also  to  care  for  caps 
in  the  field,  a  safety  box  has  been  designed  by 
E.  I.  du  Pont  de  Nemours  &  Company. 

The  box,  made  of  %-in.  oak  with  a  top  of  %- 
in.  pine,  is  lined  inside  with  %-in.  felt,  obtain- 
able at  harness  shops.  The  cap  board  is  re- 
movable, but  should  fit  snugly  on  and  between 
the  felts.  The  space  between  bottom  of  cover 
and  top  of  bottom  felt  should  be  just  right  to 
hold  caps  firmly  without  undue  pressure.  The 
holes  in  the  cap  board — 100  in  number — should 
be  large  enough  to  permit  easy  entrance  of 
caps,  but  not  large  enough  to  let  them  fall  out. 

A  box  made  this  way  is  said  to  have  been 
filled  with  100  caps  and  thrown  over  a  50-ft. 
embankment  into  a  quarry,  where  it  bounced 
around  on  the  rocks  with  no  resultant  explo- 
sion. 


1000-Ton  Hydraulic  Press  Used  J 
for  Briquetting  Metal  Borings 

A  new  design  of  hydraulic  press  recently 
built  by  the  Hydraulic  Press  Manufacturing 
Company,  Mount  Gilead,  Ohio,  is  illustrated 
herewith.  The  press  is  used  for  briquetting 
metal  borings,  turnings,  etc.,  so  that  they  may 
be  remelted  without  the  loss  of  valuable  in- 
gredients and  to  prevent  oxidation.  It  also 
puts  the  material  in  a  convenient  form  for 
handling.     The  design  is  of  the  four-rod  in- 


Business  Notes 

The   Westport   Paving    Brick   Company   has 

removed  its  offices  to  Westport,  Md.  The  com- 
pany's mailing  address  is  P.  O.  Box  23,  Balti- 
more. 

The  John  Kline  Brick  Company,  WicklifTe, 
Ohio,  is  the  newest  and  the  thirty-fourth  mem- 
ber of  the  Dunn  Wire-Cut  Lug  Brick  Com- 
pany's family  of  licensees.  This  plant  has  a 
daily  capacity  of  40,000  brick. 
.  The  Modern  Iron  Works,  Quincy,  111.,  has 
opened  a  waterworks  supply  department.  The 
officers  of  the  firm  are  now  busy  organizing  the 
new  branch  and  will  soon  make  a  more  com- 
plete  announcement  to  waterworks   men. 

Wilbert  O.  Cornell,  a  graduate  of  the  civil 
engineering  department  of  the  University  of 
Pennsylvania,  has  been  made  a  sales  engineer 
for  the  General  Fireproofing  Company.  His 
headquarters  will  be  at  Youngstown. 

William  H.  Cummings,  formerly  of  Provi- 
dence, R.  I.,  has  become  associated  with  the 
Waugh  glazing  department  of  the  Asbestos 
Protected  Metal  Company. 

Charles  F.  Ames  has  been  appointed  man- 
ager of  the  New  York  office  of  the  Epping- 
Carpenter  Pump  Company. 

C.  W.  Hays,  formerly  with  Boyts,  Porter  & 
Company,  of  Connellsville,  Pa.,  is  now  in  charge 
of  the  pump  department  of  the  Ross  Mechanical 
Supply  Company,  of  Pittsburgh. 

Albert  &  Davidson,  Inc.,  Brooklyn,  dealers  in 
contractors'  supplies  and  specializing  in  sec- 
ond-hand wrought-iron  pipe,  will  move  their 
offices  to  Oakland  and  Kent  Streets. 

The  Walter  A.  Zelnicker  Supply  Company, 
of  St.  Louis,  has  just  issued  its  September  bul- 
letin, said  to  be  the  largest  published  in  several 
years. 

The  American  Railway  Bridge  and  Building 
Association  will  hold  its  twenty-sixth  annual 
convention  Oct.  17  to  20  in  the  Gruenwald 
Hotel,  New  Orleans. 


FOUR-ROD,    INVERTED-CYLINDER    BRIQUETTING 
PRESS 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

The  William  Powell  Company,  Cincinnati. 
Polder,  3x6  in.,  20  pages.  Describes  Powell 
valves. 

IngersoU-Rand  Company,  New  York  City. 
Bulletins  3033,  9024  and  4122,  describing  type 
XPV  duplex  steam-driven  compressors,  Beyer 
barometric-type  steam-condensing  plants  and 
Leyner  drill  sharpeners  respectively. 

Independent  Pneumatic  Tool  Company,  Chi- 
cago. Circular  devoted  to  Thor  pneumatic 
tools. 

Pneumatic  Placing  Company,  New  York  City. 
Folder,  6x9  in.,  4  pages.  First  of  folders 
punched  for  binding  and  devoted  to  pneumatic 
concrete-conveying  machinery. 

Holt  Manufacturing  Company,  Peoria,  111. 
Bulletin  C-108.  Describes  and  shows  in  opera- 
tion Holt  caterpillar  tractor. 

H.  M.  Byllesby  &  Company,  engineers  and 
managers,  Chicago.  Booklet,  8  x  11  in.,  68 
pages.  Describes  and  shows  buildings  of  pub- 
lic-utility properties  in  which  the  Standard 
Gas  &  Electric  Company,  a  client  of  the  Byl- 
lesby company,  owns  investments. 

John  F.  Byers  Machine  Company,  Ravenna, 
Ohio.  Bulletin  1003.  Advocates  use  of  Byers 
"Auto-Crane"  for  handling  material. 

Sterling  Motor  Truck  Company,  Milwaukee, 
Wis.  Folders  describing  5-ton  worm-drive  and 
7-ton  chain-drive  Sterling  motor  trucks. 

Federal  Motor  Truck  Company,  Detroit. 
Portfolio  of  pictures  showing  different  uses  of 
Federal  trucks  by  contractors  and  commercial 
houses. 
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Co-operation  Between  Local  Societies 

AN  interesting  example  of  how  local  so- 
cieties can  be  of  assistance  to  one 
another  is  afforded  by  a  communication  re- 
cently addressed  by  Horace  H.  Lane,  presi- 
dent of  the  Detroit  Engineering  Society, 
to  other  local  bodies  in  the  Middle  West, 
asking  for  information  regarding  good 
speakers  and  subjects  for  their  programs. 
Local  societies  are  frequently  hard  pressed 
to  get  suitable  program  material,  but  the 
difficulty  would  quickly  disappear  if  the 
various  bodies  would  co-operate.  The  speak- 
ers themselves  will  be  glad  to  have  a  second 
and  a  third  opportunity  to  present  their 
subjects,  while  if  a  talk  pleases  one  body 
it  is  poor  economy  to  let  it  go  unrepeated. 
Mr.  Lane  reports  that  the  societies  to 
which  he  has  written  have  very  kindly 
offered  to  co-operate.  This  is  but  one  of 
many  directions  in  which  the  local  bodies 
can  assist  one  another.  It  is  just  such 
inter-society  relations  which  the  Conference 
on  Co-operation,  of  which  Prof.  F.  H. 
Newell  is  chairman,  is  encouraging. 

Latest  Style  in  Highways 

"rriHE  road  would  be  a  quarter  of  a  mile 
X  wide  and  would  be  a  model  highway, 
with  a  centerway  for  an  automobile  speed- 
way and  side  roads  for  local  traffic — 
straight  for  100-mile  stretches."  In  these 
words  Miss  Lillian  Stuart  of  St.  Louis  de- 
scribed before  the  congress  of  the  Ameri- 
can Prison  Association  a  1000-mile  high- 
way from  the  Lakes  to  the  Gulf,  which  is 
expected  to  be  a  "huge  step  in  solving  un- 
employment, poverty  and  crime."  We  have 
given  improved  highways  credit  for  many 
things,  but  this  road  is  to  be  a  panacea  for 
all  social  ills.  But  what  less  could  one  ex- 
pect from  a  highway  one-quarter  of  a  mile 
wide  and  straight  for  100-mile  stretches? 

High-Price  Men  in  Demand 

YOUNG  ENGINEERS  with  ambition  for 
the  future,  and  older  engineers  who 
may  be  dissatisfied  with  the  salaries  they 
now  receive,  should  ponder  the  meaning 
of  an  advertisement  "which  appeared  in  last 
week's  issue.  Two  men,  each  at  $7,500  per 
year,  one  for  superintendent  of  plant  and 
one  to  design  and  construct  a  new  plant, 
both  with  experience  in  mechanical  and 
steam  engineering,  are  desired  by  a  firm  of 
engineers  in  New  York  City.  In  addition 
to  salary  the  men  will  be  given  a  share  in 
the  profits  of  the  company.  They  must 
have  had  continuous  employment  with  at 
least  one  reliable  company  for  over  three 
years  at  a  salary  of  $5,000.  That  such  an 
advertisement  should  appear  is  proof  posi- 
tive that  high-priced  men  are  not  only  in 
demand,  but  are  difficult  to  find.     The  ad- 


vertisers undoubtedly  canvassed  their  ac- 
quaintances thoroughly  beforehand.  The 
incident  emphasizes  the  statement  so  often 
made  to  young  men  regarding  the  rewards 
which  await  those  who  can  master  the  tech- 
nical details  of  their  work  and  then  acquire 
that  knowledge  of  human  nature  which 
marks  the  successful  executive. 

Fire  Menace  in  Bridge  Floors 

ANOTHER  expensive  demonstration  of 
the  serious  hazard  to  steel  bridges  with 
improperly  protected  timber-floor  systems 
was  witnessed  in  the  fire  of  the  St.  Charels 
highway  bridge  over  the  Missouri  River, 
reported  in  the  last  two  issues.  These  fires, 
often  started  by  sparks  from  locomotives 
operating  on  tracks  below  the  structure, 
the  reported  cause  in  this  case,  are  of 
periodic  occurrence.  The  magnitude  of  the 
losses  in  such  cases  as  this,  where  long- 
span  trusses  have  been  buckled  by  the  heat 
and  require  rebuilding,  again  raises  the 
question  discussed  editorially  in  the  issue 
of  May  15,  1915:  Are  designing  engineers 
valuating  properly  the  fire  hazard  when  un- 
protected combustible  floors  are  used  ?  It  is- 
doubtful  whether  the  percentage  decrease 
in  cost  of  expensive  spans  is  large  enough 
to  justify  the  adoption  of  all-wooden  in- 
stead of  solid  floors,  with  wood-block, 
asphalt  or  other  surfacing.  In  the  absence 
of  fireproofing  to  protect  the  structure  it  is 
evident  that  a  very  high  insurance  rate 
could  properly  be  charged  against  the 
cheaper  construction.  Disaster  is  certain- 
ly invited  by  exposed  timber,  whether 
creosoted  or  not,  combined  with  the  proba- 
bility of  high  winds  in  river  valleys. 

Saving  New  York — The  Next  Step 

SPACE  has  been  given  in  these  columns 
on  two  occasions  to  the  movement  in 
New  York  for  securing  the  removal  of  fac- 
tories from  the  theater,  hotel  and  the  shop- 
ping district.  As  was  set  forth  in  the 
Engineering  Record  of  August  5,  the  cam- 
paign has  been  remarkably  successful.  Of 
the  220  manufacturers  in  the  district 
bounded  by  Thirty-third  and  Fifty-ninth 
streets.  Third  and  Seventh  avenues,  202 
have  agreed  to  move  as  soon  as  their  leases 
expire.  The  committee  in  charge  of  the 
movement  having  accomplished  its  main  ob- 
ject is  now  busy  on  a  complementary  task — 
that  of  securing  for  the  restricted  zone  the 
proper  class  of  tenants.  There  will  be 
much  space  available  when  the  factories 
move  out.  Naturally  the  landowners  will 
incur  a  considerable  loss  if  the  property  re- 
mains idle.  The  committee  is  therefore 
pointing  out  to  the  business  men  of  New 
York  the  opportunity  that  will  exist  for  se- 
curing   good    quarters    in    this    very   con- 


venient and  desirable  portion  of  the  city. 
Attention  is  called  to  the  subject  here  be- 
cause a  great  many  other  cities  have  dis- 
played an  interest  in  this  radical  city- 
planning  expedient.  If  other  cities,  unable 
to  handle  the  situation  by  legal  enactment — 
and  that  was  the  case  at  New  York — adopt 
similar  methods,  they  should  realize  that  in 
addition  to  securing  the  removal  of  un- 
desirable classes  of  tenants  they  should  take 
steps  to  replace  these  by  a  class  of  occu- 
pants that  will  be  in  harmony  with  the 
character  of  the  district  in   question. 

Selling  Lumber  Honestly 

PRESUMABLY  the  merit  of  branding 
lumber  has  by  this  time  been  proved  to 
engineers,  architects  and  contractors  so 
conclusively  that  they  are  now  demanding 
it  in  sufficient  volume  to  make  the  retailers 
wiant  their  business.  At  any  rate,  a  small 
number  of  retailers  in  the  Middle  West 
have  seen  the  light  with  reference  to  brand- 
ing and  other  methods  of  merchandising. 
They  recently  formed  a  national  organiza- 
tion whose  purpose  is  to  combat  dishonest 
practices  in  the  way  of  mixing  grades,  giv- 
ing short  measure  and  misrepresenting  the 
quality  of  lumber  offered  for  sale,  to  dis- 
courage the  practice  of  manufacturers  sell- 
ing direct  to  the  consumer,  and  to  support 
the  branding  practice  which  insures  the  in- 
tegrity of  the  grade  with  consequent  pro- 
tection to  the  retail  dealer  and  the  con- 
suming public.  Whether  the  engineer,  ar- 
chitect or  contractor  is  responsible  for  this 
awakening  because  of  his  insistence  on  get- 
ting branded  timbers  and  in  buying  direct 
from  the  manufacturer  when  he  could  not 
get  it  from  local  yards  is  of  little  moment. 
The  fact  remains  that  hereafter  at  least  a 
small  group  of  retailers  making  up  the 
National  Retail  Lumber  Dealers'  Associa- 
tion will  be  likely  to  carry  branded  lumber 
showing  the  kind,  grade  and  manufacturer 
in  their  yards.  Gradually  the  lumber  in- 
dustry will  get  down  to  the  same  sound 
selling  methods  as  are  prevalent  with  other 
materials  of  construction. 

A  Ban  on  Juggernauts 

IF  present  signs  have  been  correctly  in- 
terpreted New  York  City  will  soon  have 
an  ordinance  regulating  the  weight,  size, 
and  speed  of  motor  vehicles.  Up  to  the 
present  time  no  such  instrument  exists. 
That  one  is  sorely  needed  was  shown  by 
the  evidence  of  pavement  damage  presented 
by  Eugene  W.  Stern,  chief  engineer  of 
highways.  Borough  of  Manhattan,  in  a 
paper  delivered  before  the  convention  of 
the  American  Society  of  Municipal  Im- 
provements in  Newark,  N.  J.,  last  week  (see 
page  495).     In  New  York  to-day  a  con- 
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tractor's  tractor-trailer  outfit  having  steel 
tires  and  carrjing  a  load  of  15  tons — a  ver- 
itable Juggernaut — has  raised  havoc  with 
city  pavements,  but  there  is  no  legal  way  in 
which  its  owner  may  be  taken  to  task.  The 
pavements  in  this  case  were  granite  block 
and  sheet  asphalt,  both  on  6-in.  concrete 
foundations  and  only  four  years  old. 
Clearly  a  halt  should  be  called  on  such  un- 
reasonable use  of  city  streets.  It  is  true 
that  the  trucks  are  operated  on  a  work  of 
public  improvement — the  construction  of 
the  new  subway — but  even  this  fact  does 
not  justify  the  damage  that  has  been  done. 
The  matter  of  regulating  motor  vehicles 
is  one  that  can  best  be  solved  by  co-opera- 
tion between  municipal  authorities  and 
manufacturers  of  trucks.  In  the  case  of 
New  York  it  is  understood  that  such  co- 
operation is  now  well  established.  It  is 
well  that  this  is  so,  for  the  interests  of  the 
city  and  of  the  manufacturers  themselves 
will  thus  be  better  served.  Into  the  mak- 
ing of  such  an  ordinance  as  the  one  pro- 
posed more  than  the  mere  weight  of  the 
vehicle  must  enter.  There  are  the  correlated 
factors  of  speed,  overall  dimensions  of  the 
vehicle — an  important  element  in  traffic 
congestion — diameter  of  wheels,  width  of 
tire,  character  of  springs  and  material  of 

i'tire,  whether  of  rubber  or  steel. 

-••  In  some  localities  in  this  country  legisla- 
tion controlling  motor  vehicles  has  been 
enacted,  but  Mr.  Stern  believes  that  the 
best  work  in  this  respect  has  been  done  in 
Europe.  Not  the  least  interesting  part  of 
his  paper  is  the  digest  of  such  ordinances 
as  are  now  in  effect. 

It  is  safe  to  predict  that  the  general  sub- 
ject of  motor-vehicle  regulation  will  soon 
receive  far  more  widespread  attention  than 
it  has  in  the  past.  This  will  not  mean  any 
diminution  of  the  use  of  motor  trucks. 
They  have  demonstrated  their  value  far  too 
convincingly  for  any  such  result.  It  means 
merely  a  greater  degree  of  team  work  be- 
tween the  builders  and  the  users  of  our 
highways. 


Condition  of  Long  Steel  Pipe 
Line  in  Australia 

EVER  since  it  was  completed  fourteen 
years  ago,  the  30-in.  steel  pipe  line  sup- 
plying the  Goldfields  area  of  Western  Aus- 
tralia has  occupied  a  position  of  unique  en- 
gineering interest.  It  was  a  daring  project 
— the  delivery  of  water  by  a  conduit  and 
relays  of  pumping  plants  a  total  distance 
of  351 V2  miles  across  a  semi-desert  country. 
But  the  construction  features  alone,  despite 
their  boldness,  were  not  the  only  objectives 
upon  which  attention  has  been  focused. 
The  pipe  line,  in  many  sections,  was  laid  in 
soil  containing  soluble  salts  which,  because 
of  their  highly  corrosive  properties,  caused 
grave  concern  for  the  permanence  of  the 
exterior  coating  and  the  metal  underneath 
it.  The  interior  also  was  subject  to  attack 
by  water  having  unusual  corrosive  prop- 
erties. 

It  soon  became  evident  that  the  main- 
tenance of  the  steel  pipe  under  these  trying 
conditions  would  be  as  big  a  problem  as  the 
one  of  actual  construction.   In  1909  a  board 


of  experts  investigated  the  condition  of  the 
steel  and  its  protective  coating  (see  Engi- 
neering Record  of  May  21,  1910,  page  671) 
and,  among  other  things,  recommended 
that  the  water  be  deaerated  and  treated 
with  lime  to  minimize  its  attack  upon  the 
interior  of  the  conduit.  As  for  the  ex- 
terior damage,  the  board  suggested  new 
coatings  and  a  layer  of  slaked  lime.  Since 
that  time  the  pipe  line  has  continued  in 
service,  and  the  latest  authentic  records  of 
its  condition  are  contained  in  the  annual 
report  for  1914-15  by  P.  V.  O'Brien,  the 
engineer  in  charge  (see  page  501). 

The  report  tabulates  the  expenditures  on 
maintenance  since  1902,  discusses  both  in- 
ternal and  external  corrosion  of  the  coating 
and  the  steel  plates  and  considers  the  mat- 
ter of  repairs.  For  the  next  three  or  four 
years,  Mr.  O'Brien  believes,  it  will  not  be 
necessary  to  resort  to  such  extreme  meas- 
ures as  removing  any  great  number  of 
pipes,  but  the  progress  of  general  corrosion 
on  certain  sections  of  the  main  and  the 
thinning  of  many  of  the  pipe  ends  are,  he 
states,  inevitably  bringing  the  time  nearer 
when  these  measures  must  be  resorted  to. 
As  for  the  present,  careful  attention  is  re- 
quired to  minimize  the  corrosive  quality  of 
the  water,  presumably  by  the  lime  treat- 
ment practised  in  the  past,  and  to  watch 
the  progress  of  corrosion  in  order  to  de- 
termine the  economic  time  for  relaying 
.sections  of  the  mains. 

The  Australian  records  should  prove  val- 
uable to  those  who  are  interested  in  the 
.service  of  steel  pipe  under  extremely  ad- 
verse conditions. 


How  Not  to  Run  a  Society 
Convention 

THE  CONDUCT  of  the  annual  conven- 
tion of  the  American  Society  of  Munic- 
ipal Improvements  in  Newark  last  week  sus- 
tains in  full  the  arraignment  of  that  or- 
ganization's methods  made  by  the  Engi- 
neering Record  in  its  editorials  of  Sept.  30, 
page  398,  and  Oct.  7,  page  428.  The  first 
of  these  directed  attention  to  the  absurdity 
of  a  technical  program  of  such  intermin- 
able length  as  the  one  prepared.  The  sec- 
ond dealt  with  the  scaridalous  practice  of 
specification-making  which  the  society  has 
followed  for  years  and  which  was  shown 
up  in  all  its  viciousness  at  last  week's  meet- 
ing. As  a  result  of  the  proceedings  at  the 
Newark  convention  there  can  be  but  one 
verdict:   Guilty  on  both  counts. 

In  another  column  the  paving  specifica- 
tion fiasco  is  discussed  at  length.  The  fol- 
lowing comment  will  be  confined  to  the 
lamentable  exhibition  of  bungling  in  the 
handling  of  the  technical  .session  on  sewage 
treatment — a  session  rich  in  possibilities 
under  intelligent  management. 

The  technical  program  was  characterized 
by  the  Engineering  Record  as  top-heavy, 
and  its  collapse  was  predicted.  This  jour- 
nal was  specific  in  objecting,  not  to  the 
character  of  the  papers — for  many  of  un- 
usual excellence  were  listed — but  to  the 
overwhelming  number.  These  predictions 
were   made:     That   adequate  treatment   of 


all  the  subjects  listed  would  be  impossible; 
that  discussion  from  the  floor — always  the 
most  interesting  and  valuable  feature  of 
conventions — would  be  curtailed;  that 
authors  who  had  taken  the  time  and  trouble 
to  prepare  papers  would  be  summarily  dis- 
posed of  by  the  "reading-by-title"  route; 
that  engineers  who,  after  personal  sacrifice 
in  time  and  money,  had  made  the  trip  to 
Newark  to  present  or  to  discuss  papers 
would  be  doomed  to  disappointment.  The 
result  last  week  vindicated  the  forecast. 

Due  to  the  insufficiency  of  the  time  avail- 
able for  the  sewage  papers,  the  intrusion, 
at  the  outset,  of  a  long  paper  on  a  topic 
entirely  foreign  to  the  avowed  purpose  of 
the  session,  and  the  necessity  for  quitting 
the  •  room  early  to  allow  for  banquet 
arrangements,  the  sewage-treatment  meet- 
ing fell  far  short  of  expectations.  Its  pos- 
sibilities were  great,  particularly  as  re- 
gards information  on  the  activated-sludge 
process.  The  audience  contained  an  array 
of  sanitary-engineering  talent  such  as  sel- 
dom can  be  brought  together.  The  stage 
was  set  for  an  important  conference,  yet 
there  was  no  opportunity  for  discussion, 
and  several  important  contributions  had  to 
be  omitted  or  summarized  so  briefly  that 
their  effect  was  lost.  It  was  a  woeful  ex- 
hibition of  lack  of  foresight,  all  the  more 
deplorable  because  the  convention  manage- 
ment permitted  a  manufacturer  of  a  pat- 
ented pavement — "standardized"  by  the 
society — to  deliver,  not  one,  but  two 
addresses  exploiting  his  product. 

Apropos  of  the  conduct  of  the  sewage- 
treatment  session  the  opening  remarks  of 
George  A.  Carpenter,  chairman  of  the 
society's  committee  on  sewerage  and  sani- 
tation, are,  by  contrast,  a  sharp  condemna- 
tion of  what  happened.  He  said,  in  part: 
"The  committee  wishes  to  emphasize  the 
necessity  of  an  intelligent  discussion  of  the 
papers  presented,  arranged  for  in  advance, 
if  .engineers  of  prominence  are  to  be  per- 
suaded that  it  is  worth  their  while  to  pre- 
pare papers  for  meetings  of  this  character. 
Replying  to  the  committee's  invitation  to 
prepare  a  paper  upon  certain  experiments 
which  were  being  carried  out  under  his 
direction  one  engineer  wrote,  'I  find  that 
it  is  not  worth  while  spending  the  time 
which  it  takes  to  present  such  a  paper  un- 
less some  discussion  is  given  to  it,  and 
unless  men  able  to  discuss  such  a  subject 
are  selected  by  your  committee  and  have  a 
copy  of  the  paper  in  hand  for  the  conven- 
tion.' " 

This  is  not  the  first  iime  that  the  Engi- 
neering Record  has  had  occasion  to  criticise 
the  management  of  engineering  conven- 
tions. A  number  of  organizations  that 
have  expanded  in  membership  during  re- 
cent years  are  still  trying  to  administer 
their  affairs  by  the  methods  which  proved 
satisfactory  when  the  associations  were 
small.  The  situation  at  Newark  last  week 
is  almost  precisely  the  same  as  that  which 
developed  at  the  New  York  convention  of 
the  American  Waterworks  Association 
early  this  summer,  and  which  was  com- 
mented upon  editorially  in  the  Engineering 
Record  of  June  17,  page  789. 

Both  cases  indicate  forcibly  that  in  the 
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handling  of  convention  programs  there  is 
need  of  a  man  who  can  sense  the  impor- 
tant things  and  give  them  due  prominence. 
Any  man  with  such  characteristics  would 
have  been  quick  to  feature  the  activated- 
sludge  session  at  Newark  last  week  and 
give  it  ample  time — to  the  exclusion,  it 
would  be  hoped,  of  some  of  the  commer- 
cialized papers. 

As  election  day  draws  near  we  hear  a 
great  deal  about  "business  administra- 
tions." Why  can  we  not  have  business 
administrations  in  the  conduct  of  society 
conventions  ? 


A  Disgrace  to  the  Engineering 
Profession 

IN  the  issue  of  Oct.  7  the  Engineering 
Record  characterized  the  specification- 
making  procedure  of  the  American  Society 
of  Municipal  Improvements  as  a  reflection 
on  the  engineering  profession.  After  at- 
tending the  society's  convention  in  Newark 
last  week  it  is  desired  to  amend  the  char- 
acterization and  to  say  that  the  procedure 
was  a  disgrace  to  the  profession.  Through- 
out, the  manufacturers  occupied  the  fore- 
ground. One  gained  the  impression  that 
their  interests  were  paramount,  and  that 
the  public,  regarding  which  the  convention 
literature  spoke  so  solicitously,  was  not  a 
factor.  Some  may  have  doubted  the  just- 
ness of  the  Engineering  Record's  previous 
condemnation  of  the  society,  but  there  will 
be  no  doubt  in  the  minds  of  those  who  were 
at  Newark  or  who  read  the  proceedings  of 
that  meeting,  as  described  in  the  news  col- 
umns of  this  issue,  page  513.  In  fact,  the 
society  itself  voiced  dissatisfaction  with  its 
procedure  by  authorizing  the  appointment 
of  a  committee  to  revise  the  constitution, 
while  from  the  floor  on  Thursday  night  two 
speakers,  themselves  in  the  thick  of  the 
melee,  condemned  proposed  actions,  saying 
that  they  were  of  the  type  that  had  brought 
criticism  on  the  society  from  the  engineer- 
ing press. 

The  "battle  of  the  materials"  started  on 
Monday  morning  before  the  subcommittee 
on  specifications  for  creosoted  wood-block 
paving.  Following  the  usual  custom  the 
specifications  were  not  issued  to  the  mem- 
bership in  advance;  the  members  were 
asked  to  consider  a  highly  technical  docu- 
ment and  to  give  a  decision  instanter.-  Some 
few — ^those  who  had  attended  a  private 
meeting  in  New  York  last  month — were 
provided  with  copies  of  the  tentative  re- 
quirements. Of  the  sixteen  or  more  men  in 
the  room  during  the  hearing  eleven  repre- 
sented manufacturers  of  creosoting  mate- 
rial, while  of  the  other  five,  only  three 
were  bona-fide  city  officials.  The  other  two 
were  consulting  engineers,  one  of  them 
much  in  the  service  of  material  manufac- 
turers. 

The  session  need  not  be  de.scribed  in  de- 
tail here.  It  was  a  fight  for  "our  in- 
terests," the  only  persons  not  material  men 
participating  in  the  discussion  being  the 
chairmen  of  the  subcommittee  and  of  the 
general  specifications  committee.  When  the 
subcommittee  adjourned  the  air  was  filled 
with  predictions  as  to  the  storm  that  would 
break  loose  in  the  convention  if  a  water- 


gas  tar  alternative  were  not  included  in  the 
specifications. 

Ihe  climax  came  Thursday  night,  but 
strangely  not  in  connection  with  the  sub- 
ject on  which  a  fight  had  been  predicted — 
the  wood-block  specifications.  They  came 
up  Friday  morning.  The  subcommittee  re- 
ported a  water-gas  tar  alternative.  The 
warring  interests  were  satisfied  and  the 
specifications  went  through  without  an  ob- 
jection. 

The  initial  fight  Thursday  evening  was 
precipitated  by  an  amendment  which  pro- 
posed to  substitute  an  alternative  type  of 
specification  for  the  present  blanket  asphalt 
specifications.  The  resolution,  apparently, 
was  a  surprise  to  the  membership.  They 
were  asked,  without  an  opportunity  to  criti- 
cise or  study  the  alternative  specifications 
offered,  to  revei"se  the  society's  Boston 
action. 

The  debate  was  stormy,  discussion  was 
shut  off  by  the  chair  while  a  member  was 
demanding  the  floor,  and  the  question  was 
so  put  that  it  was  impossible  to  understand 
what  was  being  voted  on.  The  chair  at 
first  refused  to  give  the  count,  although  de- 
claring against  the  amendment,  and  a  de- 
mand for  a  recount,  made  by  two  members, 
went  unheeded.  Apparently  this  was  the 
end,  for  the  evening,  of  the  asphalt 
specifications. 

Next  came  the  report  of  the  subcommittee 
on  bituminous  pavements.  It  was  a  brief 
document  and  made  no  reference  to  the 
Bitulithic  specification,  which  comes  within 
the  purview  of  the  subcommittee.  The  re- 
port was  quickly  adopted.  Later  it  de- 
veloped that  it  was  the  intention  of  the  sub- 
committee, by  refraining  from  mentioning 
the  Bitulithic  specification,  to  have  it  elim- 
inated from  the  society's  standards.  Then 
pandemonium  broke  loose  anew.  Every  wile 
of  the  experienced  parliamentarian  was  in- 
voked to  kill  the  resolution  eliminating 
Bitulithic.  The  ignorance  of  parliamentary 
procedure  displayed  at  this  stage  of  the 
meeting  would  have  disgraced  a  high-school 
debating  society.  The  resolution  was  finally 
laid  on  the  table,  and  Bitulithic  still  holds 
its  proud  position  as  the  only  patented  pav- 
ing which  is  a  standard  of  the  society. 

Then  it  was  moved  to  reconsider  the 
asphalt  specifications,  and  the  battleground 
was  shifted  from  the  Warren  to  the 
asphalt  interests.  Again  an  attempt  was 
made  to  quash  the  question,  but  finally,  on 
a  roll-call  vote,  the  amendment  to  adopt 
the  alternative  form  of  specification  was 
lost.  During  this  roll  call  a  well-known 
official  of  one  of  the  large  asphalt-producing 
companies  brazenly  stood  in  the  front  of 
the  assembly  hall  and  tabulated  the  vote 
as  it  was  taken. 

The  recital  here  does  not  do  justice  to  the 
evening,  but  is  sufficient  to  indicate  the 
chief  cause  of  the  trouble — a  constitution 
that  allows  entirely  new  matter  to  be 
brought  up  at  a  meeting  and  to  be  adopted 
at  oiice  as  a  standard  of  the  society.  Had 
the  membership  been  notified  a  month  in 
advance  that  the  alternative  asphalt  specifi- 
cation would  be  proposed  and  that  the  elim- 
ination of  Bitulithic  would  be  considered, 
argument  would  have  taken  the  place  of 
obstructionist  tactics.     It  is,  of  course,  not 


desirable  to  prevent  the  introduction  of  new 
matter  on  the  floor  of  the  convention.  The 
society  should  restrict  itself  in  its  constitu- 
tion, however,  to  the  privilege  merely  of  re- 
ferring such  new  matter  to  committee. 

The  other  cause  of  the  disturbances  is  the 
influence  of  the  materials  manufacturers. 
Their  pulling  and  hauling  is  looked  on  as 
a  legitimate  feature  of  the  society's  work, 
while  the  impression  is  strong  that  too 
many  men  holding  active  membership 
hearken  to  "their  master's  voice." 

In  the  revision  of  the  society's  constitu- 
tion it  would  be  desirable,  in  the  opinion 
of  this  journal,  to  eliminate  entirely  the 
making  of  specifications.  That  work  should 
be  left  to  bodies  with  more  conservative 
traditions,  with  a  well-ordered  procedure 
which  cannot  be  manipulated  by  manufac- 
turers. Paving  specifications  made  by  the 
American  Society  for  Testing  Materials 
and  the  American  Society  of  Civil  Engi- 
neers would  command  the  respect  of  every- 
one in  the  municipal  field. 

It  is  too  much,  however,  to  expect  that 
the  society  will  go  that  far.  Its  members 
feel  that  specification-making  is  one  of  its 
legitimate  functions.  The  material  inter- 
ests, moreover,  have  a  great  influence,  indi- 
rectly, in  the  society  and  it  is  certain  that 
they  would  strenuously  oppose  (not  by  vote, 
for  they  are  not  allowed  to  vote)  the  giving 
up  of  this  part  of  the  society's  work.  The 
best  that  can  be  hoped  for  is  a  revision  of 
the  specification-making  procedure.  Tenta- 
tive drafts  should  be  placed  before  the 
membership  in  advance  of  conventions  so 
that  the  requirements  can  be  scrutinized 
and  voted  upon  intelligently.  The  specifica- 
tions should  then  be  adopted  tentatively  for 
a  year,  and  their  final  adoption,  after  a  sec- 
ond vote  in  convention,  should  be  by  letter 
ballot. 

This  procedure  would  help  to  place  the 
society  on  a  better  basis.  Further  than 
that,  however,  the  society  must  go.  Those 
who  in  the  past  have  exercised  the  chief 
control  in  the  organization  must  be  elim- 
inated. They  have  been  accustomed  for  so 
many  years  to  the  scheming  of  the  mate- 
rials manufacturers  that  they  are  callous 
to  the  disgraceful  manipulation  and  will 
not  be  likely  to  insist  upon  the  needed  re- 
form. New  men,  not  those  of  the  old 
regime,  should  constitute  the  committee 
which  will  revise  the  constitution. 

Then,  too,  the  membership  requirements 
must  be  raised  and  those  barred  and  elim- 
inated who  have  suspicious  relations  with 
paving  material  interests. 

Finally,  consulting  engineers  who  are 
retained  by  material  interests  should  be 
ineligible  to  membership  on  committees 
whose  work  affects  those  interests.  The 
Engineering  Record  submits  that  it  is 
ethically  improper  for  these  men  to  pre- 
tend to  represent  the  public  where  such 
interests  are  at  stake. 

While  the  procedure  at  Newark  last  week 
was  disgraceful  in  the  extreme  there  is  in- 
dication that  just  such  an  exhibition  was 
needed  to  awaken  the  society  to  a  realiza- 
tion of  the  sorry  exhibition  it  was  making. 
If  that  has  been  accomplished,  the  meeting 
of  Oct.  12,  bad  as  it  was,  will  not  be  with- 
out benefit  to  the  engineering  profession. 
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Contractors'  Methods  on  Welland  Ship  Canal  Work 

Present  Interesting  Variations 

Traveling  Concrete  Tower  Introduced  on  Lock  Construction  Rivaling  That  of  Panama — Central 
Crushing  Plant  Utilizes  Heavy  Rock  Excavation — Entire  Canal  Laid  Out  as  Single  Piece  of  Work 


REHOISTING  towers— traveling  on  the 
low  level  and  working  at  the  point  of 
deposit — are  being  used  on  the  Welland 
Ship  Canal  for  placing  from  400,000  to 
1,500,000  cu.  yd.  of  concrete  in  lock  struc- 
tures nearly  100  ft.  high  and  from  800  to 
2500  ft.  in  length.  Although  the  method 
will  perhaps  be  improved  as  the  work  pro- 
gresses, it  is  said  to  have  already  shown  a 
clear  advantage  under  these  conditions  over 
handling  large  buckets  of  concrete  with 
cranes  and  derricks,  and  over  direct  chuting 
from  a  central  plant. 

Apart  from  the  immense  volume  of  con- 
crete work,  interest  in  the  construction  cen- 
ters in  the  manner  in  which  the  entire 
canal  has  been  laid  out  as  a  single  piece  of 
work,  although  actually  divided  into  nine 
distinct  contracts,  ranging  up  to  $10,000,- 
000  each  in  cost.  The  bulk  of  the  concrete 
and  rock  excavation  being  at  the  north  end 
of  the  canal,  the  first  three  sections  were 
let  at  once,  so  that  rock  excavated  on  one 
of  the  sections  could  be  crushed  to  supply 
aggregate  for  most  of  the  large  structures. 
For  distributing  this  stone  and  to  furnish 
tiansportation  from  the  steam-shovel  cuts 
to  the  7000-ft.  jetties  that  will  protect  the 
new  Lake  Ontario  entrance  at  Port  Weller, 
a  double-track  railway,  ballasted  with  stone, 
was  built  and  is  maintained  by  the  govern- 
ment along  the  west  side  of  the  canal  for 
joint  use  of  the  first  three  sections.  As 
the  only  large  volume  of  concrete  outside 
of  these  sections  is  in  the  guard  lock,  No.  8, 
near  the  south  end  of  the  canal,  and  as  the 


only  other  available  aggregate  was  gravel 
1  rought  in  from  Lake  Erie,  a  considerable 
saving  is  realized  under  this  plan. 

In  addition  to  the  three  northerly  sec- 
tions. Section  5,  which  consists  chiefly  of 
excavation  that  could  be  carried  on  without 
interfering  with  the  operation  of  the  Pres- 
ent Canal,  was  started  and  the  material  re- 
moved is  being  used  to  refill  part  of  the 
Old  Canal  which  supplies  water  for  power 
developments.  Although  two  large  sections 
— Section  8,  which  contains  the  guard  lock 
and  is  the  next  on  which  bids  will  be  asked, 
and  Section  4,  on  which  there  is  heavy  earth 
and  rock  work — remain,  the  back  of  the 
work  will  be  broken  when  the  four  sec- 
tions under  way  are  finished.  The  re- 
mainder of  the  work  required  is  the  widen- 
ing and  straightening  of  the  existing  canal 
and  of  the  Welland  River  and  the  construc- 
tion of  improvements  needed  in  the  harbor 
at  Port  Colborne,  the  Lake  Erie  terminus 
of  the  canal. 

Large    Crushing    Plant    for    Utilizing 
Excavated  Rock 

The  main  crushing  plant,  which  has 
reached  an  output  of  3000  tons  in  a  day 
of  two  10-hour  shifts,  is  located  at  the 
north  end  of  the  rock  cut  for  the  triple 
flight  of  twin  locks  on  Section  3  and  is  the 
southern  terminus  of  the  construction  rail- 
road. Being  north  of  the  point  where  the 
Grand  Trunk  Railway  crosses  the  canal,  this 
location  made  a  crossing  of  the  construction 
railroad  with  the  Grand  Trunk  unnecessary. 


It  also  made  it  possible  to  lay  out  an  ap- 
proach line  with  easy  grades  for  the  con- 
struction trains,  from  the  downgrade  end 
of  the  excavation  for  the  lock  flight,  while 
still  keeping  the  crusher  plant  outside  the 
lines  of  the  canal.  Rock  from  the  construc- 
tion trains  is  dumped  into  a  gyratory 
crusher  capable  of  breaking  a  42-in.  stone. 
A  bucket  conveyor  carries  the  stone  from 
this  crusher  to  the  screens  and  secondary 
crushers,  the  final  product  being  carried  by 
belt  conveyors  to  bins  under  which  cars  on 
the  main  construction  railroad  are  run  to 
be  loaded  by  gravity.  This  plant  is  fur- 
nished and  operated  by  the  contractors  for 
Section  3  as  part  of  the  contract,  stone 
being  supplied  for  the  other  sections  in 
cars  at  the  plant. 

The  good  rock  strata  were  interleaved  in 
many  cases  with  red  shale,  and  as  all  the 
rock  excavation  was  taken  out  by  steam 
shovels  this  shale  became  mixed  with  the 
hard  rock  in  excavating  the  lifts.  Accord- 
ingly, much  of  it  was  crushed  and,  although 
a  large  percentage  was  removed  by  screen- 
ing, still  some  of  it  was  stored  in  the  large 
stock  pile  west  of  the  plant.  Being  suitable 
for  concrete  when  first  broken,  this  shale  in 
the  storage  pile  weathered  during  the  first 
year  until  it  could  not  be  used  as  it  stood. 
A  washing  and  screening  plant  was  there- 
fore added  to  the  crushing  plant,  and  is 
being  operated,  using  the  stone  from  this 
pile  as  a  reserve.  Water  is  obtained  by 
gravity  from  the  canal  through  a  12-in. 
cast-iron  pipe.    The  sludge  is  caught  in  a 
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settling  pond  adjoining  the  canal  near  the 
crusher. 

Contrast  in  Concrete-Placing  Methods 

At  the  present  time  four  methods  of  plac- 
ing concrete  are  in  use  on  the  first  three 
sections.  On  Section  1  the  concrete  is  being 
mixed  and  delivered  to  cars  on  the  lock 
floor,  which  are  carried  to  either  of  two  re- 
hoisting  towers,  one  of  which  brings  the 
wall  up  to  half  height  and  the  second  of 
which  is  considerably  taller  and  follows  the 
first,  completing  the  wall. 

On  Section  2  two  different  methods  are 
being  employed.  One  of  these  comprises  a 
spouting  plant  with  double  hoisting  towers 
and  an  extensive  system  of  chutes,  located 
at  the  head  of  Lock  2.  This  plant  is  build- 
ing the  upper  entrance  walls  to  the  lock,  the 
breast  wall  and  the  upper  f  orebay.  A  single 
2-yd.  mixer  feeds  both  the  towers.  The 
remainder  or  main  portion  of  the  lock  is 
built  with  concrete  handled  from  cars  on 
the  lock  floor  to  place  in  4-yd.  buckets  by 
locomotive  cranes. 

On  Section  3  the  concrete  is  being  mixed 
on  the  lock  floor,  hoisted  and  spouted  to 
cars  on  a  trestle  at  convenient  height  for 
pouring  the  footings  direct  and  for  dump- 
ing into  the  skip  of  the  rehoisting  tower, 
and  is  being  placed  by  the  latter,  which 
extends  the  full  height  of  the  wall.  This 
plant  is  being  used  to  concrete  Lock  7, 
while  the  guide  walls  of  Lock  6  have  al- 
ready been  largely  concreted  with  derricks. 
Derricks  were  also  used  in  building  the 
guide  walls  on  the  upper  level  at  Lock  1. 

Concreting  from  Cars  Along 
Top  of  Wall 

The  west  guide  wall  on  the  lower  side 
of  the  lock  on  this  section  has  been  con- 
creted from  cars  running  along  the  top  of 
the  wall  on  a  track  supported  by  the  struc- 
tural-steel reinforcement  required  for  the 
counterfort-wall   section   used   here.     The 


MIXING  PLANT  VSED  AT  LOCK  7 

concrete  is  raised  to  this  level  by  a  tower 
located  at  the  central  mixing  plant.  It  was 
only  on  Lock  1  that  this  method  could  be 
used,  as  under  the  bids  received  for  the 
other  sections  it  was  found  cheaper  to  use 
mass  concrete  and  gravity  sections  for  the 
approach  walls.  On  Sections  1  and  3  for 
practically  all  of  the  time  only  a  single 
1-yd.  mixer  has  been  employed.  On  Lock  3 
in  Section  2  a  smaller  volume  of  concrete 
has  been  placed  so  far  with  the  cranes, 
although  a  2-yd.  mixer  is  employed.  On 
Lock  2,  where  two  2-yd.  mixers  are  em- 
ployed with  the  spouting  plant,  about  half 
of  the  concrete  in  the  lock  walls  proper  has 
been  placed.  The  tendency  seems  to  be  to 
keep  the  unit  batch  for  hoisting  in  the 
towers  down  to  1  yd.,  while  the  batch  trans- 


ported varies  in  all  cases  from  4  to  6  yd. 
The  mixing  plant  at  Lock  1  is  located 
north  of  the  lock  chamber  near  the  middle 
of  the  west  guide  wall,  a  section  of  which 
has  been  left  out  temporarily.  Sand  and 
stone  are  dumped  from  a  siding  on  the 
main  line  construction  railway  into  bins  on 
the  side  of  the  bank  back  of  this  plant.  The 
sand  for  this,  as  well  as  for  the  section 
above,  is  received  by  boat  on  Lake  Ontario 
and  unloaded'  with  grab  buckets  into  bins 
over  the  tracks  on  the  west  jetty  at  the  canal 
entrance.  After  being  dumped  into  the  side- 
hill  bins  at  this  plant,  either  sand  or  gravel, 
as  required,  is  raised  by  a  belt  conveyor 
to  bins  erected  over  the  mixer.  This  mixer 
discharges  either  into  a  lower  skip  in  which 
concrete  is  hoisted  to  be  placed  in  the  guide 
wall  or  into  a  6-yd.  capacity  hopper  which 
is  used  to  load  the  cars  taken  to  the  rehoist- 
ing towers  in  the  lock. 

Timber  Bases  for  Rehoisting  Towers 

Each  of  these  rehoisting  towers  rests  on 
one  corner  of  a  timber  base  about  30  ft. 
square,  on  the  opposite  comer  of  which  is 
the  hoisting  engine.  Four  trucks  under  the 
comers  of  this  base  carry  the  tower  on  two 
tracks  which  form  a  part  of  the  delivery 
track  system  on  the  lock  floor.  On  one  of 
these  tracks  next  the  lock  wall  rides  an  in- 
clined track,  which  is  supported  from  and 
carried  along  with  the  base  of  the  tower. 
The  lower  ends  of  the  rails  of  this  track  are 
cut  off  on  a  bevel  and  rest  directly  on  the 
running  rails  wherever  the  tower  happens 
to  be.  Two  6-yd.  cars,  each  handled  by  a 
dinkey,  transport  concrete  to  these  towers. 
The  cars  are  pulled  up  the  incline  by  a 
cable  from  the  hoist.  They  dump  into  hop- 
pers from  which  concrete  is  drawn  as 
needed  to  the  tower  skip. 

At  the  head  of  the  tower  a  short  length 
of  chute  supported  from  a  boom  is  used  to 
distribute  the  concrete  in  the  form.  This 
has  been  found  much  superior  to  using  a 
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chute  hung  between  the  tower  and  some 
support  on  the  wall.  It  is  noticeable  that 
here,  as  well  as  on  other  hoisting  towers  on 
the  canal,  small  hoists  and  low  rope  speeds 
are  used.  While  no  time  studies  have  been 
made,  it  is  thought  that,  as  now  arranged, 
this  hoisting  speed  is  the  limiting  factor  in 
the  speed  with  which  concrete  can  be  placed 
by  this  method.  Blaw  steel  forms  have 
been  used  on  this  lock,  and  are  fastened  by 
rods  extending  diagonally  downward  to 
anchor  blocks  set  in  the  previous  lift.  These 
forms  and  also  the  wooden  end  and  corner 
forms  have  been  handled  by  derricks  travel- 
ing along  the  cut  bank  back  of  the  walls, 
leaving  the  lock  floor  free  for  the  traveling 
towers. 

Just  south  of  this  lock  is  a  crossing  of 
a  single-track  electric  line,  which  will  be 
carried  on  a  drawbridge  resting  on  the 
upper  approach  walls.  North  of  this  line 
these  walls  have  already  been  concreted  by 
a  separate  plant,  from  which  the  concrete 
was  transported  in  buckets  on  cars  to  der- 
ricks which  placed  it  in  the  wall.  One  of 
the  traveling  towers  will  probably  be  used 
to  hoist  concrete  to  the  upper  level  from 
the  north  mixing  plant  to  complete  this 
work.  The  method  of  placing  concrete  in 
the  counterfort  walls  north  of  the  lock  has 
already  been  described  in  the  Engineering 
Record  of  July  10,  1915,  page  56. 

Cranes  Handle  4- Yard  Batches  on 
Lock  2 

The  mixing  plant  on  Lock  2  differs  from 
that  at  Lock  1  in  that  a  spur  track  on  a 
trestle  is  run  out  over  the  canal  excavation 
to  bins  from  which  the  2-yd.  mixer  is  fed 
by  gravity.  This  mixer  discharges  directly 
into  4-yd.  .skips,  four  of  which  on  a  plat- 
form car  constitute  a  concrete  train  handled 
by  a  dinkey.  Two  of  these  trains  are  used 
when  placing  concrete.  Double-line  buckets 
are  employed,  which  are  dumped  in  the  form 
by  a  25-ton  locomotive  crane  with  an  80-ft. 
boom.  Two  of  these  cranes  are  used.  They 
also  handle  the  wood  forms  used  on  this 
section. 

It  is  said  that  the  spouting  plant  on  Lock 
2  of  this  section  has  never  been  correctly 
adju.sted  so  that  it  could  be  given  a  real  try- 
out.  The  rope  speed  here  is  also  consider- 
ably less  than  that  commonly  used  in  Amer- 
ican practice.  This  plant  is  located  near 
the  center  of  the  upper  forebay  floor,  and  is 
supplied  with  materials  from  the  construc- 
tion railroad,  which  are  hoisted  by  bucket 


conveyors  to  bins  over  the  concrete  mixers. 
On  Lock  6  of  the  third  section  the  con- 
crete plant  for  building  the  outside  walls 
was  located  at  the  southeast  corner,  where 
it  could  readily  be  supplied  by  rail.  Con- 
crete carried  in  skips  on  cars  was  run  from 
this  plant  on  a  trestle  along  the  base  of 
the  east  wall  to  the  point  of  deposit,  where 
it  was  handled  by  a  derrick.  For  the  oppo- 
site wall,  a  tower  and  chute  were  employed 
to  spout  the  concrete  across  the  width  of 
the  lock  to  a  hopper  over  a  similar  trestle 
along  the  base  of  the  west  wall,  from  which 
the  bucket  trains  were  filled.  The  derrick 
work,  however,  was  found  to  be  the  slowest 
of  all  the  methods  tried  for  depositing  con- 
crete, and  last  -season  in  beginning  the  con- 
struction of  Lock  7  the  contractor  built  an 
elaborate  rehoisting  tower  braced  in  two 
directions  so  as  not  to  require  guys,  which 
are  used  on  the  larger  tower  on  Section  1. 
Like  the  towers  on  this  section,  the  one  at 
Lock  7  travels  on  track  laid  on  the  lock 
floor  and  is  pulled  along  by  tackle  operated 
from  its  hoist.  In  order  to  concrete  the 
wall  progressively  so  as  to  have  several 
working  points  available  at  once  without 
providing  a  second  lower,  this  contractor 
built  a  trestle  about  20  ft.  above  the  lock 
floor  for  the  cars  which  supply  the  tower. 
These  cars  are  thus  able  to  dump  directly 
into  the  forms  for  the  first  and  heaviest 
lifts  of  the  wall.  They  are  of  the  side-gate 
type.-    To  fill  these  cars  without  having  to 


bring  them  down  to  the  lock  floor,  a  tower 
was  erected  at  the  mixing  plant  in  the 
center  of  the  lock,  from  which  concrete  is 
spouted  to  a  hopper  built  on  the  trestle. 
This  mixing  plant  is  supplied  by  rail,  and 
the  bins  over  the  mixer  are  supplied  by  • 
bucket  conveyers  from  the  level  of  the  lock 
floor.  It  would  have  been  possible,  as  with 
Lock  6,  to  bring  stone  from  the  main  crush- 
ing plant  and  sand  from  Lake  Ontario  up 
through  the  flight  of  locks  on  the  construc- 
tion track.  However,  the  contractor  has 
elected  to  buy  gravel  and  sand  from  Lake 
Erie,  bring  them  down  through  the  present 
Welland  Canal  on  barges  to  a  point  where 
this  canal  passes  within  a  stone's  throw  of 
the  chamber  of  Lock  7  and- unload  them  at 
an  independent  screening  plant.  Railway 
cars  are  loaded  from  overhead  bins  at  this 
plant  and  switched  down  to  the  lock  floor. 
Much  of  this  sand  and  gravel  also  have 
been  stored  in  the  lock  chamber  of  Lock  6 
for  the  construction  of  the  center  wall  and 
floors  and  for  use  on  Lock  5. 

Spoil  Used  to  Build  Jetties 

The  dry  excavation  on  the  canal  has  been 
handled  with  steam  shovels  and  with  drag- 
line excavators  with  1^  -j-yd-  to  4-yd.  buckets 
and  Western  graders.  It  has  been  disposed 
of  in  three  ways,  besides  the  use  made  of 
the  limestone  excavated  for  aggregate.  By 
far  the  larger  part  of  the  earth  excavation 
has  been  carried  to  Port  Weller  and  used 
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in  constructing  the  jetties  protecting  the 
entrance  to  the  canal.  A  considerable  yard- 
age of  the  earth  excavation  of  Sections  1 
and  2  has  been  used  in  constructing  levees 
and  an  earth  dam  forming  the  pondage  for 
Lock  2.* 

Much  of  the  earth  excavation  of  Section 
3  has  been  disposed  of  .in  a  similar  manner 
in  building  a  large  earth  dam,  which  has  a 
concrete  core  wall  to  rock  where  it  could  be 
reached  and  a  sheet  pile  cutoff  for  the  re- 
maining length.  This  dam  will  form  pond- 
age for  the  flight  of  twin  locks.  The  area 
covered  here  extends  across  the  present 
canal,  which  is  in  operation  and  cannot  be 
interfered  with  until  the  new  canal  is  in 
■use.  A  temporary  dam,  shown  on  the  plans, 
has  therefore  been  built  in  the  same  way 
as  the  permanent  earth  dam  to  provide 
pondage  for  the  initial  operation  of  the  new 
canal.  The  old  canal  here  makes  a  loop  to 
the  east  of  the  new  one,  recrossing  it  a 
short  distance  north  of  the  lock  flight.  It 
will  be  possible  to  take  boats  from  the  new 
canal  into  the  old  at  this  point,  if  desired. 
When  the  construction  for  this  purpose  has 
been  completed,  the  temporary  dam  referred 
to  will  be  removed  as  soon  as  the  permanent 
dam  can  be  completed  across  the  old  canal. 

Making  Embankments 

The  fill  for  these  structures  is  being  de- 
livered by  train  from  the  steam  shovels, 
dumped  and  rehandled  by  two  large  steam 
drag-line  machines  equipped  with  5-yd. 
clamshell  buckets,  which  are  able  to  scat- 
ter the  material  so  it  can  be  leveled  with 
scrapers  and  rolled  in  about  1-ft.  layers. 
The  material  in  the  levees  on  Section  2,  on 
the  other  hand,  put  in  place  with  teams  and 
wagons  loaded  principally  by  Western  grad- 
ers, has  been  so  packed  in  placing  that  roll- 
ing is  not  required.  Practically  all  of  this 
material  is  clay,  though  there  will  be  a  rock- 
fill  at  the  toe  of  the  dam    on  Section  3. 

The  only  dry  excavation  not  disposed  of 
as  outlined  is  being  used  to  fill  in  low 
land  outside  the  navigation  lines  of  the 
canal  at  the  north  end  of  Section  3. 

As  will  be  remembered  from  the  article 
in  the  Engineering  Record  of  July  12,  1913, 
page  35,  the  structures  on  the  canal  are 
being  built  to  provide  a  navigable  depth 
of  30  ft.  at  extreme  low  water,  while  the 
excavation  is  being  carried  only  to  a  depth 
of  25  ft.  Future  depth  can  thus  be  ob- 
tained at  any  time  by  dredging  out  5  ft. 
of  the  canal  bottom.  A  drainage  cut  has 
been  carried  20  ft.  wide  in  the  floor  of  the 
canal  prism  as  far  south  as  Lock  3.  This 
cut  is  10  ft.  deep,  and  is  for  the  purpose  of 
allowing  the  locks  to  drain  off  during 
periods  of  repair  in  the  winter  and  spring. 
It  was  also  of  advantage  in  keeping  the 
prism  dry  during  construction. 

Rock  Cut  Taken  Out  Full  Depth 

The  contractor  for  Section  3  is  remov- 
ing the  2,500,000  yd.  of  rock  from  the  site 
of  the  flight  of  twin  locks  by  steam  shovels. 
Electric  well  drills  are  used  to  drill  the 
blast  holes,  which  are  usually  40  ft.  in 
depth.  From  20  to  57  holes  containing  from 
5  to  13  tons  of  dynamite  are  fired  at  a 
time.  The  steam  shovels  on  this  work  are. 
of  course,  operated  from  the  downgrade  or 
north  end.  The  rock  excavation  for  the 
flight  of  locks  itself,  representing  more 
than  half  the  total  for  the  section,  is  prac- 
tically complete  in  the  pits  for  the  two 
upper  locks  of  the  flight.  The  rock  in  the 
pit  for  the  lower  lock  of  the  flight  has 
only  been  partly  stripped  as  yet. 


It  is  intended  to  pour  the  concrete  of 
the  lock  walls  against  the  sides  of  this 
rock  excavation  without  forms  or  backfill. 
For  securing  a  vertical  face,  as  required  by 
the  specifications,  the  contractor  elected  to 
use  channeling  machines.  As  these  only 
had  a  vertical  range  of  about  10  ft.,  the 
full-depth  excavation  was  not  carried  to  the 
edges  of  the  cut.  The  benches  left  at  the 
sides  were  shot  down  in  lifts  of  conven- 
ient height  for  the  channeling  machines,  of 
which  a  number  were  employed  at  one  time. 

Dipper-Dredge  Work 

Section  5,  where  the  work  consists  of 
widening  and  deepening  the  present  Well- 
and  Ca«al,  is  being  excavated  by  dipper 
dredges  loading  into  dump  scows.  These 
scows  are  towed  down  the  present  canal  to 
a  point  just  below  Allenburg,  at  the  north 
end  of  the  section,  and  dumped  into  a  basin 
adjoining  the  canal.  The  material  is 
pumped  from  this  point  by  an  18-in. 
hydraulic  dredge  over  the  west  bank  of  the 


between  the  shore  line  and  Lock  1,  to  be 
taken  out  by  the  dredges  after  the  lock  is 
finished.  Little  water  comes  through  this 
core  from  the  lake,  and  pumping  is  almost 
unnecessary. 

The  sections  of  the  canal  now  under  con- 
struction are  crossed  by  seven  highway, 
two  trolley  and  two  railroad  bridges.  A 
temporary  trestle  structure  has  been  used 
for  one  trolley  bridge  and  one  or  two  of 
the  highway  bridges,  while  the  other  high- 
ways have  been  cut  or  carried  across  on  low 
embankments.  One  trolley  and  one  rail- 
road bridge,  however,  both  of  which  are  on 
Section  3,  were  a  different  matter.  These 
lines  were  carried  across  the  canal  section 
on  steel  bridges  supported  by  concrete  piers 
extending  below  the  lines  of  the  excavation. 
So  far  as  possible  the  piers  were  placed  to 
come  within  the  lines  of  the  completed  con- 
crete structures,  guard  gates  being  located 
at  the  crossing  of  the  Niagara,  St.  Cath- 
arines &  Toronto  Railway  and  the  Grand 
Trunk,  crossing  the  lower  end  of  Lock  4. 
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canal  into  low  ground,  which  is  to  be  filled 
as  described  at  the  beginning  of  the  article. 

The  contractor  for  Section  1  also  has  in 
service  a  number  of  dipper  dredges  which 
have  been  used  to  excavate  the  entrance 
channel  as  far  as  the  shore  line.  This 
material  was  loaded  into  dump  scows  and 
used  to  fill  to  within  a  few  feet  of  low 
water  the  site  of  the  jetties  surrounding 
the  entrance  basin.  This  preliminary  fill- 
ing rendered  it  much  easier  to  construct  and 
maintain  the  temporary  trestle  used  for 
handling  the  spoil  trains  from  the  dry  ex- 
cavation sections.  The  sides  of  the  channels 
leading  from  this  basin,  both  into  the  lake 
and  into  the  canal,  are  protected  by  the  rein- 
forced-concrete  cribs,  the  construction  and 
placing  of  which  were  described  in  the 
Engineering  Record  of  April  10,  1915,  page 
458.  The  dredging  in  this  basin  is  well 
along,  while  the  fill  on  the  west  side  is 
alr^ost  complete,  and  that  on  the  east  side 
is  more  than  half  finished.  The  basin  now 
furnishes  a  sheltered  harbor  for  the  dredg- 
ing fleet,  which  at  the  beginning  of  the 
work  was  forced  to  run  for  Port  Dalhousie 
at  every  storm. 

A  core  of  earth  has,  of  course,  been  left 


!:        IKR  OF    EXCAVATION    ENCOUNTERED 

As  during  construction  these  bridges  had  to 
be  about  twice  their  final  length  to  allow 
for  the  side  slopes  of  the  excavation,  it 
was  decided  not  to  attempt  to  place  the 
permanent  steel  until  the  canal  structures 
were  complete.  Short  spans,  which  it  is 
hoped  can  be  sold  at  the  conclusion  of  the 
work  as  complete  railroad  bridges,  have 
accordingly  been  used  at  both  locations. 
For  the  foundations  of  the  Grand  Trunk 
bridge  it  was  necessary  to  construct  cof- 
ferdams more  than  80  ft.  deep  on  one  side 
and  only  55  ft.  deep  on  the  other,  with  the 
railroad  line  in  operation  on  the  high  side. 
Some  heavy  shoring  was  required,  but  the 
work  was  accomplished  without  accident. 

Progress  Delayed  by  War 

It  is  thought  that,  so  far,  a  fair  test  of 
methods  and  rates  of  progress  possible  has 
hardly  been  furnished  by  the  construction 
operations  on  the  canal.  The  labor  short- 
age in  Canada  has  been  even  more  serious 
than  in  this  country,  and  the  few  men  that 
could  be  obtained  are  difficult  to  hold  and 
to  work  with.  In  addition,  the  proposition, 
which  is  a  large  one,  has  presented  many 
problems  to  the  contractors  engaged,  and 
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more  attention  has  been  paid  to  getting 
started  on  lines  that  will  prove  economical 
in  the  long  run  than  to  making  rapid 
progress. 

The  entire  work  on  the  Welland  Canal 
is  in  charge  of  the  Department  of  Rail- 
ways and  Canals  of  the  Canadian  Govern- 
ment, for  which  department  J.  L.  Weller  is 
engineer  in  charge  of  the  work,  and  W.  H. 
Sullivan  principal  assistant  engineer.  The 
general  contractors  for  the  four  sections 
now  under  construction  are:  The  Domin- 
ion Dredging  Company,  Section  1 ;  Baldry, 
Yerburgh  &  Hutchinson,  Section  2 ;  O'Brien 
&  Doheny  and  Quinlan  &  Robertson,  Section 
3,  and  the  Canadian  Dredging  Company, 
Section  5.  In  addition  to  numerous  other 
subcontractors  on  the  work.  Lane  Brothers 
are  carrying  on  the  concrete  work  de- 
scribed on  Lock  1 ;  the  reinforced-concrete 
cribs  on  Section  1  are  being  built  and 
placed  by  J.  H.  Tromanhauser  &  Co.;  the 
steam  shovel  excavation  on  Section  2  is 
being  carried  out  by  Yale  &  Reagan,  and 
that  on  Section  5  by  J.  H.  Corbett  &  Sons. 


Public  Drinking  Fountains 
Gain  Popularity 

Total  First  Cost  at  Portland,  Oregon,  $364.80 

Each  — Monthly  Water  Cost  for  Twenty 

Fountains,  Running  Continuously,  $15.30 

TWENTY  public  drinking  fountains  of 
the  type  shown  in  the  illustration  have 
been  installed  in  the  downtown  streets  of 
Portland,  Ore.  The  locations  were  deter- 
mined with  respect  to  the  heaviest  pedes- 
trian traffic,  and  the  fountains  were  placed 
in  such  a  way  that  one  is  to  be  found  every 


THESE  FOUNTAINS  RUN   CONTINUOUSLY 

few  blocks  throughout  the  entire  business 
district.  It  is  notable  that  they  have  ad- 
vanced rapidly  in  popularity  as  the  public 
has  become  accustomed  to  their  use,  and 
the  "drink  habit"  is  now  common  to  all 
classes. 

The  standards  are  made  of  cast  bronze 
and  the  spouts  and  interior  of  the  bowls 
are  highly  polished.  The  standards  cost 
1317  each,  f.o.b.  Portland,  and  the  installa- 
tion charge  was  $47.80,  making  the  total 
cost,  installed,  |364.80  each.  The  funds  for 
this  improvement  were  donated  by  S.  Ben- 
son, a  philanthropist  interested  in  civic  im- 
provement. The  park  bureau  of  the  city 
provides  for  the  cleaning  and  polishing, 
which  totals  about  $200  per  year,  and  for 
repairs  amounting  to  about  $100  per  year. 


The  water  is  supplied  from  the  municipal 
system. 

The  fountains  run  continuously  24  hr.  per 
day  throughout  the  entire  year.  This 
amounts  to  an  estimated  daily  flow  of  3825 
gal.,  or  510  cu.  ft.  On  this  basis,  the  flow 
per  month  is  15,300  cu.  ft.,  which,  figured 
at  10  cents  per  100  cu.  ft.,  costs  the  city 
about  $15.30  per  month  for  water. 

It  is  believed  that  the  advertisement  in 
this  manner  of  the  city's  abundant  supply 
of  exceptionally  good  water  is  well  worth 
the  cost  entailed,  and  there  is  little  doubt 
that  since  residents  have  become  accustomed 
to  the  plan  any  suggestion  of  its  abolition 
would  meet  with  a  storm  of  protest.  It  is 
not  unusual  to  find  all  four  units  oi  a  foun- 
tain engaged,  and  during  business  hours 
each  fountain  is  usually  in  service  the 
greater  part  of  the  time. 


Bazin  vs.  Ganguillet  and 
Kutter 

Peculiar  Relation   Is  Found  to  Exist   Between 

Formulas  Commonly  Used  for  Calculating 

Flow  of  Water 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 

ENGINEERS  working  constantly  with 
problems  pertaining  to  the  flow  of  water 
in  open  channels  as  a  rule  prefer  the  Gan- 
guillet and  Kutter  formula  to  the  Bazin. 
Some  engineers,  however,  especially  in  some 
countries  abroad,  prefer  the  Bazin  equa- 
tion, because  it  is  of  later  origin  than  the 
Kutter. 

As  is  well  known,  the  Kutter  formula  was 
first  published  by  the  Swiss  engineers  Gan- 
guillet and  Kutter  in  1869,  four  years  later 
than  the  appearance  of  the  first  Bazin  for- 
mula, which  was  published  in  1865.  The 
second  Bazin  formula  appeared  in  1897,  or 
twenty-eight  years  after  the  Kutter  for- 
mula, and  its  form  makes  it  the  most  con- 
venient to  work  with.  Logically,  it  being 
the  latest  of  all,  it  should  also  be  more  ac- 
curate, as  the  experimental  material  avail- 
able was  most  extensive. 

Second  Bazin  Formula 

However,  if  the  second  Bazin  formula  is 
compared  with  the  Kutter  it  is  found  that 
the  values  of  C  vary  considerably  for  dif- 
ferent conditions.  This  is  shown  in  the 
following : 

For  smooth  channels  the  coefficient  of 
roughness  as  given  by  Bazin  is  about  0.06, 
while  that  given  by  Kutter  is  0.012.  The 
coefficient  C,  therefore,  as  figured  by  the 
Bazin  formula  and  for  R  varying  from  0.6 
to  3  varies  from  138.2  to  148.1,  the  differ- 
ence being  about  10.  On  the  other  hand, 
the  coefficient  C  for  the  same  variation  in 
R  as  figured  by  the  Kutter  formula,  using 
slopes  varying  from  0.000025  to  0.01,  will 
vary  from  90.1  to  149.4,  the  difference  be- 
ing about  60. 

For  river  beds  in  bad  order  the  Bazin 
coefficient  is  about  2,  while  the  Kutter  coeffi- 
cient is  about  0.035.  The  coefficient  C  by 
Bazin  therefore  for  R  varying  from  0.6  to 
3  varies  from  27.8  to  50.9,  the  variation 
being  about  23.  For  the  same  variation  in 
R  and  for  slopes  from  0.000025  to  0.01  the 
Kutter  formula  gives  a  C  from  25.8  to  50.7, 
a  variation  of  about  25. 

Consequently  for  rivers  in  bad  order  the 
formulas  agree  better  than  for  smoother 
channels.    It  is  also  obvious  that,  when  the 


slope  is  steep,  and  consequently  the  influ- 
ence of  the  term  0.00281/S  in  the  Kutter 
formula  is  negligible,  both  formulas  give 
almost  identical  results. 

These  facts  have  led  the  writer  to  in- 
vestigate the  relation  between  these  formu- 
las, so  as  to  make  clear  the  relation  between 
the  different  coefficients,  as  he  believes  that 
for  ordinary  calculations  of  the  flow  in 
rivers  the  Bazin  formula  should  be  used. 
However,  as  the  Kutter  coefficients  are 
widely  known,  and  as  nearly  all  experiments 
made  in  this  country  have  been  made  in 
order  to  determine  the  Kutter  coefficient,  it 
is  necessary  to  establish  a  relation  in  the 
form  of  an  equation,  a  curve  or  a  diagram 
from  which  the  corresponding  Bazin  coeffi- 
cient can  be  obtained. 

In  doing  this  a  very  close  relation  has 
been  found,  so  close  as  to  make  one  doubt 
the  originality  of  the  Bazin  formulas.  This 
will  be  shown  in  the  following: 

Both  formulas  were  published  in  the 
metric  system,  but  as  the  reader  is  more 
familiar   with    them    in    their   transcribed 
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RELATION    BETWEEN    COEFFICIENTS    TAKES    FORM 
OF   STRAIGHT   LINE 

form  the  English  system  will  be  used.  Ob- 
viously, it  does  not  matter  in  a  discussion 
of  this  kind  which  form  is  used,  and  the 
computation  given  in  the  following  can 
easily  be  repeated  in  the  English  system 
by  those  interested  in  checking  the  result. 

Comparison  of  Formulas 

As  is  well  known,  the  English  form  of 
the  Kutter  formula  reads: 


i:^-f  41.65 +«:SL 
n  o 


1  4-  I  41.65  + 


0.00281  \     n 


(1) 


while    the    second    Bazin    formula    (1897) 
reads : 


(2) 


0.552 -f    Y_ 
\/R 
The  latter  formula,  through  multiplying 
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both  terms  by  1.811,  can  be  given  the  fol- 
lowing shape: 

C=-15^  (3) 


1  + 


1.811Y 


When  studying  the  shape  and  construc- 
tion of  these  formulas  it  becomes  evident 
that  they  are  of  the  same  general  form,  or 

C  =  - — =_- 


1  +  -^ 

Now  for  certain  conditions  both  formulas 
will  give  the  same  result.  When  this  oc- 
curs, because  of  their  being  of  the  same 
form,  the  numerators  can  be  equated  and 
the  denominators  likewise.  In  that  way 
the  following  system  of  equations  has  been 
established: 

157.6  =   (1.811/n)   +  41.65  +  (0.00281/S) 

(4) 
and 

l.SllY  =  [41.65  4-  (0.00281/S)]  X  n 

(5) 
If  now  equation  4  is  multiplied  by  n  and 
equation  5  subtracted  from  it,  we  have 

157.6n  —  l.Sllr  =  1.811 

which  divided  by  1.811  becomes 

■r  —  87n  -fl  =  0  (6) 

As  is  seen,  the  slope  term  is  eliminated, 
which  is  a  check  on  the  writer's  observa- 


the  Kutter  coefficient  n  as  calculated  by 
equation  6  and  the  latter  as  generally 
assumed. 

The  check  between  the  assumed  and  cal- 
culated values  is  so  close,  and  the  relation 
between  them  so  simple,  that  it  appears 
quite  possible  that  the  second  Bazin  for- 
mula is  nothing  but  an  abbreviated  form 
of  the  Kutter  formula.  Therefore  in  cases 
where  the  slope  is  so  steep  as  to  make  the ' 
slope  term  in  the  Kutter  formula  negligible, 
the  Bazin  formula  can  be  used  with  the 
same  degree  of  accuracy  as  the  Kutter  for- 
mula, which  also  checks  the  writer's  ob- 
servations, as  previously  mentioned. 


Pavement  Damage  Calls  for 
Truck-Weight  Restrictions 

E.  W.  Stem  Discusses  Injury  to  Asphalt  and 

Granite  Block  by  New  York  Subway 

Construction  Haulage 

SO  GREAT  has  been  the  damage  to  some 
of  the  best  pavements  in  the  Borough 
of  Manhattan,  New  York  City,  by  heavily 
loaded,  steel-tired  trailers  hauled  by  motor 
trucks  that  the  municipal  authorities  are 
considering  measures  for  limiting  the 
weight,  size  and  speed  of  all  vehicles  using 
the  city's  streets.  The  situation  was 
summed  up  last  week  by  Eugene  W.  Stern, 
chief  engineer  of  highways,  Manhattan, 
in  a  paper  presented  before  the  American 


as  much  traffic  as  have  the  streets  men- 
tioned. 

The  mischief  has  all  been  done  in  a  very 
short  space  of  time,  about  nine  months,  and 
has  amounted  to  5400  yd.  of  repairs  on 
granite  (equal  to  32  per  cent  of  the  total 
area),  costing  $6,000,  and  1900  yd.  of  re- 
pairs on  sheet  asphalt  (equal  to  30  per 
cent  of  the  total  area),  costing  $1,900. 
Prior  to  this  time  the  average  cost  per  year 
of  maintenance  on  the  granite  was  $150;  on 
the  sheet  asphalt,  $70. 

The  accompanying  photographs  show  a 
loaded  truck  and  the  amount  of  damage  that 
has  been  done  to  the  pavements.  On  gran- 
ite pavements  the  granite  blocks  have  been 
literally  crushed  and  ground  into  powder. 
In  some  cases  the  blocks  are  actually  split. 
While  the  granite  is  not  what  might  be 
called  "hard,"  still  it  is  of  the  quality  that 
has  been  successfully  used  on  the  best  types 
of  pavements  in  New  York.  It  was  quar- 
ried at  North  Jay,  Me.,  and  Rockport, 
Mass. 

On  the  sheet  asphalt  the  destructive  effect 
has  been  equally  startling.  In  some  places 
it  has  been  ground  to  small  bits;  in  other 
places  the  fiber  of  the  wearing  surface  has 
been  completely  broken  and  cracked.  It  has 
also  shoved  in  places  and  shows  many  de- 
pressions, waves  and  ruts. 

In  many  cases  the  6-in.  concrete  base 
has  been  shattered.  In  many  other  cases, 
however,   where  the  wearing  surface  has 


truck  and  trailer  loaded  with  six  skips  of  subway  rock 
(left)  damage  to  asphalt  on  concrete  foundation 

(EIGHT)    depressions  IN   NEWLY  LAID  GRANITE   PAVEMENT 


tion  as  previously  mentioned.  Equation  6 
gives  directly  the  relation  between  the 
Kutter  and  Bazin  coefficients  of  roughness, 
and  it  is  the  same  whether  the  original 
equations  are  given  in  the  English  or  in 
the  metric  system.  It  is  also  obvious  that 
the  relation  is  in  the  form  of  a  straight 
line,  and  it  has  been  plotted  in  the  accom- 
panying diagram. 

To  show  the  close  check  between  the  co- 


AS8UMBD      AND      CAIyCULATED      COEFFICIENTS 

, Kutter's  n ^ 

As  calcu-         As 
lated  by    generally 

equation  6  assumed 


Type  of  channel       Bazin's 
Planed  boards  or  smooth     y 

cement    0.06 

Well-laid    brick 0.16 

Rubble   masonry    0.46 

Firm  gravel    0.80 

Excavated  canals  in  good 

order     1.30 

Excavated  canals  in  bad 

order     1.75 

Rivers    2.00 

or  more 


0.0122 
0.01335 
0,0168 
0.0207 

0.0265 


0.012 
0.013 
0.017 
0.020 

0.025 


0.0316  0.030 

0.0345  0.035 

or  more 


efficients  as  calculated  by  equation  6  and 
as  generally  used,  the  accompanying  table 
has  been  computed.  It  gives  the  type  of 
channel,  the  coefficient  y  as  recommended 
by  Bazin  for  the  various  types  of  channel, 


Society  of  Municipal  Improvements,  from 
which   the  following   extracts   are  taken: 

15-ToN  Loads 

The  chief  offenders  are  contractors'  out- 
fits hauling  rock  from  the  subway  excava- 
tion on  Broadway.  They  consist  of  trac- 
tors and  trailers,  each  carrying  six  large 
skips,  weighing  about  15  tons.  The  trailer 
wheels  are  41  in.  in  diameter,  with  steel 
tires  8y2  in.  wide.  The  load  per  inch  width 
of  tire  is  about  1400  lb.  The  springs  are 
very  stiff,  and  this  fact  has  unquestionably 
contributed  to  the  destructive  effect  of  the 
whieel  loads  of  the  trailer.  The  jarring 
effect  of  the  loaded  vehicle  is  such  that  peo- 
ple along  the  route  traveled  complain  about 
excessive  vibration  in  their  buildings. 

The  route  traversed  has  been  along  sheet 
asphalt  and  granite  pavements,  both  on  con- 
crete foundations.  These  pavements  are  all 
substantially  about  four  years  old.  They 
are  considered  among  the  city's  best  pave- 
ments, and  have  been  laid  in  conformity 
with  the  latest  specifications.  Up  to  the 
time  when  the  damage  began  to  be  done  by 
the  trailers  no  appreciable  amount  of  wear 
had  been  noticed  beyond  what  ordinarily 
might  be  expected  on  thoroughfares  with 


been  damaged,  the  foundation  remains  in- 
tact. The  speed  of  these  vehicles  was  about 
6  miles  per  hour  in  the  daytime,  and  at 
night  it  was  considerably  higher — 12  and 
14  miles  per  hour. 

The  question  of  restraining  the  contrac- 
tor from  hauling  such  excessive  loads  was 
submitted  to  the  corporation  counsel,  and 
his  answer  was  that  as  there  was  no  or- 
dinance restricting  the  loads  on  vehicles  it 
would  be  very  difficult  to  obtain  any  relief 
until  suitable  legislation  was  obtained. 

Rubber  vs.  Steel  Tires 

Practically  no  damage  has  been  caused 
by  motor  vehicles  in  which  all  of  the  wheels 
are  covered  with  rubber,  beyond  what  is 
reasonable,  although  there  are  some  types 
of  heavily  loaded  trucks  in  use  in  the  city. 
The  first-class  pavements  show  practically 
no  additional  expense  for  maintenance  be- 
yond a  reasonable  amount. 

The  manufacturers  of  motor  vehicles  have 
found  by  experience  that  about  750  lb.  per 
inch  width  of  tire  is  all  the  load  the  rub- 
ber tire  will  stand,  and  this  load  and 
the  resiliency  of  the  rubber  and  the  ade- 
quate springs  on  motor  vehicles,  which  good 
construction  demands,  seem  to  be  the  sav- 
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ing  features  in  protecting  the  pavements 
against  undue  wear,  even  under  heavy 
loads. 

The  trailer,  however,  comes  in  an  en- 
tirely different  class.  Not  being  rigidly 
connected  with  the  vehicle  having  the  en- 
gine and  the  more  or  less  delicate  mechan- 
ism, it  need  not  have  the  rubber  tires,  nor 
the  easy  springs  to  prevent  damage  to  the 
tractor.  Hence  builders  of  these,  who  form 
a  distinct  class  from  the  motor  vehicle 
manufacturers,  have  allowed  their  fancy  no 
restrictions  in  the  designs  of  the  trailers, 
their  principal  object,  according  to  Mr. 
Stern,  being  to  provide  a  vehicle  having 
the  greatest  tonnage  capacity  at  the  least 
cost,  without  considering  the  destructive 
effect  on  the  pavement  caused  by  the  ex- 
cessive loads,  narrow  steel  tires,  small 
diameter  of  wheels,  and  inadequate  springs. 

It  becomes  evident,  therefore,  that  im- 
mediate action  must  be  taken  to  protect  city 
pavements  and  country  highways.  Other- 
wise the  taxpayers  will  be  called  upon  to 


rkoulation8  govbrnino  loading  of  vehicxes 
Chicago,  III. 

Maximum  weight  of  vehicle 15  tons 

Maximum  load  on  any  one  axle 12  tons 

Maximum  load  on  the  wheel 6  tons 

Maximum  load  per  inch  width  of  tire.    1000  lb. 

Maximum  len^h 40  ft. 

Maximum    width 8  ft.   6  in. 

Speed — Compatible  with  safety,  but  not  to  exceed 
9  miles  per  hour ;  not  to  exceed  4  miles  per  hour 
when  truck  has  defective  tire  which  would  cause 
Injury'  to  pavement.  Motor  trucks  must  have  rubber 
tires.     Trailers  must  have  steel  tires. 

New  York  State 

Maximum  weight  of  vehicle 14  tons 

Maximum  load  on  any  one  axle 9  tons 

Maximum  load  per  inch  width 800  lb. 

Maximum   width,    8   ft.    4   in.,   except 

traction  engines,   which  may  have 

a  width  of 9  ft.  2  in. 

Speed — Under  4  tons,  15  miles  per  hour;  over  6 
tons,  6  miles  per  hour,  with  steel  tires ;  over  12 
tons,  12  miles  per  hour,  with  rubber  tires. 

State  op  New  .Tersey 

Maximum  weight  of  vehicle 12%   tons 

Maximum  load  per  inch  width  of  tire.      800  lb. 

Speed — 4  tons,  12  miles  per  hour,  with  iron  tires; 
6  tons,  8  miles  per  hour,  with  iron  tires ;  6  tons,  10 
miles  per  hour,  with  rubber  tires. 

State  of  Pennsylvania 

Maximum  weight  of  vehicle 12  tons 

Maximum  load  on  any  one  axle 9  tons 

Maximum  load  per  inch  width  of  tire.  750  lb. 
Maximum    width,    7    ft.    6    in.  ;    for 

buses   in   large  cities 8  ft.   4  in. 

State  of  Massachusetts 

Maximum  weight  of  vehicle 14  tons 

Maximum  load  per  inch  width  of  tire.      800  lb. 
(except  for  hard  pavements.) 
Speed — 4  tons.  15  miles  per  hour;  6  tons,  6  miles 
per  hour,  with  Iron  or  steel  tires  ;   6   tons,   12  miles 
per  hour,  with  rubber  or  similar  tires. 

Oakland,  Cal. 

Maximum  weight  of  vehicle 14  tons 

Maximum  load  per  Inch  width  of  tire.      800  lb. 
(except  for  hard  pavements.) 

Speed — 4  tons,  6  miles  per  hour,  with  iron  or 
steel  tires;  4  tons,  12  miles  per  hour,  with  rubber 
tires. 

Enqland 

The  Kngllsh  have  much  the  most  complete  and 
scientific  ordinances  of  any  that  Mr.  Stern  has  ex- 
amined : 

Maximum  weight  of  vehicle 12  tons 

Maximum  load  on  any  one  axle 8  tons 

(for  trailers,  4  tons.) 
Maximum  weight  of  vehicle  without 

load  5  tons 

Combined    weight   of  motor   car  and 

trailer 6%  tons 

Weight  on  axle  to  be  proportioned  to  diameter 
of  wheel. 

The  loaij  per  Inch  width  of  tire  (steel)  shall  be 
840  lb.  for  wheels  3  ft.  in  diameter ;  and  an  addi- 
tional allowance  of  9H  lb.  for  every  additional  in- 
crease in  diameter  beyond  3  ft. ;  and  for  wheels  less 
than  3  ft.  In  diameter,  a  deduction  of  18%  lb.  per 
Inch  width  of  tire  for  every  inch  less  in  diameter 
than   3  ft. 

Vehicles  for  military  service  are  limited  as  follows : 

Weight  of  car  (unladen) 6  tons 

Weight  of  car  (with  trailer) 8  tons 

Unit  of  registered   axle  weight  with 

tires  shod  with  cross  bars 560  lb. 

Maximum  width.   90    In.   for   3   tons; 

for  trailer    90  In. 

Speed — Dependent  on  axle  weight  for  Iron-tired 
vehicles,  6  tons,  12  miles  per  hour  for  rubber  tires; 
over  6  tons,  8  miles  per  hour  for  rubber  tires. 
Should  car  unladen  weigh  more  than  3  tons,  speed 
is  limited  to  8  miles  per  hour.  If  motor  draws 
trailer,  maximum   speed  Is  5   miles  per  hour. 


make  very  heavy  payments  to  maintain 
their  streets  and  highways,  although  these 
may  have  been  constructed  in  a  thoroughly 
first-class  manner  and  in  accordance  with 
the  latest  ideas. 

Regulations  properly  framed  to  protect 
the  pavements  against  the  destructive  ef- 
fects of  excessive  loading  in  vehicles  should, 
Mr.  Stern  believes,  take  into  account  the 
following  factors: 

1.  That  the  wearing  or  damajging  effect 
of  wheel  loads  on  pavements  is  a  function 
of  (a)  the  load,  (b)  the  diameter  of  the 
wheel,  (c)  the  width  of  tire,  (d)  whether 
or  not  the  tire  is  of  a  resilient  material 
such  as  rubber,  or  of  steel,  (e)  the  kind 
of  springs. 

2.  That  speed  has  considerable  to  do 
with  the  damaging  effect  produced  by 
heavy  loads. 

An  investigation  of  the  laws  and  or- 
dinances governing  the  weights  and  loads 
of  vehicles,  etc.,  adopted  by  eight  states 
and  forty-nine  cities  in  the  United  States 
and  Europe,  goes  to  show  that  only  a  few 
laws  have  been  drafted  in  accordance  with 
modern  conditions.  It  is  surprising  that 
even  to-day  in  this  country  certain  com- 
munities require  that  the  width  of  the  tire 
should  depend  on  the  diameter  of  the  axle, 
regardless  of  the  loading.  Others  make 
no  distinction  in  the  regulations  between 
a  wheel  large  or  small  in  diameter,  while 
still  others  treat  rubber  and  steel  tired 
wheels  the  same. 

Some  of  the  most  up-to-date  ordinances 
are  presented  in  the  table. 

Width  of  Vehicles 

Unless  some  limitation  is  placed  upon  the 
size  of  vehicles,  the  tendency  will  be  to 
make  them  larger  and  larger,  until  they 
will  become  a  nuisance  and  congest  the 
highways.  This  is  now  becoming  evident  in 
New  York,  as  well  as  in  other  cities.  In 
order  to  provide  reasonable  standing  room 
on  each  side  of  a  street,  and  at  the  same 
time  allow  traffic  to  proceed  in  both  direc- 
tions, it  becomes  necessary  to  limit  the 
width  which  vehicles  take  up. 

Many  of  the  New  York  streets  have 
roadways  only  30  ft.  between  curbs.  It 
thus  becomes  evident  that  with  the  curb 
lines  occupied,  vehicles  over  7  ft.  in  width 
do  not  allow  for  two  to  pass,  even  using 
the  utmost  care.  While  it  is  becoming 
necessary  to  widen  roadways  in  Manhattan, 
it  is  very  difficult  to  add  more  than  2  ft. 
to  each  side.  A  30-ft.  roadway  is  thus  con- 
verted into  a  34-ft.  roadway.  In  this  case 
a  7V2-ft.  width  for  a  vehicle  would  be  the 
limit. 

Joint  Operation  of  Research 
Laboratory  Planned 

Portland  Cement  Association  and  L«wis  Insti- 
tute, Chicago,  Agree  to  Co-operate  on  In- 
vestigations of  Practical   Value 

WITH  the  purpose  of  broadening  the 
scope  of  tests  and  insuring  practical 
application  of  the  results,  the  Structural 
Materials  Research  Laboratory  of  the  Lewis 
Institute,  Chicago,  will  be  operated  jointly 
by  the  institute  and  the  Portland  Cement 
Association,  according  to  an  agreement  en- 
tered into  on  Sept.  1.  There  is  thus  as- 
sured in  this  country  a  plan  which  has  been 
successfully  used  by  Germany  for  many 
years,  whereby  an  association  of  manufac- 
turers makes  provision  for  a  scientific  study 
of  the  uses  of  their  product  and  its  value 


to  the  general  public.  The  Lewis  Institute 
laboratory  will  be  utilized  in  carrying  out 
exhaustive  research  into  the  properties  of 
concrete,  reinforced  concrete  and  aggre- 
gates, and  the  influence  of  various  factors 
upon  the  manufacture  and  placing  of  con- 
crete. 

At  present  the  laboratory  occupies  about 
8000  sq.  ft.  of  floor  space,  ancl  contains 
equipment  for  making  all  the  usual  phys- 
ical tests  of  concrete  and  concrete  materials. 
As  an  adjunct  there  is  a  chemical  labora- 
tory for  testing  the  impurities  of  natural 
sands.  A  considerable  part  of  the  work 
already  undertaken  has  been  carried  out 
in  co-operation  with  several  committees  of 
the  American  Society  for  Testing  Materials. 
Committee  C-9,  for  example,  supplied  funds 
for  equipping  and  operating  the  chemical 
laboratory  for  the  study  of  impurities  in 
sands  and  related  problems.  Tests  of  re- 
inforced-concrete  fence  posts  have  been 
made  for  a  committee  of  the  American  Rail- 
way Engineering  Association,  and  tests  of 
concrete  to  determine  the  effect  of  time  of 
mixing  have  been  carried  out  for  the  Na- 
tional Conference  on  Concrete  Road 
Building. 

Experimental  Work  in  Progress 

The  scope  of  experimental  work,  either 
completed  or  in  progress,  is  indicated  by  the 
following  list:  A  comparison  of  results  of 
tests  of  mortar  and  concrete,  using  twenty- 
three  lots  of  cement,  of  interest  also  in 
showing  the  most  satisfactory  form  of  test 
piece;  effect  of  fineness  of  grinding  on  the 
strength  of  mortar  and  concrete;  a  study 
of  the  impurities  affecting  the  concrete- 
making  qualities  of  natural  sands;  wear 
tests  of  concrete,  with  reference  to  use  in 
roads ;  effect  of  variations  in  consistency  on 
strength  of  concrete;  a  study  of  concrete 
aggregates  to  determine  effect  of  size  and 
grading  and  the  relative  value  of  different 
kinds  of  aggregate,  and  the  use  of  mechan- 
ical sifters  for  determining  fineness  of 
cement.  Tests  are  now  being  made  at  the 
rate  of  about  40,000  a  year. 

The  laboratory  work  is  under  the  imme- 
diate direction  of  Duff  A.  Abrams.  The 
chemical  investigations  are  in  charge  of 
Oscar  E.  Harder.  Four  assistants  aid  in 
the  conduct  of  the  investigations.  The  re- 
sults of  the  research  work  thus  far  com- 
pleted have  been  embodied  in  reports  of 
technical  committees  of  the  various  socie- 
ties mentioned. 


Recommends  Waste  Collection  by  Motor 
Trucks  in  Chicago 

Waste  collection  by  wards  or  small  dis- 
tricts with  motor  trucks,  at  least  experi- 
mentally, is  the  recent  recommendation  of 
the  finance  committee  of  the  Chicago  City 
Council.  An  investigation  by  the  commit- 
tee disclosed  the  fact  that  politics  affected 
to  a  marked  degree  the  conditions  surround- 
ing the  collection  and  disposal  of  ashes  and 
garbage.  In  many  instances  team  owners 
were  assessed  from  50  cents  to  $1  per  day 
per  team,  and  withal  the  system  tended  to 
bring  an  inferior  kind  of  service.  The  com- 
mittee recommended,  in  addition  to  the 
motor  truck  proposition,  a  method  insuring 
selection  and  continuance  of  teams  on  the 
basis  of  efficiency.  Definite  specifications 
for  horses  are  1400-lb.  animals,  16  hands 
high,  chunky,  short  bodies,  full  ribs,  clean 
leg  bones  and  a  good-shaped  foot.  The 
council  has  approved  the  recommendation 
by  a  large  vote. 
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Co-ordinated  America  De- 
mands Participation  of 
Engineers 

Technical  Men  Should  Take  an  Active  Part  in 

National  and  Local  Politics — Mere  Voting 

Not  Enough 

By  THOMAS  C.  DESMOND 
Consulting  Engineer,  New  York  City 

ONE  of  the  most  difficult  and  important 
problems  of  America  to-day  is  that  of 
how  properly  to  co-ordinate  our  democracy. 
We  are  trying  out  on  this  continent  an  ex- 
periment at  democracy  which  has  not  yet 
been  proved  an  enduring  success.  The 
definition  of  co-ordinate  is:  To  bring  into 
common  action,  movement  or  condition;  to 
regulate  and  combine  in  harmonious  action ; 
to  adjust,  to  harmonize.  The  effort  of  to- 
day should  be  to  co-ordinate  our  whole 
national  life  so  that  America  may  be  a 
truly  great  nation — a  nation  great  in  other 
ways  than  merely  in  regard  to  the  extent 
of  its  natural  resources;  and  the  engineers 
of  America  have  in  them  the  power  to  help 
largely  to  bring  this  about.  The  American 
nation  was  founded  on  certain  ideals  of 
democracy.  The  great  leader  of  America 
in  the  days  of  the  Revolution,  George  Wash- 
ington, was  trained  as  an  engineer  in  his 
youth,  and  the  example  which  he  gave  of 
constructive  public  service  should  be  an  in- 
spiration to  all  other  engineers. 

National  Team  Work  Needed 

We  have  here  a  democratic  government 
and  not  a  strongly  centralized  government. 
We  have  decided  that  our  people  shall  not 
be  controlled  too  directly  by  any  govern- 
mental power.  If  therefore  we  are  to  ac- 
complish collective  results  at  all,  we  must 
find  a  substitute  for  that  direct  govern- 
mental power  by  developing  in  our  people 
some  sort  of  democratic  spirit  of  team 
work.  The  many  people  of  foreign  birth 
in  America,  with  their  differing  sympa- 
thies, help  to  make  this  difficult.  But  by 
some  means  we  must  get  the  mass  of  people 
of  all  sorts  which  we  have  here  to  pull  to- 
gether willingly  for  the  common  good.  It 
is  this  that  is  meant  when  it  is  said  that 
we  must  co-ordinate  our  democracy,  and  it 
is  this  problem  that  the  engineers  of  Amer- 
ica may  well  take  part  in  helping  to  solve. 

A  great  significant  fact  of  the  present 
war  has  been  the  realization  of  France  and 
the  other  Allied  Powers  that  if  they  are  to 
have  any  hope  of  succeeding  in  the  struggle 
they  must  develop  a  national  efficiency  to 
some  degree  approximating  that  of  Ger- 
many. And  so  in  France  as  well  as  in  Eng- 
land and  the  other  Allied  countries  we  have 
seen  an  extraordinary  development  of  na- 
tional co-ordination.  The  previously  dis- 
cordant elements  of  French  national  life 
have  been  welded  for  the  time  at  least  into  a 
harmonious  whole,  and  it  is  France,  a  nation 
of  one  purpose,  with  its  people  co-ordi- 
nated and  efficient,  that  now  faces  the 
world.  The  war  has  repaid  something  of 
its  cost  to  France  by  its  wonderful  devel- 
opment of  French  character. 

Those  of  us  who  still  believe  in  the 
ideals  of  democracy  as  expressed  by  our 
forefathers  in  the  founding  of  this  nation 
will  not  want  America  to  substitute  Ger- 
man ideals.  Nor  does  any  one  of  us  want 
this  country  to  go  through  the  terrible 
agonies  of  war  for  the  indirect  benefits 
which  result  from  war.  But  the  facts  be- 
fore us  should  set  us  all  earnestly  think- 


ing. We  should  realize  that  whether  we 
have  any  military  dangers  to  fear  or  not 
we  shall  at  any  rate  have  to  endure  a 
world-wide  industrial  conflict  after  the 
war  is  over.  The  nations  that  will  compete 
against  us  are  those  that  are  now  being 
welded  into  unity  by  great  necessity.  It 
is  well  that  we  should  be  examining  the 
state  of  our  own  country  and  helping  in 
every  possible  way  to  keep  it  in  a  condition 
to  withstand  successfully  any  strains,  any 
dangers,  it  may  have  to  undergo. 

Big  Problems  Involve  Engineering 

There  are  many  reasons  why,  in  working 
on  national  problems,  the  help  of  engineers 
will  be  especially  effective.  This  is  largely 
an  engineering  age  and  engineers  are  re- 
sponsible for  much  of  the  complexity  of 
modern  life.  The  development  of  applied 
science,  with  its  tremendous  effects  on  the 
economics  of  production,  has  changed 
greatly  the  relations  of  people  to  each 
other  and  the  relation  of  the  government 
to  the  people. 

The  problem  of  transportation,  for  in- 
stance, with  its  important  connection  with 
the  interests  of  all  of  our  people,  is  essen- 
tially an  engineering  problem.  Consider 
one  means  of  transportation — the  railroads 
of  America — and  think  how  vitally  inter- 
ested every  one  in  America  must  be  in  the 
condition  of  these  railroads.  The  rail- 
roads have  become  the  very  arteries  of  the 
country;  they  are  almost  indispensable. 
If  we  are  ever  to  have  a  properly  co-ordi- 
nated democracy  in  America  it  is  evident 
that  the  relations  of  the  railroads  and  the 
people  must  be  on  a  sound  and  just  basis. 
The  engineers  of  America  have  been 
largely  responsible  for  the  building  and 
operation  of  the  railroads,  as  well  as  for 
other  works  of  applied  science,  and  Amer- 
ica should  utilize  the  help  cf  the  sane 
judgment  and  influence  of  these  American 
engineers  in  keeping  railroad  conditions 
in  accord  with  other  elements  of  our  na- 
tional life. 

Health  Problems  Important 

With  no  sacrifice  of  individual  liberty, 
except  where  that  individual  liberty  men- 
aces the  public  welfare,  more  attention 
should  be  paid  to  the  health  of  our  people. 
In  this  work  our  sanitary  engineers  can 
be  of  the  greatest  assistance.  The  marked 
lowering  of  the  death  rate  that  has  come 
in  many  cities  from  proper  engineering 
supervision  of  matters  of  water  supply  and 
sewage  disposal  is  known  to  all.  The 
beneficial  results  which  follow  proper  engi-. 
neering  attention  to  matters  of  street  clean- 
ing, garbage  disposal,  etc.,  are  also  very 
important.  Engineering  studies  of  the 
housing  conditions  of  our  people,  particu- 
larly in  the  tenement  districts  of  the  large 
cities,  may  also  be  productive  of  much  good. 
We  are  a  prodigal,  reckless  nation,  reck- 
less of  the  health  and  lives  of  our  people 
even  while  we  have  the  scientific  means  at 
hand  to  preserve  them.  Needless  deaths 
and  needless  sickness  certainly  make  for 
national  inefficiency,  and  engineers  can 
show  very  well  the  advantages  of  a  co- 
ordinated America  in  helping  to  safeguard 
the  public  health. 

Is  a  democratic  form  of  government 
really  unsuited  to  human  nature  as  it  now 
exists?  Is  a  strongly  centralized,  autocratic 
government  really  a  better  form  of  gov- 
ernment under  which  to  live?  To  every 
American  who  still  cherishes  the  democratic 
ideals  for  which  his  forefathers  fought  the 


answer  must  be  "No"  to  both  of  these  ques- 
tions. But  at  the  same  time  the  obligation 
rests  with  the  man  who  answers  "No"  to  see 
to  it  that  he  does  his  part  toward  making 
our  ideals  of  democracy  practical.  Ameri- 
can men  have  always  answered  the  call  to 
national  duty  in  times  of  war,  and,  if  they 
can  be  brought  to  realize  fully  the  need, 
they  will  answer  the  quieter  calls  to  duty 
in  times  of  peace. 

It  is  urged  that  some  kind  of  system  of 
universal  military  training  would  be  of 
great  help  in  co-ordinating  American  life. 
It  is  suggested  that  a  particular  advantage 
of  military  training  is  the  discipline  it  gives 
to  the  minds  of  young  men,  with  a  strength- 
ening of  their  character.  This  is  undoubt- 
edly true,  and  a  system  of  universal  mili- 
tary training  would  certainly  help  greatly 
to  co-ordinate  America.  One  might  call  at- 
tention, in  this  connection,  to  the  effect  on 
engineers  of  the  severe  technical  training 
which  they  undergo.  Engineers  must  ac- 
quire in  school  and  out  of  school  a  mental 
control  and  fixed  standards  of  truth,  or  else 
they  do  not  succeed  very  well  as  engineers. 
Engineers  are  not  perfect  as  a  class  by  any 
means,  but  they  are  generally  men  of  strong 
character,  and  for  this  reason  alone  they 
can  be  effective  forces  for  good  in  a  democ- 
racy. 

Naval  Consulting  Board's  Work 

The  general  question  of  military  pre- 
paredness in  America  will  not  be  touched 
on  here,  but  it  is  desired  to  mention  some- 
thing of  the  well-known  work  for  prepared- 
ness that  has  been  done  by  that  group  of 
engineers  which  is  called  the  Naval  Con- 
sulting Board.  This  association  of  promi- 
nent engineers,  with  the  assistance  of  many 
other  engineers  throughout  the  country,  has 
been  making  inventories  of  all  of  the  man- 
ufacturing establishments  in  the  United 
States.  The  resources  of  each  manufactur- 
ing establishment,  the  number  and  kinds 
of  the  different  machines  contained  therein, 
have  been  noted  with  a  view  toward  their 
use  in  making  munitions  in  time  of  war. 
This  kind  of  work,  done  by  engineers,  cer- 
tainly represents  real  preparedness,  and  it 
is  a  great  step  toward  national  co-ordina- 
tion. No  individual  liberties  or  privileges 
have  been  disturbed,  no  owner  of  any  manu- 
facturing plant  has  lost  anything  by  the 
information  he  has  given,  but  the  country 
as  a  whole  has  been  greatly  benefited.  It  is 
an  excellent  instance  of  the  kind  of  public 
service  which  engineers  can  render  Amer- 
ica. 

The  public  has  been  made  familiar  of 
recent  years  with  the  extraordinary  re- 
sults of  increase  in  efficiency  of  production 
which  have  attended  the  introduction  by 
engineers  of  the  principles  of  scientific  man- 
agement into  many  industries.  In  a  few 
cases  where  cities  have  appointed  city  man- 
agers, engineers  have  been  given  these  posi- 
tions, and  have  done  well  in  carrying  out 
some  of  the  principles  of  scientific  manage- 
ment in  the  administration  of  city  affairs. 
This  is  a  good  thing;  efficient  government 
in  itself  helps  to  co-ordinate  American  life. 
It  is  a  tribute  to  engineers  that  they  should 
be  hired  as  capable  city  administrators.  But 
if  engineers  are  to  be  most  effective  for 
good  government,  they  should  be  not  merely 
governmental  employees,  but  the  men  of 
power  behind  the  government  as  well,  the 
leaders  of  public  opinion,  and  this  implies 
that  they  should  be  active  in  city,  state,' 
and  national  politics. 

This    is    indeed   the   fundamentally    im- 
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portant  work  which  engineers  must  do  if 
they  are  to  accomplish  the  best  results  in 
helping  to  co-ordinate  our  democracy — they 
must  become  more  active  in  politics.  The 
government  of  a  democracy  is  the  govern- 
ment of  the  people,  and  unless  the  people 
take  an  active  interest  in  the  shaping  of 
that  government  the  government  will  suf- 
fer, and  with  it  the  whole  national  life  will 
suffer.  There  is  no  escape  from  the  logic 
that  a  democracy  can  not  be  successful  un- 
less its  best  qualified  citizens  take  an  active 
interest  in  its  welfare.  And  such  an  in- 
terest means  more  than  merely  voting  at 
the  polls  on  the  days  of  general  elections. 
It  means  that  since  in  America  we  have 
the  party  system,  engineers  should,  for  the 
best  results,  be  active  in  political  party 
organizations  in  helping  to  choose  good 
party  candidates  for  oiSce,  good  party  pro- 
grams of  legislation,  and  doing  other  gen- 
eral political  party  work. 

Engineers  and  Politics 

The  interest  of  engineers  in  politics 
should  not  be  merely  a  temporary  thing, 
kept  up  during  some  particular  campaign. 
It  should  be  a  lifelong  interest,  kept  up  as 
a  matter  of  duty.  By  activity  in  politics, 
and  particularly  activity  in  political  party 
organizations,  engineers  will  be  able  to 
make  their  beliefs  effective  in  a  powerful 
way.  They  will  be  able  to  affect  the  cur- 
rents of  public  opinion  at  the  source.  With 
more  good  men  active  in  party  organiza- 
tions, other  good  men  will  consent  to  stand 
as  candidates  for  public  office.  We  shall 
get  back  more  of  that  fine  spirit  in  Ameri- 
can life  which  deems  it  a  high  honor  to 
serve  the  State.  And  a  popular  respect  for 
government,  brought  about  by  the  kind  of 
democratic  government  that  can  be  re- 
spected, will  do  much  to  help  co-ordinate 
America. 

It  has  been  said  several  times  in  this  ar- 
ticle that  it  would  be  well  for  us  to  have 
a  better  co-ordination  of  our  national  life. 
The  dangers  which  may  result  from  unco^ 
ordinated,  disintegrated  national  conditions 
are  very  real.  It  is  unpleasant,  and  prob- 
ably unnecessary,  to  point  out  that  there 
have  been  other  experiments  at  democracy 
in  the  world's  history  before,  and  they  have 
failed.  There  have  been  other  rich  nations, 
and  they  have  been  destroyed.  What  it  is 
wanted  to  emphasize  now  is  the  wonderful 
possibilities  of  this  nation  if  it  holds  true 
to  and  makes  more  effective  the  democratic 
ideals  of  its  founders.  In  the  realization  of 
these  possibilities  engineers  can  play  an 
important  part. 


Sun  Shipbuilding  Plant  Planned  for  Rapid 
Production  of  Special  Standard  Steamers 

Main  Building  of  H-Shaped  Plan,  with  Mechanical  Equipment  for  Direct 
Movement  of  Materials,  Provided  at  80-Acre  Site  on  Delaware  River 


Cost  of  New  Jersey's  Roads  Increased 
by  Traffic  and  Difficult  Construction 

Special  road  problems  in  New  Jersey 
are  encountered  owing  to  the  presence  of 
marshes,  to  a  relatively  congested  popula- 
tion, and  to  the  location  of  that  state  be- 
tween New  York  and  Philadelphia.  Because 
of  the  heavy  traffic  it  has  been  necessary 
to  con.struct  more  substantial,  and  there- 
fore more  costly,  roads  than  in  many  of 
the  other  states.  This  cost  has  been  in- 
creased by  developing  a  number  of  the 
roads  from  turnpikes  built  in  the  early  days 
along  straight  lines  without  regard  to  grade. 
The  necessity  for  carrying  highways  over 
marshes  and  tidal  inlets  has  also  contributed 
to  the  cost.  The  approximate  construction 
cost  of  roads  in  New  Jersey  up  to  1914  has 
just  been  estimated  by  the  U.  S.  Depart- 
ment of  Agriculture  as  $140,000,000. 


AFTER  extensive  study  of  shipbuilding 
establishments  in  Europe,  the  main 
bunding  of  the  Sun  Shipbuilding  Com- 
pany's new  plant  on  the  Delaware  River  at 
Chester,  Pa.,  has  been  designed  as  a  large 
H  in  plan  in  order  to  insure  the  most  ef- 
fective and  direct  movement  of  the  mate- 
rials from  the  stock  yard  where  received 
by  rail  on  spur  tracks  connecting  with  the 
Pennsylvania  and  the  Philadelphia  &  Read- 
ing railroads  to  the  finished  steamer  in 
the  river.  The  cross-bar  of  the  H  is  the 
wide  fabricating  shop  equipped  with  elec- 
trically operated  rollers  instead  of  cranes 
to  provide  continuous  movement  of  the  ma- 
terial. Next  to  the  stock  yard  on  the  north 
is  the  two-story  part  of  the  building,  the 
layout  shop  in  the  first  floor  and  the  mold 
loft  in  the  second  floor.  At  the  other  end 
of  the  fabricating  shop,  next  to  the  river, 
is  the  assembling  shop,  a  one-story  build- 
ing, with  a  high  crane  runway  for  handling 
large  sections  of  the  hulls  or  ship  frame- 
work. Crane  runways  nearly  100  ft.  high 
and  spanning  125  ft.  then  transfer  the  fab- 
ricated parts  to  the  five  reinforced-concrete 
shipways  where  the  hulls  are  assembled 
preparatory  to  launching.  After  launching, 
the  ships  are  placed  in  a  200  x  600  ft.  wet 
dock  near  which  the  boiler  shop  and  the 
outfitting  shop  are  located. 


Three  standard  types  of  freight  ships 
will  be  built,  with  the  idea  of  insuring 
rapid  production,  hence  effective  layout  and 
handling  facilities  are  especially  necessary. 
It  is  expected  that  at  least  fifteen  stand- 
ard 10,000-ton  steamers  per  year  can  be 
fabricated,  and  w'th  improved  organization 
a  possible  capacity  of  twenty  steamers  per 
year  is  contemplated.  This  means  that 
about  5000  tons  of  steel  must  be  taken  into 
the  plant  and  fabricated  into  a  ship  each 
month. 

General  Layout  of  Plant 

The  Philadelphia  &  Reading  Railway 
tracks  bound  the  80-acre  site  on  the  north, 
while  the  Pennsylvania  Railroad  will  con- 
struct a  spur  crossing  over  the  Reading  and 
connecting  to  the  tracks  indicated  on  the 
plan.  The  material  transported  to  the 
plant  is  delivered  to  the  material  yard,  the 
boiler  shop,  the  wet  dock  or  the  assembling 
shop  and  shipways,  as  desired. 

The  laying-out  shop,  the  north  side  of  the 
H,  is  80  x  500  ft.  in  plan,  two  stories  high, 
the  first  floor  being  used  for  the  layout 
shop  and  the  second  floor  for  the  mold  loft. 
As  seen  in  one  of  the  photographs,  the 
main  building  is  a  steel-frame  structure  of 
Bethlehem  H-columns,  with  flat  roof  and 
monitors.     Ample  light,   so  essential   in  a 
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building  of  this  type,  is  provided  by  steel 
sash  in  side  walls  and  monitors.  The  fab- 
ricating shop,  300  X  225  ft.  in  plan,  con- 
nects the  parallel  end  buildings.  Long- 
span  triangular  trusses  in  the  sides  of  the 
latter  carry  the  roof  and  crane  loads  to 
allow  columns  to  be  omitted  and  thus  in- 
sure free  passage  b&tween  the  parts  of  the 
building.  By  omitting  the  interior  col- 
umns in  every  other  bay  and  carrying  the 
roof  framing  on  longitudinal  trusses  in  the 
fabricating  shop,  or  cross-bar  of  the  H,  the 


to  both  sides  of  the  wet  dock,  as  indicated 
on  the  plan.  The  company  has  bought  the 
engine-building  plant  of  Robert  Wetherill  & 
Company,  Inc.,  just  across  the  railroad  on 
the  north,  from  which  engines  will  be  trans- 
ported by  railroad  to  the  ships.  Electrical 
power  is  to  be  used  throughout,  and  a 
powerhouse  with  four  2500-ft.  air  com- 
pressors is  located  near  the  fabricating 
shop. 

The  total  cost  of  the  plant  is  estimated 
at  $4,000,000.   Construction  of  the  concrete- 


How  Should  Abandoned 
Property  Be  Valued  ? 

Of  Three  Classes,  Tliat  Eliminated  Because  of 

Obsolescence    or    Inadequacy    Should    Be 

Included  in  Reproduction  Cost 

By  R.  B.  SHEPARD,  Jr. 
Office    Engineer,    Valuation    Department,    At- 
lantic Coast  Line  Railroad,  Wilmington,  N.  C. 

ABANDONED  property  is  one  of  the 
subjects  in  valuation  work  which  offers 
large  possibilities,  and  about  which,  never- 
theless, comparatively  little  has  been  said. 
There  are  several  classes  of  such  property. 
In  the  writer's  estimation  the  class  which 
represents  plant  eliminated  because  of  ob- 
solescence or  inadequacy  in  the  course  of 
the  development  of  the  road  must,  in  fair- 
ness to  the  railroad,  be  embraced  in  repro- 
duction cost  new  as  a  development  expense. 

Orders  2  and  10 

On  May  12,  1914,  the  Interstate  Com- 
merce Commission  issued  its  second  or- 
der to  the  carriers  under  authority  con- 
veyed by  the  Valuation  Act.  This  order 
commanded  that  each  carrier  file  with  the 
commission  on  or  before  Feb.  1,  1915,  "com- 


REINFORCED-C^NCRETE   SHIPWAYS    IN    VARIOUS   STAGES    OF    CONSTRUCTION — MAIN    BUILDINGS    IN   BACKGROUND 


desired  larger  working  spaces  were  ob- 
tained. The  south  side  of  the  H,  nearer 
the  river,  is  the  assembly  shop,  80  x  600  ft. 
in  plan,  where  parts  of  large  size  can  be 
handled  and  thence  transferred  to  the  ship- 
ways.  Electric  traveling  cranes  serve  both 
the  laying-out  and  the  assembling  shop. 

The  shipways  are  constructed  of  rein- 
forced-concrete  columns  and  beams  with 
concrete  pile  foundations  at  the  inshore 
end  and  of  timber  deck  and  piles  at  the 
river  end.  After  launching  down  these 
ways  the  ships  are  equipped  in  the  adjacent 
wet  dock,  which  accommodates  two  vessels, 
with  room  for  a  third  at  the  outer  end. 

The  boiler  shop,  120  x  430  ft.  in  plan, 
and  the  outfitting  shop  are  located  near  the 
wet  dock  and  connected  by  track  facilities 


pile  foundation  walls  and  concrete  piers, 
which  were  found  necessary  in  the  soft  soil 
encountered,  began  on  June  22,  and  the 
erection  of  the  steel  work  started  June  30. 
The  buildings  are  rapidly  approaching  com- 
pletion, and  it  is  expected  that  by  Novem- 
ber the  plant  will  begin  active  operations. 
The  Raymond  Concrete  Pile  Company,  of 
New  York  City,  designed  the  foundations 
and  the  shipways,  and  the  Belmont  Iron 
Works,  of  Philadelphia,  and  Lewis  H. 
Shoemaker  &  Company,  of  New  York  City, 
designed,  fabricated  and  erected  the  steel- 
work of  all  the  buildings  and  runways.  The 
foregoing  information  was  furnished  by 
J.  N.  Pew,  Jr.,  vice-president  of  the  Sun 
Shipbuilding  Company,  of  which  J.  Howard 
Pew  is  president. 


APPEARANCE  OF   MAIN  BUILDINGS  ON  SEPT.  25 — ASSEMBLY  SHOP  ON  RIGHT 


plete  and  detailed  schedules  of  all  fixed  phys- 
ical property  which  it  has  abandoned  prior 
to  June  30,  1914,  together  with  a  complete 
and  detailed  statement  of  its  claims  with  re- 
spect thereto."  The  order  prescribed  that 
the  schedules  be  classified  in  accordance 
with  the  Interstate  Commerce  Commission 
investment  accounts,  and  called  for  certain 
other  information,  data,  plans,  and  the  like. 
Later,  on  Dec.  23,  1915,  the  commission 
issued  Order  10,  modifying  Order  2,  so  as 
to  require  the  carriers  to  file  the  schedules, 
claims,  etc.,  "within  thirty  days  after  the 
date  fixed  by  the  commission,  as  that  as  of 
which  the  carrier's  property  shall  be 
valued." 

It  is  manifestly  impracticable,  if  not  alto- 
gether impossible,  to  comply  literally  with 
the  requirements  of  these  valuation  orders, 
because  of  the  absence  of  records  giving  the 
details  specified,  and  because  of  the  physical 
changes  wrought  by  time  and  the  elements 
in  property  long  unused  precluding  the  ac- 
curate ascertainment  of  original  construc- 
tion quantities  from  field  measurements. 
Further,  the  carriers  might  not  be  justified 
in  expending  the  large  sums  which  such 
field  investigations  would  entail  without 
having  some  understanding  of  the  use  to 
which  the  data  would  be  put  when  obtained, 
and  of  their  place  in  the  general  valuation 
scheme.  No  positive  light  has  thus  far  been 
shed  on  these  important  questions  by  the 
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Division  of  Valuation,  though  there  have 
been  certain  elucidating  negative  state- 
ments. For  example,  it  was  thought  by  the 
carriers  that  the  cost  of  abandoned  property 
might  be  included  in  the  general  statement 
of  "original  cost  to  date,"  but  it  now  ap- 
pears that  the  Division  of  Valuation  con- 
strues  the  act  to  require  the  original  cost 
of  only  those  units  of  property  in  service 
on  the  date  as  of  which  the  valuation  is 
made. 

In  the  interest  of  a  clearer  understanding 
of  the  economic  principles  involved,  and  for 
the  purpose  of  bringing  out  sharply  the 
vital  interest  of  the  carriers  in  just  and 
reasonable  application  of  those  principles,  it 
might  not  be  amiss  to  present  a  short  re- 
view of  the  usual  history  of  abandoned 
property  and  an  analysis  of  the  considera- 
tion which  led  to  its  abandonment.  It 
might  also  be  remarked  in  passing  that, 
while  the  economists  and  the  engineering 
profession  have  a  certain  interest,  more  or 
less  academic,  in  the  problems  arising  as  the 
valuation  progresses,  the  very  frame  and 
structure  of  the  railroad  body  is  affected, 
and  each  question  is  susceptible  of  such 
determination  as  to  cause  a  further  drain 
on  its  very  life  blood. 

Three  General  Classes 

Abandoned  property  may  be  broadly  di- 
vided into  three  general  classes : 

1.  Temporary  structures  or  roadways 
built  to  facilitate  construction  of  the 
permanent  railroad,  as  run-around  lines  at 
tunnels,  at  heavy  cuts,  at  big  bridges,  etc. 
This  class  of  abandoned  property,  when 
pointed  out  by  the  carrier,  will  probably  be 
included  in  the  estimate  of  cost  to  repro- 
duce, and  can  therefore  be  omitted  from  this 
discussion. 

2.  Property  abandoned  because  of  exhaus- 
tion of  source  of  revenue.  This  class  of 
abandonment  is  significant  in  connection 
with  the  total  sum  of  capital  expenditure 
made  by  the  carrier  during  its  career,  but 
the  cost  of  such  property  probably  has  been, 
or  should  have  been,  charged  to  profit  and 
loss,  closing  the  carrier's  accounts  with  re- 
spect thereto.  Any  claims  which  the  rail- 
roads might  equitably  present  for  this  class 
of  abandonment  are  dependent  on  what  ar- 
tificial economic  conditions  were  produced 
by  arbitrary  governmental  action  affecting 
individual  cases.  No  general  rule  can  be 
formulated. 

3.  Property  abandoned  because  of  ob- 
solescence or  inadequacy,  or  in  the  course 
of  development  of  the  railroad.  It  is  this 
class  which  constitutes  the  great  volume  of 
abandoned  property,  and  it  is  the  treatment 
this  class  is  to  receive  that  is  a  matter  of 
concern  to  the  carriers.  The  most  im- 
portant item  is  abandoned  line,  and  the  con- 
siderations leading  to  the  abandonment  of 
line  in  the  course  of  development  are  to  be 
the  subjects  of  this  discussion.  The  same 
reasoning  governs  in  practically  all  volun- 
tary abandonments,  so  one  analysis  will  suf- 
fice. 

When  Improvements  Are  Justified 

Let  us  suppose  a  line  of  railroad  built 
into  an  undeveloped  country.  The  stand- 
ards of  location  and  construction  must, 
of  necessity,  be  low  in  order  to  keep  the  cost 
within  limits  commensurate  with  available 
business.  In  the  course  of  time  the  country 
develops,  new  industries  spring  up  along  the 
line  of  road,  and  the  volume  of  traffic  offer- 
ing so  increases  as  to  tax  the  original  facili- 
ties.    The  management  begins  to  consider 


the  advisability  of  extensive  improvements, 
and  the  engineer  is  asked  to  investigate  and 
report  upon  the  feasibility  of  reducing 
grades  and  curvature,  and  of  otherwise  im- 
proving the  line  and  the  probable  cost.  In 
his  report  the  engineer  gives  his  estimates 
of  the  total  cost  of  the  improvements  and 
of  the  probable  saving  in  operating  expenses 
to  result  therefrom.  If  the  yearly  saving 
makes  a  favorable  showing  as  a  return  upon 
the  total  estimated  cost,  the  improvements 
stand  a  good  chance  of  being  authorized,  but 
it  is  the  total  cost  that  enters  into  the  cal- 
culation, and  not  the  excess  cost  of  the  new 
line  over  the  cost  of  the  portion  replaced. 
Under  conditions  heretofore  prevalent, 
the  conservative  carriers  have  welcomed  the 
rule  to  charge  the  cost  of  the  abandoned 
portion  of  the  property  to  operating  ex- 
penses, as  it  practically  enabled  them  to 
build  up  the  railroad  partially  out  of  earn- 
ings, strengthening  the  value  of  their  se- 
curities, enhancing  their  credit  and  furnish- 
ing a  reserve  strength  highly  desirable.  If, 
however,  the  capitalization  is  to  be  made  a 
basis  for  regulating  revenue,  or  for  con- 
demnation, an  entirely  new  condition  arises, 
under  which  it  is  neither  advisable  from 
the  carrier's  standpoint,  nor  economically 
just  to  require  this  charge.  The  stock- 
holders actually  do  make  the  payments  rep- 
resented by  the  charges  to  operation,  just  as 
truly  as  if  they  were  openly  assessed,  and 
unless  they  are  allowed  to  recoup  through 
greater  returns  on  their  nominal  invest- 
ment, they  are  permanently  at  a  loss.  It 
has  been  argued  that  once  an  amount  is 
charged  to  operation  the  stockholders  have 
no  further  interest  therein,  the  public  foot- 
ing the  bill ;  but  this  reasoning  is  fallacious, 
in  that  no  increase  in  rates  is  authorized  to 
equalize  such  charges,  while  a  smaller  sum 
is  available  for  dividends  or  surplus  during 
the  years  of  extensive  reconstruction  in- 
volving large  operation  charges  on  account 
of  abandoned  line. 

Example 

As  an  illustration  suppose  a  road  capi- 
talized at  $10,000,000  is  earning  6  per  cent, 
or  $600,000  per  year.  Improvements  to 
cost  $2,000,000  would  reduce  operating  ex- 
penses and  increase  earnings  in  the  net  sum 
of  $120,000  per  year,  or  6  per  cent.  If 
money  could  be  borrowed  at  5  per  cent  there 
would  result  an  increase  of  $20,000  a  year  in 
the  funds  available  for  surplus  or  dividends, 
and  the  work  would  probably  be  authorized, 
regardless  of  the  required  charge  of,  say, 
$500,000  to  operating  expenses  on  account 
of  line  abandoned.  If  the  earnings  were 
not  affected  by  regulation  the  stockholders 
would  not  object  to  paying  this  sum  out  of 
earnings,  and  correspondingly  reducing  the 
issue  of  securities,  for  they  would  be  reim- 
bursed in  the  larger  sum  of  $45,000  avail- 
able for  the  purposes  noted.  The  total 
returns  would  still  be  $720,000  a  year,  but 
the  capitalization  would  nominally  be  $11,- 
500,000  earning  6.26  per  cent,  instead  of 
$12,000,000  earning  6  per  cent. 

If,  however,  the  road  were  told  it  could 
earn  only  6  per  cent  on  the  nominal  capitali- 
zation of  $11,500,000,  or  $690,000  a  year,  the 
situation  would  be  decidedly  altered.  The 
stockholders  would  be  forced  to  forego 
dividends  to  the  amount  of  $500,000,  or 
actually  to  invest  this  sum  in  addition  to  the 
borrowed  $1,500,000,  on  which  they  could 
receive  only  $90,000  a  year,  or  4.5  per  cent, 
which  is  less  than  the  cost  of  money  in  the 
market.  They  would  certainly  decline  to 
authorize  the  improvements. 


The  lesson  is  that  the  $500,000  represent- 
ing property  abandoned  in  the  reconstruc- 
tion of  the  line  on  higher  standards  is  an 
integral  part  of  the  cost  of  the  final  road, 
and  as  such  should  enter  into  the  statement 
of  such  cost.  It  was  manifestly  proper 
to  adopt  original  standards  on  a  parity  with 
the  traffic  requirements,  and  it  would  have 
been  folly  to  construct  the  modern  road  be- 
fore it  was  economically  justified.  To  have 
done  so  would  have  placed  intolerable  bur- 
dens on  both  the  shippers  and  the  railroad, 
and  probably  would  have  involved  the  car- 
rier in  bankruptcy. 

Under  the  current  theory  of  valuation,  the 
cost  of  reproduction  of  the  identical  prop- 
erty existing  on  the  date  as  of  which  the 
valuation  is  made,  must  be  determined,  and 
to  this  added  amounts  corresponding  to 
other  values  attaching  to  the  business.  It 
has  been  held  in  numerous  instances  that 
the  cost  of  developing  the  property  and  the 
business  must  be  included  in  the  final  state- 
ment of  value.  It  seems  that  the  cost  of 
property  abandoned  in  "the  course  of  de- 
velopment is  an  entirely  appropriate  item 
for  inclusion  in  the  "development  expense" 
column. 


Water  Kept  on  Concrete  Road 
by  Additional  Dike 

Longitudinal    Obstruction    Insures    Crown    aa 

Well  as  Sides  Being  Covered  While 

Acquiring  Strength 

THE  ORIGINAL  method  of  diking  roads 
in  California  has  been  improved  by 
adding  a  longitudinal  dike  near  the  edge 
of  the  concrete,  as  shown  in  the  pic- 
ture. This  prevents  unnecessary  loss  of 
water  and  gives  double  assurance  that  the 


ADDITIONAL    LONGITUDINAL    DIKE    INSURES    THAT 
CONCRETE   WILL   BE   COVERED   AT   CROWN 

concrete  will  be  covered  at  the  crown  of 
the  pavement  as  well  as  at  the  sides  while 
it  is  acquiring  strength  and  hardness.  The 
added  dike  is  thought  to  make  good  results 
more  certain.  Even  where  water  is  obtain- 
able for  use  in  this  manner  it  is  desirable 
to  prevent  unnecessary  loss.  This  is  par- 
ticularly true  in  hot  climates.  Where  evapo- 
ration is  rapid  and  where  scarcity  of  water 
more  often  prevails. 


Atlantic  Highway  Almost  Completed 

First  to  be  completed  of  the  big  border- 
to-border  routes  will  be  the  Atlantic  High- 
way, according  to  figures  recently  compiled 
by  the  American  Automobile  Association. 
East  of  Portland,  Me.,  and  from  Quebec, 
Canada,  to  Miami,  Fla.,  there  are  now  less 
than  100  miles  of  unfinished  highways. 
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Engineer  Reports  on  Corrosion  of  350-Mile 
Australian  Steel  Pipe  Line  12  Years  Old 

Greatest  Deterioration  Noted  Where  Conduit  Is  Buried  in  Earth — Damage 
Small  When  Above  Ground — Maintenance  Costs  Given  Since  Year  1902 


FOR  the  maintenance  and  repair  of  the 
3511/2  miles  of  30-in.  steel  lock-bar  pipe 
which  delivers  water  from  the  Helena  River 
to  Coolgardie  and  Kalgoorlie  in  Western 
Australia  approximately  $250,000  was  spent 
during  the  year  1914-15,  according  to  the 
latest  annual  report  of  P.  V.  O'Brien,  engi- 
neer for  the  Goldfields  areas  of  the  Water 
Supply,  Sewerage  and  Drainage  Depart- 
ment of  Western  Australia.  The  report, 
issued  recently,  and  reproduced  at  length 
below,  is  devoted  largely  to  a  discussion  of 
external  and  internal  corrosion  of  the  pipe 
metal  and  to  the  condition  of  the  asphaltic 
coating.  It  appears  that  the  greatest  de- 
terioration has  occurred  where  the  pipe  has 
been  buried  in  the  ground,  while  sections 
lying  above  the  surface  show  comparatively 
slight  damage. 

The  daring  pipe  line  and  pumping  project, 
described  in  the  Engineering  Record  of 
Feb.  24,  1900,  page  178,  and  May  21,  1910, 
page  671,  was  completed  in  1902.  After 
having  been  in  service  a  few  years  the  pipe 
showed  signs  of  serious  corrosion.  The 
steel  of  this  conduit  was  manufactured  in 
Australia  from  material  supplied  from 
England.  The  thickness  of  the  plates  is 
^  in.  for  all  pipes  under  pressure  up  to  390 
ft.  head  and  5/16  in.  thick  for  pressures 
above  that  amount.  The  material  employed 
was  open-hearth  basic  steel.  When  com- 
pleted and  tested  the  pipes  were  heated  to 
300  deg.  Fahr.  and  immersed  in  a  mixture 
of  coal  tar  and  Trinidad  asphalt.  Over 
the  outside  coating  sand  was  sprinkled 
to  make  the  material  resistant  to  the 
sun's  heat. 

Maintenance  Costs 

Mr.  O'Brien  presents  the  following  fig- 
ures on  the  cost  of  maintenance  since  the 
pipe  line  was  completed  in  1902: 


Tablh  1 — Cost  of  Maintbnance  of  30-Inch  Stekl 
Main  351%   Miles  Long 


Tear  Cost 

1902-3  ) $83,500 

1903-4  j 

1904-5 37,600 

1905-6 38,000 

1906-7 68,700 

1907-8 96,600 

1908-9 74,500 


Tear  Cost 

1909-10 $83,000 

1910-11 61,200 

1911-12 83,000 

1912-13 111,000 

1913-14 192,600 

1914-15 248,000 


During  the  year  covered  by  the  report 
extensive  works  were  carried  out  in  un- 
earthing and  recoating  pipes  in  the  country 
where  external  corrosion  was  bad.  The  to- 
tal amount  expended  on  this  work  was  about 
$154,000. 

The  coating  applied  originally  on  the 
exterior  of  the  pipes,  Mr.  O'Brien  states, 
was  found  to  be  in  good  condition  where  the 
pipes  were  above  ground  and  generally  in 
a  more  or  less  perished  condition  where 
they  were  laid  underground.  The  condi- 
tion of  the  steel  plate  where  the  pipes  have 
always  been  above  ground  was,  like  the 
coating,  excellent.  Where  underground, 
the  pipes  were,  on  the  whole,  in  good  con- 
dition, although  there  were  very  few  places 
quite  free  from  slight  corrosion. 

The  corrosion  on  the  exterior  of  the  pipes 
took  three  distinct  forms— rusting,  pitting 
and  scaling.  In  ironstone  gravel  through 
the  hills  and  elsewhere  and  in  sand  on  some 


of  the  sand  plains  the  pipes,  Mr.  O'Brien 
reports,  were  in  very  good  condition — prac- 
tically free  from  pitting  and  scaling,  al- 
though freely  covered  with  spots  of  rust 
under  the  decayed  coating.  This  rusting 
was  very  slight,  it  is  said,  and  has  not  ap- 
preciably damaged  the  pipes.  The  remain- 
der of  the  pipe  line  is  in  clay  and  loamy 
country,  more  or  less  impregnated  with 
salt  and,  of  course,  generally  damp. 

In  this  country  there  was  widespread  but 
slight  rusting  as  in  the  gravel  and  sand, 
and  in  addition,  many  instances  where  pit- 
ting and  scaling  have  occurred.  The  pit- 
ting and  scaling  were  found  generally  on 
the  bottoms  of  the  pipes  only,  the  top 
halves  being,  almost  throughout  the  whole 
length  of  the  main,  in  a  uniformly  excellent 
condition.  The  occurrence  of  pitting  is 
due  to  a  combination  of  several  factors,  in 
the  absence  of  any  one  of  which  there  can 
be  no  pitting,  and  is  therefore  very  ir- 
regular. 

Scaling  Around  Leaking  Joints 

Scaling  commonly  occurs  around  leaking 
joints,  and  in  salt  (morrel  gum)  country. 
When  once  started  it  requires  only  mois- 
ture to  eat  itself  rapidly  into  the  steel.  It 
is,  according  to  Mr.  O'Brien,  the  most  in- 
sidious and  dangerous  type  of  corrosion, 
and  requires  most  careful  attention  to  de- 
tect and  repair.  Perforations  through  the 
pipes  have  occurred  from  pittings  since 
1905,  but  it  is  only  during  the  last  two  or 
three  years  that  the  scaling  corrosion  has 
made  itself  apparent.  The  combination  of 
factors  that  gives  rise  to  pitting  breaks 
down  in  time  by  the  elimination  of  one  of 
the  factors,  and  the  pitting  stops.  It  is 
probable  that  only  a  few  of  the  holes  now 
occurring  from  external  corrosion  are  due 
entirely  to  "pitting,"  although  the  corrosion 
in  all  other  cases  originated  in  the  shape  of 
"pits,"  and  afterward  proceeded  by  "scal- 
ing." A  perforation  arising  from  pitting 
alone  is  generally  small  in  area  and  closely 
surrounded  by  steel  of  the  full  original 
thickness  of  the  plate,  and  therefore  easy  to 
repair,  while  a  perforation  occurring  after 
scaling  has  started  is  generally  much 
larger  in  area  and  surrounded  by  thin 
metal  with  an  irregular  surface,  making  re- 
pairs much  more  difficult.  The  number  of 
holes  that  have  occurred  from  external  cor- 
rosion are  shown  in  Table  2. 


Table   2 — Holes  Dub  to  External  Corrosion 


Financial  No.  of 

Tear.  Holes. 

1904-5    2 

1905-6    27 

1906-7    54 

1907-8    55 

1908-9    91 

1909-10 177 


Financial  No.  of 

Tear.  Holes. 

1910-11 131 

1911-12 124 

1912-13 774 

1913-14 966 

1914-16 2,078 


A  large  number  of  the  holes  that  oc- 
curred in  the  year  1914-15  broke  out  while 
the  pipes  were  being  scraped  after  being 
unearthed  and  would  not  otherwise  have 
appeared  so  soon. 

Both  pitting  and  scaling  have  been  found 
to  occur  most  frequently  in  certain  classes 
of  country,  but  while  "pitting"  is  limited  in 
the  extent  to  which  it  can  occur,  there  is 
no  limit  to  "scaling,"  and  it  is  only  a  ques- 


tion of  time  when,  in  the  absence  of  pre- 
ventive measures,  the  whole  main  would 
become  affected  and  destroyed  by  scaling. 

Repairs 

The  method  adopted  for  dealing  with  ex- 
ternal corrosion  consists  of  uncovering  the 
pipes  wherever  they  are  found  to  be  badly 
pitted  and  continuing  the  opening  up   in 
both  directions  till  they  are  found  to  be  in 
good  condition.    In  this  way  all  those  parts 
of  the  main  in  the  vicinity  of  places  where 
corrosion   is  known  to  be  bad  have  been 
opened  up,  and  in  addition,  other  portions 
which  were  likely  to  be  similarly  bad  have 
been  opened  up  during  the  past  year.    The 
length  opened  up  and  left  open  for  the  finan- 
cial year  1914-15  was  36^2  miles,  making 
a  total  of  80  miles  uncovered  at  the  close 
of  the  year.    It  is  proposed  to  open  up  about 
16  miles  during  the  year  1915-16.    Judging 
by  the  condition  of  the  pipes  that  have  been 
opened  up  during  the  past  year,  it  is  an- 
ticipated that  the  work  of  dealing  with  the 
external  corrosion  of  the  pipes  can  be  satis- 
factorily dealt  with  for  some  years  in  the 
same  manner  as  hitherto,  and  at  no  greater 
cost.     Although   almost  the  whole  of  the 
coating  on  the  pipes  where  they  are  under- 
ground is  more  or  less  perished,  and  has 
been  so  for  many  years,  the  condition  of 
the  steel  plates  is,  apart  from  the  pitting 
and  scaling  already  referred  to,  almost  uni- 
formly good.  There  is  therefore  nothing  to 
indicate  the  advisability  of  the  wholesale 
opening  up  of  the  pipes  in  order  to  repair 
the  coating  at  the  present  time.     The  de- 
velopment of  scaling  will  probably  proceed 
slowly  as  in  the  past,  and  by  unearthing  the 
pipes  at  the  same  rate  as  this  development, 
the  main  will  be  maintained  without  any 
material   depreciation  at  a  minimum  cost 
and  the  expenditure  will  be  spread  over  a 
number  of  years. 

Friction  and  Carrying  Capacity 

The  usual  friction  tests  were  carried  out 
during  the  year.  The  most  striking  feature 
in  this  connection  is  that  east  of  No.  4 
pumping  station  there  is  not  one  section 
of  the  main  that  shows  any  increase  in  fric- 
tion during  the  past  twelve  months.  From 
No.  5  pumping  station  to  Kalgoorlie  there 
has  been  no  appreciable  change  for  the  last 
four  or  five  years,  and  any  such  changes  as 
have  occurred  are  in  the  direction  of  an  im- 
provement. The  section  from  No.  4  pump- 
ing station  to  No.  5  pumping  station  showed 
a  gradual  increase  in  friction  up  to  July, 
1914,  but  appears  now  to  have  reached  its 
maximum  friction  in  the  same  way  as  those 
sections  to  the  east  of  it,  and  is  likely  there- 
fore to  show  very  little  change  for  the  next 
few  years. 

The  section  from  No.  3  pumping  station 
to  No.  4  pumping  station  shows  a  slight  in- 
crease in  friction  during  the  past  year,  but 
it  too  will  probably  soon,  if  it  has  not  al- 
ready done  so,  reach  its  maximum  friction 
without  getting  appreciably  worse  than  it 
is  now.  The  section  from  Northam  to  Cun- 
derdin  has  shown  gradual  improvement  dur- 
ing the  past  two  years,  and  from  Baker's 
Hill  to  Northam  there  has  been  very  little 
change  during  the  same  period. 

From  No.  2  pumping  station  to  Baker's 
Hill  the  friction  increased  considerably  dur- 
ing 1914,  on  account  of  the  deposit  of  car- 
bonate of  lime.  As  stated  in  the  last  an- 
nual report  this  deposit  was  thick  at  Mun- 
daring  and  diminished  gradually  to  a  film 
only  at  Merredin.  In  order  to  ascertain 
t'le  amount  of  protection  afforded  by  this 
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deposit,  the  lime  treatment  was  stopped  in 
Januarj'.  Since  then  the  water  has  dis- 
solved some  of  the  deposit  and  thus  mater- 
ially improved  the  carrying  capacity  of  the 
sections  from  No.  1  pumping  station  to 
Baker's  Hill,  which  is  now  very  little  less 
than  it  was  in  January,  1914.  The  tests  for 
alkalinity  of  the  water  show  that  since  the 
lime  treatment  was  stopped  the  alkalinity 
at  Kalgoorlie  has  been  maintained  at  about 
the  same  degree  as  when  the  treatment  was 
in  use.  Further  improvement  in  the  carry- 
ing capacity  of  the  sections  from  No.  1  to 
Baker's  Hill  may  thus  be  expected  till  such 
time  as  it  is  found  advisable  to  recom- 
mence the  lime  treatment. 

Interior  of  Main 

The  increase  in  friction  that  has  taken 
place  in  the  main  has  been  due  to  the  growth 
of  nodules  of  rust,  and  between  No.  1  pump- 
ing station  and  Northam  also  to  the  deposit 
of  lime.  The  nodules  of  rust  owe  their 
origin  to  the  corrosion  of  the  steel  at  spots 
where  the  bituminous  coating  has  been 
damaged  (cracked  or  perforated),  and  the 
water  has  thus  come  directly  in  contact  with 
the  steel.  From  inspections  of  the  interior 
of  the  main,  it  would  appear  that  along  the 
greater  part  of  the  length  of  the  main  at 
least  half  of  the  area  of  each  pipe  is  prac- 
tically free  from  nodules  and  on  the  re- 
maining half  the  nodules  are  scattered  over 
the  surface  at  rates  varying  from  one  or 
two  to  30  or  40  per  square  foot.  Of  the  re- 
mainder of  the  pipes  some  are  entirely  free 
from  nodules,  while  others  are  almost  com- 
pletely covered  with  nodules  touching  one 
another.  These  conditions  clearly  account 
for  the  wide  variations  in  the  friction  in 
different  sections  of  the  main. 

Over  the  areas  that  are  free  from  nodules, 
and  also  between  the  scattered  nodules  on 
other  areas,  that  is,  over  more  than  three- 
quarters  of  the  whole  area  of  the  interior 
of  the  main,  there  is  no  incrustation  of  rust, 
and  the  surface  of  the  bituminous  coating 
is  as  smooth  and  clean,  save  for  a  slight 
brown  slimy  deposit,  as  when  the  pipes 
were  made.  Although  the  coating  on  most 
of  the  interior  of  the  pipes  thus  appears 
on  the  surface  to  be  as  good  as  ever,  it  is 
nevertheless  perished  to  such  an  extent  by 
the  action  of  the  water  that  it  is  porous 
and  allows  moisture  to  reach  the  steel  every- 
where except  at  a  comparatively  few  places 
where  the  coating  is  over  Vs  in.  thick.  The 
perished  coating  is  much  softer  than  the 
original  coating.  It  is  also  brittle,  and  when 
dry  crumbles  to  a  powder  when  pressed  be- 
tween the  fingers.  This  coating  varies 
greatly  in  thickness  (having  a  wavy  or 
ribbed  surface)  from  1/64  in.  to  Vh  in. 
Where  the  coating  is  thin,  it  must  have  per- 
ished within  a  few  years  after  the  pipes 
were  put  into  use,  but  there  is,  even  in  these 
cases,  very  little  corrosion  of  the  steel. 
Under  the  thicker  coatings  there  is  still  less 
corrosion..  The  thinner  coating  is  easily 
rubbed  off  the  plate,  while  the  thicker  coat- 
ing adheres  firmly. 

Corrosion  Under  Nodules 

It  is  only  under  the  nodules  that  any  ap- 
preciable corrosion  is  found.  Under  each 
nodule  there  is  a  corresponding  pit.  The 
pits  are  frequently  found  Vs  in.  deep,  but 
rarely  deeper.  The  pitting  on  the  interior 
of  the  main  is  due  to  the  same  combination 
of  factors  as  on  the  exterior,  and  that  pit- 
tings  rarely  exceed  '/«  in.  deep  is  due  to  the 
fact  that  by  the  time  this  depth  is  reached, 
one  of   the  essential   factors   is,   in   most 


cases,  eliminated.  Under  some  compara- 
tively rare  favorable  conditions,  however, 
pittings  go  on  to  greater  depths  before  the 
elimination  of  the  factor  takes  place.  A 
few  cases  have  thus  occurred  where  the 
pittings  have  reached  a  depth  of  %  in.  and 
caused  leaks  in  the  pipes  and  many  more 
will  occur  in  the  future,  but  the  conditions 
favorable  to  such  deep  pittings  are  fortu- 
nately not  so  common  in  the  main  as  to 
constitute  any  serious  danger  to  the  main- 
tenance of  the  main  for  some  years. 

For  the  most  part  the  strength  of  the 
main  is  not  appreciably  reduced  by  the  in- 
ternal corrosion  that  has  taken  place.  It 
is  only  at  those  places  which  show  the 
greatest  friction,  and  where  the  nodules  are 
closely  encrusted  over  the  pipe  that  any  ma- 
terial amount  of  metal  has  corroded  away, 
and  the  strength  of  the  pipe  been  reduced, 
but  even  in  the  worst  case  there  is  sufficient 
metal  left  to  give  ample  strength  for  some 
years. 

A  feature  of  internal  corrosion  that  is 
likely  to  lead  to  considerable  expenditure  in 
a  few  years  is  the  thinning  of  pipe  ends. 
Many  cases  have  been  found  where  material 
loss  of  metal  has  occurred  from  corrosion 
round  the  interior  of  pipe  ends,  and  a  few 
pipes  have  had  to  be  removed  on  account  of 
the  pipe  ends  becoming  so  thin  that  it  was 
impossible  to  calk  the  joints  watertight. 
All  joints  that  have  so  far  failed  in  this 
way  have  been  yarned  joints.  It  is  probable 
that  all  pipe  ends  at  joints  that  require  fre- 
quent calking  will  fail  in  the  same  way, 
but  it  is  not  likely  that  any  serious  trouble 
will  arise  from  this  cause  for  the  next  two 
or  three  years. 

Lime  Treatment 

As  already  stated,  the  lime  treatment  of 
the  water  was  continued  till  Jan.  6,  when 
it  was  stopped  in  order  to  ascertain  the  de- 
gree of  protection  afforded  by  the  deposit 
already  in  the  pipe.  The  tests  made  since 
then  are  so  far  favorable. 

Tests  are  being  regularly  carried  out  to 
determine  the  changes  in  the  friction  in  the 
pipes  and  the  corrosive  quality  of  the  water 
so  that  the  lime  treatment  of  the  water 
may  be  recommenced  as  soon  as  the  indi- 
cations are  such  as  to  show  it  is  advisable. 
When  the  lime  treatment  is  recommenced 
it  will  be  necessary  to  provide  more  exten- 
sive settling  basins  or  filters  to  adequately 
free  the  water  from  all  suspended  matter 
after  the  addition  of  lime. 

The  total  amount  of  corrosion  on  the  ex- 
terior of  the  worst  pipes  hitherto  found  is 
.small,  and  the  strength  of  the  pipes  has 
not  been  greatly  diminished  by  it.  In  the 
future,  also,  with  moderate  maintenance, 
there  is  not  likely  to  be  any  material  re- 
duction in  the  strength  of  the  pipes  from  ex- 
ternal corrosion,  nor  is  there  likely  to  be 
any  necessity  to  remove  more  than  perhaps 
a  few  pipes  on  account  of  such  corrosion. 

With  regard  to  internal  corrosion,  all  that 
can  be  done  is  to  use  every  practicable  means 
to  reduce  the  corrosive  activity  of  the  water 
to  a  minimum,  till  such  time  as  the  strength 
of  the  pipes  is  reduced  to  the  safe  limit  and 
then  to  lift,  clean,  repair  and  relay  the  pipes. 
The  maintenance  of  the  main  can  be  carried 
on  for  the  next  three  or  four  years  without 
having  to  resort  to  such  extreme  measures 
as  removing  any  great  number  of  pipes,  but 
the  insidious  progress  of  general  corrosion 
on  certain  sections  of  the  main  and  the 
thinning  of  many  of  the  pipe  ends  are  in- 
evitably bringing  the  time  nearer  when 
these  measures  must  be  resorted  to.  In  the 


meantime,  careful  attention  is  required  to 
minimize  the  corrosive  quality  of  the  water 
and  to  watch  the  progress  of  the  corrosion 
that  must  go  on,  in  order  to  determine  the 
most  economic  time  for  relaying  sections 
of  the  main.  No  great  disadvantage  accrues 
by  delaying  such  work,  as  long  as  a  reason- 
able margin  of  strength  remains  in  the 
pipes,  and  the  pipes  can  then  be  cleaned  and 
repaired  at  comparatively  small  cost,  and 
recoated  so  as  to  be  fit  for  a  further  long 
period  of  service. 


Card  System  Records  Cost  of 
Engineering 

Full  Data  as  to  What  Each  Man  Is  Doing  and 

Cost  of  Each  Job  Are  Kept  in  Simple 

Manner  at  Boston  Navy  Yard 

A  CARD  SYSTEM  for  recording  the  cost 
of  drafting  and  engineering,  both  by 
man  and  by  job,  has  been  in  successful  use 
in  the  public-works  department  of  the  Bos- 
ton Navy  Yard  for  two  years,  and  is  de- 
scribed by  Civil  Engineer  R.  E.  Backenhus, 
U.  S.  N.,  in  the  September  Bulletin  of  the 
Public  Works  of  the  Navy.  The  entire  rec- 
ord is  kept  on  three  types  of  cards. 

The  first  card  is  the  employee's  card. 
Each  employee  is  assigned  a  card  for  his 
time  record  for  the  month.  At  the  top  of 
the  card  is  filled  in  his  name  and  rate  of  pay 
per  day.  The  card  is  ruled  horizontally  on 
each  side  for  the  31  days  of  the  longest 
months,  these  days  being  indicated  down  the 
left  side  of  the  card.  Vertically  the  card 
is  ruled  into  seven  columns  on  each  side  to 
give  space  for  fourteen  jobs.  Each  job  has 
a  number,  which  is  indicated  at  the  top  of 
one  of  the  columns.  The  money  charge 
against  each  job  is  entered  in  the  proper 
columns  against  the  proper  days.  In  the 
samples  shown  by  Mr.  Backenhus  days,  half 
days  and  quarter  days  are  indicated. 

Prefixed  to  each  amount  is  one  of  six 
symbols  representing  one  of  six  parts  into 
which  the  engineering  work  is  divided,  as 
follows :  SL,  surveys  and  layouts ;  P,  plans ; 
S,  specifications;  I,  inspections;  E,  esti- 
mates ;  M,  miscellaneous.  At  the  bottom  of 
each  side  of  the  form  each  of  these  six 
classifications  is  totaled  separately  and  be- 
low all  of  the  classifications  is  a  grand 
total. 

Job  Cards 

At  the  end  of  the  month  the  costs  are 
transferred  to  the  proper  column  on  indi- 
vidual job  cards.  At  the  top  of  the  face  of 
this  card  are  blanks  for  indicating  the  job 
number,  date  issued,  location  and  descrip- 
tion of  work.  Below  this  the  card  is  divided 
into  nine  spaces  or  compartments,  three  each 
way.  The  upper  left-hand  space  is  desig- 
nated "Surveys  and  Layouts"  and  shows 
when  they  were  ordered,  to  whom  they  were 
assigned,  when  they  were  completed  and  the 
total  cost.  Next  on  the  right  comes  "Plans." 
Similar  information  is  filled  in  as  to  them, 
and  also  the  dates  on  which  they  went  to  the 
bureau  and  came  back.  In  the  upper  right- 
hand  corner,  under  the  heading  "Plans 
Made,"  come  the  file  numbers  of  the  plans 
imd  their  dates.  These  three  spaces  are 
amply  deep  to  allow  the  entry  of  a  number 
of  plans  and  also  to  show  assignment  of  the 
vvoik  to  several  men. 

At  the  left  of  the  next  row  of  spaces  comes 
"Specifications."  In  this  .space  are  filled  in 
the  dates  when  the  specifications  were  be- 
gun, completed,  sent  to  bureau,  received 
back   from   bureau   and   printed;    also   the 
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bureau  serial  number  and  the  total  cost. 
The  center  space,  "Inspections,"  gives  the 
contract  number — which  is  the  bureau 
serial  number  of  the  previous  space — the 
names  of  the  inspectors  and  the  total  cost. 
The  right-hand  space,  "References,"  gives 
the  computation-book  number,  the  plan  num- 
bers and  the  number  of  the  letter  file. 

The  bottom  row  of  compartments  is  not 
nearly  so  deep.  In  the  left-hand  space, 
under  "Estimates,"  is  filled  in  the  name  of 
Lhe  estimator  and  the  total  cost.  The  middle 
space  records  miscellaneous  costs,  and  the 
right-hand  space  gives  the  date  of  comple- 
tion of  the  job. 

On  the  back  of  the  card  is  a  summary  of 
charges  against  the  job.  For  each  month 
the  charges  against  each  of  the  six  divisions 
of  the  work  are  carried  vertically  and  those 
against  men  horizontally,  with  totals  each 
way  and  a  grand  total  in  the  lower  right- 
hand  corner.  As  it  would  not  be  possible  to 
carry  a  complete  summary  of  a  large  job 
on  one  side  of  such  a  card,  a  third  set  of 


Country  Roads  Protected 
Cheaply  from  Scour 

Tree   Trunks,   Piling,    Brush   and   Stone   Have 

Proved  Effective  and  Economical 

Defense  Against  Streams 

By  GEORGE  E.  SCHAEFER 

County  Superintendent  of  Highways, 

Geneseo,  N.  Y. 

COUNTRY  HIGHWAYS  of  to-day  are 
the  outgrovrth  of  old  Indian  trails.  As 
the  course  of  the  original  trail  followed 
the  line  of  least  resistance,  so  to-day,  and 
particularly  in  the  region  of  mountain 
streams  and  tributaries  of  great  velocity 
and  fall,  we  still  find  many  sections  of  road 
too  close  to  waterways,  and  seriously  sus- 
ceptible to  scour  and  wash. 

A  large  mileage  in  such  locations  cannot 
be  changed  and  must,  of  necessity,  be  as 
adequately  safeguarded  for  traffic  as  the 
funds  of  the  community  will  permit.     The 


taken  to  procure    green    brush  and  have 
enough  rock  on  top  to  hold  it  down. 

Piling  in  straight  lines  sheeted  with 
planking  has  not  given  as  good  results  in 
this  county  as  that  staggered  with  brush 
and  stone,  for  the  reason  that  the  planking 
cost  is  excessive  and  the  earth  back  of  the 
sheeting  invariably  washed  out  from  un- 
derneath, with  resultant  caving  in  of  the 
roadway.  Where  the  velocity  of  the  stream 
is  very  great,  and  large  quantities  of 
debris  come  down,  it  is  sometimes  neces- 
sary to  wire  piling  together  and  also  to 
wire  it  under  the  highway. 

Willow  Brush  Best 

Good  bank  protection  can  also  be  ac- 
quired with  brush  and  stone  alone,  skewed 
downstream  and  placed  in  alternate  layers 
as  with  piling.  Willow  brush  should  be 
used  if  possible,  and  large  rock.  In  a  great 
many  cases  the  willow  takes  root,  eventu- 
ally forming  a  natural  protection. 

Another  type  giving  good  results  is  prac- 
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card   forms   has   been   printed,   with   sum- 
maries on  both  sides. 

Separate  standing  job  numbers  are  given 
lo  general  drafting-room  jobs,  such  as  pho- 
tographic work,  blueprinting,  filing,  cement 
testing  and  the  like;  also  to  time  off  for 
various  reasons. 

Advantages  of  System 

Five  advantages,  as  follows,  are  claimed 
for  the  system: 

1.  The  total  cost  of  plans,  specifications, 
inspections,  etc.,  for  each  job  is  given  to 
date  at  the  end  of  every  month. 

2.  The  completed  records  form  a  good 
basis  for  estimating  the  cost  of  engineering 
or  drafting  on  smaller  jobs. 

3.  The  records  give  accurately  the  cost 
of  inspection  on  contract  work  and  give  as 
well  the  distribution  of  this  cost,  which  is 
of  value  on  contracts  that  have  extended 
beyond  the  contract  time  of  completion. 

4.  The  records  give  in  detail  the  dispo- 
sition of  the  time  of  each  man.  This  is  of 
value  as  a  part  of  the  man's  record 

5.  The  system  shows  each  man  just  how 
he  has  been  spending  his  time,  and  he  can 
determine  for  himself  whether  it  has  been 
profitably  expended  or  otherwise,  and  it 
has  thus  been  an  inducement  to  pay  atten- 
tion  to  this   feature. 


Brooklyn  Marginal  Railroad  Dropped 

Until  the  problems  of  the  West  Side 
freight  improvement  in  New  York  City  are 
settled  nothing  further,  it  is  stated  by  the 
comptroller's  office,  will  be  done  about  the 
Brooklyn  marginal  railroad. 


prevalence  of  rugged  territory  usually 
typifies  a  decreased  population  and  there- 
fore a  correspondingly  lessened  assessed 
valuation  of  property  and  a  minimum 
amount  of  highway  funds.  And  further- 
more, for  a  number  of  reasons  these 
streams  frequently  change  their  courses, 
and  where  bank  protection  was  necessary 
before,  it  becomes  useless  unless  the  stream 
returns  to  its  former  channel.  Finally,  for 
financial  reasons  and  otherwise,  the  more 
expensive  construction,  such  as  concrete 
and  steel  sheeting,  is  eliminated  and  only 
cheap  local  materials  utilized. 

Tree  Trunks  Effective 

Where  the  subsoil  is  of  rock  a  good  type 
of  construction  for  bank  protection  and  to 
prevent  scour  is  of  tree  trunks  or  logs  laid 
in  horizontal  layers  parallel  to  the  stream, 
with  laterals  running  at  right  angles  to 
them  back  into  the  roadway  at  distances  of 
5  or  6  ft.  These  are  bolted  or  dovetailed 
to  the  stream  logs,  and  are  locked  securely 
under  the  highway  with  deadmen  or  with 
dowels.  A  heavy  fill  of  brush  and  stone  is 
then  placed  back  of  the  sheeting.  This 
type  is  very  economical  where  logs  and 
rock  are  abundant. 

In  unstable  soils  good  results  have  been 
obtained  by  driving  piling  along  the  bank, 
preierably  staggered,  and  filling  in  between 
the  piles  with  green  brush  and  stone  in  al- 
ternate layers.  The  brush  should  not  be 
thrown  in  haphazard,  but  placed  evenly, 
and  the  more  the  better.  It  should  skew 
with  the  stream — that  is,  be  at  an  angle  of 
abou^  45  de(j.  downstream.     Care  should  be 


tically  of  corduroy  construction,  layers  of 
logs  bound  together  and  lying  at  right 
angles  to  the  stream,  or  better,  pointing 
slightly  downstream.  These  should  also  be 
interspersed  with  brush  and  well  weighted 
down  above  the  water  line. 

Baffle  dams  or  water  breaks  of  piles, 
brush  and  rock  are  also  used  at  curves  in 
the  stream  and  just  above  weak  spots  in 
the  bank.  They  jut  out  into  the  stream  on 
a  downstream  skew  to  about  the  center,  and 
by  driving  the  water  to  the  opposite  side 
tend  to  protect  the  bank  at  the  curve  or  at 
the  weak  spot. 

Many  roads  in  this  section  are  protected 
in  this  manner,  and  at  very  low  cost,  due 
to  the  most  of  the  materials  being  acquired 
gratis.  If  well  built,  they  answer  the  same 
purpose  as  concrete  or  steel  sheeting. 


Prepared  Blocks  and  Wedges  Speed  Up 
Track  Leveling  in  Street 

Prepared  blocks  and  wedges  were  used 
instead  of  ordinary  rough  material  in  lev- 
eling track  on  the  lines  of  the  Northern 
Ohio  Traction  Company  at  Akron,  Ohio, 
states  the  Electric  Railway  Journal.  In 
the  construction  work  the  rails  were  laid 
on  International  twin  steel  ties  embedded 
in  concrete — the  foundation  for  the  paving 
brick.  The  special  hardwood  blocks  and 
wedges  employed,  which  were  found  to 
facilitate  the  leveling  work  materially, 
were  made  by  the  Steele-Alderfer  Com- 
pany, of  Cuyahoga  Falls,  Ohio.  The  blocks 
were  6x8x8  in.,  while  the  wedges  were 
2x4x8  in.,  tapered  on  one  side. 
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Design  of  Bensalem  Avenue  Bridge  Governed 
by  Architectural  Requirements  of  Site 

Contract  Let  for  Important  Arch  Structure  in  Philadelphia  to  Contain 
Massive  Pylons  and  High  Retaining  Walls — Alternate  Designs  Compared 

By  JONATHAN  JONES 
Assistant  Engineer,  Division  of  Bridges,  Department  of  Public  Works,  Philadelphia 


THE  city  of  Philadelphia  has  recently 
awarded  the  contract  for  a  concrete 
bridge  which  will  rank  next  in  that  city 
to  the  Walnut  Lane  arch,  which  when  con- 
structed in  1908  was  a  pioneer  in  ribbed- 
arch  construction  in  concrete.  The  new 
bridge  is  to  carry  Bensalem  Avenue  over 
Pennypack  Creek  and  the  Pennypack  Park 
drives,  and  when  completed  will  become  a 
part  of  the  transcontinental  or  Lincoln 
highway  connecting  Philadelphia  and  New 
York.  On  both  banks  of  the  stream,  for 
several  miles  in  each  direction,  the  city  has 
acquired  the  land  for  the  development  of 
what  is  destined  to  be  one  of  the  most  im- 
portant of  its  parks,  and  the  architecture  of 


ferent  designs  were  worked  up  for  com- 
parative estimates,  including  designs  which 
dispensed  with  the  earth  filling,  thinned  the 
spandrels  to  bearing  walls  and  by  interior 
piers  or  columns  supported  a  roadway  slab, 
and  including  designs  which  employed  the 
earth  filling  but  balanced  the  earth  thrusts 
by  means  of  transverse  ties  from  one  span- 
drel to  the  other.  None  of  these  schemes, 
however,  showed  any  certain  economy  that 
would  compensate  for  its  complexity  or  for 
sacrificing  the  unlimited  pipe  and  duct 
space  afforded  by  the  unobstructed  earth- 
fill.  If  the  bridge  were  less  wide  this  re- 
sult would  not  obtain;  it  is  because  the 
cost  of  the  spandrel  walls  is  spread  over 


a  stairway  from  the  upper  to  the  lower 
level.  Doorways  and  windows  are  there- 
fore incorporated  in  the  architectural  treat- 
ment. 

The  high  retaining  walls  possess  pos- 
sibly the  greatest  interest  as  regards  both 
design  and  the  conditions  of  the  contract 
letting.  Walls  as  high  as  60  ft.  at  the  high- 
est point  naturally  promised  considerable 
economy  through  the  use  of  reinforced  con- 
crete rather  than  the  gravity  type,  especial- 
ly since  access  to  the  bridge  site  is  not  easy 
and  the  cost  of  hauling  is  adverse  to  the 
type  of  design  that  uses  the  greater  quan- 
tity of  material. 

The  question  of  design  is,  however,  in- 
separable from  the  question  of  architecture 
and  of  surface  finish.  Concrete  is  re- 
garded as  an  acceptable  substitute  for 
stone  in  the  construction  of  bridges  in 
Philadelphia  only  in  so  far  as  it  can  be 
given  an  acceptable  texture  and  color,  either 
by  the  scrubbed  or  Quimby  finish,  or  by 
bush-hammering  and  chiseling.  In  either 
case,  a  desirable  surface  requires  a  facing 
mixture  different  from  the  body  concrete. 


EipanshnJolnt 


Design  of  Slab  and  Counterfort  Wall 


Section  A  a 


Design  of  Solid  Concrete  Wall 


PROPOSED  DESIGNS  OF   SOUTH   RETAINING  WALL — COUNTERFORT    VERSUS  GRAVITY  TYPE 


the  bridge  has  accordingly  been  considered 
of  prime  importance. 

The  general  proportions  of  the  structure 
were  carefully  studied  in  elevation  and  per- 
spective, from  vieviT)oints  in  the  valley  and 
on  the  roadway,  and  tested  for  reasonable 
economy  before  being  finally  determined 
upon.  The  resulting  elevation  presents 
three  elements:  (1)  The  principal  bridge 
structure  of  three  semicircular  spans — a 
central  span  of  100  ft.  clear  width  crossing 
the  stream  and  two  side  spans  of  60  ft.  clear 
width,  allowing  for  any  desired  develop- 
ment of  park  drives,  footpaths,  etc.;  (2) 
the  approach  retaining  walls  extending 
practically  across  the  valley,  it  being 
deemed  inadvisable  from  the  park  stand- 
point to  shorten  the  walls  for  economy,  to 
intrude  IV^  to  1  or  similar  slopes  into  the 
natural  contours  of  the  park  and  to  sacri- 
fice the  old  timber  on  the  south  approach; 
and  (3)  massive  pylons  separating  the 
bridge  structure  from  the  retaining  wall 
approach. 

Design  of  Arch  Spans 

Solid  spandrels  for  the  arch  spans  were 
from  the  outset  considered  desirable  to 
give  a  massive  effect.  These  were  designed 
as  gravity  sections  of  solid  concrete,  with  a 
base  width  of  0.45  times  the  height,  accord- 
ing to  Philadelphia  practice.     Several  dif- 


about  80  ft.  of  bridge  width  that  they  do 
not  show  up  badly  in  cost  per  square  foot. 
The  60-ft.  arches  are  of  the  solid-barrel 
type,  but  with  a  saving  of  material  in  the 
piers  and  abutments  by  the  use  of  but- 
tresses in  the  latter  and  cross-walls  in  the 
former.  For  the  100-ft.  arch  a  small  and 
problematical  saving,  certainly  not  $1,000, 
was  estimated  for  a  construction  of  six  ribs 
with  reinforced  slabs  spanning  the  spaces 
between  them.  At  even  an  equal  cost,  how- 
ever, this  construction  was  preferred  as  to 
appearance,  for  it  conveys  the  sense  of  di- 
rection of  the  principal  span,  while  the 
smooth  soffits  of  the  side  arches  emphasize 
the  transverse  direction,  which  is  the  direc- 
tion of  park  travel  through  them.  A  sepa- 
rate price  was  taken  for  the  waterproofing 
of  the  extrados  of  all  arches  with  asphalt 
mastic,  and  as  a  favorable  price  was  re- 
ceived, this  will  be  ordered. 

Massive   Pylons  and  Retaining  Walls 

The  pylons  flanking  the  arch  structure 
have  strong  projections  from  the  general 
surface  of  the  bridge,  and  are  built  hol- 
low, with  a  vertical  slab  in  the  rear  trans- 
mitting the  earth  pressure  to  the  side  or 
buttress  walls.  Being  hollow,  the  pylons 
lend  themselves  to  a  number  of  possible 
future  uses — for  storage  rooms,  comfort 
stations  and  other  park  purposes,  perhaps 


using  a  small  aggregate  of  i/4  to  %  in., 
either  of  stone  chips  or  pebbles.  For  the 
Bensalem  Avenue  bridge  it  was  felt  desira- 
ble to  set  against  the  green  trees  and 
meadows  of  the  surrounding  landscape  a 
warm  buff  color,  which  has  several  times 
been  obtained  by  the  scrubbing  method, 
using  brown  and  yellow  pebbles,  locally 
procurable  for  the  aggregate  of  the  facing 
mixture.  Previous  experience  with  facing 
mixtures  in  high  thin  walls  has  shown 
that  from  3  to  3V2  ft.  of  thickness  is  abso- 
lutely necessary  if  the  workman  is  to  ob- 
tain a  uniform  and  acceptable  surface  and 
prevent  the  backing  mixture  from  working 
to  the  face  in  unsightly  patches.  This  is 
particularly  true  when  the  reinforcement  is 
at  all  heavy  and  near  the  face. 

Alternate  Designs  of  Walls 

For  the  design  in  reinforced  concrete  of 
the  usual  slab,  platform  and  counterfort 
type,  it  was  therefore  required  that  the 
slab  should  have  a  least  thickness  of  3  ft.  3 
in.  to  allow  proper  manipulation  of  the  fac- 
ing. Under  this  restriction  as  to  amount 
of  material,  and  using  reasonably  higher 
unit  prices  to  allow  for  the  slower  and  more 
difficult  placing  and  the  probable  working 
of  the  mixer  at  less  than  its  capacity,  the 
difference  in  cost  of  the  reinforced  wall 
was  only  slightly  in  its  favor. 
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Further  consideration  led  to  a  design 
in  which  the  facing  mixture  was  in  gen- 
eral the  only  mixture  in  the  face  wall,  so 
that  this  wall  could  be  poured  from  above 
with  no  necessity  for  keeping  it  separated 
from  any  backing  mixture.  A  thickness  of 
9  in.  was  adopted  for  this  face  wall,  and 
it  was  of  course  excluded  from  any  other 
duty  than  that  of  rendering  the  desired  ap- 
pearance. The  earth  pressure  was  to  be 
resisted  by  a  reinforced,  inclined  slab,  back 
of  and  independent  of  the  face  wall,  and 
carrying  its  strains  by  horizontal  reinforce- 
ment to  counterforts.  The  front  faces  of 
these  counterforts  would  require  facing, 
and  were  designed  of  ample  dimensions  for 
this  purpose. 

Such  a  design  gives  high  toe  pressures, 
as  the  width  of  base  is  the  width  only  of 
the  counterforts,  the  face  wall  being  arched 
up  so  as  to  take  no  foundation  pressure  and 
hence  develop  no  cracks.  In  the  present  in- 
stance, the  presence  of  hard  rock  near  the 
surface  makes  these  toe  pressures  entirely 
permissible.  The  apparent  advantage  of 
such  a  wall  is  that  the  slab  which  actually 
resists  the  earth  thrust  can  be  built  speed- 
ily in  large  sections,  and  with  rough  forms. 
If  eventually  leaks  should  develop  at  con- 
struction  joints,   they   would   be  in  joints 


price  of  about  $200,000.  The  contract  in- 
cludes such  a  diversity  of  items  that  it  is 
impossible  to  compare  this  price  directly 
with  other  bridge  prices.  It  represents 
about  $4.15  per  square  foot,  including  the 
fill  in  place,  without  paving.  As  the  differ- 
ence in  bids  on  the  retaining  walls  was 
small  it  has  been  decided  to  construct  the 
gravity  type. 

This  contract  is  under  the  direction  of 
George  E.  Datesman,  director.  Department 
of  Public  Works,  city  of  Philadelphia,  and 
Chester  E.  Albright,  chief  engineer  of  the 
Bureau  of  Surveys.  The  writer,  as  assist- 
ant engineer  in  charge  of  the  bridge  divi- 
sion, is  directly  responsible  for  design  and 
construction. 


Describes  Sheet-Pavement 
Problems  in  St.  Louis 

J.  L.  Laxton,  Engineer  of  Bituminous  Road- 
ways, Tells  Reasons  for  Potholes  and  How 
to  Mend  Service  Cuts 

CROWN,  gradient,  traffic,  and  extremes 
of  temperature,  in  their  effect  on  the 
maintenance  of  sheet  pavements  of  St. 
Louis,  were  discussed  in  a  paper  recently 
presented  to  the  St.  Louis  Engineers'  Club 


ARCHITECT  S   SKETCH    INDICATES   THE  PRINCIPAL  FEATURES   OF    NEW  ARCH   BRIDGE 


parallel  to  the  main  reinforcement  and 
would  rust  out  only  a  rod  or  two  adjacent 
to  the  joint,  doing  no  great  damage.  Seep- 
age through  such  joints  would  not  reach 
the  showing  face  l9ecause  of  the  gap  be- 
tween. 

Comparison  op  Cost  Estimates  and  Bids 

Cost  estimates  indicated  that  such  a  wall 
would  be  considerably  cheaper  than  the 
usual  counterfort  type,  allowing  for  the  ad- 
ditional forms  and  deducting  for  the  reduc- 
tion in  earth  fill.  It  promised  to  be  several 
thousand  dollars  cheaper  than  a  gravity  wall 
of  0.45  base  width,  which  was  of  course  the 
criterion  for  stability  used  in  the  reinforced 
designs.  It  was  felt,  however,  that  such 
comparative  estimates  on  so  large  a  struc- 
ture should  be  checked  by  the  taking  of  ac- 
tual bids,  and  therefore  the  gravity  design 
was  advertised  in  competition  with  the  hol- 
low design.  Five  bidders  submitted  propo- 
sals, and  of  these  two  favored  the  reinforced 
design,  while  the  three  others  bid  lower  on 
the  gravity  type,  one  by  as  much  as  $21,- 
000.  Bids  received  at  this  particular  time 
hardly  establish  any  generalities,  however, 
as  the  diversity  of  opinion  among  bidders 
is  shown  by  the  discrepancy  of  nearly  100 
per  cent  between  the  high  and  low  bids  re- 
ceived. There  was  a  difference  of  about  20 
per  cent  between  the  lowest  and  second 
bid. 

The  contract  was  awarded  to  Day  &  Zim- 
mermann  of  Philadelphia  at  an  aggregate 


by  J.  L.  Laxton,  engineer  of  bituminous 
roadways.  The  following  notes  are  from 
this  paper. 

The  crown  of  the  roadway,  being  in- 
tended to  dispose  of  surface  water,  it  fol- 
lows that  the  greater  the  crown  the  easier 
it  will  be  to  prevent  small  pockets  of  water 
from  standing  on  the  surface.  It  is  inad- 
visable, however,  to  exceed  a  6-in.  crown  on 
a  standard-width  roadway  of  36  ft.  owing 
to  the  tendency  of  vehicles  to  skid  when  the 
pavement  is  wet  or  has  ice  on  it.  This 
condition  becomes  aggravated  on  a  pave- 
ment that  has  "dried  out."  These  little 
pools  of  water  are  highly  detrimental  to  the 
surface  of  sheet  pavement  because  of  the 
suction-pump  action  that  takes  place  when 
the  wheels  of  a  rapidly  moving  vehicle  pass 
through  them,  displacing  the  finer  particles 
of  the  surface  and  creating  a  pothole 
through  which  water  soon  gains  access  to 
the  concrete  foundation  and  begins  the  work 
of  destruction  through  disintegration  of  the 
asphalt. 

The  gradient  of  the  street  governs  to  a 
large  extent  the  tendency  of  a  ductile  ma- 
terial to  "shove"  or  form  undulating  waves 
transverse  to  the  roadway.  On  a  roadway 
hpving  very  little  grade  in  it  the  tendency 
is  for  these  waves  to  remain  permanent  or 
to  become  more  aggravated.  It  is  there- 
fore necessary  to  remove  such  material  and 
replace  it  with  new.  On  a  roadway  hav- 
ing a  material  gradient  there  seems  to  be 
a  greater  tendency  for  these  wavy  places 


to  iron  out  through  the  action  of  traffic. 
This  opinion  is  based  upon  the  fact  that 
there  is  no  trouble  from  "shoved"  spots 
where  there  is  an  appreciable  gradient. 
Maintenance  costs  are  also  lessened  on  a 
street  having  a  gradient,  since  it  assists  in 
the  removal  of  surface  water,  thus  prevent- 
ing the  suction-pump  action. 

Traffic  Needed  to  Knead  the  Pavement 

Under  traffic  the  surface  is  subjected  to 
severe  abrasion  and  mineral  particles  are 
exposed,  loosened  and  swept  away.  This 
raveling  process  assi.sts  in  the  formation 
of  potholes  mentioned  previously.  To  this 
extent  traffic  is  detrimental,  but  it  is  highly 
beneficial  through  the  kneading  process, 
commonly  referred  to  as  "ironing,"  which 
keeps  the  pavement  plastic.  A  sheet  pave- 
ment with  no  traffic  deteriorates  about  as 
fast  as  one  subjected  to  heavy  traffic.  The 
lack  of  traffic  assists  the  rotting  action  of 
water,  street  liquids,  and  escaping  gas,  be- 
cause this  condition  helps  the  volatilization 
of  the  lighter  oils,  with  a  consequent  hard- 
ening of  the  remaining  bitumen.  The  pave- 
ment is  thus  rendered  porous,  and  its  ability 
to  withstand  the  strains  and  stresses  set 
up  by  expansion  and  contraction  is  reduced. 
In  the  course  of  time  the  pavement  loses 
so  much  of  its  plasticity  that  it  cracks  dur- 
ing periods  of  low  temperatures.  Generally 
speaking,  temperatures  affect  the  various 
bitumens  in  much  the  same  way. 

Mending  Holes 

The  method  followed  by  the  city  in  cur- 
ing potholes  is  to  remove  the  injured  mate- 
rial with  a  square  shoulder,  going  far 
enough  back  to  get  into  good  material ;  paint 
the  edges  of  the  cut  with  a  cut  back  A.  C. 
paint;  place  new  material,  tamp  and  roll. 
On  repairs  due  to  wear  and  tear  this  method 
is  very  efficient.  The  greatest  difficulty  ex- 
perienced in  St.  Louis  in  making  repairs 
is  on  service  cuts,  which  are  rarely  tamped 
as  they  should  be,  and  continue  to  shrink 
after  the  repair  is  made.  An  effort  is  made 
to  let  these  cuts  settle  at  least  thirty  days, 
but  on  prominent  thoroughfares  it  is  fre- 
quently found  necessary  to  make  the  repair 
in  less  time.  The  department  is  also  criti- 
cised for  going  back  on  a  cut  far  enough 
to  secure  a  shoulder  on  solid  material  This 
is  absolutely  necessary  in  order  t-o  make  the 
work  as  nearly  permanent  as  possible.  In 
other  words,  the  criticism  arises  from  the 
necessity  of  making  the  repair  slightly 
larger  than  the  neat  lines  of  the  cut. 

The  costs  for  repairs  and  maintenance  of 
2,056,228  yd.  are  approximately  as  follows: 
Maintenance  per  square  yard  per  year,  9 
cents,  including  straight  burner  resurfacing 
(plant  mix)  at  60  cents  per  square  yard; 
straight  patching  wear  and  tear  (plant 
mix),  81  cents  per  square  yard,  and  straight 
flush  coating  on  bitumen,  21/2  cents  per 
square  yard. 

Light  Concrete  Approaches  Prevent 
Bumps  at  Bridges 

Under  the  usual  earth  approaches  at  the 
ends  of  bridges  Washington  County,  Okla- 
homa, has  placed  light  concrete  approaches 
4  ft.  long.  The  concrete  slopes  downward 
from  the  edge  of  the  bridge  floor  at  an  an- 
gle of  45  deg.  In  case  traffic  and  weather 
action  remove  the  earth  near  the  ends  of 
the  bridge  floor  the  concrete  still  remains 
to  shield  the  drivers  of  automobiles  and 
other  vehicles  from  the  bumps  that  they 
would  otherwise  encounter.  This  precau- 
tion is  said  to  eliminate  such  annoyance. 
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Safe  Design  Depends  on  Validity  of  Assumptions 
Underlying  Theoretical  Analysis 

Professor  W.  M.  Wilson,  in  Address  Before  Western  Society  of  Engineers, 
Incidentally  Points  Out  Lessons  Taught  by  Second  Quebec  Bridge  Disaster 


THAT  QUALITY  of  design  is  not  proved 
because  a  structure  has  not  failed,  that 
good  engineering  is  the  best  insurance 
against  failure  and  wasted  material  is  a 
tribute  to  ignorance,  that  higher  safety 
factors  should  be  used  for  small  critical 
parts  upon  which  the  success  of  a  whole 
structural  operation  may  depend,  that  in- 
correct assumptions  for  theoretical  analysis 
may  cause  serious  failure,  that  secondary 
stresses  (and  the  best  frames  to  avoid  such 
stresses)  should  be  considered,  and  that 
tests  are  required  to  furnish  more  exact 
knowledge  of  the  behavior  of  truss  frames 
— all  these  points  were  given  striking  em- 
phasis by  W.  M.  Wilson,  assistant  professor 
of  structural  engineering.  University  of 
Illinois,  in  an  address  before  the  Western 
Society  of  Engineers  on  Oct.  9.  The  sec- 
ond Quebec  Bridge  disaster  was  cited  as  an 
example  of  the  use  of  too  low  a  factor  of 
safety  in  a  small  part  the  failure  of  which 
would  destroy  the  whole  structure.  The 
following  short  extracts  have  been  taken 
from  this  address: 

Criterion  of  Good  Design 

"The  fact  that  a  structure  has  not  failed 
is  not  proof  that  it  was  properly  designed. 
Structures  are  generally  designed  with  a 
factor  of  safety  of  about  2,  based  upon  the 
elastic  limit.  The  fact  that  the  structure 
has  not  failed  is  evidence  only  that  all  mem- 
bers have  a  factor  of  safety  of  at  least  1, 
and  there  is  no  evidence  to  show  that  some 
members  do  not  have  an  excess  of  ma- 
terial. If  a  design  is  good  because  the 
structure  does  not  fail,  the  design  of  the 
ancients  should  be  copied,  whereas  they  are 
known  to  be  so  wasteful  of  material  as  to 
be  prohibitive. 

"For  a  design  to  be  good  it  must  be  well 
balanced.  Although  a  structure  must  be 
safe,  it  also  should  be  economical.  In  stat- 
ing that  a  structure  must  be  well  balanced 
I  do  not  mean  that  the  ratio  of  strength  to 
stress  necessarily  shall  be  the  same  for  all 
members.  Many  other  factors  besides 
strength  must  be  considered.  If  the  fail- 
ure of  a  small  part  will  destroy  a  whole 
structure,  the  factor  of  safety  in  the  small 
part  should  be  greater  than  the  factor  of 
safety  for  larger  or  less  critical  parts.  This 
is  illustrated  by  the  second  Quebec  Bridge 
disaster. 

"Because  of  saving  in  shop  costs  it  is 
sometimes  cheaper  to  build  a  member  that 
is  too  large  than  it  is  to  build  a  member 
that  will  just  carry  the  load  to  which  it  is 
subjected.  Because  of  the  small  amount  of 
material  involved  it  is  often  cheaper  to  use 
an  excess  of  material  than  it  is  to  make  an 
exact  analysis  of  the  .stresses.  An  increase 
in  the  live  load  may  cause  a  much  greater 
increase  in  the  total  stress  in  one  member 
than  in  other  members  of  the  same  struc- 
ture; therefore  if  there  is  a  possibility  of 
an  increase  in  the  live  load  such  a  member 
should  have  a  greater  margin  of  safety  in 
the  original  design  than  other  members  of 
the  structure.  Although  it  is  good  engi- 
neering to  make  some  members  of  a  struc- 
ture larger  than  stress  alone  requires  when 
there  is  a  definite  object  to  be  attained,  it 
is  not  good  engineering  to  make  a  member 


unnecessarily  large  because  of  ignorance  of 
its  true  function. 

"Good  engineering  is  the  best  insurance 
against  failure;  wasted  material  is  a  trib- 
ute to  ignorance. 

Designing  Not  Solely  Mathematical 

"It  is  not  true,  as  the  beginner  is  likely 
to  believe,  that  the  design  of  a  structure  is 
made  up  only  of  exact  mathematical  proc- 
esses, and  that  the  results  are  therefore 
infallible.  In  general,  with  known  forces 
acting  upon  a  structure  the  stresses  are 
determined  mathematically.  The  thing  that 
has  been  entirely  overlooked,  however,  is 
the  fact  that  for  every  mathematical  equa- 
tion used  assumptions  have  been  made  in 
deriving  the  equation,  and  these  assump- 
tions have  been  entirely  neglected  in  apply- 
ing the  equation.  The  accuracy  of  the  re- 
sults depends  not  only  upon  the  accuracy  of 
the  mathematical  processes,  but  also  upon 
the  accuracy  of  the  assumptions  upon  which 
the  mathematical  processes  are  based. 

Incorrect  Assumptions 

"The  assumptions  which  enter  the  design 
of  a  bridge  and  demand  special  attention 
on  the  part  of  the  designer  refer  to  the  fol- 
lowing: Secondary  stresses,  distribution  of 
stress  in  a  member,  and  distribution  of 
stress  in  a  connection. 

"One  of  the  fundamental  assumptions  in 
stress  analysis  is  that  connections  are  fric- 
tionless  hinges.  If  a  truss  having  friction- 
less  hinges  is  deflected,  the  members  meet- 
ing at  a  joint  are  free  to  rotate  relative  to 
each  other  and  no  bending  stresses  are  pro- 
duced in  the  members.  If,  however,  the 
connections  are  rigid,  when  a  truss  is  de- 
flected the  members  are  not  free  to  rotate 
relative  to  each  other,  and  bending  stresses, 
known  as  secondary  stresses,  are  produced. 
These  secondary  stresses  can  be  determined 
mathematically.  While  all  are  willing  to  ad- 
mit that,  theoretically,  secondary  stresses 
exist,  many — apparently  because  of  the 
elaborateness  of  the  calculations  necessary 
for  their  determination — look  upon  them 
as  something  invented  by  the  mathema- 
tician for  the  further  torture  of  the  soul 
of  the  engineer.  The  strain  gage,  however, 
has  come  to  the  support  of  the  mathemati- 
cian and  secondary  stresses  are  known  to 
be  a  reality. 

Secondary  Stresses 

"The  calculation  of  secondary  stresses  is 
a  long  and  tedious  process,  but  like  all  long 
processes  it  shortens  with  repetition.  The 
design  of  short  and  medium  length  spans 
has  been  standardized ;  and  if  the  secondary 
.stresses  are  computed  in  a  few  of  each  of 
the  common  types  of  trusses,  may  we  not 
hope  to  establish  empirical  laws  by  means 
of  which  the  secondary  stresses  in  other 
trusses  may  be  determined  in  a  compara- 
tively short  time?  Thus  it  would  be  pos- 
sible to  design  all  members  with  approxi- 
mately the  same  factor  of  .safety  after 
secondary  stresses  have  been  included. 

"The  resulting  more  perfectly  balanced 
design  would  be  a  sufficient  reason  for  mak- 
ing an  extended  systematic  study  of  sec- 
ondary stresses  in  standard  trusses.    There 


are,  however,  other  results  to  be  obtained 
from  such  a  study  which  are  even  more  im- 
portant. A  more  intimate  knowledge  of 
secondary  stresses  would  result  in  the 
abandonment  of  types  of  trusses  having 
high  secondary  stresses  and  the  substitu- 
tion for  them  of  trusses  having  low  secon- 
dary stresses.  An  illustration  of  this  is  to 
be  found  in  the  attempts  to  use  the  K  type 
of  truss  of  the  Quebec  Bridge  for  shorter 
spans.  Moreover,  being  confronted  with 
high  secondary  stresses,  the  engineer  would 
exercise  his  ingenuity  to  devise  details 
which  would  reduce  the  secondary  stresses. 
This  is  illustrated  by  the  recent  use  of  pin 
connections  between  the  floorbeams  and 
trusses  to  reduce  the  secondary  stresses  in 
the  vertical  posts  of  trusses. 

"It  is  the  writer's  opinion  that  for  ordi- 
nary working  loads  the  stress  at  the  end  of 
a  member  is  not  uniformly  distributed  over 
the  section,  and  that  the  maximum  unit 
stress  is  materially  greater  than  the  total 
stress  divided  by  the  area  of  the  section. 
Furthermore,  it  is  the  opinion  of  the  writer 
that  ultimate  failure  of  many  members  con- 
nected as  they  are  in  bridges  will  occur  at 
a  stress  materially  below  the  ultimate  unit 
strength  of  the  material  multiplied  by  the 
area  of  the  section  of  the  member.  Since 
the  advent  of  the  strain  gage  the  first  state- 
ment can  be  either  verified  or  disproved  by 
means  of  field  tests  of  bridges  under  normal 
working  conditions  without  a  prohibitive 
expense.  The  second  statement  can  be 
checked  by  tests  to  destruction. 

Tests  Necessary 

"The  important  thing  to  be  revealed  by 
such  tests  is  the  efliiciency  of  the  different 
types  of  sections.  If  a  member  having  one 
section  can  develop  a  stress  of  only  80  per 
cent  of  the  product  of  area  times  unit 
strength  of  material,  whereas  if  the  mem- 
ber had  a  different  type  of  section  it  could, 
because  of  the  better  type  of  connection 
possible,  develop  90  per  cent  of  this  product, 
then,  other  things  being  equal,  the  latter 
type  of  member  should  be  used.  At  pres- 
ent we  have  but  little,  if  any,  reliable  data 
relative  to  the  efficiency  of  connections  for 
different  types  of  members.  We  have  many 
opinions,  but  few  facts. 

"The  thickness  required  for  gusset  plates 
is  another  question  that  has  no  satisfactory 
answer.  Some  designers  claim  that  a  truss 
can  be  assembled  with  only  25  per  cent  for 
details;  other  designers  use  50  per  cent. 
The  American  Bridge  Company  states  that 
its  trusses  run  about  33  per  cent  details. 
As  gusset  plates  comprise  a  large  part  of 
the  details,  the  percentage  of  details  de- 
pends largely  on  the  thickness  of  the  plates. 
The  thickness  of  the  plates  cannot  be  com- 
puted except  that  the  strength  of  the  rivets 
in  bearing  should  develop  the  strength  of 
the  rivets  in  shear.  Usually  the  plates  are 
thicker  than  is  necessary  to  meet  this  re- 
quirement. The  outstanding  fact  is  that 
the  weight  of  a  truss  can  be  materially 
altered  by  changing  the  thickness  of  the 
gusset  plates,  and  we  have  no  positive  evi- 
dence determining  the  proper  thickness.  We 
have  opinions,  of  course,  but  the  man  who 
assembles  trusses  on  25-per  cent  details  is 
positive  that  any  one  using  more  than  25 
per  cent  is  wasting  material,  whereas  the 
man  who  uses  50-per  cent  details  is  positive 
that  any  less  than  that  endangers  the 
structure. 

"In  general,  in  judging  of  the  merits  of 
a  connection  it  is  well  to  bear  in  mind  that 
the  main  member  is  the  major  part  and 
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the  connection  is  the  minor  part,  and  that 
it  is  not  good  logic  to  jeopardize  the  major, 
part  to  save  a  little  on  the  minor  part. 
Furthermore,  if  the  life  of  a  bridge  is  de- 
termined by  the  time  it  will  wear  as  a  ma- 
chine it  will  be  the  connections  that  will 
wear  instead  of  the  main  members.  For 
this  reason  also  the  connections  should  be 
stronger  than  the  members. 

"The  whole  question  of  the  strength  of 
connections  is  a  field  ripe  for  experimental 
investigation." 


Derrick  Breaks  and  Drops 
Section  of  Boiler  Stack 

Twisting  Moment  on  Head  Produced  by  Eccen- 
tricity of  Guy  Connections  Probable 
Cause  of  Failure 

By  HENRY  BLOOD 
Engineer,  Bureau  of  Buildings,  Portland,  Ore. 

CAUSED  by  the  breaking  of  one  leg  of 
the  A-frame,  apparently  due  to  exces- 
sive twisting  moment,  a  derrick  used  in 
hoisting  the  top  section  of  a  steel  boiler 
stack  collapsed  and  dropped  the  6700-lb. 
load  a  distance  of  145  ft.  to  the  roof  of  a 
two-story  wing  of  the  building.  The  acci- 
dent occurred  on  Aug.  30,  when  the  last 
section  of  an  addition  to  the  height  of  the 
Northwestern  Electric  Company's  10-ft. 
6-in.  stack  on  the  Pittock  Block,  a  200  x  200 
ft.  reinforced-concrete  office  building  eight 
stories  high,  was  being  placed  in  position. 
This  addition  of  50  ft.  to  the  height  of  the 
stack  was  being  made  to  abate  the  annoy- 
ance to  tenants  of  a  neighboring  office 
building  caused  by  the  smoke. 

Description  of  Derrick 

The  derrick  had  an  A-frame  composed 
of  14  x  14-in.  Douglas-fir  timbers,  with  a 
vertical  height  of  45  ft.  and  spread  of  50 
ft.  It  had  no  stiff  legs,  but  was  guyed  to 
the  roof  with  two  sets  of  steel  cables,  mak- 
ing an  angle  of  60  or  70  der  with  each 
other,  extending  back  about  50  ft.  from  the 
derrick,  and  fastened  through  holes  cut  in 
the  roof  slab  around  concrete  girders.  The 
base  had  a  timber  under  each  leg,  connected 
by  poorly  made  joints  to  a  short  girder 
built  up  from  I-beams,  with  top  and  bottom 
plates,  to  form  a  seat  for  the  boom.  Back 
of  this  sill  there  were  two  diagonal  timbers 
and  a  center  strut  12  ft.  long.  The  boom 
was  a  single  stick  of  Douglas  fir  106  ft. 
long,  of  14  in.  diameter  at  the  top  and  22 
in.  at  the  bottom.  It  worked  on  a  vertical 
pin  of  41/8  in.  diameter.  Its  weight  with 
fittings  was  about  6600  lb. 

The  legs  of  the  A-frame  were  connected 
at  the  top  by  two  wide  steel  plates  4  ft.  9 
in.  long.  The  front  plate  was  %  in.  and 
the  back  plate  5/16  in.  thick.  The  lower 
corners  of  the  back  plate  were  cut  off,  so 
that  they  did  not  extend  as  far  down  the 
legs  as  the  front  plate.  A  large  number  of 
bolts,  generally  %  in.,  joined  the  plates 
and  legs,  some  being  below  the  back  plate. 
A  heavy  forging  with  an  eye  in  each  end 
passed  through  the  plates  near  the  top.  The 
center  of  the  front  eye  was  2y2  in.  from 
the  face  of  the  plate;  that  of  the  back  eye 
about  5  in.  The  boom  guy,  a  six-part 
%-in.  -steel  cable,  was  fastened  by  a  link  and 
clevis  of  2^4 -in.  metal  to  the  front  eye. 
The  backstays  were  attached  by  a  horizon- 
tal pin  and  shackle.  The  running  line  from 
the  boom  guy  passed  through  a  block  held 
by  a  U-bolt  near  the  bottom  of  the  front 


plate.  A  side  guy  ran  from  the  end  of  the 
back  shackle  to  the  east  wall  to  take  the 
strain  when  hoisting  from  the  street  over 
the  west  wall.  All  cables  and  connections 
appeared  amply  strong  for  the  loads.  The 
superintendent  stated  that  the  derrick  was 
designed  to  handle  36  tons  at  an  elevation 
of  30  deg. 

How  Failure  Occurred 

Two  engineers  of  the  Northwestern  Elec- 
tric Company  were  on  the  roof  watching 
the  work  and  observed  the  failure,  which 
was  caused  by  the  west  leg  of  the  A-frame 
being  twisted  or  torn  off  just  below  the  top 
connection.  The  boom  fell  in  a  vertical 
plane  toward  the  north,  struck  the  fire  wall, 
and  broke  off  a  few  feet  outside.  The 
broken  end,  which  was  about  40  ft.  long. 


No  cable  connections  were  broken.  The  ac- 
companying photograph,  taken  the  next 
jporning,  shows  clearly  the  nature  of  the 
break  and  the  position  of  the  fallen  derrick. 

The  broken  timber  was  not  entirely 
sound,  but  no  real  decay  was  visible.  It 
was  .seriously  weakened  by  the  bolt  holes. 
There  were  three  %-m.  holes  in  a  trans- 
verse row  and  two  more  only  2 'A  in.  from 
them  at  the  point  of  failure.  The  wood 
broke  through  all  fire.  There  was  an  old 
crack  or  check  about  2  in.  from  the  outer 
face,  extending  for  some  distance  along  the 
fibers,  which  may  have  been  caused  by  some 
previous  strain.  But  even  with  these  de- 
fects the  stick  was  safe  for  a  much  larger 
direct  load  than  existed  at  the  time  of 
failure. 

In  my  opinion  the  break  was  due  to  a 


VIEW   OK   WRECKED  DERRICK   SHOWS  THE  BROKEN    LEG   OF   A-FRAME 


fell  close  to  the  wall,  the  top  end  punching 
a  hole  through  the  wood  roof  about  25  ft. 
from  the  wall,  and  the  broken  end  leaning 
against  the  wall  at  a  window.  The  blocks 
swung  violently  against  the  wall,  smash- 
ing windows  at  the  fifth,  sixth  and  seventh 
floors  in  the  second  row  from  the  west  cor- 
ner. Several  workmen  and  employees  in 
two  or  three  offices  had  narrow  escapes. 

The  derrick  kicked  backward,  not  being 
fastened  to  the  roof,  struck  a  corner  of  the 
fire  wall,  and  was  turned  toward  the  west. 
The  base  timber  broke  off  near  the  east  leg. 
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twisting  moment  on  the  derrick  head  pro- 
duced by  eccentricity  of  the  guy  connec- 
tions. This  was  not  nearly  so  large  when 
the  boom  was  at  a  moderate  elevation  as 
when  it  was  in  a  high  position.  It  was  ele- 
vated at  an  angle  of  70  or  72  deg.  from  the 
horizontal  at  the  time  of  the  failure.  As 
indicated  in  the  sketch,  there  would  be  con- 
siderable twisting  in  this  position,  which 
would  cause  tension  in  the  front  face  of 
the  legs.  The  connection  of  the  boom  lift- 
ing line  to  the  bottom  of  the  front  plate 
increased  this  eccentric  action,  adding  to 
the  direct  tensile  stress  in  the  leg. 

But  the  heaviest  twisting  moment  could 
have  occurred  when  the  boom  was  swung 
to  the  west  to  hoist  from  the  street.  It 
was  then  nearly  parallel  to  the  front  of  the 
A-frame,  and  its  guy  formed  with  the  side 
guy  from  the  east  wall  a  couple  having  a 
lever  arm  of  26  or  27  in.  The  leg  may  have 
been  slightly  cracked  by  this  strain,  and 
so  weakened  that  when  the  boom  was  in  its 
unusually  high  position  it  easily  failed. 

It  is  quite  unlikely  that  there  would  have 
been  a  failure  if  the  top  connection  had 
been  designed  to  avoid  eccentricity  with 
the  load  in  any  position,  and  if  the  side  guy 
had  not  been  attached  to  the  back  shackle. 
This  is  a  detail  that  should  receive  more 
careful  consideration.  Derricks,  hoists, 
scaffolding,  and  other  erection  equipment 
should  have  proper  design  and  inspection, 
as  well  as  more  permanent  structures. 
They  need  not  necessarily  have  the  same 
factor  of  safety,  but  they  should  be  suffi- 
ciently strong  to  avoid  risk,  and  the  details 
should  not  be  weaker  than  the  members 
they  connect. 
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Letters  to  the  Editor 

Comment  on  matters  of  iniereat  to  engineers  and  contractors  will  he  welcomed 


Lime  and  Cement  vs.  Cement 

Sir:  A  little  over  a  year  ago  I  built  for 
Broadacres  Dairy  Farms  at  Orangeburg, 
N.  Y.,  two  concrete  silos,  each  37  ft.  high 
and  16  ft.  in  diameter,  having  6-in.  walls 
reinforced  with  %-in.  square  twisted  steel 
bars.  Six-foot  forms  were  used,  the  vol- 
ume of  concrete  being  about  1  yd.  to  the 
foot  of  height.  The  concrete  was  propor- 
tioned 1 :2 :4,  the  coarse  aggregate  being 
crusher-run  field  stone  up  to  1^/2  in.,  with 
the  dust  removed. 

The  concrete  was  hoisted  in  a  tower  and 
chuted  from  this  to  the  forms.  In  the  first 
silo  no  lime  was  used,  and  the  concrete  had 
to  be  mixed  watery  to  flow  into  the  narrow 
forms  and  around  the  reinforcement.  In 
the  second  silo  one  shovel  of  hydrated  lime 
was  used  to  each  two-bag  batch,  making 
the  proportion  of  lime  about  5  per  cent  of 
that  of  cement.  With  this  the  concrete  was 
mixed  to  a  cream-like  consistency,  and 
flowed  readily  from  the  chutes  and  around 
the  steel,  giving  a  good  surface  against  the. 
forms.  By  reason  of  the  drier  mix  the 
forms  could  be  removed  considerably 
earlier,  thus  allowing  a  shift  a  day. 

Without  the  lime  I  had  difficulty  in  get- 
ting the  forms  tight  enough  to  prevent 
leakage  of  the  watery  mortar,  with  the  con- 
sequent honeycombed  surface.  The  mortar 
would  also  separate,  the  mortar  chuting 
quickly  into  the  forms,  with  the  separate 
stones  of  the  aggregate  tumbling  slowly 
after.  With  the  lime  the  concrete  slid 
slowly  into  place,  keeping  its  consistency 
throughout,  and  requiring  little  spading. 

Recently  the  concrete  of  both  silos  was 
cut  into  in  attaching  a  building  to  them, 
and  I  could  not  detect  any  difference  in 
hardness  of  the  concrete  in  them;  but  that 
of  the  silo  in  which  the  lime  was  used 
showed  a  more  uniform  distribution  of  the 
coarse  aggregate. 

In  this  case  the  cost  of  concrete  mate- 
rials was  increased  by  the  cost  of  the  lime; 
but  the  foregoing  appears  to  indicate  that 
the  lime  could  replace  some  of  the  cement 
without  injury  to  the  concrete,  thus  making 
the  cost  of  materials  the  same  or  less,  while 
reducing  the  cost  of  placing. 

R.  M.  Creamer. 

Orangeburg,  N.  Y. 


Prepared  Mortar  as  a  Cure  for 
Present  Carelessness 

Sir:  Experienced  engineers  know  that  a 
structure  is  not  superior  in  strength  to  the 
material  of  which  it  is  built,  and  that  a  wall 
can  be  no  stronger  than  the  mortar  which 
binds  its  parts  together.  This  then  brings 
us  to  the  question  of  failures  of  brick 
masonry  that  have  been  reported  in  your 
columns  during  the  past  few  weeks  due  to 
more  or  less  common  poor  but  often  expens- 
ive practices  of  some  engaged  in  the  con- 
tracting business. 

I  make  particular  reference  to  the  abuses 
of  such  well-known  standard  materials  of 
construction  as  Portland  cement  and  lime. 
In  your  issue  of  Sept.  2,  on  page  294,  is 
printed  Sanford  E.  Thompson's  report  of 


the  failure  of  the  brick  piers  in  a  school 
building  at  Roxbury,  Mass.,  in  which  a  di- 
rect abuse  of  the  materials  just  mentioned 
is  given  as  one  of  the  causes  of  the  failure. 
On  Aug.  28  last  a  five-story  building  col- 
lapsed in  Marion  Avenue  between  East 
187th  and  188th  streets,  New  York  City, 
killing  two  and  injuring  fifteen  workmen. 
Several  persons  were  arrested,  charged  with 
manslaughter,  it  being  the  opinion  that  the 
building  was  inefficiently  constructed  and 
could  not  stand.  One  bricklayer  stated  he 
had  never  seen  such  "rotten"  cement.  It  is 
safe  to  say  that  the  cement  was  up  to  the 
standard,  but  can  the  same  be  said  of  the 
mortar?  On  the  other  hand,  it  is  safe  to 
say  that  a  most  flagrant  misuse  and  abuse 
of  cement  was  committed. 

In  spite  of  the  efforts  to  construct  build- 
ing codes  to  prevent  occurrences  of  this, 
kind,  building  departments  to  furnish  in- 
spection, etc.,  still  these  failures  occur  from 
time  to  time,  and  after  the  din  of  failure 
has  subsided  the  verdict  is  "careless  mixing 
or  skinning  the  mortar." 

There  is  nothing  mysterious  about  Port- 
land cement  or  lime  as  commonly  used  in 
building  construction.  Both  of  these  mate- 
rials are  manufactured  along  highly  scien- 
tific lines  by  reputable  and  responsible  con- 
cerns to  pass  certain  well-known  and  ac- 
cepted specifications;  and  if  the  manufac- 
turers' instructions  are  followed  in  using 
the  materials,  they  can  be  depended  upon 
to  perform  their  particular  functions. 
Specifications  are  written  by  engineers  and 
architects  with  known  results  in  mind,  and 
the  job  is  then  turned  over  to  the  contractor 
for  completion.  Unfortunately,  however, 
these  standard  materials  are  destined  after 
shipment  to  be  passed  to  the  hands  of  many 
who  either  know  nothing  about  the  materi- 
als entering  into  building  construction  or  do 
know  but  prefer  to  disregard  all  governing 
conditions  to  reap  big  profits  upon  conclud- 
ing a  contract. 

This  important  subject  of  the  misuse  and 
abuse  of  Portland  cement  and  lime  offers 
the  following  solution  as  probably  being  the 
best  method  to  avoid  failures  such  as  men- 
tioned: The  adoption  of  a  prepared  brick 
mortar,  which  would  be  delivered  on  the 
building  site  ready  for  mixing  with  water. 
Such  a  mortar  would  carry  the  following 
advantages : 

1.  The  mortar  would  be  delivered  on  the 
job  by  a  reputable  builders'  supply  concern 
in  packages  of  convenient  size  for  handling, 
each  package  marked  with  the  name  of  the 
manufacturer. 

2.  The  reputation  of  the  builders'  supply 
concern  would  protect  the  engineer  or  archi- 
tect against  receiving  anything  but  a  suit- 
able mortar. 

3.  Proportions  of  cement,  lime  and  sand 
would  be  accurately  made  by  weight  ac- 
cording to  some  formula  known  to  give  biest 
results  from  both  economic  and  structural 
viewpoints. 

4.  Mixing  would  be  done  mechanically 
for  any  given  length  of  time  to  insure  thor- 
ough distribution  of  all  materials. 

5.  Every  pound  of  mortar  to  be  used  in  a 
building  would  be  of  the  same  identical  pro- 


portions and  would  have  received  the  same 
amount  of  mixing.  Every  package  of  mor- 
tar would  be  the  same  as  the  one  previously 
used. 

6.  The  mortar  would  be  ideal  for  the  pur- 
pose intended. 

It  will  readily  be  seen  that  a  prepared 
mortar  such  as  mentioned  would  not  only 
make  reliable  mortar  joints  but  would  auto- 
matically eliminate  the  loss  of  life  and  prop- 
erty, as  cement  and  lime  mortar  properly 
proportioned,  mixed  and  used  does  not  fail. 

As  to  the  cost  of  a  prepared  mortar  of 
this  kind,  it  probably  would  not  cost  more 
than  the  mortar  as  it  is  mixed  and  used  at 
present.  A  ton  of  prepared  mortar  would 
lay  2000  bricks  with  ordinary  joints,  and 
approximately  exact  quantities  of  mortar 
could  be  ordered  for  each  job.  There  would 
be  no  waste  materials.  It  is  not  infrequent 
to  find  a  waste  of  from  10  to  15  per  cent 
upon  screening  the  sand,  and  there  would 
be  no  unused  piles  of  sand  after  completion 
of  jobs.  Taking  these  items  into  considera- 
tion, and  others  that  enter  into  the  prepara- 
tion of  mortar  on  the  job,  a  prepared  mor- 
tar should  cost  no  more  than  when  it  is 
mixed  on  the  job. 

Prepared  mortar  of  this  kind  has  been 
in  use  in  the  city  of  Cleveland  for  the  past 
two  years,  and  it  seems  that  no  new  mate- 
rials introduced  into  any  market  could  have 
had  a  more  rapid  development  than  pre- 
pared mortar.  Engineers,  architects  and 
contractors  have  accepted  it  as  standard 
practice  with  the  satisfying  knowledge  that 
they  are  using  a  mortar  that  is  safe,  eco- 
nomical and  produces  "sure-thing"  results. 

No  doubt  engineers  and  architects  in  all 
other  large  cities  would  be  quick  to  see  all 
the  advantages  of  a  prepared  mortar  of  this 
kind  and  would  standardize  it  as  is  being 
done  in  Cleveland;  and  going  further,  it 
would  probably  only  be  a  short  time  before 
the  first-class  cities  would  make  it  impera- 
tive, through  their  building  codes,  that  a 
prepared  mortar  be  used  on  every  job  of 
brick  masonry. 

Hydrated  Lime  Bureau, 
Norman  G.  Hough,  Manager. 

Pittsburgh. 


Inadequate  Compression 
Members 

Sir:  A  striking  illustration  of  the  re- 
sults of  using  improperly  designed  com- 
pression members  was  recently  noted  by 
the  writer  in  making  an  examination  of  an 
old  steel  highway  bridge.  The  bridge  in 
question  is  of  the  ordinary  light  construc- 
tion still  quite  common  in  some  sections  of 
the  country.  It  is  a  seven-panel,  pin-con- 
nected Pratt  truss,  125  ft.  center  to  center 
of  end  pins,  22  ft.  center  to  center  of 
chords,  and  17  ft.  IQV2  in.  center  to  center 
of  trusses.  The  vertical  posts  or  compres- 
sion members  are  all  built  of  four  2  x  2  x 
3/16-in.  angles,  laced. 

With  only  one  or  two  exceptions  these 
posts  were  bowed  or  buckled  to  such  an  ex- 
tent that  the  defect  was  quite  noticeable 
from  the  roadway  of  the  bridge.  Such  a 
defect,  if  occurring  in  only  one  or  two  mem- 
bers, might  reasonably  be  assumed  to  be  the 
result  of  injury  to  the  piece  during  fabri- 
cation or  erection,  but  such  an  assumption 
seems  hardly  reasonable  when  practically 
all  of  the  members  show  the  same  defect. 

It  seems  to  the  writer  that  the  cause  of 
the  buckling  is  made  quite  clear  by  an  ex- 
amination of  the  properties  of  the  post  sec- 


October  21,  1916 


ENGINEERING     RECORD 


509 


tion.  The  radius  of  gyration  about  the  axis 
along  the  lacing  is  0.98  in.  and  the  distance 
between  pin  centers  is  22  ft.,  making  the 
value  of  l/r  equal  to  269.  The  column  form- 
ulas usually  specified  cannot,  of  course,  be 
applied  for  such  a  large  ratio  of  length  to 
radius  of  gyration,  some  of  the  straight- 
line  formulas  giving  negative  allowable 
stresses.  The  maximum  computed  dead- 
load  stress  in  any  post  is  less  than  8000  lb., 
or  2800  lb.  per  square  inch.  The  posts  have 
buckled,  as  would  be  expected,  in  the  direc- 
tion of  the  least  radius  of  gyration  and 
parallel  to  the  axis  of  the  truss. 

E.  F.  Kelley, 
Assistant    Bridge    Engineer,    Iowa    State 
Highway  Commission. 
Ames,  Iowa. 


Evidence  Presented  on  Wear  of 
Concrete  Roads  in  Wayne  County 

Sir:  The  article  (page  434)  and  edito- 
rial (page  427)  in  your  issue  of  Oct.  7,  on 
the  resurfacing  of  concrete  roads  in  Wayne 
County,  Michigan,  impose  upon  me  a  very 
disagreeable  necessity.  We  have  never  ex- 
ploited the  deterioration  and  repair  of 
Wayne  County  concrete  roads.  When,  how- 
ever, the  Engineering  Record  states  that 
"no  concrete  roads  in  Wayne  County  have  as 
yet  worn  out"  it  seems  desirable  in  the  in- 


tent that  in  an  automobile  one  could  proceed 
over  them  only  on  low  gear  and  at  very 
slow  speed. 

In  calling  your  attention  to  these  facts, 
which  I  think  completely  disprove  your 
statement  that  "no  concrete  roads  in  Wayne 
County  have  as  yet  worn  out,"  I  fully  realize 
that  it  is  possible  to  point  to  failures  of 
every  type  of  pavement.  I  hope,  therefore, 
that  I  shall  not  be  accused  of  exploiting  the 
two  Wayne  County  road  failures  here  re- 
ferred to.  I  merely  wish  to  correct  the 
statement  made  in  your  editorial  note. 

With  reference  to  the  article,  as  distin- 
guished from  the  editorial  note,  it  does  not 
give  the  cost  of  the  resurfacing  of  Grand 
River  Avenue,  which  really  amounted  to 
building  a  new  concrete  road  on  top  of  the 
old  one  that  had  gone  to  pieces.  Should  I 
suggest  that  a  better  way  of  repairing  the 
road  would  have  been  to  utilize  the  old  road 
as  a  concrete  foundation  for  an  asphalt 
macadam  wearing  surface  my  statement 
might  bj  taken  merely  as  that  of  an  asphalt 
advocate.  This  much,  however,  is  indis- 
putable: The  cost  of  providing  a  durable 
2-in.  asphalt-macadam  wearing  surface 
would  have  been  very  much  less  than  the 
cost  of  building  a  new  3-in.  concrete  road 
'on  top  of  the  old  one.  Since  you  have  made 
reference  to  the  cost  of  the  work  as  done, 
you  may  consider  it  desirable  to  ascertain 


CONCRETE  ROAD  CLOSED  FOR  REPAIRS 

ets  are  driven  right,  whether  timber  is 
good  or  bad,  whether  the  concrete  is  being 
mixed  properly,  etc.  He  also  gives  the  su- 
perintendent "pointers"  on  how  to  carry  on 
the  work. 

It  is  the  most  unreasonable  condition  ex- 
isting in  any  business  in  this  country  to- 
day. You  engineers  work  on  the  theory 
that  a  man  is  an  engineer  when  he  grad- 
uates from  an  engineering  school.     He  is 
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terests  of  truth  to  call  your  attention  to  the 
photographs  inclosed  herewith.  You  will 
note  chat  these  photos  of  Grand  River  Ave- 
nue were  made  in  May  of  this  year.  They 
show  the  extensive  repairs,  amounting  al- 
most to  reconstruction,  that  were  then  tak- 
ing place.  Gratiot  Avenue,  another  Wayne 
County  concrete  pavement,  was  at  the  same 
time  in  a  similar  state  of  disintegration. 
Both  roads  had  "worn  out"  to  such  an  ex- 


just  what  this  cost  was,  including  the  re- 
pairs made  to  the  old  road  and  the  subse- 
quent resurfacing  thereon. 

D.  T.  Pierce, 
Executive  Assistant,  Barber  Asphalt  Pav- 
ing Company. 
Philadelphia. 


DEFECT    IN    GRATIOT  AVENUE  WORK 


Justice  to  the  Contractor 

Sir:  In  your  issue  of  Sept.  9,  page  331, 
J.  L.  Harrison  of  Manila  has  something  to 
say  concerning  justice  to  contractors,  and 
in  the  issue  of  Sept.  16,  page  359,  Albert 
M.  Wolf  also  discusses  the  subject.  Both 
of  these  gentlemen  have  the  same  idea  that 
is  causing  contractors  so  much  trouble, 
namely,  that  the  engineer  is  right  regard- 
less. 

To  begin  with  I  want  to  say  something 
regarding  the  system  now  practised 
throughout  the  United  States.  When  a 
young  man  graduates  from  an  engineering 
school  some  engineer  gives  him  a  job  as  in- 
spector. You  can  tell  how  much  he  knows 
by  the  salary  he  is  paid,  usually  from  |60 
to  $85  per  month.  His  principal  duty  is  to 
tell  a  superintendent  (who  is  probably  paid 
from  $175  to  $1,000  per  month)  how  much 
he,  the  inspector,  knows.  This  boy  engi- 
neer (?)  who  has  had  no  experience  what- 
ever tells  this  superintendent  whether  riv- 


no  more  an  engineer  than  is  a  man  a  busi- 
ness man  when  he  graduates  from  a  busi- 
ness school.  Whoever  heard  of  taking  a 
young  man  out  of  a  business  college  and 
putting  him  in  charge  of  a  bank?  Why 
not?  He  pursued  a  business  course,  with 
banking  and  bookkeeping,  etc.  It  sounds 
foolish,  but  that  is  the  condition  you  are 
forcing  on  the  contractors. 

Mr.  Wolf  lays  particular  emphasis  on 
the  engineering  contractor  who  "carefully 
analyzes"  every  bid.  I  wish  we  could  have 
secured  Mr.  Wolf's  service?  to  analyze  care- 
fully some  of  our  bids  this  season  and  make 
ample  allowance  for  a  rainy  season,  labor 
shortage,  and  a  scarcity  of  freight  cars. 
These  conditions  soon  convert  a  good  con- 
tract into  a  losing  one. 

Mr.  Wolf  makes  a  startling  statement 
when  he  says  that  the  more  experience  a 
man  has  in  inspection  work  the  less  he  is 
worth  to  the  owner.  I  think  if  Mr.  Wolf 
will  reconsider  this  statement  he  will  with- 
draw it.  For  my  part  I  know  I  would 
rather  let  an  experienced  tailor  make  me  a 
suit  of  clothes  than  some  graduate  from  a 
sewing  school. 

I  want  to  call  a  few  instances  to  your  at- 
tention in  which  contractors  have  suffered 
at  the  hands  of  engineers.  A  few  years 
ago  I  was  working  as  an  inspector  under 
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an  engineer  who  "carefully  analyzes" 
things.  The  contractor  was  building  a 
parapet  wall  about  3  ft.  6  in.  high  on  the 
top  of  a  concrete  dam.  In  one  place  the 
wire  across  the  forms  broke  and  the  weight 
of  the  concrete  sprung  the  forms  consid- 
erably at  that  point.  The  foreman  removed 
part  of  the  concrete  and  drew  the  form 
back  as  near  to  place  as  he  could  get  it.  It 
happened  that  the  engineer  was  on  the  job 
that  day  (it  was  too  cloudy  for  him  to  go 
fishing)  and  saw  the  whole  accident.  He 
told  me  to  have  the  foreman  remove  that 
section  (.16  ft.)  I  got  a  level  and  checked 
the  form  and  found  that  it  was  V4  in.  out 
"of  plumb  in  3  ft.  6  in.,  and  I  refused  to 
make  him  take  it  out  for  that  slight  dif- 
ference. The  engineer  made  him  remove 
it,  however,  saying  that  anybody  would 
know  that  that  wire  was  not  heavy  enough 
to  hold  those  forms.  That  same  size  wire 
had  worked  successfully,  though,  in  some 
2000  ft.  of  wall  that  had  been  built. 

Last  season,  in  laying  concrete  pave- 
ment, we  came  in  contact  with  some  engi- 
neering judgment  that  was  quite  expensive. 
The  specifications  called  for  a  subgrade  5 
in.  below  the  top  of  the  forms,  to  be  rolled 
with  a  10-ton  roller.  We  graded  the  street 
and  rolled  .it  as  per  specifications,  and 
when  we  came  to  laying  the  pavement  the 
inspector  fortified  himself  with  a  piece  of 
chalkline  and  immediately  found  places 
where  the  grade  was  %  in.  too  high.  Any- 
one who  has  ever  been  around  construction 
work  knows  that  dirt  cannot  be  rolled  any 
closer  than  ^4  in.,  and  there  was  just  as 
much  of  it  Yi  in.  too  low  as  there  was  too 
high.  I  offered  to  take  out  any  dirt  will- 
ingly where  the  average  of  five  readings 
across  the  road  was  less  than  5  in.  He 
pulled  out  the  specifications  and  showed  me 
where  5  in.  was  called  for,  and  said  noth- 
ing else  would  do,  and  we  had  to  grade 
over  4  miles  of  road  under  such  tyrannical 
inspection. 

I  know  of  another  case  that  happened  in 
one  of  the  large  cities  on  this  coast  that 
shows  what  the  contractors  are  up  against. 
In  bidding  on  a  job  the  contractor  bid  on 
new  curb  and  on  old  curb  torn  up  and  re- 
placed. There  was  only  3  ft.  of  the  latter 
shown  on  the  plans,  so  he  put  the  same 
price  down  for  both,  as  it  would  have  been 
foolish  to  waste  time  trying  to  figure  costs 
on  such  a  small  amount  of  work.  During 
the  course  of  construction  the  computers 
made  an  error  in  grade,  and  after  the  curbs 
were  in  they  discovered  that  one  block  was 
a  foot  too  high.  They  made  the  contractor 
tear  out  this  curb  and  replace  it  for  his 
price  per  foot  because  he  bid  on  tearing 
out  and  replacing  curb.  I  was  estimating 
new  work  for  the  city  at  that  time,  and  be- 
fore bids  were  called  for  I  protested  against 
taking  such  an  unfair  advantage  of  a  con- 
tractor; but  the  engineer  in  charge  of  this 
job  thought  that  was  a  clever  piece  of  en- 
gineering. 

A  year  or  so  ago  a  Western  state  high- 
way engineer,  in  his  yearly  report  to  the 
governor,  showed  a  novel  combination  of 
engineering  skill  and  high  finance.  In  one 
county  a  certain  amount  was  appropriated 
for  road  construction.  The  contract  was 
let  to  a  Seattle  concern,  and  after  the  work 
was  under  way  the  engineer  deemed  it  ad- 
visable to  change  the  location,  involving 
thousands  of  yards  of  extra  excavation.  In 
his  report  the  engineer  stated  that  under 
the  original  classification  of  excavation  the 
county  did  not  have  enough  money  to  com- 
plete the  work,  but  by  changing  the  classi- 


fication there  was  still  a  balance  of  more 
than  $1,000  in  the  road  fund.  I  might  say 
in  connection  with  this  that  the  contractor 
brought  suit,  which  is  still  in  the  courts, 
for  something  over  $60,000.  Such  a  case 
as  this  should  be  punishable  with  a  peni- 
tentiary sentence.  Obtaining  money  by 
altering  the  classification  of  earthwork  is 
not  different  from  obtaining  money  by  al- 
tering a  set  of  books. 

I  could  cite  a  hundred  cases  equally  as 
ridiculous.  As  long  as  this  feeling  and  con- 
dition exist  there  is  going  to  be  trouble  be- 
tween engineers  and  contractors.  As  long 
as  you  engineers  start  on  a  job  with  the 
feeling  that  the  contractor  is  a  crook  you 
are  going  to  cause  yourselves  trouble  and 
cost  the  contractor  money,  and  nobody  will 
be  benefited.  We  in  the  contracting  game 
do  not  claim  to  know  it  all,  but  we  hate  to 
have  some  kid  with  a  B.S.  degree  tell  us 
how  little  we  know.  Experienced  engineers 
and  inspectors  are  all  we  ask  for.  A  give- 
and-take  proposition  is  fair  for  both  sides, 
but  the  way  it  is  at  the  present  the  con- 
tractors give  and  the  engineers  take.  We 
do  not  care  what  the  specifications  are  with 
a  fair  engineer.  We  bid  on  doing  the  work 
right,  and  that  is  all  a  fair  and  experienced 
engineer  will  ask  of  us. 

Portland,  Ore.  J.  T.  Carmichael. 

[In  justice  to  the  "boy  engineer"  it 
should  be  noted  that  in  three  of  the  four 
examples  cited  by  Mr.  Carmichael  the  of- 
fenders appear  to  have  been  engineers  of 
more  mature  years.  Unquestionably  "kid" 
inspectors  with  the  B.S.  degree  do  often 
outrage  engineering  common  sense,  but 
their  complete  elimination  would  hardly 
settle  all  difficulties  between  engineers  and 
contractors. — EDITOR.  | 


Eccentric  Loading  on  Columns 

Sir:  I  have  read  with  interest  the  article 
in  your  issue  of  Sept.  2  discussing  "Eccen- 
tric Loading  on  Columns"  and  the  comments 
in  the  issue  of  Sept.  30.  The  article  has 
special  reference  to  columns  in  mill  build- 
ings and  gives  equations  for  the  moments 
and  reactions  on  such  columns  where  sub- 
jected to  eccentric  loads  from  traveling 
overhead  cranes. 

The  assumptions  made  in  working  out 
the  above  are  erroneous  in  the  following 
particulars:  It  is  assumed  that  the  roof 
truss  is  .so  held  at  its  opposite  end  that  it 
prevents  any  horizontal  movement  at  the 
top  of  the  column,  while  as  a  matter  of 
fact  all  that  holds  it  is  a  column  exactly  like 
the  one  under  consideration  Cexcept  in  some 
special  cases)  and  which  deflects  exactly  as 
much,  due  to  the  force  Ri.  The  only  con- 
dition under  which  there  would  be  no  de- 
flection at  top  of  column,  where  both 
columns  are  alike,  would  be  that  of  the 
crane  load  at  the  center  of  the  crane  as  in 
FiK.  1  herewith.  As  the  load  may  be  at 
either  end  of  the  crane  the  condition  for 
any  mathematical  discussion  should  be  as 
shown  in  Fig.  2.  Under  such  conditions  it 
is  obvious  that  hinged  ends  at  both  ends  of 
the  columns  would  result  in  collapse. 

As  a  great  many  columns  carrying  crane 
runways  are  constructed  with  a  much 
smaller  section  above  the  girder  seat  than 
below,  the  moments  of  inertia  of  the  two 
sections  are  ouite  different  and  should  be 
considered  in  working  out  any  table  for  use 
in  design. 

The  article  in  Question  states  that  "it  is 
better  to  avoid  eccentricity  than  to  make 
provision    for    it.      When    practicable,    col- 


umns as  in  Fig.  4  should  be  used."  The 
crane  load  in  Fig.  4  is  certainly  eccentric, 
as  the  neutral  axis  is  some  distance  from 
the  edge  of  the  column  on  which  the  girder 
rests,  although  the  bending  is  much  less 
than  that  in  a  thinner  column  carrying  the 
crane  girders  on  a  bracket. 

It  should  be  borne  in  mind  that  a  great 
many  mill  buildings  are  built  with  side  bays 
that  so  hold  the  main  columns  that  the  con- 
ditions become  too  complex  to  allow  a  satis- 
factory analysis,  and  when  the  condition  is 
further  complicated  by  the  addition  of 
swinging  jib  cranes  and  the  consideration 
of  lateral  impact  from  any  of  the  crane 
loads,  it  devolves  upon  the  designer  to  make 
a  reasonable  assumption  as  to  what  factors 
to  ignore,  and  to  use  conservative  unit 
stresses. 

It  would  seem  proper  when  the  crane 
loads  cause  flexure  which,  if  combined  with 
the  direct  compression,  does  not  cause  ten- 
sion in  the  anchor  bolts,  to  regard  the  base 
of  the  column  as  fixed,  but  unless  the  roof 
truss  is  quite  deep  at  the  ends  the  top 
should  not  be  so  considered.     A  truss  with 


Fig.  1 


Fig.  2 


no  end  depth,  as  in  Fig.  3  of  your  issue  of 
Sept.  30,  page  419,  where  the  top  and 
bottom  chord  members  intersect  about  at 
the  center  of  the  columns,  does  not  offer 
much  resistance  to  flexure  and  cannot  be 
regarded  as  "fixing"  the  end  of  the  column. 
The  large  gusset  plate  simply  transfers  the 
moment  to  the  individual  members  of  the 
truss,  which  members  are  generally  small 
as  compared  with  the  column  section,  and 
deflect  too  much  under  flexure  to  offer  a 
restraining  moment  of  any  great  amount. 

Howard  C.  Baird, 
Boiler,   Hodge   &   Baird,   Consulting   Engi- 
neers. 
New  York  City. 


Slide  Rule  for  Number  of  Rivets 

Sir:  In  looking  through  some  old  papers 
recently  I  came  across  a  slide  rule  which  I 
designed  in  1907  which  gives  with  very  lit- 
tle effort  the  number  of  rivets  required  in 
rivieted  connections. 

Believing  that  this  may  be  of  interest  to 
some  of  your  numerous  readers  I  am  inclos- 
ing herewith  two  of  the  rules  made  up  in 
usable  form,  and  two  sets  of  instructions 
which  I  prepared  for  their  use.  If  any  of 
your  readers  are  interested  in  this  I  will  be 
glad  to  give  them  rules  free  of  charge  from 
the  small  lot  that  I  have  on  hand. 

W.  Waiters  Pagon. 

Baltimore.  Consulting  Engineer. 


Shallow  Brick  Economical 

King  County,  Washington,  has  recently 
la'd  3  miles  of  a  monolithic  brick  pavement 
20  ft.  wide  on  which  brick  2-l4  in.  deep  was 
used.  These  brick,  laid  on  the  cut  side, 
cost  $21.75  per  1000  and  require  only  36 
to  the  square  yard.  The  standard  pavers, 
laying  41  to  the  square  yard,  cost  in  Kin? 
County  $28.75  per  1000.  The  estimated 
saving  is  about  $5,000  per  mile.  The  brick 
used  are  of  the  "vertical-fiber"  type. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Heavy  Smithing  Job  Done  in  Open 
on  Bent  Crusher  Spindle 

By  H.  S.  CARPENTER 
Cobleskill,   N.   Y. 

BY  PLACING  it  horizontally  on  two  rails 
so  that  it  could  be  rolled  over  at  the 
right  moment,  and  building  a  brick  furnace 
around  it,  the  writer  recently  straightened 
in  the  open  the  spindle  of  a  No.  6  McCully 
gyratory  crusher  which  had  been  bent  just 
below  the  bell  until  the  bottom  bearing  was 
2%  in.  off  center.  As  may  be  seen  from 
the  photograph  the  spindle  and  bell  were 
supported  so  that  they  could  be  rolled  over 
on  two  light  rails  blocked  up  from  the 
ground. 

Around  them  there  was  built  a  furnace 
of  firebrick  and  fireclay  in  the  bottom  of 
which  was  an  air  blast  supplied  through  a 
hose  from  the  compressor  plant.  The  spin- 
dle was  placed  with  the  concave  side  of 
the  bend  down  over  the  hottest  part  of 
the  furnace.  It  was  heated  until  it  scaled 
a  little  more  than  half  way  around,  when 
the  furnace  was  quickly  torn  down  and  the 
spindle  rolled  over  until  the  concave  side 
was  on  top. 

Four  men  working  in  relays,  two  at 
a  time,  then  drove  down  on  the  top 
of  the  spindle  with  14-lb.  sledges  while 
water  was  played  on  the  under  side  of  the 
bend  with  a  hose.  The  wetting  caused  that 
side  to  contract,  and  straighten  the  bend. 
The  sledging  compressed  the  metal  on  the 
under  side  of  the  spindle  so  that  it  did  not 
bend  up  again  when  cooling.  The  job  was 
a  complete  success  in  straightening  the 
spindle,  which  is  now  in  service  in  the 
crusher,  and  up  to  the  present  time  has 
shown  no  signs  of  weakness. 


Motor  Truck  with  Flanged  Wheels 
Draws  Flat-Car  Trailer 

MOTOR  TRUCKS  equipped  with  steel 
flanged  wheels  for  operating  on  rails 
have  made  it  possible  and  practical  for  rail- 
roads and  construction  companies  to  sal- 
vage rails  on  abandoned  spur  lines  and  in 
construction  camps  where  heretofore  the 
cost  of  reclaiming  the  rails  by  other 
methods  was  exceedingly  high.  A  recent 
test  on  the  Chicago,  Burlington  &  Quincy 
Railroad  bespeaks  the  success  of  the 
trucks. 

The  Burlington  decided  to  salvage  the 
rails  on  the  abandoned  McLaughlin  lumber 
and    tie    road    connecting    the    station    at 


shape  to  permit  the  use  of  a  heavy  locomo- 
tive would  have  been  prohibitive. 

The  contractors  finally  decided  to  try  out 
a  motor  truck.  An  order  was  placed  with 
the  White  Company  in  Cleveland  for  a 
standard  li/2-ton  truck,  which  was  shipped 
to  the  Burlington  railroad  shops  at  Have- 
lock,  Neb.  There  it  was  equipped  with  a 
set  of  steel  wheels  with  flanges  for  operat-' 
ing  on  rails,  reshipped  to  Nahant,  Mont., 
and  put  to  work. 

During  the  first  month  the  truck  was  in 
service  it  covered  about  3300  miles,  averag- 
ing 108  miles  a  day.  By  the  use  of  a  flat 
car  as  a  trailer,  12  tons  of  rails  were 
hauled  into  Nahant  each  trip.  The  truck 
made  two  round  trips  a  day,  climbing  sev- 


MOTOK    IKIJCK  UN    THA<JK    HAULS   12  TONS  OF  RAILS  WITH   FLAT    CAR    At;    IHAILKR 


Nahant,  in  the  Black  Hills  of  Montana, 
with  the  forests  35  miles  to  the  west.  The 
contract  for  the  job  was  awarded  to  the 
Black  Hills  Transfer  Company.  A  locomo- 
tive could  not  be  used  to  haul  the  rails,  be- 
cause the  forest  reserve  laws  require  oil 
burners,  and  only  wood  burners  were  avail- 
able. Furthermore,  the  track  had  not  been 
kept  in  repair,  and  the  cost  of  putting  it  in 


eral  grades  as  steep  as  7  per  cent  on  second 
and  third  gear  and  registering  an  economy 
record  of  better  than  10  miles  to  a  gallon 
of  gasoline.  After  depositing  its  load  at 
Nahant  the  truck  made  the  27-mile  trip  to 
the  forests  on  fourth  speed. 


SPINDLE  WAS  HEATED  ON   INSIDE  OF  BEND,   THEN    ROLLED  OVER  AND  STRAIGHTENED 


Cantilever  Forms  Save  Tie  Rods  on 
Thick  Lock  Walls 

THE  cantilever  type  of  wall  forms  de- 
veloped at  Panama  has  been  cleverly 
adapted  in  the  construction  of  walls  up  to 
40  ft.  and  more  in  thickness  for  Lock  2 
on  the  Welland  Ship  Canal.  In  the  use  of 
these  forms,  anchor  bolts  18  in.  long  are  em- 
bedded as  each  lift  of  concrete  is  placed. 
These  bolts,  on  a  line  near  the  top  of  the 
lift,  project  through  the  concrete  after  the 
forms  have  been  removed.  Posts  made  of 
two  4  X  10-in.  timbers  laced  together,  and 
of  sufficient  length  to  reach  from  the  top  of 
the  next  lift  to  a  point  several  feet  below 
the  line  of  anchor  bolts,  are  then  stood  up 
and  clamped  against  the  concrete  by  these 
bolts.  These  posts,  acting  as  cantilevers 
above  the  bolts,  support  the  next  lift  of 
forms  during  concreting.  On  the  work  re- 
ferred to,  described  at  length  on  page  490 
of  this  issue,  these  forms  are  used  not  only 
for  the  vertical  face,  but  for  the  back  face 
of  the  lock  walls,  which  is  offset  in  steps. 
This  is  accomplished  by  bracing  the  form 
slabs  to  the  uprights  with  short  horizontal 
posts,  as  is  plainly  shown  in  the  accompany- 
ing   photograph.      For   work    where   large 
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batches  of  concrete  are  dumped  from  a  buck- 
et, as  in  this  case,  and  where  very  long  tie 
rods  would  be  readily  bent  or  broken,  these 
forms  are  a  great  advantage. 

Work  on  the  Welland  Ship  Canal  is  under 
the  direction  of  J.  L.  Weller,  engineer  in 
charge  for  the  Department  of  Railways  and 
Canals.  Baldry,  Yerburgh  &  Hutchinson 
are  contractors  for  Section  2,  on  which  the 
forms  described  are  in  use. 


Deck  Trusses  Changed  for  100- 
Foot  Girders  Between  Trains 

By  A.  HALL 
Akron,  Ohio 

TWO  deck  girders,  each  weighing  80  tons 
and  forming  a  span  103  ft.  long,  were 
recently  set  by  the  writer  in  30  minutes 
each  by  shifting  the  track  to  one  side,  cut- 
ting off  the  caps  of  pony  bents  which  sup- 
ported it,  lowering  the  girder  to  place  and 
shifting  the  track  back  on  top  of  it.  The 
girders  were  set  between  trains  in  30-min- 
ute  intervals,  arranged  with  the  dispatcher, 
and  the  entire  work  was  carried  out  with- 
out delaying  a  single  train. 

Falsework,  of  which  ten  bents  were  re- 
quired, was  first  driven  and  capped  below 
the  bottom  chord  of  the  old  deck  truss  to 
support  it.  Inside  the  truss,  on  top  of  this 
falsework,  were  erected  pony  bents  which 
were  capped  to  support  the  track  itself. 
All  the  interior  steel  of  the  old  bridge  was 
then  removed,  leaving  the  two  trusses 
standing  alone. 

The  only  hoisting  equipment  available  to 
set  the  new  girders  was  a  15-ton  Browning 
locomotive  crane  and  a  Lidgerwood  hoist 


used  in  driving  the  falsework.  Each  girder 
had  to  be  set  just  outside  the  rail  under 
the  ends  of  the  ties,  and  the  pony  bents 
could  not,  of  course,  be  made  narrow  enough 
to  permit  this.  A  heavy  A-frame  was  set 
up  at  one  end  of  the  bridge  and  an  eight- 
part  wire  rope  fall,  led  to  the  hoist,  was 
used  to  handle  one  end  of  the  girders,  while 
the  other  end  was  handled  by  the  crane  on 
a  high  boom.  The  girders  were  brought 
out  on  the  span,  on  cars,  picked  up  with 
this  equipment  and  lowered  on  the  pony 
bents  outside  the  track  directly  over  the 
outer  line  of  posts.  The  caps  of  these  bents 
on  one  side  of  the  track  were  then  sawed 
nearly  through  3  ft.  from  the  end  between 
the  girder  and  the  track.  In  the  30-minute 
interval  arranged  for  with  the  dispatcher 
this  girder  was  again  hooked  by  the  falls 
and  the  crane,  the  caps  were  cut  entirely 
through  and  the  short  ends  under  the  girder 
turned  around  lengthways  on  the  dowel 
pins  holding  them  to  the  posts  of  the  pony 
bents.  Meanwhile  the  ties  had  been  slid  as 
far  over  to  one  side  as  possible,  and  jacks 
and  blocking  had  been  set  on  the  pony  bents 
under  the  track  to  raise  it  slightly  until  the 
girder  could  be  placed.  Turning  the  ends 
of  the  caps  left  a  slot  in  which  the  girder 
could  be  lowered  and  swung  over  to  place. 
As  soon  as  it  was  set  the  ties  were  slipped 
back  over  it  and  the  track  lowered. 

To  set  the  girder  on  the  other  side,  the 
ties  were  slid  the  other  way  over  the  first 
girder  and  that  side  of  the  track  chained 
down  to  the  truss  on  that  side.  We  merely 
blocked  or  jacked  this  side,  a  little  high,  of 
course,  to  elevate  the  track  enough  for 
clearance  of  the  entering  girder.  The  re- 
maining part  of  the  pony  bents  which  had 
supported  the  other  side  of  the  track  up  to 
this  time  were  then  knocked  down  on  to  the 
lower  falsework  after  the  second  girder  had 
been  raised  clear,  and  this  girder  was  then 
lowered  and  set  as  the  first  one  had  been. 
The  track  was  then  unchained  and  re- 
placed, and  the  bracing  put  in. 

The  entire  work  took  some  time,  as  the 
road  was  very  busy  and  there  was  a  severe 
penalty  for  delaying  any  trains.  The  crane 
had  to  be  taken  into  a  siding  at  least 
twenty-five  times  during  the  work.  The 
bridge  described  is  on  the  Louisville  & 
Nashville  Railroad  in  Kentucky. 


Cement  Gun  Makes  Monolithic 
Reservoir  Without  Forms 

BY  draping  canvas  over  the  framework 
of  reinforcing,  a  concrete  reservoir  at 
Elmhurst,  111.,  has  been  b.uilt  with  a  cement 
gun  without  forms.  When  the  first  layer 
shot  from  the  inside  against  the  canvas  se- 
cured to  the  outside  has  set,  further  build- 
ing up  of  the  layers  by  the  gun  is  easily 
accomplished.  The  first  reservoir  of  this 
type  was  constructed  in  1912  at  Gary,  111., 
but  experience  since  then  has  led  to  a  num- 
ber  of   improvements.     Successful    results 


CANVAS   MAKES  BACKING  FOR  FIRST   COAT 

depend  on  the  skill  of  the  operator,  for  in 
the  hands  of  inexperienced  men  defects  are 
likely  to  occur  which  are  not  discovered  un- 
til the  reservoir  is  put  in  service. 

A  light  structural-steel  frame  of  angles 
and  bars  is  erected  with  the  required  amount 
of  spiraled  reinforcing  bars  with  hooked 
ends  securely  fastened  to  the  frame.  Over 
this  reinforcement  is  placed  a  heavy  tri- 
angular wire  mesh,  which  serves  as  addi- 
tional reinforcement,  but  chiefly  to  hold 
the  concrete  in  place  while  setting.  When 
the  entire  frame,  reinforcing  and  wire  mesh 
have  been  erected,  heavy  canvas  ducking  is 
stretched  over  the  outside  of  the  frame  and 
upon  this,  from  the  interior,  is  applied  with 
the  cement  gun  about  1%  to  2  in.  of  1  part 
cement  to  3  parts  clean  coarse  sand  and 
gravel.  When  this  coating  has  set  a  short 
time  the  canvas  is  removed  and  additional 
layers  of  dense  concrete  are  applied  from 
both  the  exterior  and  interior,  building  up 
the  walls  to  the  desired  thickness.  The  root 
or  cover  is  constructed  in  the  same  manner. 
On  reservoirs  about  20  x  30-ft.  walls  are 
made  6  in.  thick  and  the  roof  3  in. 

One  of  the  striking  features  of  this  meth- 
od is  the  variety  of  cornices  that  can  be 
built  by  an  expert  nozzle  operator.  These 
are  struck  off  to  true  lines  by  means  of  a 
"sweep"  and  may  be  left  either  rough  cast 
or  finished  to  a  troweled  surface. 

It  is  asserted  that  the  costs  are  less  than 
when  using  forms  and  that  the  dense  con- 
crete makes  a  waterproof  reservoir. 

The  work  at  Elmhurst  was  carried  out  by 
the  Dewey  Cement  Gun  Company  and  the 
method  has  been  developed  by  the  company 
and  Harry  L.  Emerson,  consulting  engineer, 
Chicago. 
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PLEASING    CORNICES    MADE    WITH    SWEEPS 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Tumult  Reigns  as  Municipal  Improvements 
Convention  Adopts  Paving  Specifications 

Scenes  of  Wild  Confusion  Mark  Defeat  of  Proposals  to  Accept  Alter- 
nate Asphalt    Specification    and    to   Reject    Bitulithic  as  Standard 


Into  the  convention  of  the  American  Society 
of  Municipal  Improvements  at  Newark,  N.  J., 
last  week,  twin  bombshells  were  thrown  Thurs- 
day night.  No  detonation  occurred,  for  the 
sputtering  fuses  were  smothered  in  a  blanket 
of  parliamentary  confusion.  Nevertheless,  the 
menace  of  the  high  explosives,  in  the  form  of 
an  alternate  asphalt  specification  and  a  rejec- 
tion of  Bitulithic — patented — as  one  of  the  so- 
ciety's "standards"  created  a  near-panic,  and 
sent  members  scurrying  from  convention  hall 
to  hotel  lobby  for  reinforcements  to  resist  the 
assault  upon  the  positions  won  at  Dayton  and 
elsewhere  in  the  campaigning  of  former  years. 
The  scene  was  one  of  wild  confusion.  Motions 
and  amendments  to  motions,  calls  for  adjourn- 
ment, shouts  of  "You're  out  of  order!"  "Ques- 
tion!" and  "Sit  down!"  and  attempts  to  de- 
termine the  will  of  the  meeting,  first,  by  a 
standing  vote,  second,  by  herding  members  into 
groups  at  opposite  ends  of  the  hall,  and  finally 
by  roll  call,  lent  to  the  meeting  a  color  which 
is  commonly  associated  with  a  political  broil, 
rather  than  with  the  deliberations  which  would 
be  expected  of  an  engineering  body  in  passing 
upon  the  merits  of  a  technical  question. 

Action  on  Asphalt  and  Bitulithic 

From  the  tangled  mass  of  debris  which  rep- 
resented the  evening's  proceedings  it  is  not 
easy  to  construct  a  coherent  statement  of  what 
really  happened.  Certain  it  is  that  the  alter- 
nate asphalt  specification  was  defeated,  and 
that  the  proposal  to  reject  Bitulithic  pavement 
as  one  of  the  society's  standards  was  "laid  on 
the  table."  Excitement  ran  high,  and  into  the 
proceedings  was  interjected  every  trick  of 
parliamentary  procedure  which  could  becloud 
the  issues  under  discussion.  Things  reached 
such  a  stage  that  very  few  of  the  members, 
apparently,  seemed  to  know  what  they  were 
voting  on.  As  an  instance  of  this,  the  chair- 
man of  the  general  committee  on  paving  speci- 
fications, when  his  name  was  called,  voted  in 
favor  of  a  resolution  which  he  had  been  vigor- 
ously opposing  for  an  hour  or  more,  and,  when 
a  roar  of  laughter  ensued,  changed  his  vote. 

The  tranquil  opening  of  the  session  on  pav- 
ing specifications  on  the  night  of  Oct.  12  gave 
no  hint  of  the  storm  which  was  soon  to  break. 
According  to  the  program,  the  presentation  of 
the  committee  reports  on  specifications  was  to 
take  place  after  seven  general  papers  on  pav- 
ing subjects  had  been  offered.  If  this  schedule 
had  been  followed  the  convention  would  have 
been  ready  to  consider  its  paving  specifications 
at  about  midnight.  Nevertheless,  President 
Macallum  called  for  the  first  of  these  seven 
general  papers,  but  E.  A.  Fisher  interposed 
with  a  resolution;  which  was  carried,  calling  for 
the  omission  of  the  general  papers  and  the 
immediate  consideration  of  the  paving  specifi- 
cation reports. 

Alternate  Specification  Proposed 

Prof.  A.  H.  Blanchard  reported  for  the  sub- 
committee on  broken  stone  and  gravel  roads. 
To  his  recommendations  there  appeared  to  be 
no  objection.  After  the  call  for  the  report  of 
the  committee  on  asphalt  by  Francis  P.  Smith, 
chairman,  there  was  a  noticeable  awakening  of 
interest  throughout  the  audience.     Mr.  Smith 


explained  certain  changes  which  the  committee 
had  made  in  the  existing  open  specifications, 
the  chief  one  involving  a  modification  in  the 
grading  of  sand.  It  was  then  that  the  sensa- 
tion of  the  evening  was  sprung  when  Abraham 
Swan,  engineering  department,  Trenton,  N.  J., 
advocated  that  the  society  adopt  alternate  speci- 
fications for  asphalt>^specifications  which 
would  differentiate  the  so-called  refined  and 
natural  asphalts.  These  alternate  specifications 
were  prepared  by  Walter  H.  Flood.  Mr.  Swan 
contended  that  Trenton's  experience  with  the 
society's  open  specifications  had  been  unfortu- 
nate enough  to  justify  the  change  he  proposed. 
In  this  claim  he  was  supported  by  Commission- 
er F.  G.  Simmons  of  Milwaukee,  who  said,  with 
some  heat:  "We  want  a  distinction  between 
lake  and  oil  asphalts."  Then  the  full  fury  of 
a  verbal  tempest  was  released.  Members 
sprang  from  their  seats  to  hold  whispered  con- 
ferences with  their  fellows.  The  creation  of 
an  alternate  asphalt  specification  was  moved 
as  an  amendment  to  the  subcommittee's  report, 
which  favored  the  existing  blanket  specifica- 
tion. With  members  darting  to  and  fro  in 
all  parts  of  the  room  and  standing  in  the 
aisles,  a  standing  vote  was  called  for  under 
conditions  which  made  an  accurate  count  well- 
nigh  impossible,  and  the  alternate  asphalt 
specification  amendment  was  lost,  according  to 
the  secretary's  count,  by  the  close  margin  of 
46  to  44.  Appeals  for  a  recount  were  un- 
heeded by  President  Macallum,  the  presiding 
officer. 

Bituminous  Discussion  Reopened 

This  action  closed  the  discussion  on  asphalt 
for  the  time  being  and  Linn  White,  of  Chi- 
cago, chairman,  presented  a  report  of  the  com- 
mittee on  bituminous  paving,  which  was  passed 
unanimously.  It  then  developed,  after  the  pas- 
sage of  the  specification,  that  Bitulithic  pave- 
ment, which  had  been  sanctioned  as  a  standard 
at  the  Dayton  convention  last  year,  was  ex- 
cluded from  the  specifications  presented  by  this 
year's  committee.  Again  the  convention  hall 
was  in  an  uproar.  After  much  confusion  as  to 
the  correct  parliamentary  procedure  to  bring 
the  matter  again  before  the  meeting,  the  ques- 
tion was  again  opened  for  discussion.  It  was 
claimed  that  Mr.  White's  report  had  not  been 
fully  understood  by  the  general  committee, 
which  had  proceeded  on  the  assumption  that 
Bitulithic  pavement  was  retained  in  the  newer 
specification.  Motions  and  counter-motions 
then  began  to  fly  thick  and  fast.  On  several 
occasions,  when  the  call  for  a  vote  was  made, 
President  Macallum  was  unable  to  state  clearly 
upon  what  matter  the  meeting  was  voting.  A 
motion  to  lay  the  whole  matter  on  the  table 
was  lost  by  a  vote  of  about  50  to  59,  and  then 
with  nothing  decided,  a  motion  to  adjourn  was 
made  by  E.  A.  Kingsley  and  later  withdrawn. 

At  this  stage  of  the  proceedings  the  scheme 
of  counting,  or  attempting  to  count,  standing 
votes  was  abandoned  in  favor  of  herding  mem- 
bers for  or  against  any  motion  to  opposite  ends 
of  the  convention  hall,  a  move  which,  if 
possible,  added  to  the  general  disorder  of  the 
meeting.  The  upshot  of  the  whole  matter  was 
that  in  spite  of  protests  by  Mr.  White  and 
W.  H.  Connell,  of  Philadelphia,  the  Bitulithic 
specification  was  retained  as  a  standard,  its 
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Waterworks  Technical  Staflf 
Gets  TactfulJob 

Illinois  and  Iowa  Sections  Discuss  Insanitary 

Drinking  Fountains  and  Hear  a  Lucid 

Statement  About  Commission  Rule 

That  waterworks  of9cials  are  now  turning  to 
the  members  of  their  technical  staffs  to  handle 
complaints  was  brought  out  clearly  in  one  of 
the  papers  presented  to  the  Iowa  section  of  the 
American  Waterworks  Association  at  the  Da- 
venport meeting  Oct.  10.  Startlingly  insani- 
tary conditions  of  modem  so-called  sanitary 
drinking  fountains  and  a  lucid  statement  of  the 
present  status  of  commission  control  of  water- 
works were  features  of  the  two-day  meeting  of 
the  Iowa  section,  with  which  the  Illinois  sec- 
tion joined  on  the  second  day. 

About  100  persons  registered  from  the  two 
states.  The  Iowa  men  elected  the  following 
officers:  C.  R.  Henderson,  chairman;  S.  L. 
Etnyre,  vice-chairman ;  F.  D.  Lawlor  and  Philip 
Carlin,  directors.  The  annual  meeting  of  the 
Illinois  section  will  be  held  in  March. 

Technical  Staff  Gets  More  Work 

Earl  T.  Kirkpatrick,  chemist  and  bacteriolo- 
gist, Des  Moines  Water  Company,  told  of  his 
experience  in  handling  complaints  which  are 
filed  in  the  laboratory  and  plotted  on  a  map  to 
show  graphically  their  distribution,  as  well  as 
to  aid  in  routing  the  order  of  the  calls.  The 
ground  water  in  his  city  may,  at  dead  ends, 
show  iron  color  from  crenothrix.  The  chemist 
explains  to  the  consumers  that  the  water  is 
not  bad  hygienically.  If  it  is  colored  enough 
to  affect  laundry  work,  a  nearby  hydrant  is 
opened  to  flush  out  the  main;  otherwise  noth- 
ing is  done.  For  complaints  of  sediment  a 
Whipple  sediment  test  is  made.  Samples  are 
always  taken  and  the  case  followed  until  the 
consumer  is  convinced  of  the  purity  of  the 
water.  The  results  of  less  than  a  year's  trial 
warrant  a  continuance  of  the  practice.  Confi- 
dence is  engendered  and  there  are  fewer 
chronic  "kicks"  since  the  company  has  encour- 
aged people  to  complain. 

In  discussion,  Mr.  Etnyre  said  his  experience 
with  complaints  from  new  mains  led  him  to 
believe  that  an  oil  leached  out  of  the  yam. 
Paul  Hansen  spoke  of  a  successful  newspaper 
publicity  explanation  of  the  presence  of  a- 
larval  worm  in  the  water  at  Champaign  and 
Urbana.  W.  W.  DeBerard,  Western  editor  of 
the  Engineering  Record,  stated  that  the  Denver 
Union  Water  Company  had  recently  turned 
over  all  complaints  of  the  quality  of  the  water 
to  the  technical  staff  with  success.  The  con- 
sumers seemed  more  easily  assured  when  con- 
fronted by  a  technical  man,  but  the  latter  had 
to  use  much  tact.  One  of  the  things  always 
done  was  to  drink  a  glass  of  the  water  in  the 
presence  of  the  householder. 

Dry  Lime  Feeder 

J.  B.  Thornell,  chemist.  Council  Bluffs  water- 
works, in  his  paper  on  the  treatment  of  the 
Missouri  River  water,  described  a  dry  lime 
feeder.  A  large  iron  hopper  is  filled  with  dry 
hydrated  lime.  In  the  bottom  is  a  worm  which 
pushes  the  lime  into  a  smaller,  funnel-shaped 
hopper  below.  A  stream  of  water  flows  into 
the  lower  funnel,  dissolving  the  lime  and  carry- 
ing it  out  through  a  2-in.  pipe  to  a  weir  be- 
tween the  first  and  second  settling  basins.  A 
small  electric  motor  drives  the  feeding  device 
and  is  also  attached  to  a  small  centrifugal 
pump  which  draws  the  water  for  dissolving 
the  lime  from  one  of  the  settling  basins.  By 
an  arrangement  of  pulleys  and  gears  the  speed 
of  the  worm  may  be  regulated  as  desired. 
About  30  gal.  of  water  is  used  for  each  pound 
of  lime.     The  large  volume  of  water  used  is 
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one  of  the  main  factors  in  the  success  of  the 
treatment,  because  it  completely  dissolves  the 
lime,  thereby  preventing  clogging  of  pipes  and 
bringing  about  thorough  mixing  of  the  lime 
solution  with  the  raw  water  before  it  receives 
the  charge  of  alum  solution. 

Prof.  J.  H.  Dunlap,  Iowa  City,  has  been 
examining  sanitary  drinking  fountains  and  ob- 
serving drinkers.  One  of  thirty-nine  foun- 
tains, he  finds,  is  so  arranged  as  to  prevent 
people  from  getting  their  lips  upon  the  sur- 
faces. Bacteria,  like  a  whirling  ball  in  a 
garden  fountain,  dance  up  and  down  in  the 
rising  jet  for  long  periods.  Only  a  fountain 
that  is  protected  and  one  in  which  the  jet 
spurts  clear  of  the  supply  opening  will  meet 
the  requirements.  The  section  appointed  a 
committee  to  make  further  studies. 

Leonard  Metcalf,  president  of  the  national 
association,  gave  the  address  on  commission 
control  of  properties.  His  paper,  which  is  too 
long  and  the  subject  too  intricate  to  abstract, 
is  a  most  logical  and  convincing  statement  of 
the  present  status  of  affairs.  Good  service  to 
the  consumer  and  fair  play  to  the  waterworks 
was  the  burden  of  his  talk. 

A.  E.  Miller,  a  contractor  of  Des  Moines, 
told  of  his  experiences  in  France  and  Russia 
behind  the  lines  with  a  modern  trenching  ma- 
chine. Even  though  trenching  machines  repre- 
sent the  latest  type  of  development  for  ordi- 
nary work  they  are  not  ideal  for  war  purposes. 


Tumult  Reigns  as  Municipal  Im- 
provements Convention  Adopts 
Paving  Specifications 

(Continued  from  page  513) 

chief    proponents    being    Morris    Sherrerd    of 
Newark  and  E.  A.  Kingsley  of  San  Antonio. 

Engineering  Record  Sustained 

In  view  of  the  Engineering  Record's  ar- 
raignment, in  several  recent  editorials,  of  the 
procedure  of  the  American  Society  of  Munici- 
pal Improvements  in  making  paving  specifica- 
tions, two  significant  admissions  were  made 
during  the  excited  discussion.  Mr.  Kingsley 
said:  "With  these  things  being  brought  in  at 
the  last  minute,  no  wonder  we  are  subject  to 
so  much  criticism  from  the  engineering  press." 
A  particularly  violent  outbreak  during  the  con- 
troversy moved  Mr.  Sherrerd  to  remark:  "We 
have  been  severely  criticised  by  the  engineer- 
ing papers  for  just  this  kind  of  procedure.  We 
cannot  afford  to  do  this  sort  of  thing." 

When  everybody  was  ready  for  the  next 
order  of  business  an  interesting  development 
occurred.  Col.  J.  W.  Howard  called  attention 
to  the  fact  that  the  convention  had  neglected 
to  pass  the  open  specification  recommended  by 
its  subcommittee,  headed  by  Francis  P.  Smith. 
Then  someone  voted  to  reopen  the  entire  dis- 
cussion on  the  alternate  asphalt  specification, 
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WATERWORKS    MEN    VISIT   DAVENPORT   PLANT — T.    N.    HOOPER,   VICE-PRiSIDENT,   ALTHOUGH   83   YEARS 
6lD,  insisted  on  acting  as  guide  FOR  HIS  GUESTS 


They  should  be  more  largely  experimented 
with,  in  Mr.  Miller's  opinion,  mainly  because 
the  ideal  trench  is  two  series  of  short  ditches 
connected  by  trenches  at  right  angles  to  pre- 
vent an  effective  enfilading  fire.  Zigzag 
trenches  50  ft.  from  point  to  point  and  curved 
ones  could  be  built  and  were  considered  satis- 
factory for  the  reserve  line.  The  machines 
were  found  to  be  most  suitable  for  preparing 
.communication  trenches.  Twenty-two  of  them 
were  tuned  up  with  crews  by  Mr.  Miller  at 
Moscow  for  use  back  of  the  Russian  front.  In 
France  the  terrain  was  too  congested  to  make 
the  machines  feasible. 


Must  Protect  Banks  Above  and 
Below  Weir  at  Hanlon  Heading 

Finding  that  the  temporary  rock  weir  and 
pile  trestle  being  constructed  across  the  Colo- 
rado River  by  the  Imperial  Irrigation  District 
below  the  intake  of  its  canal  at  Hanlon  Head- 
ing is  interrupting  the  regular  flow  of  the 
river  and  thereby  causing  erosion  of  the  Ari- 
zona shore,  Major  G.  B.  Pillsbury,  Corps  of 
Engineers,  U.  S.  A.,  Los  Angeles,  has  notified 
the  district  that  steps  must  be  taken  immedi- 
ately to  protect  the  banks  of  the  river  above 
and  below  the  weir.  A  spur  track  must  be 
built  from  the  railroad  on  the  Yuma  Irriga- 
tion District's  levee  and  rock  hauled  and 
dumped  along  the  banks  for  a  distance  of  800 
ft.  above  and  below  the  weir. 

The  weir  was  being  constructed  as  an  emer- 
gency measure  to  raise  the  water  level  at  the 
intake  and  was  to  be  removed  Jan.  1,  1917. 
Efforts  were  made  to  check  the  scour  by  de- 
positing rock  and  brush  by  hand.  Major  Pills- 
bury  held  that  this  would  not  be  effective  dur- 
ing a  freshet. 


and  by  means  of  a  roll  call  vote,  consuming 
almost  an  hour's  time,  the  alternate  specifica- 
tion was  defeated  by  a  vote  of  33  to  59.  It 
was  then  about  midnight  and  the  meeting  ad- 
journed till  the  following  morning. 

At  the  morning  session  a  wood-block  speci- 
fication, allowing  the  use  of  water-gas  tar  as 
well  as  coal-tar  products,  was  passed. 

The  wild  scenes  of  the  night  before  had  ap- 
parently had  a  sobering  influence  on  the  mem- 
bership, for  by  a  resolution  of  Prof.  A.  H. 
Blanchard  authority  was  granted  for  the  ap- 
pointment of  a  committee  to  investigate  and 
report  upon  changes  in  the  constitution. 

The  brief  session  on  the  afternoon  of 
Wednesday,  Oct.  11,  was  devoted  entirely  to 
sewage  treatment.  A  number  of  excellent 
papers  were  scheduled,  among  the  authors 
being  T.  Chalkley  Hatton,  Harrison  P.  Eddy, 
George  T.  Hammond,  George  W.  Fuller  and 
others.  As  the  room  had  to  be  vacated  early 
for  banquet  preparations,  the  program  was  not 
finished  and  no  opportunity  for  discussion  was 
offered,  although  in  the  audience  there  were 
sanitary  engineering  experts  of  national  promi- 
nence who  had  made  the  trip  to  Newark  with 
this  object  specifically  in  mind.  The  discus- 
sion, however,  was  postponed  till  "promptly  at 
9  o'clock  to-morrow  morning."  With  a  mere 
handful  present  at  this  later  occasion  the  sub- 
ject was  speedily  disposed  of. 

Next  year  the  convention  of  the  society  will 
be  held  at  New  Orleans.  The  following  officers 
were  elected:  President,  N.  S.  Sprague,  of 
Pittsburgh;  first  vice-president,  E.  R.  Conant, 
Savannah,  Ga.;  second  vice-president,  G.  H. 
Norton,  of  Buffalo;  third  vice-president,  R. 
Keith  Compton,  of  Baltimore;  secretary,  C.  C. 
Brown,  of  Chicago;  treasurer,  F.  J.  Cellarius, 
of  Dayton. 


American  Road  Builders  Convene 
November  3  in  New  York  City 

The  annual  meeting  of  the  American  Road 
Builders'  Association  will  be  opened  at  2  p.m. 
Nov.  3,  at  the  Automobile  Club  of  America, 
New  York  City.  Aside  from  a  meeting  of  the 
board  of  directors  and  reports  of  officers  and 
committees,  the  principal  interest  will  center 
in  the  election  of  officers  for  the  year  1916- 
1917.  While  this  is  now  being  conducted  by 
means  of  a  mail  ballot,  the  polls  will  not  close 
until  4  p.m.  of  the  day  of  the  meeting.  The 
annual  dinner  will  be  held  in  the  grill  room 
of  the  Automobile  Club,  at  which  the  result 
of  the  election  will  be  announced. 


Lake  Washington  Canal  Will  Be 
Opened  About  July  1,  1917 

The  Lake  Washington  Canal  will  be  opened 
for  traffic  not  later  than  July  1,  1917,  if  the 
Seattle  bridge  situation  does  not  interfere 
with  the  remainder  of  the  dredging  operations. 
According  to  G.  F.  Nicholson,  acting  chief 
engineer  of  the  Seattle  Port  Commission,  the 
Fifteenth  Avenue  bridge  at  Salmon  Bay  is  85 
per  cent  finished  and  will  be  completed  by  next 
April.  The  Fremont  bridge  is  90  per  cent 
completed  and  is  expected  to  be  ready  by 
Feb.  1,  1917.  The  Latona  bridge  across  Lake 
Union  is  being  delayed  by  reason  of  certain 
technical  investigations  concerning  the  founda- 
tions. However,  if  the  work  is  carried  on  as 
per  contract  the  Latona  bridge  would  not  be 
finished  before  Jan.  1,  1918,  and  would  there- 
fore seriously  affect  the  date  on  which  naviga- 
tion may  be  inaugurated  between  Lake  Union 
and  Lake  Washington. 

The  Lake  Washington  Canal  Association  met 
at  the  Seattle  Chamber  of  Commerce  Oct.  2 
to  confer  with  representatives  of  the  Chamber 
of  Commerce,  the  Municipal  League,  the  Com- 
mercial Club  and  the  Port  Commission  as  to 
what  action  was  advisable.  A  committee  was 
appointed  to  confer  with  A.  H.  Dimock,  city 
engineer,  who  is  working  on  two  plans  to  re- 
lieve the  Latona  bridge  situation  by  providing 
drawspans  in  the  present  trestle.  "The  canal 
association  will  further  discuss  the  problem 
with  Col.  J.  B.  Cavanaugh,  who  has  charge 
of  the  work. 

Defense  Board  Named  by  President 

President  Wilson  announced  late  last  week 
the  appointment  of  the  members  of  the  ad- 
visory commission  to  be  associated  with  the 
Council  of  National  Defense  recently  created 
by  Congress.  The  appointees  are:  Daniel 
Willard,  president  of  the  Baltimore  &  Ohio 
Railroad;  Samuel  Gompers,  president  of  the 
American  Federation  of  Labor;  Dr.  Franklin 
H.  Martin,  of  Chicago;  Howard  E.  Coffin,  of 
the  Hudson  Motor  Car  Company;  Bernard 
Baruch,  of  New  York  City;  Dr.  Hollis  Godfrey, 
president  of  Drexel  Institute  and  consulting 
engineer,  Philadelphia,  and  Julius  Rosenwald, 
of  Chicago. 

The  council  will  work  to  co-ordinate  all 
forms  of  transportation  and  to  develop  means 
of  meeting  the  military,  industrial  and  com- 
mercial needs  of  the  nation.  It  will  also  ex- 
tend the  industrial  mobilization  work  of  the 
committee  on  industrial  preparedness  of  the 
Naval  Consulting  Board. 


Inaugurate  Highway  and  Engineering 

Administration  Courses 

The  Bureau  of  Municipal  Research,  New 
York  City,  has  added  courses  in  municipal 
highway  engineering  and  engineering  adminis- 
tration to  those  offered  by  the  training  school 
for  public  service.  Ernest  P.  Goodrich,  con- 
sulting engineer  to  the  Borough  of  Manhattan 
and  to  the  board  of  estimate  and  apportion- 
ment of  New  York  City,  will  have  charge  of 
instruction  in  engineering  administration.  Ar- 
thur H.  Blanchard,  professor  of  highway  en- 
gineering, Columbia  University,  will  instruct 
in  municipal  highway  practice. 
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The  Engineer 

By  DR,  FRANK  CRANE 

The  man  of  the  future  will  be  the  engineer. 

He  is  the  man  who  can  do  things ;  and  is  bet- 
ter than  the  man  who  owns  things. 

The  millionaire  is  a  temporary,  passing, 
makeshift  product  of  civilization.  He  is 
merely  holding  things  together  until  the  peo- 
ple get  sense  enough  to  do  their  own  owning. 

Some  day  little  boys  will  read  that  the 
world  once  had  millionaires  and  huge  private 
wealth  units,  just  as  they  will  one  day  read 
and  wonder  that  men  once  had  kings. 

But  the  official  who  will  forever  be  indis- 
pensable is  the  engineer. 

The  time  will  come  when  the  President. of 
the  United  States  will  be  chosen  as  the  man 
who  ,has  the  greatest  talent  and  skill  in  or- 
ganizing public  works.  There  will  be  no  more 
politics  in  his  selection  than  there  is  now  in 
choosing  the  master  mechanic  of  a  railway  or 
factory. 

When  a  nation  goes  to  war  nowadays,  that 
is,  when  it  becomes  necessary  to  exert  its  su- 
preme collective  strength,  nobody  dreams  of 
electing  the  most  popular  politician  or  the 
cleverest  speechmaker  to  lead  the  armies.  It 
is  the  man  who  can  get  the  last  ounce  of  effi- 
ciency out  of  men  and  metal  that  is  wanted. 

Some  day  the  nation  will  realize  that  it  is 
continually  in  a  crisis,  and  that  in  peace  as  in 
war  we  need  the  highest  order  of  efficiency 
and  organization. 

We  need  the  engineer  to  arrange  the  trans- 
portation of  people  and  goods  from  place  to 
place,  without  waste,  without  competition, 
without  graft,  looking  only  to  the  public  good. 

We  need  the  engineer  to  get  meat,  bread,  and 
milk  from  farm  to  citizen,  without  the  present 
inefficient  tangle  of  trusts  and  middlemen 
working  at  cross  purposes. 

We  need  the  engineer  to  turn  the  public  en- 
terprise toward  building  good  roads  and 
bridges,  instead  of  enriching  a  few  shrewd 
manipulators. 

We  need  the  engineer  to  manage  a  city  as 
economically  and  smoothly  as  if  it  were  a 
manufacturing  plant. 

We  need  the  engineer  to  organize  the 
farmers  so  that  all  can  work  together  for  each, 
and  their  products  be  marketed  without  being 
preyed  upon  at  every  step  of  the  way  from 
farm  to  household. 

Wealth  can  be  taken  away  from  us.  But 
the  power  to  do  things  cannot  be  taken  away. 

The  millionaires  could  go  and  not  be  missed. 
The  engineers  we  cannot  spare. 

"What  availeth  all  thy  wealth?"  said  the 
ancient  philosopher.  "He  that  hath  better 
iron  than  thou  will  come  and  take  away  all 
thy  gold." 

Says  H.  L.  Gantt: 

"The  man  who  knows  what  to  do  and  how 
to  do  it  is  pre-eminently  the  engineer.  The 
new  world  which  is  being  ushered  in  by  the 
great  struggle  now  taking  place  is  one  in 
which  the  engineer  is  destined  to  be  the  su- 
preme power,  for  it  is  becoming  clear  that,  in 
future,  the  man  who  oivns  things  will  not  be 
as  important  a  factor  in  the  world  as  the  man 
who  can  do  things." 


The  San  Francisco  Association  of  Members 
of  the  American  Society  of  Civil  Engineers 
held  a  meeting  last  Tuesday,  at  which  G.  A. 
Elliott  described  the  Calaveras  hydraulic-fill 
earth  dam.  An  inspection  trip  will  be  made 
to-day  to  the  dam  as  guests  of  the  Spring 
Valley  Water  Company. 

TTie  American  Society  of  Civil  Engineers 
will  meet  Nov.  1  to  hear  a  paper  by  F.  H. 
Peters,  commissioner  and  chief  engineer  of 
irrigation  of  Canada,  outlining  a  complete 
method  for  the  classification  of  irrigable  lands. 

The  Associated  Engineering  Societies  of  St. 
Louis  conducted  an  inspection  trip  to  the  Chou- 


teau Avenue  viaduct  last  Saturday.  The  80  x 
1560-ft.  structure  of  flat-slab  construction 
eliminates  a  grade  crossing  on  the  tracks  of 
the  Missouri  Pacific  Railway.  The  bridge  em- 
braces a  model  subway  and  cost  $200,000,  ex- 
clusive of  land  and  damages. 

The  Western  Society  of  Engineers  will  cele- 
brate ladies'  night  Oct.  30  at  Chicago.  Lantern 
slides  showing  mountain  climbing  will  be 
thrown  on  the  screen.  D.  W.  Roper  will  do 
the  talking.  The  next  business  meeting  is 
scheduled  for  Nov.  6,  at  which  A.  S.  Zinn, 
consulting  engineer  for  the  Republic  of 
Panama,  has  prepared  a  paper  on  narrow-gage 
railway  construction  in  Panama. 

The  Engineers*  Club  of  Trenton,  N.  J.,  will 
meet  Oct.  26  to  hear  Joseph  A.  Steinmetz, 
president  of  the  Aero  Club  of  Pennsylvania, 
discuss  aerial  warfare  and  terrestrial  and  sub- 
marine devices. 

The  Detroit  Engineering  Society  will  meet 
Friday  evening,  Nov.  3.  Bela  Nagy,  chief  en- 
gineer of  the  hydrated-lime  bureau  of  the  Na- 
tional Lime  Manufacturers'  Association,  will 
discuss  hydrated  lime  and  its  use  in  concrete 
and  mortars. 


What  Engineers  and 
Contractors  Are  Doing 


Erwin  Harsch  has  resigned  as  aid  in 
the  U.  S.  Coast  and  Geodetic  Survey  corps  to 
become  instructor  in  civil  engineering  at  the 
University  of  Tennessee.  Since  graduation 
from  the  civil  engineering  department  of 
George  Washington  University  in  1915  he  has 
been  employed  by  the  Survey  on  various  kinds 
of  hydrographic  work. 

Leonard  Metcalf,  consulting  engi- 
neer, of  Boston,  has  completed  the  work  of 
directing  the  preparation  of  the  inventory  and 
the  submission  of  the  engineering  evidence 
bearing  upon  the  value  of  the  property  of  the 
Spring  Valley  Water  Company,  in  the  fair 
suit  (covering  the  period  1908-1915)  before 
the  federal  court,  which  was  intrusted  to  him 
by  the  company  nearly  three  years  ago.  The 
hearings  consumed  153  days,  exclusive  of  the 
argument,  which  was  begun  Aug.  10  and  com- 
pleted Sept.  4,  1916.  The  evidence  is  now  be- 
fore the  standing  master  in  chancery  of  the 
federal  court  of  the  northern  district  of  Cali- 
fornia for  decision. 

C.  A.  FiTZMAURlCE  has  resigned  from 
the  employ  of  the  United  Fireproofing  Com- 
pany to  become  superintendent  for  Lewis  A. 
Miller,  building  contractor,  of  Meriden,  Conn. 
He  is  at  present  directing  the  erection  of  a  six- 
story  concrete  building  in  that  city. 

W.  C.  H  I R  N  has  secured  a  leave  of  absence 
as  borough  engineer  of  St.  Marys,  Pa.,  in  or- 
der that  he  may  take  up  special  work  in  sani- 
tary and  municipal  engineering  at  the  Uni- 
versity of  Michigan. 

H.  W.  H  A  R  T  M  A  N  N,  formerly  instrument- 
man  and  inspector  for  K.  C.  Gaynor,  consult- 
ing engineer,  of  Sioux  City,  Iowa,  is  now 
junior  engineer  in  the  Illinois  highway  depart- 
ment with  office  at  Peoria.  Mr.  Hartmann  ha^ 
been  associated  with  K.  C.  Gaynor  since  grad- 
uation from  the  University  of  Iowa. 

Elmer  G.  Fuller,  for  the  past  two 
years  junior  civil  engineer  in  the  Chicago 
office  of  the  Division  of  Valuation  of  the  Inter- 
state Commerce  Commission,  has  resigned. 
He  is  now  a  member  of  the  sales  force  of  the 
General  Fireproofing  Company,  with  head- 
quarters at  Youngstown,  Ohio.  Mr.  Fuller 
was  graduated  from  the  University  of  Mich- 
igan in  1911. 

J.  L.  Parsons,  formerly  county  engineer 
of  Humboldt  County,  Iowa,  succeeds  G.  P. 
Smith  as  county  engineer  at  Fort  Dodge.  Mr. 
Parsons  received  his  education  in  civil  engi- 
neering at  Cornell  College  and  from  the  Amer- 
ican School  of  Correspondence.     After  spend- 


ing about  a  year  with  diflferent  railroads,  he 
was  appointed  assistant  city  engineer  of  Pierre, 
S.  D.  Since  July,  1908,  Mr.  Parsons  has  en- 
gaged in  private  practice  at  Humboldt,  Iowa, 
paying  particular  attention  to  county  drainage 
work. 

G.  P.  Smith  has  resigned  as  county  engi- 
neer at  Fort  Dodge,  Iowa,  to  take  the  position 
of  drainage  engineer  of  Redwood  County, 
Minnesota,  with  headquarters  at  Redwood 
Falls. 

James  G.  Wray  has  resigned  as  chief 
engineer  of  the  central  group  of  the  Bell  tele- 
phone companies  to  become  associated  with 
Hagenah  &  Erickson,  public  utility  engineers, 
of  Chicago. 

W.  W.  Van  E  V  e  ry  has  resigned  as  city 
engineer  of  Sault  Ste.  Marie,  Ontario,  to  be- 
come general  manager  of  the  city  water  and 
light  department. 

Albert  Jewell,  formerly  operating 
chemist  of  the  filtration  plant  at  "Toledo,  Ohio, 
is  now  assistant  sanitary  engineer  of  the  Kan- 
sas board  of  health.  He  was  graduated  from 
the  University  of  Michigan  this  year. 

John  H.  Bringhurst,  a  graduate  of 
the  University  of  Michigan,  class  of  1910,  has 
resigned  as  instructor  in  civil  engineering  at 
his  alma  mater  to  join  the  engineering  depart- 
ment of  Johns  Hopkins  University. 

0.  M.  McNeil,  who  during  the  last  five 
years  has  been  employed  by  the  American 
Bridge  Company,  the  Dominion  Bridge  Com- 
pany and  the  A.  J.  Smith  Construction  Com- 
pany, has  been  appointed  instructor  in  civil 
engineering  at  the  University  of  Michigan.  Mr. 
McNeil  was  graduated  from  the  civil  engineer- 
ing department  of  the  University  of  Colorado 
in  1911. 

Perry  A.  Fellows  recently  resigned 
as  general  superintendent  for  the  Winnsboro- 
Granite  Corporation  to  become  instructor  in 
civil  engineering  at  the  University  of  Mich- 
igan. Since  graduation  from  that  institution 
in  1906  he  was  engaged  on  railroad  work  until 
his  association  with  the  Winnsboro  corpora- 
tion. 

Earl  Denny,  a  1914  graduate  of  the 
University  of  Missouri,  will  become  county 
surveyor  and  highway  engineer,  with  office 
at  Liberty,  Mo.,  on  Jan.  1,  1917. 

Prof.  F.  H.  Newell,  of  the  University 
of  Illinois,  and  formerly  director  of  the  U.  S. 
Reclamation  Service,  will  address  the  Chi- 
cago Association  of  Commerce  Oct.  25  on 
"Drainage  in  Illinois."  Only  about  once  a 
year  are  engineers  invited  to  address  this  noon- 
day meeting  of  400  to  500  business  men. 

George  Allan  Kyle,  consulting  en- 
gineer, of  Portland,  Ore.,  and  specialist  in 
railroad  engineering,  has  been  chosen  by  the 
American  International  Corporation  as  the 
engineer  to  have  charge  of  the  1100  miles  of 
railroad  to  be  built  in  China  by  the  Siems- 
Carey  Railway  &  Canal  Company.  As  noted 
in  the  Oct.  7  issue,  the  work  is  being  financed 
by  the  American  International  Corporation, 
the  officers  of  which  have  selected  Mr.  Kyle 
to  direct  the  work,  the  estimated  cost  of  which 
runs  into  the  millions.  The  recent  approval 
by  the  Chinese  Government  of  Mr.  Kyle's  ap- 
pointment concludes  the  preliminary  arrange- 
ments and  the  engineer  expects  to  sail  early 
in  November.  Mr.  Kyle  was  born  in  Tobasco, 
Ohio,  in  1857.  A  business  course  and  a  short 
period  of  instruction  in  civil  engineering  pre- 
ceded his  first  engineering  job  in  1876  as 
rodman.  The  following  six  years  were  spent 
on  railroad  construction  in  Iowa,  the  last  one 
as  locating  engineer  for  the  South  Dubuque 
&  North  Western  Railway.  The  next  year 
found  Mr.  Kyle  division  engineer  in  charge  of 
the  location  and  construction  of  30  miles  of 
railroad  for  the  Cincinnati  &  Eastern  Rail- 
way. Ha  returned  to  Iowa  in  1884  and  until 
1886  directed  location  and  construction  in  that 
state  and  Illinois  for  the  Chicago  Great  West- 
ern Railroad.  For  the  next  few  years  Mr. 
Kyle  was  engaged  on  railway  location  in  the 
Dakotas  for  private  companies  and  on  the  re- 
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vision  of  the  main  line  of  the  Union  Pacific 
Railway  in  Wyoming.  He  spent  the  next  four 
years  with  the  Northern  Pacific  Railway  in 
the  Northwest,  a  year  in  the  employ  of  the 
Baltimore  &  Ohio  South  Western  and  in  1895 
became  associated  with  the  Summer  &  Jack 
Gold  Mining  Company,  Limited.  His  duties 
with  that  organization  took  Mr.  Kyle  to  South 
Africa,  where  he  had  charge  of  surface  im- 
provements and  the  development  of  deep-level 
mines.  Upon  his  return  to  the  United  States 
in  1899  he  again  entered  the  employ  of  the 
Northern  Pacific  in  charge  of  location  and 
construction.  Railway  construction  in  Canada 
drew  his  attention  in  1902  and  for  two  years 
he    was    associated    with    the    Grand    Trunk 
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Pacific  Railway,  with  headquarters  at  Winni- 
peg. During  1904  he  did  special  work  for 
the  Northern  Pacific,  and  for  the  following 
two  years  was  engineer  of  surveys  and  con- 
sulting engineer  on  construction  for  the 
Alaska  Central  Railway.  He  returned  to  the 
States  in  1907  to  become  assistant  chief  engi- 
neer of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  on  the  Pacific  Coast  extension,  and 
two  years  later  was  appointed  chief  engineer 
of  the  Oregon  Trunk  Railway.  When  he  re- 
signed in  1910  to  engage  in  private  practice 
he  was  vice-president  and  general  manager  of 
the  latter  road.  Mr.  Kyle  is  now  in  New  York 
City  preparing  for  his  new  work  in  China. 

Samuel  Moereell,  Jr.,  Oscar  F. 
Gayton,  Frank  C.  Van  Etten  and  Robert  F. 
Gayton  announce  that  they  have  become  asso- 
ciated under  the  firm  name  of  Utilities  Engi- 
neering Company,  with  oflSces  in  the  Webster 
Building,  Chicago.  They  will  continue  their 
individual  practices  of  engineering  as  applied 
to  the  preparation  of  plans,  specifications,  re- 
ports and  valuations  of  water  and  electric 
utilities,  sanitary  and  civic  improvements. 

Nathan  C.  Johnson,  consulting  con- 
crete engineer,  of  New  York  City,  who  reported 
on  the  causes  and  the  extent  of  the  failure  at 
the  new  Cleveland  water  filtration  plant,  has 
been  further  retained  to  make  designs  for  the 
reconstruction. 

Walter  W.  Weir,  senior  drainage  engi- 
neer, ofiice  of  public  roads  and  engineering, 
U.  S.  Department  of  Agriculture,  was  recently 
at  Reno,  Nev.,  where  the  possibilities  of  drain- 
ing the  Truckee  meadows,  which  cover  an  area 
of  approximately  10,000  acres,  was  considered. 
Mr.  Weir  made  the  investigation  in  conjunc- 
tion with  F.  L.  Bixby,  government  irrigation 
engineer,  and  J.  G.  Scrugham,  of  the  Univer- 
sity of  Nevada. 
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Lawrence  M.  T  h  a  c  h  e  r,  for  the  last 
ten  years  in  the  engineering  department  of  the 
Georgia  Railway  &  Power  Company,  died  re- 
cently at  Atlanta,  Ga.  Mr.  Thacher  was  a 
native  of  Yarmouth,  Mass.  He  was  graduated 
from  the  Massachusetts  Institute  of  Technol- 
ogy in  1886.  For  fourteen  years  he  had  been 
engaged  in  engineering  in  the  South — for  a 
time  at  Little  Rock  and  then  at  Birmingham — 
before  going  to  Atlanta.  He  was  president  of 
the  Atlanta  section  of  the  Engineering  Asso- 
ciation of  the  South. 

Ralph  Tolles  Norton,  railroad 
contractor,  died  in  New  York  City,  Oct.  9. 
Mr.  Norton  had  been  engaged  on  numerous 
large  construction  contracts,  having  been  asso- 
ciated with  the  Carter  Construction  Company, 
the  F.  M.  Ferguson  Contracting  Company  and 
the  Degnon  Contracting  Company.  At  the 
time  of  his  death  he  was  a  member  of  the 
firm  of  Norton,  Head  &  Denneen,  New  York 
City,  which  recently  completed  the  contract 
for  the  construction  of  the  Mill  Creek  joint 
district  sewer  in  St.  Louis,  involving  an  ex- 
penditure of  nearly  $3,500,000. 

Robert  Swan,  director  of  the  depart- 
ment of  public  works  of  Pittsburgh,  died  last 
Saturday  at  his  home  in  that  city  at  the  age 
of  57.  Mr.  Swan  was  born  in  1859  in  the  old 
city  of  Allegheny.  After  graduation  in  1877 
from  the  Western  University  of  Pennsylvania, 
now  the  University  of  Pittsburgh,  he  was  for 
sevei;al  years  associated  with  his  father,  John 
Swan,  a  contractor,  who  built  a  large  part  of 
the  Baltimore  &  Ohio  Railroad  through  West- 
ern Pennsylvania.  That  was  followed  by  his 
appointment  as  city  engineer  of  Allegheny,  and 
later  as  a  member  of  the  engineer  corps  of  the 
Baltimore  &  Ohio  Railroad.  He  had  risen  to 
the  position  of  assistant  engineer  of  the  Pitts- 
burgh division  at  the  time  of  his  resignation  to 
become  associated  with  the  T.  A.  Gillespie  Com- 
pany, of  New  York  and  Pittsburgh.  For  about 
seventeen  years  Mr.  Swan  was  in  that  com- 
pany's employ,  during  which  time  he  partici- 
pated in  the  carrying  of  the  Catskill  Aqueduct 
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_  under  the  Hudson  River  at  West  Point,  the 
construction  of  the  filtration  plant  at  Aspin- 
wall  and  work  on  the  New  York  State  canals. 
In  January,  1914,  he  resigned  as  vice-president 
and  general  manager  of  the  T.  A.  Gillespie 
Company  to  become  director  of  the  department 
of  public  works  of  Pittsburgh. 

Virgil  Gay  Bogue,  consulting  engi- 
neer, of  New  York  City,  died  Oct.  14  on  a 
steamer  as  he  was  returning  from  Mexico. 
Mr.  Bogue  was  born  July  20,  1846,  at  Norfolk, 
Va.  After  being  educated  at  the  school,  of 
Gen.  William  H.  Russell  of  New  Haven,  Conn., 
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he    entered    Rensselaer    Polytechnic    Institute, 
from  which  he  was  graduated  in  1868.    A  year 
with  the  engineering  corps  of  Prospect  Park, 
Brooklyn,   N.   Y.,  was  followed  by  a  trip  to 
South   America.     For   several   years   he   was 
engaged    on    railway    construction    in    Peru, 
later  being  made  manager  of  the  Trujillo  Rail- 
ways.    When   active  hostilities  broke   out  be- 
tween Peru  and  Chile  Mr.  Bogue  returned  to 
the   United    States.      From    1880   to   1886   he 
directed    surveys    and    construction    for    the 
Northern   Pacific   Railroad  across   Idaho   and 
Washington   to   the    Pacific    Coast.     The  fol- 
lowing  five   years   he   spent   with   the   Union 
Pacific   system   as   its  chief   engineer.     Since 
1891    Mr.    Bogue    maintained    offices    in    New 
York  City.    He  was  a  member  of  the  commis- 
sion appointed  by  President  Harrison  to  in- 
vestigate methods  for  improving  the  Columbia 
River.    As  consulting  engineer  to  the  Governor 
of  New  Zealand  for  three  years  he  directed  the 
selection  of  a  route  for  the  proposed  railway 
across  the  South  Island  and  recommended  the 
tunnels  now  in  use  on  that  railroad.     In  addi- 
tion to  being  consulting  engineer  to  the  depart- 
ment of  public  works  of  New  York  City,  Mr. 
Bogue  was  a  member  of  the  commission  ap- 
pointed   by    Mayor    Strong    to    determine    the 
feasibility  of  operating  surface  cars  on  Brook- 
lyn Bridge.     His  advice  was  asked  when  a  re- 
port was  being  prepared  on  the  cost  of  a  tunnel 
under  the  East  River,  New  York  City.     He 
was  consulting  engineer  to  the  Western  Mary- 
land and  vice-president  and  chief  engineer  of 
the  Western  Pacific  railroads,  and  also  asso- 
ciated with  the  Canadian  Pacific  Railway.    Mr. 
Bogue  also  made  numerous  reports  on  roads  in 
foreign  countries.    At  the  time  of  his  death  he 
was  a  member  of  the  board  of  direction  of  the 
American   Society   of  Civil   Engineers  and   a 
member  of  many  other  professional  and  social 
organizations. 
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Federation  of  Planning  Boards 

LAST  YEAR  there  was  formed  in  Massa- 
chusetts an  organization  that  should 
prove  of  great  benefit  to  the  towns  and  cities 
of  the  state.  It  is  known  as  the  Massa- 
chusetts Federation  of  Planning  Boards, 
and  its  function  is  to  help  the  town-plan- 
ning bodies  of  the  individual  communities. 
It  has  now  started  to  put  forth  a  series  of 
bulletins  which  aim  to  stimulate  the  local 
boards  to  greater  activity  and  efficiency. 
The  federation  is  seeking  to  discover  con- 
ditions which  hamper  the  effectiveness  of 
the  local  boards.  As  these  conditions  are 
disclosed  it  is  proposed  to  formulate  addi- 
tional legislation  which  will  enable  the 
town-planning  work  of  the  state  to  reach 
the  maximum  effectiveness.  The  personnel 
of  the  executive  board  of  the  federation  is 
such  as  to  guarantee  the  success  of  the 
efforts.  Other  states  could  well  profit  by 
following  the  Massachusetts  lead,  not  only 
as  to  the  fundamental  town-planning  act 
but  in  the  organization  of  a  state  federation 
of  planning  boards. 

Barge-Canal  Operation 

WITH  the  early  completion  of  the  New 
York  State  Barge  Canal  in  sight,  as 
explained  in  the  leading  article  in  this  issue, 
new  problems  present  themselves  for  solu- 
tion. Construction  work  is  now  about  90 
per  cent  finished,  and  in  fact  several  sec- 
tions of  the  various  routes  have  been  open 
for  navigation  during  the  past  year.  It  is 
apparent  therefore  that  the  thoughts  of 
barge-canal  officials  are  now  being  diverted 
from  the  well-worn  channels  of  construction 
to  the  newer  ones  of  operation  and  mainte- 
nance. The  improved  waterway  linking  the 
Great  Lakes  with  tidewater  at  New  York 
harbor  represents  an  investment  of  some- 
thing like  $155,000,000.  How  is  this  great 
sum  to  be  made  to  pay  dividends?  What  is 
needed  first  is  a  business-getting  agency — 
some  bureau  whose  function  would  be  to 
disseminate  information  concerning  the  ad- 
vantages, facilities  and  other  features  re- 
lating to  the  barge-canal  system.  Facts  of 
this  sort  should  be  of  immediate  interest  to 
merchants,  manufacturers,  shippers  and 
others,  not  only  of  New  York  State  but  of 
other  sections  of  the  country  indirectly 
served  by  the  barge  canal.  With  these 
ideas  in  mind.  State  Engineer  Williams  has 
proposed  the  creation  of  a  traffic  bureau.  It 
is  only  by  means  of  such  a  bureau  that  the 
full  benefit  of  the  canal  can  be  quickly  re- 
alized when  construction  is  completed.  In 
spite  of  the  fact  that  New  York  State  has 
spent  a  vast  sum  of  money  on  this  project, 
the  people,  as  a  whole,  have  very  hazy  no- 
tions regarding  it.  It  is  time  now  to  begin 
a  campaign  exploiting  the  value  of  the 
canal  as  a  freight-shipping  medium.     Cer- 


tainly a  private  corporation  in  charge  of  a 
public  utility,  almost  completed,  would  have 
its  agents  in  the  field  soliciting  business. 
As  a  matter  of  fact,  a  number  of  interesting 
traffic  developments,  involving  the  use  of 
the  barge  canal  by  large  private  interests, 
are  already  in  the  formative  stage.  With- 
out doubt  others  will  ^oon  follow.  Every- 
thing points  to  the  need  of  a  traffic  bureau 
such  as  Mr.  Williams  has  proposed,  and 
there  should  be  no  delay  in  its  organization. 

Help  from  the  Outside 

THE  TRUTH  is  out.  A  clear-visioned 
attorney  at  law  from  a  hamlet  in  Min- 
nesota has  seen  through  the  "smoke"  raised 
by  the  Engineering  Record  in  accounting 
for  the  Quebec  Bridge  accident — through 
both  the  "voluminous  language"  published 
by  this  journal  regarding  castings  and  a 
futile  attempt  by  private  letter  to  justify  its 
position.  One  look  at  the  photograph  of  the 
falling  span  showed  the  attorney  at  law  that 
"all  there  was  to  it  was  that  the  span  was 
not  strong  enough  to  support  itself,  and 
that  it,  therefore,  broke  down  and  fell  into 
the  river."  In  the  letter  referred  to,  the 
Engineering  Record  had  tried  to  say  that 
the  crumpling  of  the  span  took  place  only 
after  the  failure  of  the  casting,  when  the 
trusses  had  been  subjected  to  stresses  for 
which  they  had  never  been  designed.  But 
the  learned  counsel  pointed  out  that  "the 
span  was  640  ft.  long  and  of  good,  liberal 
width,"  and  that  any  margin  of  safety  that 
would  not  stand  a  settling  of  4  ft.  at  one 
corner— one  foot  in  160  or  one  inch  in  13  ft. 
— "must  have  been  calculated  with  parsi- 
monious frugality."  And  as  a  clincher  he 
noted  that  the  trusses  "crumpled  up  some- 
thing like  540  ft.  from  where  your  imagi- 
nation leads  you  to  suggest  that  the  casting 
failed."  On  only  one  other  point  the  Engi- 
neering Record  would  seek  enlightenment: 
What  had  the  "good,  liberal  width"  to  do 
with  it? 

Engineering  Harpies 

ALL  PROFESSIONS  are  preyed  upon 
by  unscrupulous  individuals  who  use 
their  knowledge  of  some  phase  of  the  tech- 
nique to  make  the  lure  plausible.  The 
swindlers  who  have  given  engineers  posi- 
tions in  questionable  promotion  companies 
but  insisted  on  their  investing  $500  or 
$1,000  have  not  been  heard  from  for  some 
little  time.  It  is  to  be  hoped  that  the  Fed- 
eral authorities  can  keep  them  sufficiently 
under  surveillance  to  prevent  further  oper- 
ations. About  a  year  ago  a  number  of  rail- 
road and  construction  engineers  in  Chicago 
deposited  money  for  expenses  with  W.  D. 
Middaugh,  a  supposed  agent  of  the  Norton- 
Griffiths  Company  of  London,  which,  it  was 
asserted,  had  a  contract  to  build  the  Walla- 


roo, Moonta  &  Northern  Railway  in  Au- 
stralia. Horace  Nugent,  the  local  British 
consul,  has  recently  made  public  the  results 
of  an  investigation  which  indicate  that  the 
contracting  firm  never  heard  of  Middaugh 
and  that  there  is  no  such  railway  in  Au- 
stralia as  the  Wallaroo,  Moonta  &  Northern 
Railway  Company.  It  is  the  practice  of  one 
of  the  newer  engineering  societies  in  Chi- 
cago to  investigate  such  schemes  as  soon 
as  suspicion  points  to  them.  Many  engi- 
neers have  thus  been  saved  money  they 
could  ill  afford  to  lose.  More  work  of  this 
kind  could  be  done  by  engineering  societies 
with  profit  to  the  profession  as  a  whole.  It 
is  surprising  to  learn  how  little  watching 
is  necessary  to  make  the  "sucker  business" 
unprofitable. 

Adopt  the  Budget  Principle 

IN  last  week's  issue  of  the  Engineering 
Record,    page    488,    criticism    was    di- 
rected at  the   overloaded   convention    pro- 
gram of  the  American  Society  of  Municipal 
Improvements  at  Newark,  N.  J.    The  ses- 
sion on  sewage  treatment  was  particularly 
disappointing,  due  primarily  to  mismanage- 
ment in  allotting  insufficient  time  to  this 
prominent  feature  of  the  program.    Several 
excellent    papers    were    omitted    entirely, 
others  had  to  be  condensed  to  a  point  where 
their  full  effect  was  lost  and,  most  unfortu- 
nate of  all,  no  discussion  was  possible  on  the 
afternoon  the    papers    were    delivered,    in 
spite  of  the  fact  that  an  unusually  large 
number  of    prominent    sanitary    engineers 
had  journeyed  to  the  meeting  for  the  spe- 
cific purpose  of  asking  questions  and  mak- 
ing comments  from  the  floor.    The  case  il- 
lustrates forcibly  the  necessity  of  applying 
to    convention-program    arrangements    the 
methods  commonly  followed  in  budget-mak- 
ing.   In  other  words,  let  there  be  made,  be- 
forehand, a  fairly  definite  mold  by  which 
the  convention  proceedings  may  be  shaped. 
There  is  nothing  complex  about  this  scheme. 
It  is  a  simple  matter  to  learn,  in  advance, 
how  much  time  is  available  at  each  session. 
By  determining  the  length  of  the  various 
papers  to  be  delivered  it  is  also  possible  to 
estimate  accurately  how  many  minutes  the 
reading  of  each  one  will  consume.  If  papers 
are  not  received  in  advance,  a  definite  time 
limit  should  be  placed  upon  them,  depending 
on  their  importance.     Then  let  some  man 
with    an    appreciation    of    relative    values 
make  up  a  program  which  can  be  rigidly 
followed.      The    right    kind    of    man    will 
quickly  sense  the  big  things  and  give  to 
them   the   prominence   they    deserve.     He 
should  also  be  able  to  make  a  very  shrewd 
estimate  as  to  a  proper  allowance  of  time 
for  discussion.     In  fact,  individual  discus- 
sion might  have  a  definite  time  limit  put 
upon  it,  so  as  to  give  everyone  with  any- 
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thing  to  say  an  opportunity  of  being  heard. 
Efficient  convention  management  really 
resolves  itself  into  nothing  more  than  in- 
telligent advance  planning.  Foresight  of 
this  sort  was  entirely  lacking  at  the  recent 
Municipal  Improvements  convention  in 
Newark.  In  the  fiasco  of  the  sewage-treat- 
ment session  there  is  an  important  lesson 
for  other  engineering  organizations  which 
hold  conventions.  It  is  not  enough  merely 
to  secure  a  number  of  good  technical  papers 
and  a  number  of  good  technical  men  to  dis- 
cuss them.  The  engineering  society's  re- 
sponsibility goes  farther  than  this.  It  must 
insure  for  authors  and  auditors  alike  fair 
treatment.  If  present  practice  is  followed 
much  longer,  it  will  soon  be  difficult  to  con- 
vince engineers  that  it  is  worth  while  to 
prepare  papers  for  engineering  conventions. 


or  three  years.  It  is  not  conceivable  that 
th'ere  could  be  anything  but  a  hearty  ap- 
proval of  this  issue,  especially  since  Cali- 
fornia has  available  such  an  efficienj;  road- 
building  organization. 


Creditable  Work  of  the  California 
Highway  Commission 

IN  the  past  seven  years  California  has  ex- 
pended $18,000,000  on  highways.  How 
great  an  asset  this  expenditure  has  produced 
and  how  greatly  it  has  improved  the  future 
prospects  of  the  state  can  be  realized  only  by 
those  who  have  seen  something  of  the  splen- 
did highway  system  that  has  been  built. 
Among  engineers  the  California  highway 
system  has  become  well  known  because  of 
the  great  mileage  of  oiled-surface  concrete 
pavement,  constructed  with  very  limited 
funds.  The  chief  reason  for  the  notable  suc- 
cess is  that  engineering  ability  and  efficient 
management  have  gone  hand  in  hand  in  car- 
"  rying  on  the  work.  Furthermore,  the  com- 
mission has  been  notably  free  from  political 
influence,  and  complex  questions  in  the 
choice  of  routes  have  been  settled  with  a 
fairmindedness  that  has  won  the  people's 
confidence. 

The  act  which  provided  the  first  state 
funds  for  the  work  stated  that  "the  high- 
ways constructed  or  acquired  under  the  pro- 
vision of  this  act  shall  be  permanent  in  char- 
acter ..."  And  thus  the  commission 
undertook  its  work  with  an  impossible  as- 
signment before  it.  The  concrete-base  high- 
ways have  proved  a  success  and  the  main- 
tenance charges  have  been  very  low.  Never- 
theless, maintenance  must  be  provided  for, 
and  it  is  to  be  remembered  that  there  will 
be  a  very  considerable  mileage  of  the  com- 
pleted system  which  will  not  be  hard  sur- 
faced and  on  which  there  must  be  a  gener- 
ous allowance  for  repair  and  upkeep. 

The  commission  has  built  up  an  organiza- 
tion which  the  state  highway  engineer  con- 
trols as  chief  executive.  Judging  it  solely 
by  results,  it  is  one  of  the  most  effective  in 
the  country.  It  is  therefore  important  that 
its  integrity  should  be  preserved. 

There  is  much  work  to  be  done.  Long 
gaps  must  be  filled  before  the  greatest  bene- 
fits of  the  trunk-route  system  can  be  real- 
ized. The  state  is  about  to  vote  on  a  pro- 
posed $15,000,000  bond  issue,  of  which  |12,- 
000,000  would  be  used  to  fill  in  these  gaps 
and  $3,000,000  would  be  applied  (on  a  coun- 
ty-aid co-operative  basis)  to  the  building  of 
eight  additional  highways  or  extensions  of 
the  original  system,  the  desirability  of 
which  has  become  apparent  in  the  past  two 


Change  in  New  York's  Subway 
Personnel 

AMONG  the  friends  of  Alfred  Craven 
the  announcement,  in  the  news  col- 
umns of  this  issue,  of  his  retirement  as 
chief  engineer  of  the  New  York  Public 
Service  Commission,  which  is  building  the 
city's  new  subway  system,  will  cause  deep 
and  widespread  regret.  It  is  true  that  Mr. 
Craven  is  not  a  young  man,  as  young  men 
are  judged  in  these^days — he  celebrated  his 
seventieth  birthday  last  month.  Neverthe- 
less, the  completion  of  the  hew  subway  sys- 
tem is  only  a  year  or  so  away,  and  those 
who  have  followed  him  in  his  arduous  task 
of  directing  the  country's  biggest  engineer- 
ing job  cannot  help  wishing  that  the  pilot 
who  had  steered  the  course  of  the  commis- 
sion's engineering  work  thus  far  could  have 
brought  his  ship  safely  into  port.  Mr. 
Craven  felt,  however,  that  the  time  had 
come  to  surrender  the  wheel  to  other  hands. 
He  remains  with  the  commission  as  con- 
sulting engineer. 

This  is  the  situation  so  far  as  Mr.  Craven 
is  concerned.  Now  comes  the  question  as 
to  his  successor.  When  a  change  of  per- 
sonnel involving  large  engineering  respon- 
sibilities and,  incidentally,  a  salary  of  $20,- 
000  is  made,  it  is  natural  to  expect  from  the 
appointing  power — in  this  case  the  New 
York  Public  Service  Commission — a  rather 
complete  statement  of  the  facts  in  the  case. 
Otherwise  suspicion  is  aroused,  particu- 
larly since  the  commission  was  once  before 
under  fire  in  connection  with  the  retirement 
of  its  chief  engineer. 

The  brief  statement  of  Mr.  Craven's  re- 
tirement in  the  New  York  daily  papers  last 
week  was  accompanied  by  the  announce- 
ment that  Daniel  L.  Turner,  deputy  engi- 
neer of  subway  construction,  had  been 
named  acting  chief  engineer.  No  mention 
whatever  was  made  of  Robert  Ridgway,  en- 
gineer of  subway  construction,  second  in 
command  to  the  chief  engineer,  and,  in  the 
regular  course  of  promotion,  the  logical  suc- 
cessor to  the  position  left  vacant  by  Mr. 
Craven's  retirement.  What  does  the  Pub- 
lic Service  Commission  mean  by  a  tactless 
announcement  of  this  sort?  Is  the  engi- 
neering profession  to  infer  that  the  logical 
successor  to  the  office  of  chief  engineer  of 
the  country's  largest  construction  project 
has  been  deliberately  passed  by  in  favor  of 
his  former  subordinate — with  no  reason 
given  for  such  action— or  is  it  to  assume 
that  the  post  of  chief  engineer  may  still  be 
considered  as  open  and  that  the  man  to  fill 
it  ultimately  is  the  one  who  for  years  past, 
in  Mr.  Craven's  absence,  has  been  officially 
designated  as  acting  chief  engineer?  These 
are  pertinent  questions.  In  justice  to  the 
men  concerned  and  to  the  profession  at 
large,  which  stands  squarely  upon  a  plat- 
form of  promotion  by  merit,  they  should  be 
answered. 

Actions  of  this  sort,  unaccompanied  by 


explanations,  inevitably  result  in  disrupting 
the  efficiency  of  any  organization.  A  com- 
parison of  the  professional  records  of  the 
present  engineer  of  subway  construction 
and  his  deputy — the  newly  appointed  act- 
ing chief  engineer — gives  no  clue  as  to  the 
reasons  for  the  commission's  action.  Among 
his  fellow-engineers  Mr.  Ridgway  enjoys  an 
enviable  reputation  both  as  a  construction 
man  and  as  an  engineering  executive  of 
large  capacity.  His  steady  rise  in  responsi- 
bility on  work  of  the  old  Aqueduct  Commis- 
sion, on  the  Rapid  Transit  Commission, 
which  built  the  present  subway  system,  on 
the  Catskill  Aqueduct,  where  he  occupied 
the  important  post  of  department  engineer, 
and  on  the  Public  Service  Commission, 
where,  as  engineer  of  subway  construction, 
he  has  been  second  in  command  to  the  chief 
engineer,  is  a  definite  tribute  to  his  worth. 
In  fact,  when  the  city  of  Chicago  wanted  ad- 
vice on  the  solution  of  its  rapid-transit  prob- 
lem recently  it  selected  Robert  Ridgway  as 
one  member  of  its  advisory  commission — the 
other  two  members  being  men  of  such  na- 
tional prominence  as  William  Barclay  Par- 
sons and  Bion  J.  Arnold.  And  yet  the  Pub- 
lic Service  Commission,  from  all  outward 
signs,  at  least,  has  passed  him  by  in  filling 
the  chief  executive  position  in  its  engineer- 
ing department. 

A  man  of  Mr.  Ridgway's  standing  cannot 
be  disregarded,  as  would  a  minor  subordi- 
nate, without  full  explanation.  The  position 
of  chief  engineer  is  still  vacant.  Does  the 
commission  intend  to  appoint  to  this  post 
the  man  who  is  the  logical  candidate  for  it? 
If  not,  why  not? 


Women's  Vote  and  the  Engineer 

UNLESS  the  Women's  City  Club  of  Chi- 
cago were  assured  that  the  expenditure 
of  a  proposed  $2,000,000  bond  issue  for  in- 
creasing the  garbage-disposal  facilities  of 
the  city  would  be  placed  in  the  hands  of 
competent  engineers,  the  members  were  de- 
termined to  oppose  it.  Mary  McDowell  was 
spokeswoman  of  the  club,  and  when  Miss 
McDowell  is  against  a  measure  in  Chicago, 
even  case-hardened  politicians  pay  atten- 
tion. The  following  quotation  from  Miss 
McDowell's  statement  indicates  what  the 
entry  of  women  into  politics  may  mean  to 
the  engineer: 

"We  will  not  stand  for  a  bond  issue  un- 
less there  is  a  competent  engineering  ex- 
pert at  the  head  of  the  waste  bureau.  The 
disposal  of  garbage  and  other  waste  is  a 
matter  of  sanitation,  and  for  sanitation  we 
need  an  engineer.  We  will  not  stand  for 
putting  the  disposal  of  the  city's  wastes  into 
politics.  Under  such  conditions  we  will  go 
out  and  do  our  utmost  to  defeat  the  bond 
issue  when  submitted  to  the  voters.  If 
there  is  a  competent  engineering  expert  at 
the  head  of  the  bureau,  we  will  support  the 
issue.  We  will  go  out  and  speak  for  it  and 
do  all  we  can.  But  we  won't  stand  for  put- 
ting the  disposal  of  wastes  into  politics." 

The  aldermen  apparently  saw  the  futility 
of  attempting  to  oppose  the  women.  The 
efficiency  staff  was  instructed  to  formulate 
a  program  with  the  proposed  issue  halved, 
while    the    commissioner    of    public    works 
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promised  to  comply  with  the  women's  re- 
quest as  to  the  engineering  appointment. 

There  seems  to  be  no  reason  why  local 
engineering  societies  should  not  also  take 
a  hand  in  such  a  proceeding.  If  Miss  Mc- 
Dowell and  nine  other  women  can  lop  off 
$1,000,000  at  least  temporarily  (for  the 
$2,000,000  issue  was  finally  agreed  upon) 
from  a  proposed  bond  issue  unless  engineers 
are  put  in  charge  of  the  work,  the  engineers 
ought  to  be  somewhat  more  than  slightly 
interested. 


Heartwood  Specification  Needed 
to  Get  Best-Grade  Timber 

THE  lack  of  a  heart  specification  in  the 
Southern  Pine  Association's  select  struc- 
tural grade  of  timber  has  given  a  certain 
false  sense  of  security  to  those  engineers 
who  have  not  looked  into  the  specifications 
carefully  and  who  do  not  know  exactly  what 
they  may  expect  to  get.  When  the  word 
"longleaf"  was  eliminated  from  the  specifi- 
cation of  the  American  Railway  Association 
the  clauses  covering  different  conditions 
with  75  to  85  per  cent  heart  were  still 
retained,  so  that  the  specification  was  not 
emasculated,  and,  with  the  exception  of  a 
very  small  percentage,  longleaf  timber  only 
could  qualify.  Close-grained  sapwood,  it  is 
generally  admitted,  may  have  the  same 
strength  as  heartwood,  but  few  persons 
contend  that  it  has  the  same  durability  (see 
the  Engineering  Record  of  Aug.  29,  1914, 
page  255).  Hence,  to  get  the  highest  grade 
of  material,  which  the  engineer  believes  he 
is  asking  for,  a  heartwood  clause  should 
be  included  in  the  select  structural  grade 
specification,  which  already  takes  care  of 
density  or  the  strength  factor. 

Timbers  cut  from  good  longleaf  and 
grading  up  to  the  select  structural  speci- 
fication are  bound  to  show  80  per  cent  or 
more  heart.  The  timber  grows  that  way 
and  the  longleaf  manufacturer  is  forced  to 
furnish  heart  timbers  whether  the  buyer  is 
paying  extra  for  them  or  not.  Consequently 
it  is  apparent  that  if  the  botanical  distinc- 
tion is  to  be  avoided,  a  heart  specification 
must  be  added  to  the  select  structural  grade 
if  that  grade  is  to  continue  to  pose  as  the 
highest  grade  of  Southern  pine  timber. 

The  Southern  Pine  Association  has  made 
great  progress  in  defining  grades,  but  there 
is  still  room  for  improvement.  The  Ameri- 
can Society  for  Testing  Materials  is  the 
sponsor  for  the  select  structural  grade,  and 
that  body  is  the  one  to  improve  the  speci- 
fication if  further  confusion  is  to  be 
avoided.  As  it  now  stands  the  specifica- 
tions of  this  organization  ignore  the  im- 
portant difference  between  longleaf  and  the 
two  other  principal  Southern  pines.  Long- 
leaf  is  distinguished  for  its  lack  of  sapwood 
to  as  marked  a  degree  as  the  others  are  dis- 
tinguished for  the  abundance  of  it. 

More  and  more  engineers  and  architects 
must  study  the  conditions  under  which  the 
various  grades  are  to  be  used.  Where 
strength  without  long  life  is  the  desider- 
atum, shortleaf,  which  has  the  strength, 
should  be  used,  conserving  the  higher  type 
for  those  uses  where  durability,  as  well  as 
strength,  i.s  essential. 


How  Shall  Motor  Trucks  Be 

Regulated  to  Conserve 

Highways? 

As  a  measure  of  protection  for  its  high- 
ways the  State  of  New  Jersey  is  plan- 
ning legislation  to  control  the  weight,  size 
and  speed  of  commercial  motor  vehicles. 
The  initial  stage  in  this  movement  was 
reached  recently  when  a  special  committee, 
appointed  by  William  L.  Dill,  state  commis- 
sioner of  motor  vehicles,  submitted  a  tenta- 
tive draft  of  rules  and  regulations,  which 
is  given  on  page  536.  It  is  to  be  noted  that 
these  requirements  are  not  final.  Further 
hearings  are  scheduled  in  order  to  secure 
the  benefit  of  a  full  discussion  of  their 
merits  or  defects  before  adoption.  Present 
indications  are  that  a  number  of  changes 
will  be  made. 

The  New  Jersey  situation  is  one  of  more 
than  local  interest.  The  signs  are  unmis- 
takable that  it  will  soon  be  faced  in  most 
of  the  states.  Into  the  solution  of  this 
problem  enter  two  of  the  greatest  factors  of 
public  welfare — good  roads  and  transporta- 
tion— both  involving  millions  in  past  in^ 
vestments  and  millions  more  in  future  ex- 
penditures. Upon  what  common  ground  of 
understanding  can  the  road  builder  and  the 
motor  truck  manufacturer  and  operator 
work  to  best  advantage?  We  must  have 
good  roads,  we  must  have  motor  trucks; 
this  our  legislators  must  keep  in  mind.  To 
attempt  to  rule  the  truck  off  the  road  by 
drastic  restrictions  would  be  as  futile  as  to 
demand  from  engineers  unduly  expensive 
types  of  road  construction  for  carrying  any 
kind  of  unreasonable  traflSc  which  the  whim 
of  truck  designers  might  impose  upon  them. 

The  menace  of  hasty,  ill-considered  legis- 
lation on  this  question  is  so  serious  that 
bodies  with  law-making  functions  and  high- 
way engineers  called  in  in  an  advisory  ca- 
pacity should  weigh  carefully  all  arguments 
before  final  action  is  taken.  The  value  of 
such  procedure  is  well  illustrated  in  the  case 
of  New  Jersey's  proposed  rules.  The  motor- 
truck interests  have  raised  serious  objec- 
tions to  legislation  embodying  these  require- 
ments. Many  of  these  protests  appear  to 
be  well  founded.  Others  are  obviously  col- 
ored by  partisan  judgment.  Nevertheless, 
they  should  prove  useful  to  highway  engi- 
neers. 

The  case  of  the  motor-truck  manufactur- 
ers, as  developed  by  members  of  the  Motor 
Truck  Club  of  America  and  their  attorney, 
Charles  G.  Bond,  at  a  meeting  in  New  York 
last  week  can  be  summarized  as  follows : 

Sections  2  and  8  of  the  proposed  rules 
(see  page  536)  prohibit  the  use  of  metal 
tires  on  both  trucks  and  trailers.  In  the 
case  of  the  trailers  this  restriction  is  held 
to  be  unjust.  Trailer  wheels  merely  roll 
over  the  road— there  is  no  tractive  effort  ap- 
plied, as  in  the  case  of  the  drive-wheels  of 
a  truck.  Operated  at  suitably  low  speed 
and  with  the  weight  distributed  by  a  broad 
tire,  it  is  held  that  steel-tired  trailers  would 
prouuce  no  unreasonable  wear  on  the  road 
surface.  If  the  trailer  must  be  equipped 
with  rubber  tires,  the  motor  truck  men  say, 
why  should  not  the  same  restriction  be  ap- 
plied to  horse-drawn  vehicles? 

In  the  case  of  Section  5,  calling  for  sealed 


governors  on  trucks  to  limit  speed,  a  very 
interesting  situation  develops.  Electric 
trucks,  it  was  argued,  are  never  equipped 
with  governors.  The  passage  of  a  bill  call- 
ing for  them,  therefore,  would  exclude  elec- 
tric trucks  from  the  state  roads.  Surely  no 
such  result  was  in  the  minds  of  the  commit- 
tee when  this  clause  of  the  report  was 
drafted.  As  for  the  gasoline-driven  trucks, 
some  are  built  with  governors  and  some 
without.  Section  5,  if  passed,  would  conse- 
quently necessitate  radical  changes  in  motor 
design  on  the  part  of  some  manufacturers, 
or  else  would  stop  the  sale  of  their  products 
in  New  Jersey.  On  the  governor  question 
the  motor-truck  men  themselves  are  de- 
cidedly at  variance.  One  member,  for  ex- 
ample, said :  "The  state  of  the  industry  has 
not  produced  a  governor  which  will  stand 
up  under  motor-truck  service."  It  was  fur- 
ther advanced  against  the  governor  that  it 
would  prevent  a  truck  when  light  from  ope- 
rating at  a  higher  speed  than  when  loaded. 
On  return  trips,  running  light,  every  truck 
would  lose  valuable  time. 

Moreover,  the  rules  take  no  cognizance 
of  the  character  of  the  roads  in  limiting 
motor-truck  speeds  and  weights.  Should  the 
same  restrictions  hold  for  water-bound  ma- 
cadam as  for  grouted  granite  block? 

•  Exception  was  also  taken  to  Section  7, 
limiting  the  overall  length  of  trucks  to  23 
ft.  6  in.  It  developed  that  one  of  the  large 
motor-truck  manufacturers  is  producing  a 
standard  vehicle  somewhat  longer  than  26 
ft.  Its  function  is  to  carry  light,  but  bulky 
loads.  No  serious  road  damage  could  be  ex- 
pected from  a  motor  vehicle  thus  used,  but 
the  New  Jersey  rules,  in  their  present  form, 
make  no  exception  to  the  23-ft.  6-in.  length. 

Opposition  developed  also  to  Section  8, 
allowing  only  one  trailer  per  truck.  The  ar- 
gument was  advanced  that  a  string  of 
trailers,  instead  of  increasing  traffic  conges- 
tion, would  actually  decrease  it  by  reducing 
the  spacing  between  vehicles.  The  proposed 
limitation  to  one  trailer  apparently  was  con- 
ceived with  operation  around  curves  in 
mind. 

The  table  of  limiting  wheel  loadings  and 
speeds  was  ultra-conservative,  in  the 
opinion  of  the  motor-truck  men.  In  Massa- 
chusetts an  800-lb.  load  per  inch  of  tire 
width  is  allowed,  and  the  opinion  was  ex- 
pressed that  1000  lb.  per  inch  should  not  be 
considered  excessive. 

There  was  some  debate  regarding  the 
question  of  anti-skidding  devices.  Any  reg- 
ulatory legislation,  it  was  contended,  should 
make  provision  for  the  development  of  in- 
ventive genius. 

This  is  the  motor-truck  man's  side  of  the 
case.  With  all  of  his  arguments  the  high- 
way engineer  and  the  state  road  official, 
upon  whom  the  responsibility  of  road  main- 
tenance rests,  will  not  agree.  Nevertheless, 
the  only  way  that  workable  laws  can  be  pro- 
duced is  to  have  all  available  experience  and 
points  of  view  at  hand.  Enough  has  been 
said  to  indicate  that  some  of  the  provisions 
of  the  New  Jersey  schedule  need  revision. 
The  draft  and  its  modification  should  be 
carefully  studied  by  highway  engineers. 

This  journal  will  be  glad  to  receive  com- 
ments on  the  motor-truck  situation  as  it 
exists  in  other  localities. 
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MOVABLE  DAM  AT  SCOTIA — GATES  AND  WICKETS  MAY  BE  SWUNG  CLEAR  OF  THE  STREAM   BY  ELECTRIC    WINCHES  ON  BRIDGE,  THUS  PREVENTING  FLOODS 


New  York  Barge  Canal  Is  in  Partial  Operation 

Construction  90  Per  Cent  Finished — 83  Miles  of  Eastern  Section  and  97  Miles  of  Western  Section  of  Erie 
Route  Now  in  Use  for  Navigation — Mechanism  for  Lock  Gates,  Valves  and  Movable  Dams  in  Working  Order 


WITH  only  about  10  per  cent  of  actual 
construction  work  remaining  to  be 
completed  New  York  State's  Barge  Canal, 
the  $155,000,000  inland  waterway  linking 
the  Great  Lakes  at  Buffalo  with  tidewater 
in  New  York  Harbor,  is  rapidly  reaching 
the  transition  stage  which  marks  the  pass- 
ing of  the  constructor,  the  principal  figure 
on  the  work  for  the  past  decade,  and  the 
advent  of  the  operator  and  the  shipper  of 
freight.  To-day's  chief  problems  on  the 
Barge  Canal  cannot  be  stated  in  terms  of 
excavation  or  concrete  yardage.  They  deal 
with  new  factors — organization  of  an  oper- 
ating force,  manipulation  of  lock  gates  and 
valves,  movable  dams,  maintenance  of  water 
levels  and  regulation  of  feeder  reservoirs, 
generation  of  electric  power  for  operating 
and  lighting  purposes  and  the  creation  of 
terminals  and  freight-handling  facilities  at 
the  principal  cities  and  towns  along  the 
route  from  Buffalo  east  to  New  York  City. 
During  the  past  season  about  83  miles  of 
the  Erie  section  of  the  canal  at  the  eastern 


end  was  finished  and  opened  for  navigation. 
Other  sections  of  the  route  westward  to 
Buffalo,  from  Newark  to  Pittsford  and  from 
South  Greece  to  Tonawanda,  about  97  miles, 
were  completed  and  in  use  this  year.  The 
only  points  which  prevent  the  full  use  of 
the  Erie  route  are  the  unfinished  work  at 
the  mouth  of  Tonawanda  Creek,  the  section 
south  of  Rochester,  the  section  from  Lyons 
to  Clyde  and  4  miles  from  Utica  to  Sterling 
Creek.  The  present  status  of  the  work  leads 
Frank  M.  Williams,  state  engineer  and  sur- 
veyor, to  predict  that  the  Barge  Canal  will 
be  in  full  operation  in  1918.  He  says  that 
during  the  last  year  his  department  has 
solved  the  last  big  engineering  problems — 
the  Rochester  and  Syracuse  harbors,  the 
Irondequoit  crossing,  the  Tonawanda  mova- 
ble bridges,  the  twenty  disputed  railroad 
crossings  and  the  Clyde  River  location, 
which  has  permitted  placing  under  contract 
work  long  undetermined. 

To  the  Engineering  Record's  representa- 
tive, who  covered  many  miles  of  the  Barge 
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PLAN  AND  PROFILE  OF  NEW  YORK  BARGE  CANaL,  SHOWING  PORTIONS  OF  COMPLETED  WATERWAY 


Canal  work  by  motorboat  and  automobile  a 
few  weeks  ago,  in  company  with  William  B. 
Landreth,  deputy  state  engineer ;  George  D. 
Williams,  eastern  division  engineer,  and  H. 
E.  Brainard,  bridge  designer,  an  oppor- 
tunity was  afforded  of  inspecting  the  fin- 
ished work  on  the  eastern  division,  watching 
the  locks  fill  and  empty,  seeing  the  gates  of 
the  movable  dams  rise  clear  of  the  river, 
and  examining  the  hydroelectric  plants 
which  furnish  power  for  the  canal-operat- 
ing mechanism  and  lighting.  The  out- 
standing impression  created  by  this  trip  is 
that  as  a  feat  of  engineering  construction 
the  Barge  Canal  work  will  soon  be  history. 
So  much  of  it  is  completed  that  its  annals 
are  ready  for  a  new  chapter — on  operation. 

Four  Canals  in  System 

The  New  York  Barge  Canal  system,  as 
shown  on  the  accompanying  map,  consists 
of  four  parts — a  main  channel  and  three 
branches.  The  main  channel,  or  the  Erie 
Canal,  339  miles  long,  connects  the  Hudson 
River  at  Waterford  with  the  Niagara  River 
at  Tonawanda.  The  first  spur  line  branches 
off  from  the  main  channel  at  its  eastern 
end  and  extends  to  Lake  Champlain,  a  dis- 
tance of  61  miles.  The  second  spur  leaves 
the  main  route  at  Three  Rivers,  extending 
northward  to  Oswego  and  Lake  Ontario,  a 
distance  of  24  miles.  The  third  spur,  known 
as  the  Cayuga  and  Seneca  Canal,  93  miles 
long,  including  Cayuga  and  Seneca  lakes, 
leaves  the  main  line  at  Montezuma  and  pro- 
ceeds south,  forking  into  two  branches 
which  tap  Seneca  Lake  and  Cayuga  Lake 
respectively.  In  general  the  Barge  Canal 
project  is  largely  a  river  canalization,  for 
72  per  cent  of  the  length  of  the  entire  sys;- 
tem  is  in  river  or  lake  channels.  The  length 
of  the  state's  waterway  system  of  Barge 
Canal  dimensions — a  12-ft.  depth  of  water 
and  a  minimum  bottom  width  of  75  ft. — is 
800  miles.  Of  this  total  about  440  miles 
involved  construction  of  some  type,  the  re- 
maining 360  miles  being  in  lakes  or  rivers 
which  did  not  call  for  improvement. 

A  few  statistics  will  give  an  idea  of  the 
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magnitude  of  the  task  of  operating  the  New 
York  State  Barge  Canal.  There  are,  on  all 
four  canals,  57  locks,  aach  with  a  width  of 
45  ft.  and  an  available  length  of  310  ft. ;  the 
lifts  vary  from  6  to  40 1/2  ft.  Thirty-two 
hydroelectric  power  stations,  eleven  gaso- 
line-electric power  stations  and  three  sub- 
stations supply  all  the  power  for  operating 
and  lighting  the  57  locks.  Forty  dams, 
some  of  them  movable  and  others  fixed,  are 
needed  in  the  Barge  Canal  operation.  Ter- 
minal facilities  are  required  at  about  50 
cities  and  towns  along  the  route. 

Lock  Design 

The  lock  design  and  operation  have  been* 
practically  standardized  throughout  the 
length  of  the  Barge  Canal,  and  while  the 
following  notes  deal  specifically  with  the 
hight  of  five  locks  at  Waterford  they  apply, 
in  a  general  way,  to  structures  of  the  same 
type  at  other  locations.  The  locks  are  of 
concrete  construction,  with  an  available 
length,  for  boats,  of  310  ft.  and  a  width  of 
45  ft.  The  depth  of  water  over  the  sills  is 
12  ft. 

The  filling  and  emptying  is  effected  by 
culverts  in  the  side  walls.  From  these  cul- 
verts transverse  connections  are  made  at 
intervals  to  ports  opening  into  the  lock 
chambers  at  the  bottom  of  the  walls.  The 
filling  and  emptying  culverts  vary  in  size, 
for  with  the  locks  of  high  lift  a  large  volume 
of  water  must  .be  admitted  or  discharged 
quickly  to  economize  on  the  time  of  boats 
locking  through.  The  culvert  dimensions 
are  5  x  7  ft.  for  locks  of  12-ft.  lifts  or  less, 
6  X  8  ft.  for  lifts  between  12  and  23  ft., 
and  7  X  9  ft.  when  the  lift  exceeds  23  ft. 
Connected  with  the  5  x  7-ft.  culverts  are  16 
ports,  8  on  either  side,  while  this  number  is 
increased  to  22  for  the  6  x  8-ft.  culverts 
and  to  28  for  the  7  x  9-ft.  size.  The  ports 
have  been  made  both  by  embedding  cast- 
iron  pipes  in  the  concrete  and  by  leaving 
rectangular  openings  in  the  walls,  the  latter 
being  the  more  recent  method.  The  area 
of  opening  in  either  case  is  about  TYz  sq.  ft. 
In  some  of  the  locks  there  is  another  cul- 
vert through  one  of  the  side  walls,  a  feature 
of  the  hydroelectric  stations  for  operating 
and  lighting  the  locks. 

The  gates  of  the  Barge  Canal  locks  are, 
for  the  most  part,  of  the  mitering-girder 
type,  carrying  the  principal  load  as  beams. 
They  are  built  of  steel,  with  single  skin- 
plates,  but  have  white-oak  quoin  and  toe 
posts.  The  quoin  posts  swing  on  cast-steel 
pivots  set  in  the  concrete  and  are  held  at  the 
top  by  an  adjustable  anchorage.  The  bear- 
ing is  against  cast-iron  quoin  plates  bolted 
into  the  side  walls. 

Electrical  power  is  used  exclusively  for 
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all  the  mechanical  operations  at  the  locks, 
although  each  gate  and  valve  is  provided 
with  hand-operating  control  to  be  used  in 
the  event  of  a  breakdown  of  the  power  sys- 
tem. The  lock  gates  are  actuated  by  steel 
spars,  carrying  racks  which  mesh  with  gear 
trains  from  motors.  Heavy  coil  springs  are 
provided  to  absorb  shocks  in  opening  and 
closing.  At  the  beginning  and  end  of  its 
travel  the  movement  of  each  gate  is  slower 
than  in  the  middle  of  the  arc,  this  speed 
variation  being  provided  for  by  resistance 
thrown  in  and  cut  out  automatically  in  the 
motor  circuit.  Limit  switches  automatically 
stop  the  travel  of  the  gate  at  the  open  and 
closed  positions  by  shutting  off  the  electric 
power. 

The  gates,  as  well  as  the  lock  valves,  are 
controlled  from  operating  stands  in  dupli- 
cate, one  on  either  side  of  the  lock  at  both 
ends,  making  four  in  all.  Thus  the  mechan- 
ism may  be  operated  from  whichever  side 
of  the  lock  proves  to  be  the  most  convenient. 
Each  operating  stand  is  equipped  with  a 
master  switch  for  the  separate  control  of 
each  of  the  two  gate  motors,  valve  motors 
and  buffer  beam  motors.  There  is  also  a 
device  for  simultaneously  locking  all 
switches  by  a  single  key.  A  safety  coupling, 
designed  to  release  or  break  down  whenever 
the  load  transmitted  to  the  machinery  ex- 
ceeds a  prescribed  limit,  is  provided  on  one 
of  the  shafts.  It  consists  essentially  of  two 
flanges  connected  by  shear  pins  of  Tobin 
bronze,  the  diameter  of  the  shank  on  each 
pin  being  only  %  in.  Any  overload,  such 
as  an  attempt  to  open  the  lower  gates  with 
the  lock  filled,  will  immediately  break  these 


pins  without  damaging  the  rest  of  the  oper- 
ating equipment.  In  the  event  of  failure 
of  power  or  damage  to  the  motor  it  is  pos- 
sible to  disconnect  the  motor  and  operate 
the  gates  by  hand  by  means  of  sweeps, 
which  have  been  so  designed  that  only  two 
men  are  required  for  their  operation. 

Signal  Lights 

For  the  benefit  of  both  operators  and 
boatmen  signal  lights  are  installed  to  indi- 
cate the  position  of  the  gates.  A  green 
light  flashes  when  the  gate  is  entirely  open, 
while  a  red  signal  is  displayed  when  the 
gates  are  in  any  other  position.  These  sig- 
nal lamps  are  visible  from  either  end  of  the 
lock  in  daytime  or  at  night. 

The  operation  of  the  culvert  valves  is  sim- 
ilar to  that  of  the  lock  gates,  and  is  done 
from  the  same  operating  stand.  The  valves 
regulating  the  flow  of  water  in  these  cul- 
verts are  suspended  on  two  chains  which 
pass  over  chain  wheels  near  the  top'of  the 
valve  wells  to  cast-iron  counterweights. 
The  chain  wheels  are  mounted  on  a  shaft 
rotated  by  a  motor  operating  through  a 
train  of  gears  designed  to  raise  or  lower 
the  valves  at  a  speed  of  about  6  ft.  per  min- 
ute. The  motors  of  the  5  x  7-ft.  and  the 
6  X  8-ft.  valves  are  rated  at  3  hp.,  while 
those  operating  the  7  x  9-ft.  valves  are 
rated  at  7  hp. 

The  scheme  of  master  switches  that  is 
used  for  the  lock  gates  is  employed  also  for 
the  valves.  The  signal  lights,  however,  give 
more  detailed  information.  There  is  a  set 
of  four  lamps  for  each  valve,  three  white 
and  one  blue.     When  all  lights  are  out  the 


OLD   ABANDONED  CANAL   STRUCTURES,  AT   RIGHT,   DWARFED  BY  ONE  OK   THE   WATERFORD  LOCKS   NEAR  THE  EASTERN   END  OF  THE  BARGE   CANAL  SYSTEM 
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valve  is  completely  closed.  One  white  light 
signifies  that  the  valve  is  one-third  open; 
two  white  lights,  two-thirds  open,  and  three 
white  lights,  full  open.  A  blue  light  indi- 
cates that  the  valve  is  closed.  It  will  be 
noted  that  the  colors  of  the  valve  lights, 
white  and  blue,  are  different  from  those  for 
the  gates,  red  and  green,  so  that  there  can 
be  no  confusion  regarding  the  signals. 

Lock  2,  the  lower  of  the  five  locks  at 
Waterford,  has  a  lift  of  341/2  ft.,  and  its 
filling  and  emptying  requires  the  handling 
of  about  3,900,000  gal.  of  water.  A  demon- 
stration of  the  operation  of  this  lock  showed 
that  the  gates  were  closed  in  35  seconds. 
The  filling  of  the  lock  required  about  6 
minutes  and  emptying  about  5  minutes. 

Electric  Capstans 

Electric  capstans,  one  at  each  end  of  each 
lock,  are  provided  to  control  the  movement 
of  boats  along  the  approach  wall  and  to  tow 
them  into  and  out  of  the  lock  chamber.  A 
20-hp.  motor  operates  each  capstan  at  a 
speed  of  about  60  ft.  per  minute  with  a  pull 
of  8000  lb.  The  operation  of  these  cap- 
stans is  controlled  by  foot  switches  placed 
flush  with  the  top  of  the  lock  walls.     The 


furnished  to  another  lock  not  more  than  2 
miles  distant  booster  sets  are  installed  in 
the  power  station.  At  some  of  the  movable 
dams,  however,  where  there  is  probability 
of  floods  during  certain  seasons  the  hydro- 
electric stations  are  replaced  by  gasoline- 
electric  outfits,  with  duplicate  generators 
placed  well  above  flood  level.  These  gaso- 
line-electric generators  supply  direct  cur- 
rent at  250  volts,  each  unit  being  designed 
to  furnish  power  for  operating  the  locks 
and  the  adjacent  movable  dams  and  also 
for  lighting  purposes. 

Prize  for  Best  Lock 

The  operating  force  on  the  Barge  Canal 
has  been  organized  on  the  basis  of  three 
8-hour  shifts  daily.  At  each  lock  there  are 
one  operator  and  one  helper  on  each  shift. 
Groups  of  locks  are  under  the  general  super- 
vision of  lock  superintendents,  who  live  in 
the  vicinity  and  can  be  reached  quickly  in 
an  emergency. 

For  the  purpose  of  increasing  efficiency 
and  creating  a  friendly  rivalry  among  the 
operating  employees  Major-General  W.  W. 
Wotherspoon,  state  superintendent  of  public 
works,  who  is  in  charge  of  the  operation  of 


advertised.  The  results  obtained  were  most 
satisfactory  to  the  Barge  Canal  officials. 
The  new  locks  are  now  manned  by  young 
men,  skilled  in  various  mechanical  trades, 
and  in  addition  to  the  safe  and  proper 
operation  of  the  lock  machinery  they  are 
able  to  make  repairs  needed  without  addi- 
tional cost  to  the  state.  General  Wother- 
spoon believes  that  at  the  present  time  the 
lock  organization,  man  for  man,  is  equal  in 
ability  to  any  similar  force  in  the  employ 
of  a  great  business  enterprise. 

Although  the  operating  machinery,  like 
all  similar  apparatus,  is  of  a  somewhat 
complicated  nature  and  is  subject  to  disar- 
'rangement,  not  a  single  detention  to  navi- 
gation occurred  last  year  at  any  of  the  locks. 
On  the  contrary,  the  time  of  passage 
through  the  new  structures  proved  to  be 
shorter  than  that  necessary  for  passage 
through  the  old  locks,  although  the  present 
structures  are  several  times  larger. 

Movable  Dams 

At  certain  places  in  existing  streams  used 
for  the  Barge  Canal  channel  it  is  necessary 
to  maintain  water  levels  by  means  of  dams 
of  a  type  which  can  be  moved  out  of  the 


THE  DELTA  DAM  IMPOUNDS  WATER  USED  AS  A  FEEDER   SUPPLY   TO    MAINTAIN    CANAL   LEVELS 


capstan  motors  are  of  the  mill  type  and  of 
specially  rugged  design.  They  are  placed 
in  watertight  cast-iron  housings  for  protec- 
tion against  intermittent  wetting  by  surges 
in  the  lock  or  by  other  causes.  The  other 
motors,  for  operating  the  gates  and  valves, 
also  are  of  the  mill  type,  and  their  armature 
and  field  windings  have  been  designed  to  be 
fireproof  and  waterproof. 

As  a  measure  of  protection  for  the  lock 
gates  buffer  beams  are  provided.  Prior  to 
any  locking  operation  they  are  swung  out 
across  the  channel  and  maintain  this  posi- 
tion until  everything  is  in  readiness  for  the 
boat  to  proceed.  The  buffer  beams  can  be 
used  as  an  emergency  device  if  it  should 
ever  be  necessary  to  make  repairs  to  the 
lock  gate.  Below  them,  in  the  bottom  of  the 
channel,  are  sills  into  which  needles  may  lae 
lowered  and  supported  at  the  top  by  the 
buffer  beams,  thus  forming  a  cofferdam. 

Hydroelectric  Plants 

At  the  Waterford  locks  operating  power 
employed  at  each  of  the  five  lifts  is  supplied 
from  a  central  plant  at  the  Crescent  dam, 
about  3  miles  distant  from  the  lower  lock. 
At  the  other  locks  of  the  Barge  Canal  sys- 
tem, however,  small  individual  hydroelectric 
plants  are  installed.  They  are  operated  by 
water  from  the  canal  and  are  equipped  with 
duplicate  vertical  shaft  turbines,  which,  in 
all  but  a  few  cases,  are  directly  connected 
to  50-kw.  vertical  shaft  generators  supply-, 
ing  current  at  250  volts.    Where  power  is 


the  Barge  Canal,  offers  each  year  a  prize  to 
the  crew  of  the  lock  which  attains  the  high- 
est standard  both  as  to  the  condition  of  the 
operating  machinery  and  the  appearance  of 
the  structure  and  grounds.  The  prize  con- 
sists of  a  small  increase  of  salary  to  each 
man  on  the  lock,  as  well  as  the  distinction  of 
erecting  and  maintaining  a  sign  proclaim- 
ing it  as  the  "Prize  Lock."  The  plan,  Gen- 
eral Wotherspoon  reports,  has  proved  most 
successful.  The  men  entered  the  competi- 
tion with  much  enthusiasm.  Not  only  were 
the  mechanical  parts  carefully  kept  in  per- 
fect condition,  but  the  rugged  banks  of  the 
canal  left  by  the  contractors  were  leveled 
off  and  beautified.  Unsightly  plots  of  land 
were  sodded  and  shrubs  and  flowers  planted. 
The  debris  incidental  to  a  long  period  of 
contract  operations  soon  disappeared  and 
at  all  the  new  locks  a  new  order  of  things 
was  soon  manifest. 

The  Operating  Force 

That  the  operation  of  the  Barge  Canal 
system  is  a  matter  of  men  as  well  as  machin- 
ery is  exemplified  by  a  recent  statement  of 
General  Wotherspoon's,  in  which  he  points 
out  that  efficient  operation  is  possible  only 
if  the  men  have  some  guarantee  of  tenure  of 
office  as  a  reward  for  efficiency  and  experi- 
ence. Early  last  year  the  State  Civil  Service 
Commission  was  consulted,  with  the  result 
that  examinations  were  devised  for  the  posi- 
tions to  be  filled  on  the  new  locks,  and  the 
holding  of  these  examinations  was  widely 


path  of  the  stream  during  floods.  If  sta- 
tionary dams  were  used  at  these  sites  the 
flood  waters  would  be  backed  up,  causing 
them  to  overflow  the  stream  banks  and  in- 
undate the  surrounding  territory.  A  repre- 
sentative dam  of  the  movable  type  is  the 
one  at  Scotia,  near  Schenectady.  This 
structure  has  abutments,  piers  and  a  steel 
superstructure  like  an  ordinary  bridge,  but 
from  the  downstream  side  hang  steel 
frames  resting  against  shoes  in  concrete 
sills  that  stretch  across  the  stream  between 
abutments  and  piers.  The  upright  frames 
are  15  ft.  apart  and  upon  them  run  Boule 
gktes,  which  are  30  ft.  wide  and  are  placed 
in  two  tiers. 

These  gates  may  be  raised  by  chains  from 
electric  winches  running  on  tracks  on  the 
bridge  floor.  After  the  gates  are  up  the 
chain  winches  are  employed  to  swing  the 
steel  frames  upward  to  a  horizontal  posi- 
tion, such  action  being  possible  because  of 
the  hinge-like  joint  made  by  the  use  of  a 
pin  connection.  Thus  the  river  may  be 
entirely  freed  of  any  obstruction  in  the  form 
of  a  dam  when  a  flood  threatens.  The 
electric  winches  receive  power  over  a  trolley 
wire  extending  to  the  gasoline-electric  sta- 
tions near  the  lock.  It  is  the  general  prac- 
tice to  raise  all  the  movable  dams  when  the 
canal  is  put  out  of  operation  in  the  fall  and 
at  such  other  times  as  conditions  warrant. 

If  there  should  be  a  break  in  the  canal  at 
a  lock  or  at  other  points  great  damage  would 
be  done  by  the  rush  of  water  unless  meas- 
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ures  were  adopted  to  prevent  such  a  con- 
tingency. At  various  points  along  the  chan- 
nel are  located  guard  gates.  These  are 
massive  steel  barriers  hung  from  a  bridge 
structure  spanning  the  channel  and  may  be 
raised  or  lowered  electrically  to  prevent  any 
sudden  emptying  of  the  canal.  Just  above 
the  Waterford  lock,  for  example,  are  two 
guard  gates  about  1370  ft.  apart.  At  pres- 
ent the  upper  guard  gate  is  operated  for 
the  passage  of  each  boat.  The  normal  posi- 
tion of  the  lower  gate  is  up,  but  it  is  low- 
ered several  times  a  week  ta  insure  its  per- 
fect operation.  The  upper  gate  is  never 
opened  unless  both  gates  of  the  first  lock 
below  are  closed.  This  operation  obviously 
creates  a  protective  barrier  behind  the  boat 
which  has  just  passed  it,  so  that  if  the  barge 
should  become  unmanageable  and  crash  into 
the  lock  gate  the  only  water  lost  from  the 
canal  would  be  that  below  the  guard  gate. 

Water  Levels  in  Canal 

The,  maintenance  of  the  proper  water 
level  in  the  Barge  Canal  on  the  Erie  section 
is  simplified  somewhat  by  the  fact  that  the 
route  utilizes  existing  watercourses  to  a 
large  extent,  and  the  natural  flow  of  these 
streams,  supplemented  by  large  storage 
reservoirs  built  therefor,  is  sufficient  for 
maintaining  the  requisite  depth  and  for 
performing  lockages  and  incidental  opera- 
tions. Many  of  the  old  canal  reservoirs  and 
feeders  are  retained  for  the  new  channel. 

The  summit  level  at  Rome  is  the  critical 
point  in  the  canal  water  supply.  From  this 
point  there  is  a  continuous  descent  easterly 
to  the  Hudson  River  and  westerly  to  the 
Oneida  and  Seneca  rivers  at  Three  River 
Point.  West  of  this  locality  the  canal  as- 
cends continuously  to  the  Niagara  River, 
which  serves  as  an  adequate  feeder  for  the 
western  section  of  the  canal. 

The  Rome  summit  required  the  construc- 
tion of  two  large  reservoirs,  the  Delta  on 
the  Mohawk  River  and  the  Hinckley  on  East 
Canada  Creek.  The  Delta  dam,  1100  ft. 
long  and  100  ft.  in  maximum  height  above 
rock,  is  capable  of  storing  two  and  three- 
quarter  billion  cubic  feet  of  water  from  a 
watershed  of  137  square  miles.  The  Hinck- 
ley dam,  an  earth  structure  3700  ft.  long 
(earth  3200  ft.,  masonry  500  ft.)  with  a 
maximum  height  of  masonry  of  82  ft.,  will 
store  almost  three  and  one-half  billion  cubic 
feet  from  a  watershed  of  372  square  miles. 
This  structure  was  completed  and  put  into 
operation  last  fall. 

As  to  the  type  of  boat  which  the  future 
will  develop  for  the  New  York  Barge  Canal 
traffic  last  year's  annual  report  of  the  state 
superintendent  of  public  works  makes  this 
statement : 

"Considering  only  the  matter  of  passage 
of  boats  through  the  canal  and  without 
going  into  the  subject  of  economical 
handling  it  would  seem  that  the  largest 
boat  which  should  be  used  in  the  immediate 
future  should  not  exceed  150  ft.  in  length 
and  20  to  22  ft.  in  width.  With  these 
dimensions  a  fleet  of  four  such  craft  could 
be  passed  through  a  lock  at  one  time,  and 
one  of  the  boats  being  equipped  with  power 
a  speedy  passage  through  the  waterway 
would  be  assured.  The  length  referred  to 
is  probably  out  of  proportion  to  the  pro- 
posed width,  but  such  dimensions  are  given 
as  the  maximum  which  should  be  planned 
for  at  present.  With  such  lengths  no  diffi- 
culty would  be  experienced  in  negotiating 
the  various  bends  in  the  excavated  prism." 

State  Engineer  Williams,  however,  be- 
lieves that  a  considerable  traffic  will  develop 


ELECTRIC   WINCH   WHICH   RAISES   AND  LOWERS 
GATES   OF    MOVABLE   DAMS 

on  boats  built  to  navigate  the  Great  Lakes 
as  well  as  the  canals,  in  which  case  their 
dimensions  would  be  300  ft.  long  by  44  ft. 
wide. 

Will  Save   Four  Days 

The  completion  of  the  improved  canal  will 
reduce  to  a  considerable  extent  the  time  of 
passage  of  boats  from  the  lakes  to  tide- 
water, and  will  minimize  the  points  at 
which  breaks,  resulting  in  interruption  to 
navigation,  may  occur.  On  the  unimproved 
canal  the  time  of  passage  from  Lake  Erie 
to  the  Hudson  River  of  a  boat  propelled  by 
animal  power  was  estimated  at  ten  days, 
and  for  a  boat  using  its  own  motive  power 
eight  days.  The  average  rate  of  speed  at- 
tained by  such  boats  ranges  from  2  to  4 
miles  per  hour.  When  the  improvement 
project  has  been  completed  a  greater  speed 
may  be  permitted  on  stretches  where  the 
present  canal  prism  has  been  enlarged,  while 
on  the  rivers  and  lakes  utilized  as  part  of 
the  route  the  speed  to  be  attained  will  be 
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limited  only  by  the  extent  of  the  motive 
power.  Since  the  latter  condition  will  pre- 
vail on  more  than  half  the  new  route  it  is 
predicted  that  the  time  of  a  single  trip  may 
be  reduced  at  least  four  days. 

Canal  Traffic 

The  improved  New  York  Barge  Canal  sys- 
tem is  designed  for  a  normal  seasonal  traf- 
fic of  10,000,000  tons  of  freight.  Last 
year's  traffic  over  the  old  routes  amountd 
to  1,858,114  tons,  as  compared  with  2,080,- 
850  tons  in  1914.  The  value  of  shipments 
in  1915,  however,  exceeded  those  of  1914 
by  $2,332,679.  With  the  completion  of  all 
the  improvement  work  and  the  opening  of 
the  new  Barge  Canal  throughout  its  entire 
length  a  marked  increase  in  freight  ship- 
ments is  anticipated. 

One  of  the  most  pressing  needs  at  pres- 
ent, according  to  State  Engineer  Williams, 
is  the  creation  of  a  traffic  bureau  to  secure 
business  for  the  completed  canal.  It  is  felt 
that  the  ways  and  means  by  which  the 
Barge  Canal  system  may  be  of  service  to 
the  commerce  of  a  large  section  of  this 
country  are  but  little  known,  despite  the 
fact  that  New  York  State  has  spent  millions 
of  dollars  on  this  work  which  will  soon  be 
available  for  use  throughout  its  entire 
improved  length.  It  would  be  the  duty  of 
such  a  bureau  as  Mr.  Williams  has  in  mind 
to  disseminate  information  concerning  the 
canal  and  go  after  the  business  of  shippers 
of  freight  in  the  same  way  as  do  all  of  the 
railroad  corporations. 

Engineering  Personnel 

The  construction  of  the  New  York  State 
Barge  Canal  has  been  under  the  super- 
vision of  Frank  M.  Williams,  state  engi- 
neer and  surveyor.  William  B.  Landreth 
is  deputy  state  engineer  and  D.  B.  LaDu 
is  special  deputy  state  engineer.  On  the 
three  divisions  of  the  New  York  State 
Barge  Canal — eastern,  middle  and  western 
— the  division  engineers  in  charge  are  re- 
spectively George  D.  Williams,  Guy  Moul- 
ton  and  F.  P.  Williams. 

The  operation  of  the  Barge  Canal  system 
is  under  the  direction  of  Major-General 
W.  W.  Wotherspoon,  state  superintendent 
of  public  works. 


Operating  Costs  at  Los  Angeles 
Asphalt  Plant 

At  the  end  of  the  first  year  of  operation, 
the  municipal  asphalt  plant  at  Los  Angeles 
has  saved  the  city  $29,242,  according  to  a 
report  recently  compiled  by  the  city  engi- 
neer. During  the  period  between  April  17, 
1915,  and  March  30,  1916,  the  total  output 
of  the  plant  was  278,860  cu.  ft.  of  asphalt, 
and  for  this  period  the  books  show  the  fol- 
lowing figures: 


WICKETS  OF   MOVABLE  DAMS  ARE  RAISED  DURING 
WINTER 


Contractors'   bid  on  278,860   cu.  ft.  at 

25c I69.716.0* 

Operative  cost  of  plant $35,606.63 

Maintenance  of  plant 1.992.93 

Interest,    administration    and 

depreciation    2,872.46 

Total  cost 40,472.01 

(29,242.98 
Plant  cost  to  March  30,  1916   $7,773.89 
Plant    equipment    to    March 

30,1916    420.87        8,194.71 

Less  depreciation  charged  In  cost 566.99 

Coot  of  plant  less  depreciation $7,627.77 

City    paid    for    asphalt    prior 

to  operation   of  plant,   per 

cu.   ft    $0.25 

Average  unit  cost  on  asphalt 

output   .1451 

Net  profit  per  cu.  ft.  on  output $0.1041 
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Will  Electric  Welding  Supplant  Riveting  in 
Fabricating  Structural  Steel  ? 

Rapid  Progress  in  Practical  Application  of  the  Spot  Weld 
Suggests  Possible  Economy  for  Joints  of  Steel  Frames 

By  G.  C  HINCKLEY 
Resident  Engrineer,  Keokuk  and  Hamilton  Bridge,  Keokuk,  Iowa 


A  DECADE  ago  the  art  of  welding  iron 
by  means  ol  the  oxygen-acetylene  flame 
WttS  unknown.  Electric  welding  is  of  scill 
more  recent  origin.  It  is  only  within  the 
past  few  years  that  these  methods  have 
emerged  from  the  experimental  to  their 
present  state  of  demonstrated  practicabil- 
ity and  rapidly  broadening  application  in 
the  metal  trades.  Welding  concerns,  confin- 
ing their  operations  chiefly  to  repair  work, 
have  been  successfully  established  in  many 
of  our  larger  cities.  Lap-welded  steel  pipe 
and  welded  boilers  and  tanks  have  taken 
their  places  on  our  market  in  competition 
with  the  riveted  articles. 

Electric  Welding  Commercial  Success 

Electric  welding  has  been  demonstrated 
a  commercial  success  in  the  manufacture  of 
sheet-metal  jjoods,  automobile  frames,  steel 
window  sash,  frames  for  concrete  reinforce- 
ment, etc.  Its  progress  is  marked  particu- 
larly by  a  rapid  and  pronounced  tendency 
toward  the  welding  of  increasingly  heavy 
sections  and  the  perfection  of  larger  weld- 
ing units,  as  recently  evidenced  by  the  in- 
troduction and  successful  operation  of  an 
electric  spot  welder  with  a  capacity  equal 
to  a  butt  weld  of  7  sq.  in.  sectional  area  for 
the  field-welding  of  connection  plates  across 
the  ends  of  street-railway  rails.  There  is 
nothing  to  indicate  that  the  ultimate  limit 
of  capacity  has  been  approximated  in  this 
machine,  the  probability  being  rather  that 
such  a  limit  will  be  controlled  only  by  the 
amount  of  electricity  economically  availa- 
ble in  any  instance. 

The  remarkable  progress  in  the  practical 
application  of  these  new  methods  has  so  far 
outstripped  their  literature  and  published 
data  that  the  subject  is  marked  by  a  dearth 
of  definite  information,  resulting  in  a  gen- 
eral lack  of  knowledge  concerning  the  meth- 
ods themselves  and  of  appreciation  of  their 
possibilities.  Lacking  such  detailed  infor- 
mation, and  in  the  absence  of  specific  exper- 
iments and  tests,  it  is  of  course  impossible 
accurately  to  predict  the  future  of  these 
methods,  especially  in  their  possible  appli- 
cation to  new  fields  of  industry.  Neverthe- 
less, when  we  consider  in  a  broad  sense  their 
present  status  of  efficiency  and  rapid 
growth,  together  with  the  pronounced  mod- 
em tendency  toward  the  electrification  of 
shop  processes  and  the  universal  adoption 
of  labor-saving  devices,  it  is  logical  to  as- 
sume that,  unless  unforeseen  obstacles  are 
encountered,  the  electric-welding  process 
promises  within  the  next  few  years  to  sup- 
plant 90  per  cent  of  the  riveting  in  all  our 
fabricated  iron  and  steel  products.  In  the 
shop  fabrication  of  structural  steel  such  an 
Innovation  would  be  nothing  short  of  revo- 
lutionary in  its  character  and  attended  by 
enormous  advantages,  some  of  the  more  im- 
portant of  which  it  is  now  proposed  to  point 
out  and  discuss  in  a  general  way. 

A  Typical  Connection 

In  the  first  place,  let  us  assume  that  the 
tendency  will  be  so  to  design  welded  con- 
nections that  the  welds  themselves  will  be 
in  shear  whenever  possible,  much  as  is  the 


current  practice  in  riveted  joints.  Consider 
a  typical  connection,  a  girder  web  splice,  for 
instance,  consisting  of  the  usual  pair  of 
splice-plates  with  double  rows  of  rivets,  the 
splice  being  subject  to  the  usual  tension, 
compression  and  shearing  stress,  and  then 
conceive  of  the  rivets  being  replaced  by  a 
sufficient  number  of  spot  welds  between  the 
splice  plates  and  the  web.  The  great  advan- 
tage of  the  welded  splice,  both  in  efficiency 
and  economy,  is  immediately  apparent,  inas- 
much as  it  involves  no  reduction  of  section- 
al area  in  the  web  or  splice  plates  for  rivet 
holes.  It  has  been  repeatedly  demonstrat- 
ed that  the  riveted  splice  cannot  exceed 
about  80  per  cent  efficiency ;  the  welded  con- 
nection, on  the  contrary,  may  be  made  100 
per  cent  efficient,  or  more,  depending  on  the 
total  area  of  the  spot  welds,  which  may  be 
grouped  as  closely  as  desired,  or  even  joined 
together  to  produce  a  single  large  welded 
area.  While  these  advantages  pertain  par- 
ticularly to  tension  joints,  they  are  never- 
theless applicable  in  a  degree  to  all  points 
where  rivets  are  now  used. 

It  will  thus  be  seen  that  the  substitution 
of  welding  for  riveting  would  result  in  an 
ultimate  saving  of  metal  in  each  fabricated 
member,  roughly  measured  by  the  differ- 
ence between  the  present  so-called  "gross" 
and  "net"  sections,  together  with  a  consid- 
erable saving  in  the  weight  of  details,  while 
the  opportunity  for  a  better  distribution  of 
metal  in  the  design  of  sections  would  doubt- 
less result  in  additional  economy.  Eventu- 
ally certain  modifications  in  the  rolled 
shapes  themselves  could  be  expected  to  re- 
sult in  very  important  saving  of  metal,  in- 
asmuch as  the  elimination  of  rivets  would 
permit  a  more  efficient  distribution  of  met- 
al in  a  great  many  shapes,  in  whose  design 
the  effective  section  has  heretofore  been 
subjected  to  the  necessity  for  providing 
proper  riveting  facilities. 

Comparing  Costs 

Anything  approaching  an  accurate  com- 
parison of  shop  costs  between  welding  and 
riveting  is  of  course  impracticable  for  want 
of  the  proper  welding  data.  Yet  it  is  evi- 
dent that,  in  the  first  place,  welding  would 
do  away  with  the  necessity  for  punching 
and  reaming  rivet  holes,  with  the  attendant 
rehandling  of  material  in  the  shop,  and 
would  doubtless  also  eliminate  fully  75  per 
cent  of  the  template-making  and  laying-out 
work.  The  cost  of  manufacturing,  heating 
and  driving  rivets  would  be  replaced  by  that 
of  operating  the  welding  machine  and  also 
a  sandblast  for  cleaning  the  surfaces  to  be 
welded.  In  view  of  these  facts  it  must  be 
conceded  that,  if  the  introduction  of  the 
welding  process  should  prove  feasible,  it 
would  result  in  an  immense  saving  of  shop 
labor,  and  that  the  elimination  of  the  punch- 
ing, reaming  and  laying-out  operations 
would  leave  a  wide  margin  to  cover  any  pos- 
sible increased  cost  of  the  welding  opera- 
tion itself  over  that  of  driving  rivets.  In 
the  light  of  results  now  obtaining  in  the 
welding  of  smaller  work,  there  is  reason  for 
the  expectation  that  the  total  shop  cost  of 
fabrication   by  welding  could   be  brought 


considerably  below  that  of  the  present 
methods. 

Comparing,  from  a  mechanical  standpoint, 
the  welded  and  riveted  types  of  connection, 
it  is  at  once  obvious  that  the  advantage  lies 
with  the  weld,  in  which  the  stress  coming 
upon  the  joint  is  immediately  and  simulta- 
neously assumed  by  each  spot  weld,  the 
amounts  carried  by  the  individual  spots  de- 
pending of  course  on  their  relative  areas 
and  positions  in  the  group;  whereas  in  the 
riveted  connection  the  application  of  stress 
acts  first  to  overcome  friction  between  the 
piates  consequent  upon  the  initial  tension 
in  the  rivets,  after  which  the  rivets  take 
stress  one  by  one,  depending,  among  other 
things,  on  their  varying  fits  in  the  holes. 
Under  such  action,  and  when  subject  to  any 
considerable  vibration  or  stress  reversal,  a 
riveted  joint  will  loosen  more  or  less  in  time, 
resulting  in  a  gradual  loss  of  efficiency  and 
an  increasing  tendency  toward  crystalliza- 
tion and  deterioration  from  rust  and  wear. 

It  will  be  contended  that  the  nature  of  a 
welded  connection  involves  lack  of  uifiform- 
ity  in  the  quality  and  strength  of  the  welds 
which  must  be  met  by  an  increased  factor 
of  safety.  However,  the  validity  of  such  an 
objection  is  subject  to  question.  Inasmuch 
as  the  welding  process  would  seem  to  in- 
volve no  more  uncertainty  of  uniformity 
than  that  of  making  a.id  rolling  the  steel  it- 
self, if  welding  were  subjected  to  the  same 
systematic  inspection  and  testing  as  now 
obtains  in  the  steel  mills,  the  results  would 
be  dependable  in  a  similar  degree.  There  h 
no  apparent  reason  why  the  electric-weld- 
ing process  may  not  be  conducted  with  ab- 
solutely uniform  results,  for  once  the  neces- 
sary pressure,  amount  of  current  and  time 
of  application  have  been  determined  for  any 
given  thickness  of  plates  these  may  readily 
be  maintained  constant  throughout  repeat- 
ed operations. 

Field  Connections — Tests  Necessary 

While  there  is  nothing  in  the  process  to 
prevent  the  continued  use  of  the  riveted 
field  connections,  the  same  prospect  of  suc- 
cessful welding  obtains  in  the  field  as  in 
shop  work,  the  contractor's  air-compressor 
plant  and  riveters  being  supplanted  by  a 
generator  plant  (where  electric  power  is 
not  at  hand)  and  a  portable  electric  welder, 
which  for  ordinary  work  should  be  no  more 
cumbersome  than  the  "bull  machine"  now 
employed  for  field-riveting  on  larger  jobs. 
It  may  prove  advantageous  in  certain  field 
connections  to  employ  some  modification  of 
the  oxyacetylene  process. 

Comparative  tests  of  welded  and  riveted 
connections  on  identical  members  are  need- 
ed to  verify  the  foregoing  contentions  re- 
garding their  relative  efficiencies.  Investi- 
gations should  be  conducted  to  determine 
whether  the  heating  due  to  the  welding 
process  will  have  any  injurious  effect  upon 
the  steel,  with  a  view  particularly  toward 
a.scertaining  the  maximum  thickness  of 
metal  practicable  to  be  welded  under  exist- 
ing conditions  and  the  best  method  of  in- 
creasing this  thickness.  A  series  of  tests 
using  very  thin  filler  plates  of  pure  iron  or 
other  substance  between  the  plates  to  be 
welded  might  be  productive  of  interesting 
and  valuable  results.  Experimental  work 
to  furnish  approximate  data  on  the  costs  of 
welding  structural  steel  is  of  course  imper- 
ative. It  is  suggested  that  much  of  the  ex- 
perimental work  could  be  satisfactorily  ac- 
complished by  universities  and  technical  in- 
stitutes and  by  some  of  the  larger  struc- 
tural shops. 
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Men  Cheaper  Than  Machines  on  Trunk-Line 
Railway  Construction  in  China 

Bridge  Caissons  Sunk  Without  Derricks — Chinese  Engineers  and  Contract- 
ors Show  Ability  with  Only  One  Caucasian  to  Each  Fifteen  Miles  of  Line 

By  E.  PARK 
Formerly  Assistant  Engrineer,  Chinese  Government  Railways 


WHEN  earth  embankment  can  be  placed 
by  man  power  at  a  cost  of  3 '/a  cents 
per  yard  it  is  evident  that  there  is  little 
use  for  excavating  machinery  in  Chinese 
railway  construction,  even  if  that  machin- 
ery cost  no  more  in  China  than  it  does  at 
the  point  of  manufacture.  Accordingly,  in 
building  the  Canton-Hankau  Railway, 
which  in  point  of  population  served  will  be 
one  of  the  most  important  trunk  lines  in 
the  world,  mechanical  equipment  is  used 
only  where  absolutely  necessary,  as  on 
bridge  work.  On  one  of  the  larger  bridges, 
which  was  included  in  the  section  built  un- 
der the  direction  of  the  writer,  four  cais- 
son piers  were  sunk  with  air  locks  which 
contained  their  own  hoisting  engines,  and 
the  air  compressors  and  boilers  required 
for  this  work  were  the  only  plant  used  on 
the  entire  section. 

Concession  Once  Held  by  Americans 

This  road,  which  will  form  the  southern 
half  of  a  line  connecting  Canton  and  Hong- 
kong with  Peking,  and,  through  the  Trans- 
Siberian  Railway,  with  Europe,  traverses 
a  densely  populated  and  fertile  section  of 
South  Central  China,  reputed  to  be  rich 
in  minerals.  Although  its  construction  was 
first  proposed  by  Sir  McDonald  Stevenson, 
and  has  occupied  a  prominent  position  in 
every  subsequent  scheme  for  a  Chinese 
railway  system,  the  road  is  yet  far  from 
complete.  From  1898  to  1905  a  concession 
for  building  it  was  held  by  an  American 
concern,  which,  however,  scarcely  made  a 
start  on  the  actual  construction.  The 
northern  section  of  this  line,  on  which  the' 
writer  was  employed,  was  put  under  con- 
struction in  1912  for  the  Chinese  govern- 
ment by  British  interests  for  a  distance  of 
600  miles   south   from   the   Yangtze   River 


SMALL   MUCK   LOCK   SAVES  AlB 


through  the  provinces  of  Hupeh  and  Hunan. 
The  latter  province  alone  has,  under  con- 
servative estimate,  a  population  of  22,000,- 
000,  giving  an  average  of  more  than  200 
persons  to  the  square  mile.  The  entire  out- 
side commerce  of  this  province  is  now  car- 
ried on  the  Yangtze  River,  a  stream  more 
difficult  to  navigate  than  the  Ohio  River, 
which  it  considerably  exceeds  both  in  size 
and  in  extreme  range  between  high  and 
low  water. 

Work  Interrupted  by  European  War 

Following  an  energetic  start  on  the  con- 
struction of  these  600  miles,  the  work  was 
interrupted  for  almost  two  years,  or  until 
the  spring  of  1914,  by  the  Chinese  revolu- 
tion. Work  was  then  resumed,  but  financial 
difficulties  consequent  on  the  outbreak  of 
the  European  war  made  it  necessary  to 
confine  construction  to  the  300-mile  stretch 
from  Hankau  to  Changsha.  This  part  of 
the  line  is  expected  to  be  in  operation  in 
1917,  and  tracklaying  at  both  ends  and  at 
Ycchow  has  been  started. 

The  southern  end  of  the  railroad  from 
Canton  north  for  a  distance  of  200  miles 
has  been  completed  and  put  in  operation  by 
the  Chinese  government  itself.  The  en- 
tire work  is  in  charge  of  an  organization 
headed  by  a  managing  director,  who  is  a 
Chinese.  On  the  portion  of  the  line  being 
constructed  by  the  British  the  engineering 
chief,  the  auditor,  the  chief  accountant  and 
all  the  engineers  in  superior  charge  are 
foreigners.  A  Caucasian  engineer  is  in 
charge  of  each  subdivision  of  about  15 
miles,  and  is  the  only  white  man  on  his 
section.  His  Chinese  assistants,  some  of 
whom  are  highly  educated,  are  for  the  most 
part  very  valuable  and  reliable.  Overseers, 
foremen,  timekeepers  and  the  like  are  sup- 
posed to  speak  some  English,  and  many  of 
them  have  a  good  command  of  the  language 
acquired  at  mission  schools. 

Cement  and  Rails  Manufactured 
IN  China 

Two  important  construction  materials  do 
not  have  to  be  imported.  The  rails  used 
are  rolled  at  the  Hanyang  Iron  Works  near 
Hankau.  The  cement  required  is  supplied 
partly  by  the  mill  at  Tangshan  and  partly 
by  the  Hupeh  Cement  Works  on  the 
Yangtze  River.  The  ties  used  are  of  Japa- 
nese oak,  but  Oregon  fir  has  been  employed 
very  largely  for  structural  timber.  An  in- 
ferior fir  cut  in  China,  where  very  little 
standing  timber  remains,  is  also  used  for 
construction  purposes. 

Most  of  the  grading  is  done  by  contract 
for  a  base  price  of  about  27  cents  (Mexican 
money)  per  100  cu.  ft.  for  earth  transported 
from  borrow  pit  to  fill  until  the  height  of 
fill  exceeds  10  ft.  This  is  equivalent  to 
about  31/2  cents  per  cubic  yard  in  American 
money.  The  earth  is  carried  in  small 
baskets  by  coolies  for  hauls  averaging  1000 
ft.  Payments  are  based  on  measurement 
in  the  borrow  pit  or  in  the  fill,  15  per  cent 
for  shrinkage  being  deducted  in  the  latter 
case.    For  ordinary  grading  about  500  men 


per  mile  are  employed.  They  live  in  mat 
sheds  that  are  moved  along  as  the  work 
progresses.  Living  on  rice  and  vegetables, 
the  coolies  can  feed  themselves  well  on  their 
pay  of  12  to  15  cents  gold  per  day. 

HsiEN-NiNG  Bridge 

Fifty  miles  below  Hankau  the  line 
crosses  a  tributary  of  the  Yangtze  River  at 
Hsien-ning  on  a  bridge  for  which  four 
pneumatic  caisson  piers  were  required. 
The  work  was  carried  out  in  winter,  as 
the  surrounding  territory,  including  most 
of  the  town  itself,  is  flooded  in  summer- 
time. The  two  abutments  were  built  on 
30-ft.  piles  of  Chinese  fir  driven  down  till 
their  tops  reached  low-water  level.  A  1-ton 
hammer  operated  by  hand  labor  with  a 
winch  was  used  for  driving.  Two  of  the 
caissons  were  started  in  pits  dug  in  dry 
land,  and  the  other  two  on  islands  made  by 
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hand  filling  in  the  river.  The  working 
chambers,  made  of  steel  plate  with  semi- 
circular ends  and  straight  sides,  were  34 
X  13  ft.  over  all,  with  an  inside  height  of 
7  ft.  and  a  total  height  from  the  cutting 
edge  to  the  top  of  the  outside  shell  of  8  ft. 
Each  caisson  had  two  air  shafts  3  ft.  in 
diameter,  the  shafting  used  being  in  8-ft. 
lengths.  The  air  locks,  of  a  type  common 
in  Europe  but  unknown  in  the  United 
States,  have  three  compartments  with  a 
hoisting  engine  built  into  them.  The  drum 
is  located  at  the  top  of  the  center  com- 
partment, the  shaft  extends  through  a 
stuffing  box  to  the  outside  and  the  steam 
cylinder  is  fastened  to  the  side  of  the  lock. 
The  center  compartment  over  the  shaft, 
which  is  always  "in,"  is  flanked  on  each 
side  by  a  compartment  for  locking  in  and 
out,  one  used  for  muck  and  the  other  by 
the  men.  The  main  air  line  is  direct-con- 
nected to  the  side  of  the  lock.  Muck  is 
hoisted  in  buckets  and  dumped  into  a  fun- 
nel riveted  to  the  bottom  of  the  muck  com- 
partment, which  is  a  small  lock  itself,  and 
from  which  the  muck  drops  to  a  platform 
or  into  baskets.  Coolie  transportation  was 
so  cheap  that  the  material  excavated  from 
these  caissons  was  carried  back  and  put  in 
the  approach  fills. 
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CONCRETING  WORKING  CHAMBER  THROUGH   SMALL    TOP  LOCKS — TRIPODS   HANDLE   MAIN   LOCKS 


Shafting  was  put  on  by  hand  during 
sinking,  the  lock  being  suspended  during 
the  change  by  heavy  tackle  from  a  tripod 
of  12  X  12-in.  timbers,  the  legs  of  which 
rested  on  the  ground  clear  of  the  caisson. 
One  of  these  tripods  was  erected  over  each 
lock  at  the  start  of  sinking,  and  remained 
in  place  until  the  locks  were  finally  re- 
moved. 

An  air  plant  consisting  of  four  boilers 
and  two  single-stage  straight  line  com- 
pressors of  British  manufacture  was  in- 
stalled on  each  side  of  the  river,  so  that 
two  piers  could  be  sunk  at  the  same  time. 
In  addition  to  this  plant,  a  small  boiler  was 
set  up  at  each  caisson  for  the  lock  hoist. 

Sinking  was  carried  on  day  and  night 
with  a  gang  of  sixteen  men  in  each  caisson. 
Ten  men  were  required  in  the  working 
chamber  and  three  in  each  air  lock,  besides 
the  hoisting  engineers,  who  worked  on  top 
of  the  locks.  The  piers  were  sunk  through 
gravel  and  clay  to  boulder  clay,  about  40 
ft.   below  water  level.     One  of  the   piers 


rests  on  limestone.  The  concrete  was  car- 
ried up  8  ft.  at  a  time,  and  only  one  set  of 
forms  was  used  for  each  pier.  Sinking 
was  suspended  until  each  lift  of  concrete 
set,  but  was  usually  resumed  before  the 
forms  were  removed.  These  forms  were 
made  of  3  x  6-in.  plank  8  ft.  long,  which 
were  held  together  at  top  and  bottom  by  an 
outside  band  of  steel  rail,  flange  turned  in 
against  the  plank  and  secured  to  them  with 
ordinary  track  spikes.  The  curved  ends 
were  made  by  cold-bending  two  lengths  of 
rail  to  a  quarter  circle  and  fastening  them 
together  and  to  the  straight  rails  at  each 
side  with  ordinary  fish  plates.  The  rail 
arrangement  is  not  shown  in  the  photo- 
graph, which  was  taken  early  in  the  work, 
but  proved  much  more  satisfactory  than 
the  first  method  tried  of  fastening  the 
plank  with  U-bolts  to  flat  straps.  The  up- 
per and  lower  lines  of  rail  were  spaced 
and  held  together  by  %-in.  bolts  incased 
in  bamboo. 

All  the  concrete  was,  of  course,  mixed  by 


CHEAPER  IN   CHINA  TO  CART  DIRT  IN  BASKETS  THAN   TO  USE  MODERN  EXCAVATING   MACHINERY 


hand.  It  was  lowered  to  place  inside  the 
form  in  baskets,  no  dumping  being  per- 
mitted. The  working  chambers  were  con- 
creted through  small  locks  attached  to  a 
top  door  in  the  center  compartment,  thus 
permitting  the  concrete  to  be  locked 
through  in  a  short  time  and  dropped  clear 
to  the  bottom  of  the  caisson.  One  of  these 
working  chambers  which  the  Chinese  de- 
sired to  finish  to  avoid  working  overtime 
on  a  holiday  was  concreted  in  this  way  in 
12  hours. 

Chinese  Contractor  Does  Sinking 

The  actual  sinking  was  done  by  a  Chi- 
nese contractor,  Chang-Fung  Tsai.  For 
$15,  Mexican  money,  per  vertical  foot  he 
supplied  labor  for  running  the  air  plants, 
excavating  and  hoisting  the  muck.  The 
erection  of  the  working  chambers,  chang- 
ing of  the  shafting,  concreting  and  dispos- 
ing of  the  muck  were  done  by  day  labor. 
The  railroad  supplied  all  stores,  such  as 
coal,  oil,  kerosene,  candles  and  even  cow- 
hide for  making  shoes  for  the  workmen. 

The  engineer  in  chief  on  the  construction 
work  in  charge  of  British  interests  on  this 
railroad  was  A.  G.  Cox.  The  engineer  of 
the  first  district,  including  Hsien-ning, 
was  A.  G.  Roberts,  while  the  writer  was  in 
charge  of  the  sixth  subdivision,  including 
the  bridge  work  described,  as  assistant 
engineer. 

Auto  Truck  Helps  Double 
Oiled-Street  Mileage 

87  Miles  of  Roadway  in  St.  Louis  Have  Been 

Oiled  During  the  Past  Summer  at  a  Cost 

of  $313  per  Mile 

EIGHTY-SEVEN  MILES  of  roadway  in 
St.  Louis  have  been  oiled  the  past  sum- 
mer at  a  cost  of  $313  per  mile.  This  is 
double  last  year's  record,  and,  according  to 
a  statement  made  by  J.  L.  Laxton,  engineer 
of  bituminous  roadways,  in  a  recent  paper 
presented  to  the  St.  Louis  Engineers'  Club, 
is  due  to  the  addition  of  a  1000-gal.  auto- 
truck oiler  to  the  former  equipment  of  eight 
500-gal.  converted  sprinkling  wagons  and 
one  combination  tank  and  boiler  for  heating. 
The  cost  is  considered  low,  however,  for 
quite  a  number  of  miles  were  added  at  the 
close  of  the  season  that  received  only  one 
or  two  applications.  For  extra-wide  streets, 
like  the  Kingshighway,  the  cost  is  $450  per 
mile. 

The  method  of  oiling  that  has  been  found 
to  give  good  results  is  to  apply  first  %  gal. 
of  light  oil  at  a  temperature  of  125  deg. 
Fahr.  It  penetrates  quickly  owing  to  its 
volatile  nature.  Several  days  later,  the  time 
depending  on  the  climatic  conditions  and 
rapidity  of  penetration,  ^A  gal.  of  heavy 
oil  is  applied  under  a  pressure  of  20  lb.  The 
light  oil  thoroughly  impregnates  all  dust 
particles  on  the  roadway,  rendering  them 
too  heavy  for  flight.  It  also  acts  as  a  lu- 
bricant for  the  heavy  oil,  thus  enabling  it 
to  penetrate  quickly,  and  obviating  the  ne- 
cessity of  covering  with  sand  or  other  ma- 
terial. The  roadway  is  waterproof,  and 
there  is  no  criticism  from  citizens  such  as 
comes  from  the  usual  uncovered  oil  road. 

Extreme  care  must  be  exercised.  Too 
much  oil,  particularly  heavy  oil,  acts  as  a 
lubricant,  and  assists  the  creeping  of  the 
macadam  under  the  action  of  traffic.  Ordi- 
narily, three  applications  of  the  heavy  oil 
at  the  prope?!fr1ntervalfi  will  maintain  the 
roadway  in  good  condition  during  a  sea- 
son. 
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FAR  SLOPE  POURED  PROM   CHUTES  ON   TKUSSEU   KUNWAY    OVER    TWO    36-INCH    PIPE    LINES 
Material  on  floor  has  been  trimmed  from  slopes  ready  for  removal  by  hydraulic  method. 

Water  Basin  for  City  of  Omaha  Constructed 
by  Day  Labor,  Using  New  Special  Devices 

Formed  Ties  for  Steel  Reinforcement  Effect  Economy — Daily 
Records  of  Concrete  Materials  Are  Basis  for  Proportioning 

By  HOMER  V.  KNOUSE 
Construction   Engineer,   Metropolitan   Water  District,  Omaha,  Neb. 


SINCE  the  purchase  in  1912  of  the  plant 
of  the  Omaha  Water  Company  by  the 
city  of  Omaha  practically  all  concrete  work 
has  been  done  by  day  labor.  The  act  of  the 
Nebraska  legislature  which  created  the 
Metropolitan  Water  District  of  Omaha  was 
so  drawn  as  to  give  the  management  of  the 
plant  to  a  bipartisan  board  of  directors, 
which  was  to  select  as  general  manager 
a  "civil  and  hydraulic  engineer."  This 
act  provided  for  a  plan  of  organization 
that  definitely  removed  the  water  depart- 
ment from  local  politics  and  made  pos- 
sible a  policy  of  operation  along  the  most 
markedly  advanced  economic  lines.  A 
closely  co-ordinated  organization  under 
the  direct  and  unhampered  supervision 
of  the  general  manager,  a  policy  of  com- 
petitive purchasing  of  supplies  and  con- 
struction material  and  the  prompt  pay- 
ment of  bills,  and  the  employment  of  all 
classes  of  labor  on  an  efficiency  basis  have 
made  possible  the  operation  of  the  plant  and 
the  construction  of  more  than  $1,000,000 
worth  of  improvements. 

Omaha's  Water  Supply 

The  city  of  Omaha  obtains  its  water  sup- 
ply from  the  Missouri  River,  the  intakes, 
settling  basins  and  pumping  station  being 
located  at  the  adjoining  town  of  Florence, 
about  6  miles  upstream  from  the  business 
district  of  Omaha.  The  turbidity  of  this 
stream  varies  from  30  parts  per  1,000,000 
during  the  winter  months  to  a  maximum  of 
12,000  parts  per  1,000,000  during  the  early 
summer.  The  clarifying  treatment  consists 
of  coagulation  and  sedimentation,  and  ex- 
cept during  a  short  period  in  the  early  part 
of  the  spring  months  at  the  time  of  the 
break  up  of  the  ice  in  the  river  it  has  been 
possible  to  obtain  a  satisfactory  quality  of 
water.  During  this  period,  however,  it  was 
not  always  possible  to  keep  the  water  at  the 
high  standard  desired,  and  at  other  times 
the  amount  of  coagulant  necessary  was  so 
great  as  to  make  the  cost  of  treatment  ex- 
cessive. 


To  overcome  these  two  undesirable  condi- 
tions Basin  6  was  proposed,  which,  together 
with  additions  to  and  changes  in  the  supply 
lines  and  weirs,  would  provide  at  all  times 
a  satisfactory  quality  of  water  at  a  greatly 
reduced  cost.  The  basin  was  filled  in  No- 
vember, 1915,  and  placed  in  operation  in 
the  spring  of  1916  for  use  during  the  break- 
ing up  of  the  river,  and  results  to  date  make 
it  appear  beyond  a  doubt  that  it  is  fully 
meeting  the  requirements  imposed  upon  it. 

Excavation  and  Embankment 

The  basin  has  a  capacity  of  15,000,000 
gal.  and  is  constructed  partly  in  excavation 
and  partly  in  embankment.  The  material 
was  removed  by  elevating  graders,  dump 
wagons  and  wheeled  scrapers,  and  deposited 
on  the  embankment,  spread  in  6-in.  layers. 


thoroughly  wetted,  and  compacted  with  10- 
ton  road  rollers.  The  middle  third  of  the 
embankment  was  kept  at  a  lower  elevation 
than  the  sides,  and  special  precautions  were 
taken  on  the  inner  edge  to  insure  a  high  de- 
gree of  density.  The  earthwork  was  com- 
pleted in  the  fall  of  1914,  with  the  exception 
of  about  1  ft.  of  excess  material  on  the  in- 
ner slope,  which  was  left  to  prevent  erosion 
below  the  desired  finished  grade. 

The  slopes  were  trimmed  to  grade  in  the 
spring  of  1915,  and  with  the  aid  of  the 
hydraulic  or  sluicing  method  the  material 
was  removed  cheaply.  Prior  to  the  con- 
struction of  the  embankment,  sewers  for 
emptying  and  washing  the  basin  had  been 
constructed,  and  through  these  the  material 
trimmed  from  the  bottom  was  washed  out 
with  the  aid  of  a  hose  stream.  Following 
the  concreting  of  the  floor,  the  slopes  were 
trimmed  and  the  material  placed  on  the 
finished  floor  and  removed  in  a  similar  man- 
ner after  the  completion  of  the  basin. 

Lining  of  Floor  and  Slopes 

The  slopes  were  trimmed  by  cutting  nar- 
row trenches  at  intervals  of  about  12  ft.  to 
the  finished  lines  of  the  earthwork  and  re- 
moving the  larger  part  of  the  material 
between  by  means  of  a  fresno  or  wheeled 
scraper  attached  to  the  hauling  line  of  a 
steam  hoist.  The  line  was  reeved  from  the 
hoist  through  a  sheave  on  a  movable  dead- 
man  on  the  basin  floor,  and  thence  to  the 
fresno.  This  gave  a  pull  into  the  basin,  and 
the  fresno  was  brought  back  to  a  digging 
position  at  the  top  of  the  slope  by  a  tag  line 
attached  to  the  handle  of  the  fresno  and 
operating  over  the  niggerhead  of  the  hoist. 
Trimming  to  the  exact  lines  was  done  with 
hazel  hoes,  the  material  being  so  compact 
as  to  require  a  sharp  cutting  edge. 

The  lining  of  the  floor  and  slopes  consists 
of  a  monolithic  slab  of  concrete  6  in.  thick, 
reinforced  in  both  directions  with  Vz-in. 
square  twisted  bars  on  8-in.  centers,  with 
the  lower  bar  1%  in.  above  the  bottom  of 
the  slab.  In  the  corners  additional  reinforc- 
ing was  used  parallel  to  the  slopes,  also 
where  the  slab  crossed  the  line  of  the  trench 
excavated  for  the  sewer.  Above  the  slopes 
is  a  vertical  wall  section,  with  a  double  wall 
on  the  south  side  to  form  a  skimming  weir 
and  collecting  gallery.    The  spillway  on  the 


12' 


-ZO'O' 


/E/.86.S 

s'C'^ -zo'o'- 


ie'12'.zi' 
Section  of  East  &west  Walls 


Section  OF  South  Wall 


Reinforcing  >i'°ftfisfea- 
bars  onS'cenfens  both  - 
directions.  Lojver  bar  I ' 
alx»e  boffom  of  slab. 


fPierm' Thick 


£1.56.5 


SECTIONS   THROUGH   BASIN    6    SHOW  REINFORCEMENT  AND  VARIOUS   DETAILS 


528 


ENGINEERING    RECORD 


Vol.  74,  No.  18 


EI.86.S 


West 


Missouri 


20'Casf  Iron  P/pe 


PROFILE  OF  DRAIN  FOR  BASIN  6,  SHOWING  HOW  FLOOR  IS  SLOPED  TO  FORM  POCKETS 


north,  between  Basins  4  and  5  and  Basin  6, 
is  a  slab  similarly  reinforced,  and  the  baf- 
fles are  reinforced  and  tied  into  the  floor 
with  vertical  bars. 

All  reinforcing  steel  was  tied  at  approx- 
imately every  fourth  intersection  by  the  use 
of  formed  ties  instead  of  the  usual  annealed- 
iron  wire  ties.  The  shape  of  these  ties  per- 
mits their  use  as  supporting  chairs.  During 
the  progress  of  the  steel  placing  these  chairs 
were  allowed  to  sink  into  the  earth  to  pre- 
vent deformation;  but  immediately  before 
the  placing  of  the  concrete  the  steel  mat 
was  raised  and  a  short  piece  of  lath  inserted 
under  the  chair.  It  is  believed  that  this 
type  of  chair  effected  a  decided  economy  in 
the  cost  of  placing  the  steel.  To  insure  the 
rigidity  of  the  mat  during  the  pouring,  in 
addition  to  the  certainty  of  its  being  in  its 
proper  place  in  the  slab,  the  use  of  this 
chair  seemed  imperative. 

Uniform  Density  Obtained 

The  concrete  was  proportioned  1:3:5, 
using  Portland  cement,  washed  Platte  River 
sand  and  crusher-run  limestone  without 
dust.  Integral  waterproofing  mixed  with 
the  tempering  water  was  utilized  through- 
out. While  the  proportions  were  approxi- 
mately as  mentioned,  they  were  varied  some- 
what to  give  a  concrete  of  uniform  density 
even  though  the  grading  of  the  rock  varied. 
The  wheelbarrows  employed  in  charging 
were  of  a  uniform  size,  and  by  the  use  of 
boards  dapped  at  the  ends,  so  as  to  drop  the 
striking  edge  more  or  less  below  the  top  of 
the  body  of  the  wheelbarrow,  the  load  could 
be  struck  off  to  a  predetermined  amount, 
different  boards  being  used  when  a  different 
size  of  load  was  desired.  Every  load,  both 
of  sand  and  rock,  was  measured  in  this  way, 
and  by  means  of  a  specially  designed  gaging 
tank  above  the  mixer  the  quantity  of  water 
per  batch  was  made  absolutely  uniform. 

It  was  thus  possible  to  control  the  con- 
sistency of  the  concrete  without  resort  to 
the  judgment  of  the  operator,  and  the  value 
of  the  method  was  clearly  demonstrated.  It 
was  found  that  the  consistency  of  the  con- 
crete at  which  it  could  be  handled  best  in 


the  chutes  was  that  at  which  it  could  be 
placed  on  the  slopes  without  slipping,  as  well 
as  that  at  which  minimum  separation  oc- 
curred in  wheeling  from  the  mixer  to  the 
chute  or  forms,  and  the  extra  labor  involved 
in  charging  the  mixer  was  more  than  com- 
pensated for  in  the  reduced  cost  of  placing. 
A  further  advantage  in  this  method,  and 
probably  the  most  important,  was  apparent 
in  the  appearance  of  the  concrete,  for  the 
separation  of  the  aggregate  was  so  slight 
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as  to  be  readily  overcome  by  spading  within 
the  forms. 

Determining  Proportions 

The  method  used  in  determining  the  pro- 
portions from  day  to  day  is  shown  in  the 
"daily  log',"  reproduced  herewith.  Daily 
measurements  of  concrete  placed  and  of 
material  used  were  made,  and  the  con- 
crete judged  from  the  computed  data  on  this 


report.  The  factor  that  was  used  as  the 
index  of  the  quality  of  the  concrete  was  item 
q,  "Excess  mortar  to  voids,"  and  it  is 
believed  that  this  method  may  be  safely  sub- 
stituted for  the  method  of  mechanically 
graded  mixtures  on  work  where  the  cost  of 
equipment  for  the  latter  plan  would  be  pro- 
hibitive. This  report  was  in  the  hands  of 
the  construction  engineer  each  morning  for 
the  previous  day's  run,  and  from  it  the  pro- 
portions for  the  start  of  the  day's  run  were 
made.  While  this  method  does  not  entirely 
eliminate  the  human  element  in  the  propor- 
tioning of  concrete,  it  was  found  to  be  a 
valuable  aid,  and  remarkably  constant  re- 
sults were  obtained  during  the  progress  of 
the  work. 

In  pouring  the  floor  the  concrete  was  con- 
veyed in  two-wheeled  buggies  from  a  hopper 
supplied  from  the  mixer  by  a  chute.  The 
slopes  were  poured  by  using  a  trussed  chute 
receiving  concrete  from  buggies,  as  de- 
scribed in  the  Engineering  Record  of  Oct. 
16,  1915,  page  491.  The  arrangement  for 
dumping  the  buggies  into  the  wall  forms 
was  shown  on  page  28  of  the  issue  of  Jan. 
1,  1916. 

Concrete  Placed  in  Horizontal  Courses 

The  concrete  on  the  slopes  was  placed  in 
horizontal  courses  around  the  basin,  since 
it  was  thus  found  possible  to  work  the  con- 
crete at  a  consistency  best  suited  to  rein- 
forced work  without  the  slipping  of  the 
fresh  concrete  due  to  the  high  head  result- 
ing when  worked  in  vertical  strips.  The 
joints  being  horizontal,  fresh  concrete 
placed  against  the  old  tended  to  work  down 
against  the  former,  and  this,  together  with 
the  fact  that  a  complete  horizontal  course 
could  be  placed  in  a  day,  resulted  in  good 
joint  efficiency. 

Dilute  hydrochloric  acid,  a  clear-water 
wash  and  a  neat-cement  grout  were  applied 
in  turn  to  the  face  of  the  old  concrete  just 
in  advance  of  the  placing  of  the  new  course, 
special  care  being  taken  to  remove  all  dried 
concrete  not  covered  by  the  protecting  can- 
vas, or  pieces  that  had  become  shattered  in 
removing  the  forms.     The  floor  and  slopes 
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are  of  the  one-course  type  such  as  is  being 
generally  used  in  paving  work,  no  topping 
or  mortar  coat  being  used.  To  absorb  the 
excess  water  that  was  flushed  up  during  the 
floating,  a  dry  mixture  of  sand  and  cement 
was  applied  jn  small  quantities  with  sand 
riddles,  sufficient  to  enable  the  finishers  to 
obtain  a  smooth  finish.  Long-handled  floats 
were  used,  both  on  the  floor  and  slopes,  with 
excellent  results. 

Vertical  Walls  and  Forms 

The  vertical  walls  were  built  in  20-ft. 
sections,  except  that  each  corner,  with  15  ft. 
of  tangent  on  each  end,  was  built  as  a  unit. 
Expansion  joints  between  each  section  were 
made  by  applying  to  the  end  of  the  section 
fir.st  poured  alternate  layers  of  asphalt  and 
tarred  felt,  the  latter  being  ironed  into  the 
asphalt  by  special-shaped  irons  to  fit  the 
modified  V-joint.  Forms  used  were  of  2-in. 
lumber  built  in  20-ft.  sections  on  tangents 
and  in  5-ft.  sections  on  curves.  These  were 
readily  handled  and  pulled  by  a  very  light 
derrick,  and  due  to  the  high-salvage  value 
of  the  lumber  in  general  waterworks  oper- 
ation this  proved  to  be  an  economical  ma- 
terial. The  average  number  of  reuses  of 
the  12-ft.  forms  was  six,  and  with  the  5-ft. 
forms  a  reuse  on  each  of  the  four  corners 
was  possible. 

The  floor  of  the  basin  is  divided  into  four 
pockets  to  provide  a  greater  slope  to  the 
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sewers  to  aid  in  washing,  these  pockets  hav- 
ing a  maximum  depth  of  5  ft.  The  mud 
valves  placed  at  the  sewer  openings  have  a 
horizontal  gate  on  a  vertical  stem  actuated 
by  a  hydraulic  cylinder,  and  are  controlled 
by  means  of  pressure  pipes  leading  to  vaults 
outside  the  basin  walls.  Valves  of  this  de- 
sign have  been  in  use  in  older  basins  of  this 
plant  for  25  years,  and  have  proved  well 
suited  to  the  service. 

The  design  of  the  north  side  of  the  basin 
is  such  as  to  cause  the  influent  to  be  dis- 
charged across  the  entire  width  of  the 
basin;  and  with  the  gallery  extending 
across  the  south  side,  "short  circuits"  or 
fan-shaped  flow  areas  are  impossible.  On 
the  north  side  6-in.  vitrified  tile  elbows  are 
set  in  the  wall,  looking  down,  and  receive 
the  influent  from  the  baffled  spillway.  By 
the  use  of  stop  plank  of  varying  heights  it 
is  possible  so  to  control  the  flow  of  water 
through  the  baffle  openings  that  the  dis- 
charge from  these  tiles  is  equal  under  all 
conditions  of  operation. 

Concrete  Bypass  Pipe 

The  60-in.  concrete  bypass  pipe  from  the 
.south  end  of  Basin  6  to  Basin  3  and  the 
48-in.  pipe  from  this  point  to  Basin  2  are 
designed  for  a  head  of  10  lb.  to  the  square 
inch,  and  are  provided  with  copper  expan- 
sion joints  at  the  end  of  each  20-ft.  section. 
Each  section,  invert  and  arch,  was  poured 
as  a  unit,  thus  obviating  all  construction 
joints  at  the  springing  line.  Collapsible 
steel  forms  were  used  for  the  interior,  the 
lower  side  of  the  invert  being  formed  by 
suitable  excavation  of  the  trench,  and  the 
upper  side  of  the  arch  by  wood  forms.  The 
reinforcing  was  placed  as  shown  in  the  ac- 
companying drawing.  The  special  construc- 
tion in  this  line  included  a  90-deg.  bend,  a 
60  X  48-in.  tee,  a  60  x  48-in.  reducer  and  a 
60-in.  twin  36-in.  tee  for  the  outlet  into 
Basin  8.  All  were  executed  in  reinforced 
concrete,  connection  being  made  to  36-in. 
cast-iron  pipe  where  necessary.  An  open 
mixing  chamber  or  flume  240  ft.  long  in  the 
bypass  line  provides  a  means  for  thorough 
mixing  of  the  coagulant  before  the  water 
being  treated  enters  Basin  3. 

This  work  was  carried  out  under  the  di- 
rection of  R.  B.  Howell,  general  manager  of 
the  Metropolitan  Water  District  of  the  city 


of  Omaha.  The  contractors  for  the  earth- 
work were  the  Kierle  Construction  Com- 
pany and  J.  P.  Williams,  and  the  concrete 
bypass  was  constructed  by  the  Offerman 
Construction  Company.  All  other  work  was 
done  by  water  district  forces.  George  T. 
Prince  is  chief  engineer  of  the  water  dis- 
trict; A.  B.  Hunt,  superintendent;  H.  S. 
Nixon,  assistant  engineer,  and  the  writer 
had  active  charge  as  construction  engineer. 


Tests  Needed  to  Verify  Con- 
crete-Road Crack  Theory 

Unequal  Saturation  of  Ground  in  Cold  Weather 
Accountable  for  Longitudinal  Openings 

By  S.  WHINERY 
Consulting  Engineer,  New  York  City 

THE  CAUSE  of  the  frequent  longitudinal 
cracking  of  concrete  pavements  and 
roads  has  not  yet  been  adequately  explained. 
The  observed  facts  are  that  such  cracks 
seemingly  occur  during  the  winter  months, 
though  they  usually  do  not  become  observa- 
ble until  the  warmer  weather  in  the  spring ; 
that  they  are  usually  found  in  the  middle 
third  of  the  width  of  the  pavement;  that 
they  seem  generally  to  begin  at  expansion 
joints  regardless  of  the  different  spacing  of 
these  expansion  joints;  that  they  occur 
most  frequently  where  the  pavement  is  laid 
on  clay  or  other  impermeable  soils;  that 
they  occur  in  reinforced  pavements,  though 
not  so  frequently  as  in  those  not  reinforced, 
and  that  they  occur  in  narrow  as  well 
as  wide  pavements. 

For  reasons  not  necessary  to  detail  here, 
temperature  expansion  and  contraction  of 
the  concrete  itself  does  not  offer  a  sufficient 
explanation  of  their  occurrence,  and  some 
other  general  cause  must  be  looked   for. 
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METALLIC     LEVELING     PINS     SHOULD     BE     FIXED 
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From  study  and  observation  I  believe  that 
the  cause  will  be  found  in  the  unequal  ex- 
pansion or  heaving  by  frost  of  the  earth 
under  or  around  the  edges,  or  curbing,  and 
that  under  the  central  parts  of  the  pave- 
ment, due  not  only  to  the  different-  water 
content  of  the  earth  at  the  sides  and  cen- 
tral part  of  the  pavement,  but  to  the  differ- 
ent temperatures  to  which  the  two  parts  are 
subjected.  It  seems  to  be  a  well-established 
fact  that  the  amount  of  expansion  or  heav- 
ing of  earth  by  frost  is,  substantially,  di- 
rectly as  the  quantity  of  water  contained, 
up  to  the  point  of  saturation. 

Referring  to  the  accompanying  sketch,  I 
conceive  that  the  normal  contour  of  the 
pavement,  shown  by  full  lines,  may  under 
the  influence  of  heavy  rain  succeeded  by 
severe  freezing  be  forced  into  the  contour 
shown  by  the  dotted  lines.  If  the  pavement 
has  no  curbing,  as  shown  at  A,  the  water 
from  the  natural  rainfall,  supplemented  by 
that  draining  from  the  pavement,  would 
saturate  the  earth  at  the  edge  of  the  pave- 
ment ;  but  this  water  would  percolate  slowly 
into  the  subgrade  and  would  not  be  evenly 
diffused  under  the  pavement  for  some  time, 
particularly  as  it  must  flow  slightly  uphill. 
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If  in  the  meantime  a  severe  freeze  should 
occur,  the  difference  in  the  quantity  of  the 
water  in  the  soil  at  the  edge  and  the  center 
of  the  pavement  aided  by  the  difference  in 
temperature  at  the  two  points  would  result 
in  a  difference  in  the  elevation  by  ice  ex- 
pansion or  "heaving,"  forcing  the  pavement 
into  the  contour  shown  by  the  dotted  lines ; 
and  if  the  resulting  deformation  were  suffi- 
cient the  pavement  must  yield  by  longitudi- 
nal fracture.  The  maximum  moment  of  the 
upward  force  at  the  edge  and  the  maximum 
stress  on  the  concrete — assuming  both  sides 
to  be  acted  upon — would  be  at  the  center  of 
the  street,  and  the  cracking  would  be  most 
likely  to  occur  there,  other  things  being 
equal.  The  cracks  would  naturally  begin  at 
the  expansion  joints  where  no  support  is 
afforded  by  the  adjoining  slab. 

If  the  pavement  has  a  monolithic  curb, 
as  shown  at  B,  the  water  from  the  road- 
way would  be  carried  away,  but  the  back  of 
the  curb  would  supply  an  additional  hold 
for  the  grip  of  the  heaving  earth.  It  is  not 
unusual  in  severe  climates  for  deep-set,  de- 
tached curbs  to  be  thus  gripped  and  lifted. 

A  longitudinal  crack  thus  formed  would 
at  first  be  V-shaped — open  at  the  bottom 
and  closed  at  the  top — until  the  disappear- 
ance of  frost  from  the  ground,  when  the 
sides  would  sink  to  their  normal  position. 
In  doing  so  the  tendency  of  the  pavement 
would  be  to  move  slightly  outward  and  the 
crack  would  appear  on  the  surface. 

Tests  Should  Be  Made 

The  foregoing  seems  to  be  a  rational 
theory  to  account  for  longitudinal  cracking, 
but  it  needs  to  be  verified  by  accurate  in- 
vestigation, and  the  principal  purpose  of 
this  article  is  to  suggest  that  engineers  who 
have  the  facilities  for  doing  so  should 
make  accurate  and  systematic  observations 
to  determine  the  true  cause  of  this  longi- 
tudinal cracking. 

The  following  suggestions  for  such  a 
study  are  offered: 

Select  points  on  several  concrete  pave- 
ments or  roads  where  longitudinal  cracking 
has  occurred  or  is  likely  to  occur.  Along 
a  line  at  right  angles  to  the  street,  as  shown 
by  the  letters  a,  b,  c,  d,  e,  f,  g,  h,  i,  set 
metallic  leveling  pins  properly  protected 
from  displacement  by  travel  or  accidents; 
take  and  record  the  accurate  elevation  of 
each  pin  at  different  times  and  seasons,  par- 
ticularly in  the  autumn  before  freezing 
weather,  and  several  times  during  the  win- 
ter, especially  when  the  ground  is  most 
deeply  frozen.  Also,  at  the  same  time, 
measure  accurately  and  record  the  horizon- 
tal distance  between  the  outside  pins  (a 
and  i)  to  detect  any  horizontal  movements. 
The  levels  should  be  referred  to  some  per- 
manent benchmark  not  affected  by  frost,  as 
on  a  building  with  deep  foundations. 

Such  a  series  of  tests  should  throw  light 
on  the  actual  cause,  whether  it  confirms  the 
previously  mentioned  theory  or  not.  The 
details  of  preparing  for  and  making  such 
tests  properly  need  not  be  gone  into;  they 
will  occur  to  every  competent  engineer. 
Whatever  the  results  may  be  they  should  be 
published  in  the  technical  press,  stating  all 
the  conditions  under  which  the  investiga- 
tion was  made. 
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By  FRANK  P.  McKIBBEN 
Professor  of  Civil  Engineering,  Lehigh  University,  South  Bethlehem,  Pa. 


Engineering  Students  Favor  Spanish 

Out  of  231  students  entering  Stevens  In- 
stitute of  Technology  this  fall,  180  have 
elected  to  study  Spani.sh  instead  of  French 
or  German. 


STEEL  CENTERS  used  in  molding  the 
concrete  arches  over  Rocky  River,  Cleve- 
land, at  the  Delaware  River  crossing  of  the 
Delaware,  Lackawanna  &  Western  Railroad, 
at  Penn  Avenue  Viaduct  in  Reading,  Pa., 
and  at  the  new  Susquehanna  River  Bridge 
at  Harrisburg,  Pa.,  indicate  a  tendency  to 
secure  a  simpler  and  more  nearly  determi- 
nate form  of  temporary  construction  than 
the  labyrinth  of  wooden  posts  and  braces 
employed  for  so  many  centuries  as  arch  cen- 
ters. Clearly,  this  desire  leads  to  the  use 
of  fewer  parts  in  the  form  of  ribs  wherein 
stresses  can  be  determined  with  great  ac- 
curacy   after   the    loads    are    once    found. 


be  subjected;  its  effect  on  the  settlement  of 
the  centers  can  be  predetermined ;  lowering 
can  be  accomplished  under  definite  control 
and  with  ease,  and  finally,  the  cost  must  be 
reasonable.  The  five  devices  that  have  been 
proposed  or  used  to  meet  the  requirements 
are:  Wooden  wedges,  steel-screw  wedges, 
screw  jacks,  hydraulic  jacks,  and  sand  boxes. 
Of  these,  wooden  wedges  are  by  far  most 
generally  used,  and  for  smaller  structures 
on  wooden  centers  they  can  be  made  to  act 
efficiently. 

In  long-span  arches,  however,  the  use  of 
wooden  wedges  may  be  accompanied  by 
serious  difficulties.    Thus,  in  the  centers  of 


SPECIAL  STEEL  CENTERS   USED   IN    CONSTRUCTION    OF  DELAWARE  RIVER  BRIDGE 
Toggle-joint  arrangement  at  panels  next  to  crown  ;  double  screw  jacks  in  the  posts  lower  the  centers. 


These  larger  units  in  centers  necessitate 
the  use  of  some  positive  form  of  lowering 
device,  and  it  is  not  a  simple  matter  to 
secure  a  cheap  and  efficient  support  for 
heavy  loads  that  will  act  only  when  and 
as  wanted. 

Lowering  Devices  Important 

The  necessity  of  properly  lowering  the 
centers  after  the  arch  is  capable  of  sup- 
porting itself  is  seen  when  it  is  realized 
that  by  sudden  or  careless  lowering  the 
ring  may  be  subjected  to  one  or  more  up- 
ward forces,  more  or  less  nearly  concen- 
trated, acting  on  its  soffit — forces  which 
are  indeterminate  and  not  contemplated  in 
design.  The  bending  moments  set  up  by 
these  forces  may  cause  the  arch  ring  to 
crack,  and  if  the  latter  is  reinforced  the 
adhesion  between  steel  and  concrete  may 
be  overcome  and  the  steel  highly  stressed. 
It  seems  difficult  to  imagine  a  case  when 
any  serious  damage,  such  as  a  collapse, 
could  result,  but  cracks  are  certainly  unde- 
sirable, causing  unknown  stresses  from 
changes  in  location  of  the  thrust  line. 

Various  Lowering  Devices 

The  requisites  of  a  lowering  device  are: 
It  shall  safely  carry  for  the  required  length 
of  time  the  maximum  load  to  which  it  will 


the  Walnut  Lane  main  arch  the  wooden 
wedges,  which  were  cut  from  10  x  10  x 
18-in.  timbers,  were  so  arranged  that  the 
unit  bearing  pressure  across  the  grain, 
1000  lb.  per  square  inch,  was  the  same  as 
the  unit  compression  along  the  grain  of  the* 
vertical  posts — a  condition  which  resulted 
in  crushing  the  fibers  across  the  grain.  In 
striking  centers  considerable  difficulty  was 
experienced  in  starting  some  of  the  wedges, 
so  much  so  in  fact  that  jacks  were  used  to 
reduce  pressures,  and  even  then  one  wedge 
had  to  be  cut  out.  Such  high  unit  bearing 
across  the  grain  should  not  be  allowed  even 
for  temporary  construction.  If  wooden 
wedges  are  to  be  efficient  the  loads  must  be 
distributed  with  metal  plates,  channels  or 
wooden  corbels  so  that  in  no  case  does  the 
unit  bearing  across  the  grain  exceed  400  lb. 
per  square  inch  for  timber  suitable  for 
centers.  The  simplicity  and  cheapness  of 
wooden  wedges  cannot  be  disregarded,  and 
for  small  structures,  or  for  large  ones  when 
loads  are  carried  at  many  points,  they  can 
be  made  to  give  good  service.  Screw  jacks 
or  those  operated  hydraulically  have  not 
been  often  used.  The  great  objections  to 
ordinary  screw  jacks  are  that  they  are  diffi- 
cult to  operate  under  heavy  loads  and  are 
not  especially  stable,  while  for  light  struc- 
tures   their    cost    is    prohibitive.      Double- 
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screw  cast-steel  wedges  were  used  at  the 
Rocky  River  arch,  although  their  cost  is 
said  to  have  been  in  excess  of  that  of  sand 
boxes. 

Sand  Boxes 

The  idea  of  having  steel  cylinders  filled 
with  sand  which  can  be  withdrawn  to  lower 
the  centers  seems  to  be  a  good  one,  and  for 
concrete  arches  with  steel  or  other  centers 
where  heavy  loads  are  concentrated  at  few 
points  no  good  reason  for  not  using  sand 
boxes  is  apparent.  For  cases  where  appli- 
cable they  are  probably  the  cheapest  form 
of  lowering  device  obtainable,  and  seem- 
ingly possess  the  further  advantage  of 
greater  stability  as  compared  with  ordinary 
screw  jacks.  The  simplest  form  of  metal 
sand  box  consists  of  a  flat  plate  bottom  to 
which  is  connected  by  a  circular  angle  a 
steel  cylinder  made  of  a  thin  plate  with  a 
longitudinal  riveted  lap  joint  with  counter- 
sunk rivet  heads  on  the  inside.  A  solid 
wooden  plunger  of  diameter  just  sufficient 
to  fit  in  the  steel  cylinder,  and  to  clear  the 
countersunk  rivets,  rests  on  the  sand  within. 

For  lowering  centers,  the  removal  of 
one  or  more  plugs  in  the  side  of  the  cylin- 
der near  the  bottom  allows  the  sand  to  run 
out  or  to  be  scraped  out  as  the  plunger 
descends  into  the  cylinder.  Sand  boxes 
were  successfully  used  with  ordinary 
wooden  centers  in  each  of  the  two  main 
230-ft.  spans  of  a  three-hinged  reinforced- 
concrete  arch  highway  bridge  over  the  Isar 
near  Grunwald,  Austria.  They  were  also 
used  to  release  the  falsework  under  the  ill- 
fated  suspended  span  of  the  Quebec  Bridge 
at  Sillery  Cove  before  it  was  floated  to  the 
bridge  site. 

Operation  of  Sand  Boxes 

In  setting  centers  on  sand  boxes  allowance 
must  be  made  not  only  for  their  subsequent 
deflection,  either  by  elevating  or  cambering 
the  centers,  but  also  for  the  settlement  due 
to  compressibility  of  the  sand.  If  the  sand 
could  be  compressed  within  the  cylinder 
with  a  force  equal  to  the  maximum  load  to 
be  applied,  no  allowance  need  be  made  for 
sand  settlement,  provided,  of  course,  the 
sand  is  not  subsequently  compacted  by  the 
continued  application  of  the  maximum 
working  load.  Uniform  preliminary  com- 
pression of  the  sand,  however,  would  be  a 
difficult  matter,  and  in  practically  all  cases 
it  is  necessary  to  make  allowance  for  sand 
compression  in  placing  the  centers. 

The  amount  of  settlement  caused  by  sand 
compression  should  be  carefully  determined 
in  advance  in  a  testing  machine,  for  it 
depends  on  the  depth  of  sand,  its  quality, 
the  loading  pressure  per  square  inch,  the 
ratio  of  depth  to  diameter  of  box,  on 
whether  the  sand  be  wet  or  dry,  and  to 
some  extent  on  the  length  of  time  required 
in  loading.  Plungers  should  fit  into  the 
cylinders  with  as  little  clearance  as  possible 
to  avoid  the  upward  flow  of  sand  between 
the  plungers  and  inner  surfaces  of  the  cyl- 
inders, which  otherwise  will  take  place  even 
under  fairly  low  pressures. 

Either  dry  or  wet  sand  may  be  used,  al- 
though the  former  flows  more  readily  when 
the  centers  are  lowered.  Wet  sand  which 
must  be  scraped  out  has  the  advantage  that 
it  cannot  flow  so  quickly,  on  removal  of  the 
plugs,  as  to  get  beyond  control.  It  must 
be  remembered,  however,  that  with  holes  in 
the  sides  of  the  cylinders  the  flow  of  dry 
sand  can  easily  be  stopped,  even  under 
heavy  loads. 

In  lowering  centers  a  man  at  each  sand 
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FORCES    ACTING    IN    SAND    BOX 

box  should  be  provided  with  a  wrench,  a 
small  tin  cup  for  measuring  the  amount  of 
sand  removed,  a  mallet,  and  if  the  sand  be 
wet  a  scraper  will  be  necessary.  At  a  given 
signal  each  man  should  carefully  remove  one 
of  the  plugs  and  allow  one  cupful  of  sand 
to  run  out.  The  plug  should  then  be 
screwed  back  in  place  and  the  sand  box 
struck  a  few  blows  with  the  mallet,  thus 
causing  the  surface  of  the  sand  to  become 
level  under  the  plunger.  Experiments  show 
that  the  sand  in  escaping  leaves  a  depres- 
sion in  the  upper  surface  over  the  opening. 
After  the  foregoing  has  been  done  simul- 
taneously for  all  boxes  the  process  should 
be  repeated  until  the  centers  are  free  from 
the  arch  ring. 

Tests  on  Sand  Boxes 

Several  tests  on  sand  boxes  have  recently 
been  made  in  the  laboratory  at  Lehigh  Uni- 
versity, and  the  accompanying  diagram 
shows  some  typical  load-compression  curves 
representing  results  of  four  tests.  In  test 
1  loading  was  continuously  applied  to  500,- 
000  lb.  and  the  compression  of  the  150  lb. 
of  Delaware  River  sand,  including  that  of 
the  wooden  plunger,  was  recorded  without 
stopping  the  testing  machine,  which  was 
run  at  a  very  slow  speed.  When  the  load 
reached  500,000  lb.  a  wooden  plug  was  with- 
drawn from  a  hole  in  the  side  of  the  cylin- 
der and  sand  was  removed  until  the  load 
reached  the  initial  load.  The  settlements 
corresponding  to  the  decreasing  loads  show 
that  the  removal  of  very  small  quantities  of 
sand   is   accompanied   by   considerable  de- 
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creases  in  loads,  as  would  be  expected. 
Forty-four  minutes  were  required  to  apply 
the  load  of  500,000  lb.  and  only  9  minutes 
to  release  it. 

In  tests  2  and  3  the  load  was  applied  to 
350,000  lb.,  on  dry  sand  in  test  2,  and  in 
test  3  on  wet  sand  which  had  been  shoveled, 
not  rammed,  into  the  cylinder.  To  release 
the  350,000  lb.  in  the  dry-sand  test  with 
four  holes  open  required  14  minutes,  while 
under  the  same  conditions  in  the  wet-sand 
test  24  minutes  were  required  to  scrape 
enough  sand  from  the  four  holes  to  reduce 
the  load  from  350,000  lb.  to  109,000  lb.,  at 
which  the  test  was  discontinued.  Some 
difficulty  was  experienced  in  scraping  the 
wet  sand  out.  Delaware  River  sand  used 
in  tests  1,  2  and  3  is  very  fine  and  contains 
small  amounts  of  clay  and  other  foreign 
matter.  In  one  test  with  dry  Delaware 
River  sand,  not  here  recorded,  when  the 
load  reached  320,000  lb.  a  plug  in  the  bot- 
tom of  the  cylinder  was  forced  out  and  the 
sand  ran  out  like  water  from  an  orifice. 
All  the  load  instantly  dropped  off.  The 
cylinder  was  elevated  in  this  test  so  that 
the  plug  in  the  bottom  could  be  used. 

Test  4  was  made  on  dry  beach  sand  with 
very  small  grains  of  uniform  size,  and  the 
load  was  run  up  to  140,000  lb.  only.  This 
sand  is  less  compressible  than  that  used 
in  the  first  three  tests,  and  it  flows  very 
freely  upon  removal  of  one  plug  from 
the  side  of  the  cylinder;  but  the  flow 
ceases  if  the  sand  is  allowed  to  accumu- 
late in  front  of  the  opening.  At  a  load  of 
140,000  lb.,  or  550  lb.  per  square  inch,  the 
settlements  in  tests  1,  2,  3  and  4  were  0.8, 
0.6,  1.40  and  0.35  in.  respectively.  Several 
other  tests  were  made,  and  they  all  show 
that  a  fine  clean  beach  sand  is  excellent  for 
use  in  sand  boxes,  as  it  compresses  only  a 
small  amount  and  flows  freely. 

Pressure  Exerted  by  Sand 

The  sand  pressure  against  the  side  of  the 
cylinder  tending  to  rupture  the  cylinder  is 
an  important  item  in  design.  The  demon- 
stration given  herewith  is  applicable  not 
only  to  sand  boxes  but  to  deep  sand  bins 
as  well,  for  in  the  design  of  sides  and  bot- 
toms of  bins  the  pressures  are  essential, 
and,  clearly,  in  such  cases  of  a  limited  mass 
of  earth  the  usual  Rankine  theory  of  earth 
pressure  gives  values  too  large. 

The  problem  may  be  stated  thus:  Given 
a  sand  box  of  known  depth  and  diameter, 
determine  the  intensities  of  vertical  pres- 
sure q  and  horizontal  pressure  p  at  any 
point.  These  quantities  are  given  by  the 
formulas : 


p—q  tan'l  45° ^  -  I 


In  which  m  is  a  constant,  computed  by 


tan>(45°-4-) 
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tan  *>, 


0.2    OA    0.6   as    1.0     1-2    lA     1.6      1.6     ZO 

Set+lemen+  in  Inches 

LOAD-SETTLEMENT  TESTS  OF  SAND  BOXES 


These  formulas  are  derived  as  follows: 
Let  r,  C,  and  A  be  the  radius,  circumfer- 
ence and  area  respectively  of  the  inside 
circle  of  cylinder;  w,  the  weight  of  sand 
per  cubic  inch;  <t>,  the  angle  of  repose  of 
sand;  <P,,  the  angle  of  friction  of  sand  on 
steel;  Q,  the  vertical  pressure  from  plunger 
per  square  inch;  q,  the  intensity  of  vertical 
pressure,  and  p,  the  intensity  of  horizontal 
or  bursting  pressure  at  any  depth  x;  e,  the 
base  of  the  Naperian  logarithmic  system, 
or  2.718.    All  dimensions  are  in  inches. 
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By  equating  vertical  forces  on  the  differ- 
ential strip,  shown  in  the  diagram  herewith, 
and  simplifying. 


dg  =  dx I  w  —  P—T tail  '^i   ) 

lUt 


But  since  in  any  material  without  cohesion 


Experiences  in  Tuning  Up  St.  Louis  Filters 
Indicate  What  Will  Not  Work 

Brewery  Hose  and  Lead  Pipe  Are  Not  Affected  by  Chlorine  or  Coagu- 
lant    Chemicals — High-Rate    Wash     Does    Not     Eliminate     Mud     Balls 


p  =  q  ten'  I  45° 
there  is  obtained,  after  transposing, 

dx=-i^ 
w  —  qm 

Integrating  and  remembering  that  the  con- 
stant of  integration  may  be  found  when  x 
is  0,  because  then  q  =  Q, 


m 

TO 

From  this  there  results 

w  —  mq           1 

w  —  mQ        e"" 

Therefore 

-^(-;^)  + 

Q 

ginx 

A  YEAR'S  OPERATION  of  the  160,000,- 
000-gal.  filter  plant  at  St.  Louis  is  in- 
cluded in  the  annual  report  of  E.  E.  Wall, 
water  commissioner,  ending  in  April.  In 
the  detailed  report  of  C.  M.  Daily,  assistant 
engineer  and  acting  superintendent,  is  an 
account  of  the  experiences  with  chemical 
pipes,  pumps  and  trial  methods  of  washing 
that  will  help  in  the  design  and  operation  of 
other  plants.  The  following  information  is 
from  Mr.  Daily's  report. 

The  chlorine  meters  and  dissolving 
towers,  which  are  placed  on  the  second  floor 
of  the  headhouse,  were  connected  by  11/2 -in. 
hard-rubber  pipe  to  a  4-in.  vitrified  clay  pipe 
laid  in  concrete  (having  a  minimum  thick- 
ness of  3V2  in.  around  the  tile),  running 
from  the  outside  wall  of  the  building  to  the 
drawing  conduit  chamber.  Along  the  north 
wall  of  the  chamber  the  vitrified  clay  pipe, 
incased  in  concrete,  was  supported  by  two 
8-in.  I-beams.  Three  2-in.  brewery  hose 
from  this  pipe  projected  a  few  feet  below  the 
surface  of  the  water.  On  starting,  leaks  oc- 
curred at  the  connections  of  the  rubber  pipe 
to  the  vitrified  pipe  and  were  repaired  with 
litharge.  In  a  few  days  leaks  developed 
all  along  the  vitrified  pipe,  which  was 
about  3  ft.  below  the  surface  of  the  ground, 
scarcely  any  of  the  chlorine  water  reaching 
the  drawing  conduit  chamber.  Repairing 
this  line  seemed  useless,  as  the  concrete  was 
rotten  where  the  chlorine  water  came  in  con- 
tact with  it.  A  2-in.  brewery  hose  was  run 
through  the  4-in.  vitrified  clay  pipe,  coup- 
lings being  made  with  hard-rubber  pipe  and 
litharge,  and  no  further  trouble  has  been 
experienced  with  this  line. 

The  strength  of  the  aluminum-sulphate 
solution  used  varies  from  1  to  3  per  cent. 
From  the  solution  tanks  in  the  headhouse 
the  solution  is  pumped  into  orifice  boxes, 
two  at  the  south  end  of  the  filter  house  and 
five  at  the  north  end.  The  chemical  lines  at 
first  were  three  in  number,  two  flow  and 
one  return,  made  of  8-in.  vitrified  clay  pipe, 
surrounded  by  concrete  of  a  minimum  thick- 
ness outside  the  pipe  of  3-in.,  and  4-in.  fiber- 
pipe  connections  to  the  orifice  boxes  and 
meters,  and  from  them  to  the  point  of  ap- 
plication. 

Alum  Lines  Leak 

to  compute  the  thickness  of  plate  required         ^^^^  ^^^^^  ,j^^^  ^^^^  ^  ^^^^^ 

for  the  cylinder  Assuming  a  unit  tensile  go,  1915,  leaks  developed  to  such  an  extent 
stress  in  the  cylindrical  plate  of  16,000  lb.  ^^  ^^^  ^^^.^^  j^^  j^  ^^  approximately 
per   square   inch   and   an   efficiency   of  its     gg^  ^^  ^^^^  ^^^^  .      ^^^  ^^  ^^^  ^^^^ 

vertical  seam  of  50  per  cent,  t,  the  thick-  ^^  gOO  gal.  per  minute  none  of  the  water 
ness  of  the  plate  m  inches,  is  rp/8000.  ^^^^^^^  ^^^  ^^j^^^  ^^^^^_  ^^.^^  ^^^^  ^^^^^ 

30  ft.  above  the  lowest  part  of  the  line  and 

Causes  of  Low  Break  l^  "•  ^^^"^  ^^^  >«^^^  °f  t^e  solution  in  the 
.  tanks.  Repairs  were  made  by  cutting  out 
The  following  table,  taken  from  a  report  the  concrete  and  replacing  it  with  new  con- 
by  H.  E.  Breed  on  the  progress  of  New  crete.  A  retest  made  about  a  week  later 
York  highways,  refers  to  causes  of  low  developed  new  leaks  under  the  groined 
break  as  determined  in  the  state's  road-  arches  and  also  under  the  floor  of  the  head- 
testing  laboratory:  house  J^^^  Aoo^  ^as  torn  up,  the  pipe  re- 
=:=^===^=::====  moved  and  a  sub-base  of  concrete  5  in.  thick" 

Percent  laid,  on  which  the  8-in.  vitrified  pipes  were 

^slib  ra'de'  *^"'*'"'"*'  '"*'"  ^"^  *'*'  ^""*  ''"""s.r,  4  P'aced,  the  joints  being  well  calked  with 

Stone  or  gravel,  coaxed. '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 3b. 0  oakum  and  plastered  with  cement  mortar 

^^q^il^iiiy^of' stone  or  Wrkvei ! ! ! ! i ! ! ! ! ! ! ' ' ! '  li  ^^^  then  surrounded  with  3  in.  of  concrete. 

Poor  manipulation  in  raaiiing  cubes 4.7  After  repairing  the  new  leaks  under  the 

Xiack   of   proper  mixing 3.5  •       j  1 

Miscellaneous,  too  wet,  etc 4.7     groined  arches,  a  retest  was  made  and  only 

==:======:^==^==z     about  one-half  of  the  water  pumped  reached 


This  gives  the  intensity  of  vertical  pressure 
at  any  depth  x,  and  p,  the  intensity  of  hori- 
zontal pressure,  is  then  easily  computed. 

The  problem  is  therefore  solved  as  soon 
as  *  and  <P,  are  determined  experimentally. 

It  is  interesting  to  notice  that  the  first 
term  in  the  equation  for  q  gives  the  in- 
crease in  vertical  pressure,  as  the  depth 
increases,  due  to  the  weight  of  material  in 
the  cylinder,  while  the  other  term  gives 
the  vertical  pressure  at  any  point  x  due  to 
the  superimposed  load  from  the  plunger. 
Evidently  the  latter  term  decreases  with 
the  depth.  In  an  ordinary  sand  box  for 
arch  centers  the  first  of  these  terms  is 
negligible,  but  the  second  is  not;  whereas 
for  deep  sand  bins  without  superimposed 
loads  the  reverse  is  true.  The  solution 
given  in  the  foregoing  follows  somewhat 
that  of  a  special  case  given  by  Morsch  in 
"Der  Eisenbetonbau." 

Applying  the  foregoing  equations  for  q 
and  p  to  a  sand  box  of  9  in.  radius;  depth 
of  sand,  9  in.;  weight  of  sand,  0.052  lb. 
per  cubic  inch ;  <t>  =  36° ;  <t>,  =  30° ;  Q  =  550 
lb.  per  square  inch,  corresponding  to  140,- 
000  lb.  total  load  on  an  18-in.  plunger, 
there  results:  e""  =  1.35;  at  the  top  of 
sand,  q  =  550  and  p  =  143 ;  at  the  bottom, 
q  =  408   and   p  =  106. 

With  p  known  it  is  a  very  simple  matter 


the  orifice  boxes  at  the  north  end  of  the 
filter  plant.  Other  portions  of  the  line  were 
removed  and  replaced  as  in  the  headhouse, 
and  with  the  entire  line  repaired  a  final  test 
was  made  about  May  10.  After  6  hours 
water  was  noticed  coming  through  the  floor 
of  the  headhouse  from  leaks  in  the  relaid 
pipe,  and  with  numerous  small  leaks  all 
along  the  line.  It  was  then  decided  to  aban- 
don the  entire  vitrified  clay-concrete  line. 

A  2y2-in.  firehose  was  used  as  a  tempo- 
rary line  from  the  pumps  in  the  headhouse 
to  the  4-in.  fiber  connecting  line  at  the  ori- 
fice boxes  at  the  south  end  of  the  plant, 
and  the  first  chemicals  were  added  to  the 
influent  flume  May  20.  The  fiber  line  broke 
the  first  day  in  use  while  under  a  head  of 
less  than  15  ft.  The  broken  section  was 
replaced  and  additional  braces  and  anchors 
were  installed,  but  the  pipe  became  soft  and 
the  liquid  oozed  through  the  walls,  the  pipe 
breaking  many  times. 

About  July  7  it  became  necessary  to  add 
aluminum  sulphite  in  larger  quantities  than 
was  advisable  in  the  influent  flume,  and  the 
hoppers  beneath  the  orifice  boxes  at  the 
north  end  of  the  plant  were  provided  with 
a  grating  and  the  dry  aluminum  sulphate 
was  brought  in  in  trucks  and  emptied  into 
them,  water  from  a  %-in.  pipe  sprayed  over 
the  chemical  and  the  solution  run  through 
the  4-in.  fiber  lines  to  the  point  of  applica- 
tion at  the  Venturi  meters  outside  the  build- 
ing. The  4-in.  fiber  pipe  lasted  about  two 
days,  being  repaired  several  times,  and  was 
replaced  with  214-in.  hose  until  lead  pipe 
could  be  installed. 

Lead  Pipe  Holds 

The  replacement  of  the  8-in.  vitrified  clay, 
the  4-in.  fiber  and  the  temporary  hose  lines 
by  4-in.  8-lb.  lead  pipe  in  20-ft.  lengths — ■ 
the  lengths  being  connected  by  cast-iron 
flanges  through  which  the  pipe  had  been 
run— was  started  as  soon  as  the  pipe  could 
be  obtained.  In  the  filter  house  the  new 
lines  were  laid  on  the  effluent  or  clear-water 
conduit  between  the  washwater  line  and 
the  pressure  line.  In  the  headhouse  the 
new  lines  were  run  through  the  8-in.  clay 
pipe.  Two  lines  were  completed  July  31 
and  the  third  one  was  laid  in  February. 
The  cost  of  the  original  piping  was  $1,300, 
and  of  the  new  piping  complete  in  place, 
$2,309.05. 

The  chemical  pumps  (3-in.)  made  of  Va- 
nadium Victor  Silver  metals,  as  specified  by 
the  city,  are  corroded  by  the  aluminum  sul- 
phate solution  to  such  an  extent  that  new 
labyrinth  rings  are  now  necessary  and  the 
impeller  wheel  is  slightly  reduced  in  thick- 
ness. The  capacity  has  also  been  reduced 
over  20  per  cent,  but  the  repls^cement  of  the 
labyrinth  rings  may  overcome  the  loss  of 
capacity  to  a  great  extent. 

The  automatic  chemical-feed  controllers 
have  worked  very  successfully,  the  only 
trouble  being  that  the  brushes  on  the  small 
motors,  made  of  woven  wire,  cut  the  com- 
mutators and  have  had  to  be  replaced  with 
carbon  brushes.  The  master  controller  and 
indicator  were  installed  in  1915  and  are 
working  satisfactorily.  The  controllers 
work  very  satisfactorily,  requiring  no  spe- 
cial care  or  attention. 
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The  first  test  was  to  determine  how  much 
filtered  water  should  be  wasted  after  wash- 
ing. The  turbidity  of  the  effluent  was  meas- 
ured every  3  minutes  at  various  rates  of 
filtration  without  wasting  any  of  the  efflu- 
ent, and  it  was  found  that  the  500,000-gaI. 
rate,  the  lowest  at  which  it  was  possible  to 
control,  gave  the  best  results.  (Each  filter 
has  a  capacity  of  4,000,000  gal.  daily  when 
run  at  a  rate  of  125,000,000  gal.  daily  per 
acre.)  Running  at  the  low  rate  the  first 
effluent  was  clear,  became  turbid  for  a  time, 
and  then  became  clear  again.  A  probable 
average  was  5000  gal.  of  clear  water  and 
more  than  18,000  gal.  turbid.  Dry  alumi- 
num sulphate  was  added  to  the  water  in 
the  central  gutter  when  filling  the  bed  after 
washing;  1,  2  and  3  gr.  per  gallon  for  the 
quantity  of  water  above  the  sand  amounting 
to  7,  14  and  21  lb.  per  bed  were  tried.  Four- 
teen pounds  gave  the  best  result. 

Amount  of  Aluminum  Sulphate 

Adding  14  lb.,  the  turbidity  during 
the  turbid  period  seldom  exceeds  1  part  per 
1,000,000,  and  is  often  as  low  as  14  part 
per  1,000,000,  the  average  amount  of  efflu- 
ent running  clear  immediately  after  wash- 
ing being  about  4500  gal.,  and  the  turbid 
amount  equaling  11,000  gal.  The  time  after 
washing  until  running  clear  varied  from 
40  to  50  minutes,  and  after  this  time  the 
rate  could  be  raised  to  any  amount  up  to 
5,000,000  gal.  daily,  the  highest  rate  run 
up  to  this  time,  the  effluent  remaining  clear. 
The  immediate  increase  in  the  loss  of  head 
after  raising  the  rate  varied  1  to  3.5  ft. 
As  a  result  of  these  experiments  14  lb.  of 
dry  aluminum  sulphate  is  put  in  the  cen- 
tral gutter  as  the  bed  is  filling  after  wash- 
ing, no  effluent  is  wasted  and  the  filter  is 
run  for  1  hour  at  the  500,000-gal.  rate  and 
then  raised  to  the  required  rate. 

Another  problem  was  the  quantity  of 
water  to  be  used  for  washing  the  filter  and 
the  rate  at  which  washing  was  to  be  done. 
At  first  the  rate  of  washing  was  limited 
to  18  in.  per  minute  vertical  rise,  the  wash- 
ing being  continued  until  clear  patches  of 
water  appeared  on  the  surface.  It  was  ob- 
served that  a  smaller  amount  of  water  was 
used  per  wash  at  the  highest  rates  to  ac- 
complish the  same  results.  The  rate  was 
gradually  increased  until  now  a  maximum 
rate  of  24  in.  is  allowed. 

Cannot  Wash  Out  Mud  Balls 

It  has  been  noticed  that  after  a  period  in 
which  the  turbidity  of  the  influent  is  low 
and  there  is  very  little  flock  in  the  water, 
during  which  the  time  between  washings 
increases  in  some  cases  to  105  hours,  the 
film  would  become  very  hard  to  break  up, 
and  the  formation  of  mud  balls,  which  are 
found  in  the  sand  varying  in  size  from  % 
to  %  in.  in  diameter,  mostly  of  the  smaller 
size,  was  increased.  It  is  very  difficult  to 
dissolve  these  balls,  and  screening  them  out 
while  washing  is  now  being  tried  with  % 
an  y2-in.  mesh  screens.  The  results  are  en- 
couraging. The  mud  balls  cannot  be  washed 
out,  even  at  a  28  to  30-in.  rate. 

One  strainer  plate  only  was  found  split 
after  a  high-rate  wash. 

The  rate  of  wa.shing  as  developed  thus 
far  is  from  3  to  6  in.  per  minute  until  the 
bed  is  broken.  Then  the  rate  is  raised  from 
21  to  24  in.  per  minute  and  continued  until 
clear  patches  of  water  cover  about  half  of 
the  bed. 

For  a  study  of  the  sand  in  washing  a 
device  was  constructed  for  collecting  sam- 
ples of  the  sand  at  various  depths  simul- 


taneously, consisting  of  fifteen  telescoping 
copper  cans,  3  in.  in  diameter  and  3  in. 
high,  provided  with  14  x  %-in.  openings 
near  the  top,  covered  with  rubber  slip 
valves,  each  can  having  an  air  vent  project- 
ing above  the  water  when  submerged.  The 
cans,  fastened  on  a  frame,  are  lowered  into 
the  sand  while  washing,  and,  all  the  slip 
valves  being  removed  at  once,  a  good  sam- 
ple (nearly  two-thirds  of  a  canful)  can  be 
obtained  at  the  various  depths.  These 
samples  indicated  a  close  grading  of  the 
sand  and  the  location  of  the  mud  balls. 


Screw  Spikes  for  New  York 
Connecting  Railroad 

Standard  Pennsylvania  125-Pound  Rail  Is  Being 

Laid,  with  Supported  Joints  and  Six  Spikes 

to  Each  Tie  Plate 

SIX  screw  spikes  to  each  tie  plate  are  be- 
ing used  in  the  track  of  the  New  York 
Connecting  Railroad,  which  is  expected  to 
be  put  in  service  in  January.  Each  plate 
has  three  projecting  shoulders  as  shown, 
the  small  one  to  align  the  plate  with  the 
rail  base,  the  two  larger  ones  to  give  sup- 
port to  the  spike  head.  Four  %-in.  spikes 
hold  the  plate  to  the  tie,  and  two  Vs-in. 
spikes  hold  the  rail.  The  Pennsylvania 
standard  125-lb.  rail  is  being  used,  with 
four-bolt  supported  joints.  The  spike  holes 
in  the  joint  plates  are  normal  to  the  slope 
of  the  base  to  give  an  even  bearing. 

The  track  details  were  designed  and  the 
track  is  being  laid  under  the  direction  of 
A.  C.  Shand,  chief  engineer  of  the  Penn- 
sylvania Railroad. 


Highway  Commission  Wants 
Results,  Not  Excuses 

Instruction  Sheets  to  Inspectors  Succinctly  Tell 
What  Must  Be  Done  and  How  to  Accom- 
plish Vital  Features 

"p  EMEMBER,  we  want  results,  not  ex- 
XVcuses."  This  is  the  starting  and  end- 
ing slogan  in  the  instructions  for  inspectors 
of  concrete  roads  on  state  highway  work  in 
Outagamie  County,  Wisconsin.  Other 
things  which  the  inspector  must  do  are  set 
forth  in  succinct,  epigrammatic  form. 

"Accomplish  two  things — first,  well-exe- 
cuted work ;  and,  second,  the  co-operation  of 
the  people  in  the  community  where  you  are 
working.  One  is  as  important  as  the  other. 
Therefore  you  must  attend  strictly  to  busi- 
ness at  all  times,  start  work  promptly  every 
morning  when  the  contractor  does  and  re- 
main on  the  job  as  long  as  he  is  doing  any 
work,  or  until  the  last  section  of  concrete 
laid  is  floated.  You  are  expected  to  stay 
on  the  job  all  the  time  except  during  incle- 
ment weather.  Intoxicating  liquor  in  any 
form  is  prohibited  on  state-road  work.  In- 
spectors must  keep  out  of  saloons  during 
working  hours. 

"You  should  be  thoroughly  familiar  with 
the  plans  and  specifications.  It  is  not  nec- 
essary for  the  contractor  to  complete  the 
subgrade  and  ditches  the  full  width  before 
he  hauls  his  materials,  but  he  should  have 
a  subgrade  completed  about  22  ft.  wide, 
perfectly  flat  and  well  rolled.     The  center 
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line  should  be  staked  out  at  least  1000  ft. 
ahead  of  the  materials  to  see  if  there  are 
any  errors  in  alignment. 

AcctTRACY  Essential 

"The  contractor  should. have  a  straight 
edge  and  carpenter's  level  on  the  job.  The 
straight  edge  should  be  at  least  a  foot 
longer  than  the  width  of  the  concrete  pave- 
ment. Check  the  form  crosswise  with  the 
straight  edge  a  few  feet  ahead  of  the  mixer. 
When  the  straight  edge  is  level,  subgrade 
should  be  6  in.  deep.  See  that  the  sub- 
grade  is  level,  and  not  7  in.  deep  in  one  place 
and  6%  in.  in  another  place,  and  so  on.  We 
want  exactly  what  the  contract  calls  for. 

"See  that  all  contract  materials  are  clean 
and  that  the  shovelers  do  not  shovel  dirt 
from  the  subgrade  in  with  the  sand  and 
stone.  Check  the  contents  of  the  wheel- 
barrows by  means  of  a  box  that  will  con- 
tain 1  cu.  ft.  of  materials.  When  the  mate- 
rials are  dumped  from  the  hopper  into  the 
mixer,  see  that  the  materials  remain  in  the 
mixer  at  least  one  minute  before  being  dis- 
charged. Don't  accept  a  wet,  sloppy  con- 
crete. 

Setting  op  Joints 

"Joints  should  be  set  as  directed  in  the 
specifications.  They  should  be  set  vertical 
and  should  extend  to  the  bottom  of  the 
pavement,  and  should  be  wide  enough  so 
that  they  will  be  at  least  1/2  in.  above  the 
center  of  the  pavement.  The  edger  should 
be  run  along  both  sides  of  the  joint  and 
along  the  forms.  The  subgrade  should  be 
kept  sprinkled  before  the  concrete  is  dis- 
charged from  the  mixer. 

"The  strike  board  should  be  cut  to  a  curve 
and  should  be  at  least  18  in.  longer  than  the 
width  of  the  pavement,  and  should  have  an 
iron  shoe  on  the  under  side.  Check  the 
strike  board  to  see  if  it  has  the  right  crown 
at  the  center  before  using  it.  The  strike 
board  should  be  run  over  the  concrete  about 
three  times  and  not  over  five  times,  to  get 
the  right  amount  of  finish.  Too  much  strik- 
ing brings  too  much  fine  material  to  the 
top.  The  floating  should  be  done  by  a  man 
working  from  a  bridge,  on  his  knees.  The 
concrete  should  not  be  floated  when  too  wet. 

"The  pavement  should  be  covered  with 
an  earth  covering  as  soon  as  hard,  and 
should  be  kept  wet  for  at  least  two  weeks. 
Keep  all  travel  off  for  thirty  days.  See  that 
both  ends  of  the  road  are  well  blocked  so 
that  nobody  can  drive  in.  Each  day's  con- 
crete should  be  protected  at  night  with 
woven  wire  to  keep  dogs  and  chickens  from 
getting  on  it  while  it  is  wet.  Keep  track 
of  the  cement  as  it  arrives  on  the  job. 

"Finally,  remember  we  want  results,  not 
excuses." 


Gasoline  Output  Grows 

Vast  increase  in  the  production  of  raw 
gasoline  from  natural  gas  resulted  from 
expansion  of  the  casing-head  gasoline  in- 
dustry during  the  last  calendar  year.  The 
U.  S.  Geological  Survey  recently  announced 
that  65,364,665  gal.  of  raw  gasoline  was  ex- 
tracted and  sold  during  the  year.  That  was 
a  gain  of  22,712,033  gal.,  or  53  per  cent, 
over  1914.  An  average  price  of  7.9  cents  a 
gallon  for  the  unblended  product  was  re- 
ceived at  sources  of  production,  and  the 
entire  market  value  of  the  year's  output 
was  $5,150,823 — a  gain  of  $2,044,914  over 
1914.  It  is  estimated  that  24,000,000,000 
cu.  ft.  of  natural  gas  was  utilized  in  the 
manufacture,  with  the  average  recovery 
2.57  gal.  of  gasoline  per  1000  ft. 


Puddling  and  Rolling  to  Assure  Impervious 
Foundation  for  Keechelus  Reservoir 

Embankment  Carefully  Constructed  to  Make  Watertight  Con- 
nection— Piling  Displaces  Concrete  Core  in  Water-Bearing  Gravel 

By  C.  R  CROWN  OVER 
Construction  Engineer,  U.  S.  Reclamation  Service,  Meadow  Creek,  Washington 


IN  THE  DESIGN  of  Keechelus  reservoir 
on  the  Yakima  River  in  Washington 
every  possible  precaution  was  observed  to 
make  the  dam  watertight.  The  aim  has 
been  to  discourage,  so  far  as  possible,  the 
entrance  of  water  either  into  the  embank- 
ment or  under  it.  Should  seepage  reach 
the  lower  side  of  the  core  wall,  provision 
has  been  made  to  prevent  saturation  of 
either  embankment  or  foundation  and  to 
drain  away  any  water  that  may  not  have 
been  intercepted.  Particular  care  has  been 
taken  in  the  construction  to  prevent  seepage 
along  the  wall  of  the  conduit. 

As  noted  in  the  discussion  of  the  design 
in  the  Engineering  Record  of  Oct.  14,  page 
474,  it  was  found  more  economical  at  the 
river  section  to  place  the  core  wall  in  a 
deep,  narrow  trench.     The  position  of  the 


able  depth  and  test  holes  were  driven  for  a 
depth  of  35  ft.  without  passing  through.  It 
was  considered  too  deep  to  pass  through 
with  a  cutoff,  and  the  core  wall  was  there- 
fore founded  well  above  in  impervious  ma- 
terial. A  series  of  wash  drill  holes  was 
driven  along  the  conduit  line  within  the 
dam  prism  and  the  heights  to  which  the 
water  rose  in  them  observed.  No  relation 
seemed  to  exist  with  the  height  of  the 
water  in  the  lake  above  the  dam.  The  bed 
of  the  lake  was  thoroughly  explored  by  drill 
holes  for  a  considerable  area  in  front  of  the 
dam  and  for  a  depth  of  40  ft.  below  gate-sill 
elevation.  It  was  found  to  be  covered  with 
from  5  to  20  ft.  of  blue  ooze  overlying  a 
very  tight  gravelly  clay  of  great  depth.  For 
1700  ft.  farther  out  in  the  lake  the  same 
blue  ooze  was  found,  but  no  apparatus  was 


THE  LOWER  END  OF 
THE  OUTLET  CHAN- 
NEL WAS  EXCAVATEa) 
WITH  A  DRAGLINE  EX- 
CAVATOR;  THE  LAKE 
END  WITH  A  DIPPER 
DREDGE.  SPOIL  WAS 
CARRIED  AWAY  BY 
50-YARD  CENTER- 
DUMP  SCOWS  AND  DE- 
POSITED BELOW  LOW- 
EST RESERVOIR  ELE- 
VATION 


wall  with  reference  to  the  cross-section  of 
the  dam  was  shown  in  the  issue  mentioned. 

Because  of  the  large  amount  of  water  en- 
countered at  the  south  end  of  the  dam  in 
passing  through  a  stratum  of  water-bearing 
gravel,  9  x  12-in.  Wakefield  piling  of  Doug- 
las fir  was  used  instead  of  concrete.  This 
core  wall  or  break — -it  is  just  an  obstruction 
to  discourage  the  travel  of  water  between 
the  natural  ground  and  the  constructed  em- 
bankment— was  thoroughly  puddled  in  by 
hand  with  earth  for  a  depth  of  about  2  ft. 
above  its  top  or  until  it  was  possible  to  go 
upon  the  puddle  with  teams  and  steam 
roller  after  settling.  It  was  then  carried 
up  in  rolled  layers,  the  whole  becoming  an 
integral  part  of  the  rolled  portion  of  the 
embankment. 

Across  the  river  section  and  well  into  the 
banks  on  either  side,  the  core  wall  extends 
25  ft.  below  outlet  conduit  grade  and  up 
into  the  embankment  to  a  height  of  20  ft. 
above  the  top  of  the  conduit.  The  portion 
below  grade  is  4  ft.  thick,  but  from  this 
point  narrows  up  to  18  in.  at  the  top. 

Core  Wall  in  Impervious  Clay 

The  core  wall  for  its  entire  length  is 
founded  on  gravelly  clay  that  is  practically 
impervious.  At  a  depth  of  31  ft.  below  out- 
let conduit  grade,  or  6  ft.  below  the  bottom 
of  the  core  wall  in  the  river  section,  test 
holes  disclosed  a  fine  sand  under  much  pres- 
sure.   This  sand  formation  is  of  consider- 


available  to  bore  below  it  in  such  deep 
water.  It  is  therefore  quite  certain  that  an 
impervious  mud  blanket  covers  the  lake  bot- 
tom, effectively  cutting  off  any  connection 
of  the  lake  water  with  that  found  in  the 
sand  strata  below  the  dam. 

Assume  for  the  sake  of  argument  that 
the  water-bearing  strata  did  connect  with 
the  lake  at  a  point  40  ft.  below  gate-sill 
elevation,  or  the  farthest  point  out  at  which 
definite  soundings  were  made.  Then  with 
full  reservoir  the  water  pressure  would  be 
equivalent  to  a  96-ft.  head,  while  the  total 
distance  from  the  point  of  intersection  to 
the  downstream  toe  of  the  dam  is  1600  ft., 
giving  an  average  gradient  of  1:16.6.  The 
point  of  intersection  of  the  water-bearing 
strata  on  which  the  foregoing  assumption 
is  based  is  definitely  knovm  to  be  much  far- 
ther out  in  the  lake  if  it  exists  at  all.  Hence 
it  is  believed  positively  certain  that  there 
can  be  no  danger  of  piping  or  leakage  water 
with  the  full  reservoir  exerting  an  upward 
pressure  on  the  material  forming  the  foun- 
dation of  the  dam.  For  additional  safety, 
however,  the  conduit  was  extended  35  ft. 
beyond  the  bottom  of  the  2:1  slope  and 
blanketed  with  sand  and  gravel.  This  ex- 
tension was  also  desirable  in  that  it  re- 
moved the  stilling  pool  away  from  the  toe 
of  the  main  embankment. 

The  embankment  consists  of  522,000  cu. 
yd.  of  material,  one-third  of  which  is  gravel 
on  the  lower  side  and  two-thirds  fine  se- 
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lected  rolled  material  on  the  water  side. 
The  gravel  portion  was  dumped,  spread  and 
rolled  over  the  higher  sections.  The  low 
fills  were  dumped  directly  into  place.  This 
material  was  of  a  consistency  that  will  not 
slough  under  saturation.  A  rock-filled  drain 
extends  the  entire  length  of  the  dam,  just 
under  the  lower  toe.  On  fills  of  20  ft.  or 
more  a  12-in.  tile  drain  with  open  joints 
was  placed  in  the  gravel  section,  with  out- 
let drains  to  the  toe  trench  at  all  low 
points.  Both  of  these  features  were  shown 
on  the  section  at  Station  15  in  the  Oct.  14 
issue. 

Rolling  Watertight  Part  of  Dam 

The  fine  material  forming  the  watertight 
portion  of  the  dam  was  spread  in  6  to  8  in. 
horizontal  layers,  sprinkled  and  given  not 
less  than  six  impressions  with  a  12-ton  trac- 
tion engine  giving  about  300  lb.  pressure 
per  inch  of  tread  of  rear  wheels.  The  roll- 
ing was  done  in  two  directions,  with  a  roll- 
er having  two  separated  wheels,  tending  to 
avoid  continuous  jointing  in  planes.  As  the 
material  was  spread  and  before  rolling,  all 
rocks  41/2  in.  in  longest  dimension  were 
picked  out  and  particular  care  taken  to  in- 
sure that  the  smaller  rocks  remaining  were 
well  distributed. 

As  this  portion  of  the  embankment  was 
being  built  test  pits  were  dug  at  intervals 
of  about  200  ft.  and  so  located  as  to  give  a 
continuous  record  from  the  original  ground 
surface  to  the  top  of  the  dam.  A  classifica- 
tion of  each  pit  was  made  and  particular  at- 
tention given  to  stratification,  cleavage 
along  horizontal  planes,  amount  of  mois- 
ture, etc.  The  pits  were  then  filled  with 
water  and  seepage  observations  made.  Me- 
chanical analysis  and  silt  tests  were  also 
made  from  samples  taken  from  the  test  pits. 
The  former  showed  that  about  28  per  cent 
of  the  material  passing  a  No.  4  sieve  would 
pass  a  No.  100  sieve.  The  silt  tests  dis- 
closed the  fact  that  about  25  per  cent  of 
that  passing  a  No.  4  sieve  was  silt.  The  re- 
mainder of  the  material  was  of  a  gravelly 
nature  and  well  graduated. 

A  surfaced  roadway  will  be  built  across 
the  top  of  the  dam  connecting  the  trans- 
continental line  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railway  with  the  Sunset  High- 
way leading  across  the  Cascade  Mountains 
through  Snoqualmie  Pass  to  Seattle  and 
other  Puget  Sound  points. 

Construction  Plants 

Electric  power  is  delivered  to  the  con- 
struction work  at  Keechelus  dam  over  a 
2200-volt  transmission  line  1%  miles  long 
and  transformed  to  110  or  220  volts  as  re- 
quired. The  waterpower  plant  has  a  work- 
ing head  of  280  ft.  obtained  by  2000  ft.  of 
wooden  flume  and  a  24-in.  wooden  penstock 
1000  ft.  long.     The  powerhouse  equipment 


consists  of  two  200-hp.  turbines,  two  120- 
kw.  2300-volt  three-phase  60-cycle  alternat- 
ing-current generators,  each  direct-connect- 
ed to  turbines,  two  Lombard  oil-pressure 
governors  for  turbines  and  one  three-panel 
switchboard. 

The  rock  crusher,  sand  rolls,  revolving 
screens,  concrete  mixers,  pumps,  sawmill 
and  repair  shop,  and  all  other  machinery 
are  operated  by  motors.  The  heavy  equip- 
ment— steam  shovel,  dragline  excavators, 
embankment  rollers  and  dipper  dredge — is 
steam-operated. 

Construction  Methods 

After  clearing  the  dam  site  all  stumps 
larger  than  12  in.  in  diameter  were  loosened 
with  stumping  powder,  pulled  and  piled 
with  a  logging  donkey,  and  burned.  Two 
feet  of  the  top  soil  was  then  removed  by 
plowing  and  by  using  teams  with  slips, 
fresnos  and  scrapers.  The  cutoff  trench 
was  excavated  with  a  IVo-cu.  yd.  Lidger- 
wood  Crawford  dragline  excavator.  The 
core-wall  trench  was  dug  by  hand  and  the 
concrete  hauled  by  train  from  the  mixing 
plant  and  chuted  to  the  forms.  The  back- 
fill of  the  cutoff  trench  was  thoroughly  pud- 
dled in  by  hand  up  to  2  ft.  above  the  top  of 
the  core  wall.  The  remainder  was  placed 
with  teams,  spread  and  rolled. 

A  2-ft.  gage  railroad  extends  the  entire 
length  of  the  dam  on  which  all  material  for 
the  embankment,  except  the  river  section, 
is  brought  in  by  trains  of  I2V2-CU.  yd.  cars 
hauled  by  9-ton  locomotives.  After  being 
dumped  the  material  is  spread  with  fresnos 
into  6-in.  layers  and  rolled  with  a  Buffalo- 


CORE  wall  placed  IN  BOTTOM  OF  TRENCH 


Pitts  steam  roller.  Riprap  and  foundation 
rock  are  brought  to  the  dam  in  the  same 
manner  and  placed  by  hand.  Material  for 
the  river  section  is  hauled  in  on  the  lower 
elevations  by  2-cu.  yd.  three-horse  dump 
wagons,  dumped  where  needed  and  spread 
with  fresnos  before  rolling. 

The  lower  end  of  the  outlet  channel  was 
excavated  with  a  dragline  excavator,  while 
the  lake  end  was  dredged  with  a  I'^-cu.  yd. 
Fairbanks  dipper  dredge.  The  spoil  was 
towed  by  gasoline  launches  to  the  lake  in 
50-cu.  yd.  center-dump  scows  and  dumped 
below  lowest  reservoir  elevation. 

Concrete-Handling  Methods 

Rock  excavated  for  the  spillway  is  used 
for  riprap  and  crushed  for  concrete.  From 
the  crusher  both  stone  and  sand  are  hauled 
by  train  to  the  mixing  plant,  where  they  are 
dumped  into  storage  bins.  From  the  bottom 
of  the  bins  they  pass  by  gravity  through 
measuring  devices  into  a  hopper  where  the 
cement  is  added.  After  being  mixed  in  a 
1-cu.  yd.  Ransome  mixer  the  concrete  flows 
into  a  Lakewood  automatic  tilting  concrete 
hoist  bucket  and  is  again  hoisted  to  the 
track.  From  there  the  aggregate  is  dumped, 
chuted  into  concrete  cars  and  transported 
by  trains  for  use  in  the  core  wall.  The 
mixing  plant  was  so  located  that  the  con- 
crete was  handled  direct  to  the  river  con- 
duit and  gate  tower  by  chuting  direct  to 
forms  or  pushing  for  short  distances  in  con- 
crete cars.  For  the  spillway  concrete  a 
mixer  will  be  installed  near  the  crushing 
plant. 

Work  was  begun  in  the  spring  of  1913 
and  will  be  completed,  with  the  exception  of 
a  portion  of  the  clearing,  during  the  present 
season.  The  work  is  located  only  eight  miles 
from  the  summit  of  the  Cascade  Mountains 
in  the  region  of  deep  winter  snows.  It  has 
therefore  been  necessary  entirely  to  close 
down  each  winter  for  four  or  five  months. 
During  the  short  season  work  is  prosecuted 
vigorously,  both  night  and  day,  with  a  force 
of  from  500  to  700  men. 

Complete  Construction  Crews 
Organized 

On  work  of  this  character,  where  un- 
known conditions  require  frequent  change 
of  plants,  where  classification  of  material 
is  particularly  difficult,  and  the  working 
season  short,  it  has  been  found  that  it  can 
be  done  much  more  satisfactorily  with  gov- 
ernment forces  than  by  contract.  It  was 
therefore  necessary  to  organize  complete 
construction  crews,  as  well  as  an  engineer- 
ing and  supervisory  force.  The  construc- 
tion department  assumes  the  position  of  a 
contractor  and  is  required  to  execute  all 
work  under  rigid  inspection  of  the  engineer- 
ing department. 

As  noted  in  the  Oct.  14  issue,  the  work  is 
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under  the  general  direction  of  the  U.  S. 
Reclamation  Ser\'ice,  of  which  A.  P.  Davis 
is  director  and  chief  engineer.  Until  July, 
1915,  the  work  was  under  the  administra- 
tive supervision  of  G.  H.  Swigart,  super- 
vising engineer  of  the  Washington  division. 
Later,  S.  B.  Williamson,  chief  of  construc- 
tion, had  supervision.  The  writer  is  in 
direct  charge  of  construction  on  the  Yakima 
storage  project,  assisted  by  R.  E.  Post,  su- 
perintendent of  construction,  and  J.  R. 
Sherman,  assistant  engineer. 


Rules  Proposed  to  Control 
Motor  Trucks  in  Jersey 

Tentative    Schedule    of    Restrictions    on    Size, 
Weight  and  Speed  Suggested  as  Fore- 
runner of  Legislation 

AS  a  preliminary  to  legislation  regulat- 
ing the  weight,  size  and  speed  of  motor 
trucks  in  New  Jersey  a  special  committee, 
appointed  by  William  L.  Dill,  state  com- 
missioner of  motor  vehicles,  has  submitted 
a  tentative  set  of  rules  placing  certain  re- 
strictions upon  this  type  of  traffic.  The 
rules  have  been  formulated,  of  course,  to 
protect  the  state's  highways  from  unrea- 
sonable use.  In  their  present  form,  how- 
ever, they  are  considered  too  drastic  by  the 
Motor  Truck  Club  of  America,  whose  coun- 
sel, Charles  G.  Bond,  of  the  firm  of  Coulter 
&  Bond,  at  a  meeting  of  the  club  in  New 
York  City  Oct.  18,  presented  the  case  of  the 
motor-truck  interests,  outlining  the  results 
of  his  conferences  with  the  New  Jersey 
committee  and  calling  upon  members  of  the 
Motor  Truck  Club  to  express  their  views 
regarding  the  proposed  legislation.  A  sum- 
mary of  the  New  Jersey  rules,  which  are 
subject  to  change  before  final  adoption,  is 
given  below  and  the  objections  of  the  motor- 
truck interests  are  discussed  in  an  editorial 
on  page  519. 

Report  of  New  Jersey  Committee 

The  special  committee  appointed  by 
William  L.  Dill,  commissioner  of  motor  ve- 
hicles of  the  State  of  New  Jersey,  on  May 
4,  1916,  for  the  purpose  of  preparing  rules 
and  regulations  to  govern  the  use  of  motor 
vehicles  or  trucks  on  the  highways  of  the 
State  of  New  Jersey,  submits  the  following: 

1.  No  commercial  vehicle  or  truck  of  over 
4000  lb.  weight  shall  be  more  than  96  in. 
in  width,  outside  measurements,  except  that 
in  extreme  cases  the  commissioner  of  motor 
vehicles  shall  be  privileged  to  issue  permits 
for  the  operation  of  motor  vehicles  or  trucks 
with  a  width  of  load  over  96  in.  where  the 
weight  of  the  load  is  not  a  factor. 

2.  No  commercial  vehicle  or  truck  shall 
be  equipped  with  metal  tires  that  may  be 
in  contact  with  the  surface  of  the  road, 
nor  shall  any  such  vehicle  or  truck  be 
equipped  with  any  tires  which  have  a  par- 


tial contact  of  the  metal  with  the  surface 
of  the  road. 

3.  No  commercial  vehicle  or  truck  shall 
be  equipped  with  any  tire  covering  of 
metal,  or  with  any  lugs  or  hobs,  or  other 
sharp  devices  which  would  be  in  contact 
with  the  surface  of  the  road,  except  chains 
which  may  be  used  in  accordance  with  the 
Motor  Vehicle  Act. 

4.  The  height  of  all  commercial  vehicles 
or  trucks  shall  be  limited  to  12  ft.  2  in. 

5.  All  commercial  vehicles  or  trucks 
should  be  equipped  with  a  sealed  governor, 
the  speed  to  be  regulated  as  per  schedule 
attached  hereto. 

6.  No  commercial  vehicle  or  truck  shall 
be  equipped  with  center  searchlight,  but 
that  the  lights  of  all  commercial  vehicles 


Schedule  Showing  Annual  Fee  and  Fee  in  Sep- 
tember, Based  on  Gross  Weight 

Gross  weight  of  Fee 

truck  and  carrying                           Annual  in  Sep- 

capacity,  pounds                                     fee  tember 

4,000  or  less.. 415.00  $7.50 

4,000  to     5,000 17.50  8.75 

5,000  to     6,000 20.00  10.00 

6.000  to     7,000 22.50  11.25 

7.000  to      8,000 25.00  12.50 

S,000  to     9,000 27.50  13.75 

9,000  to   10,000 30.00  15.00 

10,000  to  11,000 32.50  16.25 

11,000  to  12,000 35.00  17.50 

12,000   to  13,000 40.00  20.00 

13,000  to  14,000 45.00  22.50 

14,000   to  15,000 50.00  25.00 

15,000  to  16,000 55.00  27.50 

16,000  to  17,000 60.00  30.00 

17,000  to  18,000 65.00  32.50 

18,000   to  19,000 70.00  35.00 

19,000  to  20,000 75.00  37.50 

20,000  to  21,000 81.25  40.63 

21,000  to  22,000 87.50  43.75 

22,000  to  23,000 93.75  46.88 

23,000  to  24,000 100.00  50  00 

24,000  to  25,000 106.25  53.13 

25,000  to  26,000 112.50  56  25 

26,000  to  27,000 118.75  59.38 

27,000     125.00  62.50 


or  trucks  shall  be  in  conformity  with  Sec- 
tion 4  of  the  Motor  Vehicle  Act. 

7.  The  extreme  length  of  motor  vehicles 
or  trucks  shall  not  exceed  23  ft.  6  in, 

8.  Not  more  than  one  trailer  shall  be 
allowed  to  any  commercial  vehicle  or  truck ; 
in  every  case  said  trailer  shall  be  equipped 
with  rubber  tires. 

9.  All  commercial  vehicles  or  trucks  shall 
carry  a  spare  wheel,  so  as  to  avoid  the 
possibility  of  any  part  of  the  steel  rims 
coming  into  contact  with  the  surface  of  the 
road,  should  the  rubber  tires  become  broken 
or  otherwise  damaged. 

10.  All  drivers  of  commercial  vehicles  or 
trucks  shall  carry  way  bills  for  each  load, 
said  way  bills  to  show  the  gross  weight  and 
net  weight  carried. 

11.  The  commercial  size  of  tires  used  on 
all  commercial  vehicles  or  trucks  shall  be 
determined  on  the  maximum  width  of 
rubber. 

12.  All  license  fees  shall  be  based  on  the 
maximum  wheel  load  carried  on  same,  said 
wheel  load  to  be  determined  by  the  size  of 
tire  used  and  adopted  in  conformity  with 
the  schedule  hereto  attached. 


PBOPOBED  Schedule  of  Loads,  Speeds,  Tikb  Widths  and  Diameters 


Tire  size,                                                                          32 
Inches  , 

2  Single   565 

2H  Single , 840 

3  Single  1,125 

3%  Single   1,415 

4  Single   1,690 

5  Single 2,250 

«  Single 2,815 

7  Single   3,375 

2  Double 1,125 

2H  Double    1,675 

3  Double    2,250 

3%  Double    2,825 

4  Double    3,375 

5  Double    4,500 

(  Double    5,625 

7  Double    6,750 


Wheel 

34 
-Maximum  wheel  load  In  pounds- 

595 


diameter,   Inches- 
36  38 


40 


42 


Speed, 

miles 

per  hour 


890 
1,190 
1,490 
1,780 
2,375 
2,970 
3,565 
1,188 
1,775 
2.375 
2,975 
3,560 
4,750 
5,940 
7,125 


625 
940 
250 
565 

,875 
500 

,125 
750 
250 
875 
500 
125 
750 
000 
250 
500 


660 
990 
1,315 
1,640 
1,970 
2,625 
3,285 
3,940 
1,312 
1,975 
2,625 
3,275 
3,940 
5,250 
6,565 
7,875 


690 
1,040 
1,375 
1,715 
2,065 
2,750 
3,440 
4,125 
1,375 
2,075 
2,750 
3,425 
4,12S| 
5,500 
6,875 
8,250 


720 

20 

1,090 

20 

1,440 

20 

1.790 

18 

2,155 

16 

2,875 

14 

3,595 

12 

4,315 

10 
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16 
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12 
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10 
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10 

13.  All  trailers  or  semi-trailers  shall  be 
licensed  on  their  carrying  capacity. 

14.  All  counties  in  the  state  shall  place 
signs  showing  the  clearance  on  all  bridges 
in  their  respective  counties,  if  the  clear 
headroom  is  less  than  12  ft.  6  in. 

15.  A  special  permit  shall  be  secured 
from  the  state  motor  vehicle  commissioner 
for  the  use  of  trucks  as  pleasure  vehicles. 

16.  The  trucks  or  commercial  vehicles 
equipped  with  under-sized  tires  shall  not  be 
licensed. 

17.  On  each  rear  wheel  one-third  of  the 
gross  weight  of  truck  and  carrying  capacity 
combined  must  be  within  the  limits,  of  the 
schedule  of  the  respective  diameter  of 
wheel,  size  of  tire  and  speed  in  miles  per 
hour  as  shown  in  schedule  hereto  attached, 

18.  The  front  axle  shall  carry  the  balance 
of  the  gross  weight  of  truck  and  load  com- 
bined and  must  be  within  the  limits  of  the 
schedule  of  the  respective  diameter  of 
wheel,  size  of  tire  and  speed  in  miles  per 
hour  for  single  tires,  as  shown  by  the 
schedule  hereto  attached. 

19.  All  commercial  vehicles  or  trucks  car- 
rying any  load  extending  beyond  the  sides 
or  ends  of  the  outside  dimensions  of  said 
vehicles  or  trucks  shall  have  displayed  at 
the  outside  extremity  of  load  a  red  flag 
which  shall  be  not  less  than  12  in.  square 
and  shall  be  so  long  as  to  present  a  full  view 
to  approaching  vehicles. 

The  committee  submitting  this  report 
consisted  of  Thomas  J.  Wasser,  chairman; 
John  J.  Albertson,  Garwood  Ferguson,  Al- 
vin  Fox,  and  Frederic  A.  Reimer,  secretary. 


$18,000,000  Worth  of  High- 
ways Accounted  For 

Review  Made  of  Costs  and   Notable  Features 

of  California  Commission's  Work 

Since  1909 

WITH  the  expenditure  of  the  last  of  the 
$18,000,000  which  was  authorized  in 
California  in  1909  for  the  construction  of 
trunk  highways,  the  highway  commission 
has  been  able  to  show  a  road  system  laid 
out  in  complete  detail  with  finished  roads  in 
every  part  of  the  state  on  those  routes 
where  the  immediate  need  was  the  most 
urgent.  The  aggregate  mileage  completed 
includes  966  miles  of  oil-surfaced  concrete 
pavement,  129  miles  of  oiled  macadam  and 
395  miles  of  graded  dirt  road. 

Costs  Summarized 

A  review  of  the  costs  and  notable  features 
of  the  work  accomplished  by  the  commis- 
sion, from  which  the  following  has  been 
taken,  was  recently  prepared  for  the  Cali- 
fornia Automobile  Association  by  Eric 
Wold,  who  was  retained  for  that  purpose. 
His  resume  of  the  commission's  statement 
of  expenses  shows  the  following  figures: 


Construction  cost: 
Payments    on    contracts,     materials 

and  day  labor  work $14,284,552.11 

Equipment  (1.15  per  cent  of  construc- 
tion cost)  : 
Expenditures  of  all  classes  of  equip- 
ment  and   furniture 164,394.4( 

Expenses  (16.64  per  cent  of  construc- 
tion cost)  : 
Expenditures  for  engineering,  legal 
accounting,  purchasing,  labora- 
tory, services  and  expenses  inci- 
dental   thereto 2,372,757.41 

Total  expenditure  to  June  15,  1916.. $16,821,703.98 
Total    amount    available    from    state 

highway    fund    18,000,000.00 

Unexpended  balance  June  15,   1916.    $1,178,296.02 
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Since  June  15,  1916,  at  which  time  the 
foregoing  figures  were  brought  up  to  date, 
the  commission  has  obligated  itself  for  the 
expenditure  of  approximately  the  entire  bal- 
ance remaining  out  of  the  original  $18,- 
000,000. 

A  general  survey  of  175  contracts  under 
which  the  commission  has  let  highway  con- 
struction work  developed  the  following 
average  prices,  which  include  the  cost  of 
material : 


Excavation,    including   clearing   right-of-way, 
shaping  and  finishing  of  roadbed,  watering 

and  1  oiling,  per  cu.  yd $0.41 

4-in.  concrete  pavement,  per  sq.  yd 738 

lV4-in.  asphalt  wearing  surface,  per  sq.  yd.  .  .      .45 
%-in.  oil  top,  per  sq.  yd 054 


A  total  of  2350  miles  of  road  was  sur- 
veyed at  a  cost  of  $744,957,  or  $317  per 
mile.  Of  this  total  only  1490  miles  have 
been  constructed,  as  before  stated,  so  that 
the  cost  of  locating  ready  for  construction 
about  860  miles  of  highway  is  included  in 
the  expenditures  made  to  date.  This  mileage 
of  survey  on  which  construction  was  not 
undertaken  was  necessary  because  of  the 
difficulty  and  delay  in  securing  certain 
necessary  rights-of-way  which  forced  the 
commission  to  construct  disconnected 
lengths  of  road. 

Tlie  handling  and  delivery  of  all  mate- 
rials used  on  construction  were  undertaken 
by  the  commission,  and  the  overhead  charge 
of  10  to  20  per  cent  of  the  net  cost  of  the 
contract,  which  is  usually  allowed  for  this 
item,  was  borne  by  the  commission  and  is 
included  in  the  commission's  expenses.  A 
summary  of  the  equipment  which  the  com- 
mission purchased  to  carry  on  this  v/ork  is 
as  follows: 


California    Road-Building  Equipment 
Per  cent 

Equipment                        Cost        salvage  Salvage 

Sand  plants   $27,259.19  100  $27,259.19 

Construction       equip-  „._  .. 

ment    21,257.49  100  21,257.49 

Engineering        equip-  . 

ment    25,716.10  50  12,858.05 

Furniture    21,328.05  40  8,531.22 

Stable    17.070.99  100  17,070.99 

Auto     41,380.55  40  16,552.22 

Camp     6,429.32  20  1,285.87 

Laboratory     3,952.74  50  1,976.35 

$164,394.43  $106,791.38 


Therefore  the  17.79  per  cent  of  the  total 
expenditure,  which  is  shown  in  the  first 
table  as  gross  overhead,  includes  in  reality 
salvable  equipment,  surveys  (the  advantage 
of  which  has  not  yet  been  realized),  and 
other  minor  items,  such  as  designs,  super- 
vision, etc.,  given  gratis  to  counties  under- 
taking independent  road  work.  The  net 
overhead  chargeable  to  the  construction 
work  on  the  roads  actually  built,  including 
allowance  for  these  items,  amounts  to  12.75 
per  cent  of  the  gross  construction  costs, 
which  is  considered  a  very  reasonable  al- 
lowance for  net  overhead  on  public  work 
of  this  character. 

Four  Notable  Features 

Four  notable  features  of  the  construction 
work  are  pointed  out  as  follows:  (1)  The 
construction  of  the  Ridge  Route  road  from 
Los  Angeles  to  Bakersfield  (described  in 
the  Engineering  Record  of  Sept.  11,  1915, 
page  322),  which  shortened  the  distance  be- 
tween these  two  cities  25  miles  and  afforded 
a  maximum  gradient  of  6  per  cent,  as  com- 
pared to  the  20  per  cent  gradient  of  the 
older  routes;  (2)  the  construction  of  the 
new  San  Jose-Salinas  route,  which  elim- 
inated the  dangerous  San  Juan  grade;   (3) 


the  elimination  of  the  Bell  Springs  grade  on 
the  Mendocino-Humboldt  line,  which  re- 
duced the  maximum  grade  from  30  to  6  per 
cent  and  eliminated  2686  ft.  of  rise  and 
fall;  (4)  the  construction  of  the  Yolo 
Causeway  (described  in  the  Engineering 
Record  of  Aug.  28,  1915,  page  248),  which 
connects  both  sides  of  the  Sacramento  Val- 
ley and  afforded  the  first  open-all-year 
crossing  in  the  200-mile  stretch  between  the 
Chico  bridge  and  the  Benicia  ferry. 

The  commission  has  made  surveys  and 
maps  of  the  rights-of-way  for  the  entire 
length  of  the  highway  system.  The  pur- 
chasing department,  by  developing  a  sys- 
tem which  enabled  it  to  buy  in  the  whole- 
sale markets  and  distribute  to  all  parts  of 
the  work  effectively,  made  a  gross  saving 
of  $500,000,  it  is  claimed,  on  purchases  and 
freight  reductions.  The  cost  of  the  legal- 
department  work  has  been  kept  down  to 
$30,000,  and  in  all  of  the  right-of-way  dis- 
putes to  be  settled  there  have  been  no  in- 
junction or  ejectment  proceedings.  Tlie 
commission  early  established  its  own  test 
laboratory,  where  a  total  of  about  5000  tests 
has  been  made  on  the  variety  of  materials 
used  in  road  construction.  The  entire  ex- 
pense of  the  laboratory  department,  includ- 
ing salaries  and  the  services  of  an  expert 
geologist,  totaled  $27,700,  which  is  stated 
to  be  about  $12,000  less  than  the  cost  of 
having  the  same  tests  made  by  private 
corporations. 


Use  Galvanized  Corrugated 
Steel  and  Concrete  Fence 

Industrial    and    Factory    Plants    and    Grounds 

Protected  and  Their  Appearance  Improved 

by  Practically  Permanent  Inclosure 

MANY  ADVANTAGES  are  claimed  for 
the  combination  type  of  galvanized  cor- 
rugated steel  fence  supported  by  reinforced- 
concrete  posts  which  has  been  used  exten- 
sively by  the  American  Sheet  &  Tin  Plate 
Company  during  recent  years.  Twelve  of 
this  company's  plants  now  use  this  type  of 
fence,  which  apparently  is  highly  satisfac- 
tory in  combining  strength  and  low  main- 
tenance cost.  The  photograph  and  draw- 
ing illustrate  the  details  of  these  fences. 

There  are  several  reasons  why  this  type 
of  fence  should  be  a  great  improvement  over 
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INSIDE   AND  OUTSIDE  OF  TWO  SECTIONS 

an  ordinary  wooden  fence,  especially  for  in- 
dustrial and  factory  plants.  It  is  efficient 
in  prohibiting  trespass  and  in  insuring  pri- 
vacy. The  concrete  curb  keeps  a  constant 
level  in  the  yard  by  preventing  the  soil 
from  washing  out,  the  depreciation  is  very 
small  and  structurally  the  fence  is  amply 
strong  to  resist  high  winds  and  drifting 
snow. 

The  concrete  curbing,  6  in.  wide  and  29 
in.  high,  placed  about  18  in.  below  the 
ground  level,  is  made  of  a  1 :3:5  gravel  con- 
crete. The  post  base  is  cast  with  the  curb, 
a  pocket,  shown  in  the  drawing,  being  left 
for  the  post.  The  posts  are  of  1 :2 :4  gravel 
concrete  reinforced  by  six  y^-va..  bars,  and 
are  spaced  17  ft.  apart.  The  supports  for 
the  longitudinal  angles  are  3  x  V2-in.  flats 
bent  as  shown  and  cast  in  the  concrete. 
These  posts  are  cast  as  separate  units. 

The  angles  for  supporting  the  galvanized 
corrugated  steel  are  17  ft.  long,  set  with 
their  3y2-in.  legs  vertical,  and  are  connected 
to  the  sheeting  by  %-in.  rivets.  Copper- 
steel  sheets  26  in.  wide  are  used,  erected 
24  in.  to  the  weather,  and  after  six  months' 
exposure  are  painted. 


DETAILS   OF   CORRUGATED-STEEL   FENCE 


Meters  Save  Water  for  Terre  Haute 
Despite  New  Consumers 

Although  there  were  500  more  consumers 
of  water  in  Terre  Haute  in  August  of  this 
year  than  during  the  same  month  in  1914, 
the  maximum  amount  pumped  was  4,- 
000,000  gal.  for  any  one  day  during  the 
recent  hot  period.  Two  years  ago  is  used 
for  comparison,  for  a  hot  spell  of  similar 
intensity  was  encountered.  The  peak  load 
in  1914  was  a  16,000,000-gal.  daily  rate. 
This  year  it  was  less  than  10,000,000  gal. 
The  lowered  rate  is  due  to  the  fact  that  93 
per  cent  of  the  services  are  metered  and 
the  remaining  500  flat-rate  payers  are  small 
consumers. 
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Repair  Beams  and  Columns 
in  Concrete  Structure 

Cracked    Floors  of  Theater   Building   in   Fort 

Worth,  Tex.,  Strengthened  by  Addition 

of  Reinforced  Concrete 

PARTIAL  FAILURE  of  the  Majestic 
Theater  and  offke  building  in  Fort 
Worth,  Tex.,  evidenced  by  cracks  and  sag- 
ging in  the  reinforced-concrete  beams  and 
floor  slabs,  led  to  the  requirement  by  the 
building  department  that  the  floors  be  ade- 
quately strengthened  arid  repaired.  Per- 
mission was  given  to  carry  on  this  repair 
work  without  removing  tenants,  so  that  the 
unusual  problem  of  constructing  envelopes 
for  columns,  removing  and  replacing  beams 
and  slabs,  and  increasing  the  sections  of 
beams  with  least  inconvenience  to  tenants 
was  encountered. 

Nature  of  Cracks 

The  building  was  constructed  in  1910-11, 
before  the  city  building  department  was 
created  and  before  a  building  code  was  in 
force.  A  trivial  accident  to  an  electric 
sign  in  1914  requiring  the  presence  of  a 
building  inspector  led  to  the  discovery  of 
serious  cracks  in  the  floorbeams.  Investiga- 
tion showed  many  slabs  with  tension  cracks 
due  to  negative  moments  and  with  large  de- 
flections, and  a  great  number  of  beams  badly 
cracked  and  sagging.  In  the  latter  were 
tension  cracks  at  the  center  and  diagonal 
cracks  near  the  quarter  points,  and  in  sev- 
eral cases  horizontal  cracks  near  the  neu- 
tral axis  running  the  full  length  from  one 
diagonal  crack  to  the  other.  These  cracks 
were  by  no  means  microscopic,  but  were 
such  as  appear  in  laboratory  tests  upon  com- 
plete failure.  In  several  columns  the  con- 
crete had  spalled  off  at  the  pouring  joint  and 
the  reinforcing  rods  at  the  corners  had 
buckled  out.  Laitance,  dirt  and  organic 
matter  in  columns,  from  ^2  to  3  in.  thick,  at 
the  pouring  joints,  showed  that  the  concrete 
had  been  placed  too  wet. 

In  making  the  repairs  without  removing 
tenants,  the  usual  routine  in  replacing  a 
single  beam  consisted  in  building  a  tempor- 
ary  wood   partition,    removing  the   perma- 
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Typical  Method  OF  Replacing  Beams  and  Reinforcing  Columns 


DETAILS  OF  METHODS  USED  TO  STRENGTHEN  BEAMS  AND  COLUMNS 


nent  partition  or  wall  over  the  beam,  shor- 
ing the  slab,  wrecking  out  beam,  replacing 
concrete  of  enlarged  section,  and  then  re- 
finishing  partition,  plastering,  etc.  In  some 
instances  it  was  considered  advisable  to  re- 
move the  entire  slab  panels  along  with  the 
beams.  In  some  cases  it  was  possible  to  cut 
pockets  in  columns  to  receive  new  beams, 
while  in  others  it  was  necessary  to  build  a 
shell  column  around  the  old  one  to  reinforce 
it  and  to  form  a  beam  seat,  as  indicated 
on  one  of  the  drawings. 

Extent  of  Repair  Work 

The  bulk  of  the  repair  work  consisted  of 
replacing  the  front  beams,  reinforcing  first- 
story  columns,  and  strengthening  the  second 
floor.  The  front  was  handled  in  three  sec- 
tions of  two  panels  each.  In  the  three-story 
part  all  beams  in  two  panels  were  removed 
at  one  time  and  replaced  at  one  time,  but  in 
the  four-story  part  a  new  column  was  intro- 
duced to  divide  a  long  span,  and  only  one 
floor  was  taken  every  other  day. 

The  extent  of  the  work  on  the  second 
floor  is  shown  on  one  of  the  drawings.  The 
most  important  features  were  shell  col- 
umns, shelf  beams,  and  insertion  of  reliev- 
ing beams  in  the  center  of  large  square 
panels.  Panels  around  elevators  in  both 
second  and  third  floors  had  to  be  replaced 
without  interfering  with  service. 


In  only  one  place  was  it  found  impossible, 
on  account  of  tenants,  to  replace  old  con- 
struction. Here  channels  reinforced  with 
angle  irons  were  placed  top  and  bottom  of 
the  beams  and  bolted  together  where  diag- 
onal cracks  had  occurred,  as  indicated  on 
the  drawing  herewith. 

The  cost  of  work  of  this  character  is 
naturally  very  high.  Form  labor  ran  about 
twice  normal  costs  per  square  foot,  concrete 
labor  averaged  about  three  times  normal 
cost  for  new  work,  and  finishing,  while  not 
so  high  in  proportion,  naturally  ran  higher 
than  new  work.  A  large  additional  expense 
was  incurred  in  moving  tenants  where 
necessary  and  in  making  good  the  damages 
to  their  furniture  and  fixtures. 

All  badly  cracked  beams  and  several 
others  only  slightly  cracked  have  been  re- 
placed, and  the  building  can  be  considered 
reasonably  safe.  The  building  department, 
however,  has  the  entire  building  under  close 
observation  for  future  developments.  The 
design  for  repairs  was  made  by  W.  T.  Buck, 
architectural  engineer,  of  Fort  Worth  and 
Houston,  Tex.,  and  the  work  was  done  by 
day  labor  under  the  direction  of  Mr.  Buck. 
The  original  design  and  construction  were 
by  H.  L.  Stevens  &  Company  of  Chicago. 


FLAN  OF  SECOND  FLOOR  INDICATES  SCOPE  AND  NATURE  OF  REPAIRS 


Stone  Sidewalks  Standardized 

Until  last  year  the  city  of  Newton,  Mass., 
allowed  abutting  property  owners  who  de- 
sired artificial  stone  sidewalks  and  drive- 
ways to  have  the  work  done  by  any  con- 
tractor they  might  select,  at  their  own  ex- 
pense in  the  first  instance.  On  completion 
of  the  work  the  city  allowed  the  property 
owner  the  same  amount  that  the  city  would 
have  to  pay  if  coal-tar  concrete  sidewalks 
were  laid,  instead  of  artificial  stone.  A  dif- 
ferent policy  was  adopted  recently,  accord- 
ing to  the  annual  report  for  1915  of  Edwin 
H.  Rogers,  city  engineer.  Specifications 
for  the  construction  of  artificial  stone  side- 
walks, driveways  and  curbing  were  pre- 
pared by  the  city's  engineering  department, 
proposals  were  advertised  for  and  a  con- 
tract for  doing  such  work  as  might  be  or- 
dered by  the  city  was  entered  into  with  a 
local  firm.  Arrangements  were  made 
whereby  the  city  paid  substantially  one- 
half  the  cost  of  this  sidewalk  construction. 
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Letters  to  the  Editor 

Comment  on  m,atters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Joints  in  Concrete  Roads  Laid 
Late  in  the  Season 

Sib:  Referring  to  the  article  in  the  En- 
gineering Record  of  Oct.  14,  page  465,  re- 
garding widening  of  joints  in  concrete 
roads  laid  late  in  the  season:  To  my  mind 
concrete  pavement  laid  in  the  fall  is  liable 
to  all  sorts  of  trouble  on  account  of  possi- 
ble freezing  of  the  surface  and  also  expan- 
sion of  the  slabs  the  following  summer,  due 
to  insufficient  width  of  expansion  joints. 
The  proper  remedy  for  these  conditions  is 
to  get  the  concrete  work  done  in  the  sum- 
mer months,  or  at  least  completed  early 
enough  in  the  fall  so  that  there  will  not  be 
danger  of  low  temperature. 

Charles  J.  Bennett, 
State  Highway  Commissioner. 

Hartford,  Conn. 


Hydrated  Lime  and  Faulty  Brick 
Piers 

Sir:  The  writer  has  read  with  a  great 
deal  of  interest  Sanford  E.  Thompson's  re- 
port on  the  causes  of  the  failure  of  a  school 
building  at  Roxbury,  Mass.,  in  your  issue 
of  Sept.  2,  page  294. 

This  article  brings  home  the  unfortunate 
fact  that  manufacturers  of  certain  standard 
materials  of  construction,  such  as  cement, 
lime  and  gypsum,  are  compelled  to  depend 
upon  factors  of  construction  beyond  their 
control,  which  in  the  past  have  often  been 
the  cause  of  failures.  As  an  example,  the 
reading  of  Mr.  Thompson's  report  may  pos- 
sibly influence  some  to  consider  the  use  of 
lime  as  being  partly  responsible  for  the 
failure;  but  close  analysis  of  the  nomplete 
report  shows  clearly  the  abuses  to  which 
building  materials,  including  lime,  are  often 
subjected. 

The  time  of  laying  the  brick  masonry 
was  during  freezing  weather;  and  Mr. 
Thompson's  report  indicates  that  the  op- 
eration of  slaking  the  lime  was  hurriedly 
done  and  that  the  lime  was  used  before  it 
was  completely  slaked,  as  unslaked  lime  was 
found  in  the  mortar  after  the  failure.  Of 
course,  the  heat  that  is  generated  during 
the  process  of  slaking  lime  may  have  been 
expected  to  ake  the  place  of  heating  the 
materials;  but  this  is  poor  practice.  Dur- 
ing the  mixing  of  the  mortar,  apparently 
no  attention  was  paid  to  the  correct  pro- 
portioning, as  is  evidenced  by  the  great 
variation  in  the  quantity  of  lime  in  dif- 
ferent batches — fifteen  shovelfuls  of  lime  in 
one  case  and  four  in  another. 

With  reference  to  the  use  of  lime  in  ce- 
ment mortar  for  brick  masonry,  results  of 
carefully  conducted  tests  completed  during 
the  last  year  reveal  facts  connected  with 
the  use  of  hydrated  lime  which  are  worthy 
of  more  than  passing  interest  at  this  time. 
The  developments  referred  to  are  those 
brought  out  in  the  investigation  conducted 
in  1915  by  Prof.  James  S.  Macgregor  at 
Columbia  University,  New  York  City.  In 
this  investigation  hydrated  lime  was  used 
throughout.  In  the  use  of  this  material 
absolutely  accurate  measurements  may  be 
made,  of  course,  either  by  weight  or  by  vol- 


ume, and  thus  eliminate  such  wide  varia- 
tions as  occurred  in  the  building  which 
failed. 

On  page  165  of  the  Engineering  Record 
of  Aug.  5  a  summary  of  the  results  of  Pro- 
fessor Macgregor's  tests  shows  the  increase 
in  compressive  strength  at  7  days,  28  days 
and  3  months  periods  brought  about  by  the 
use  of  varying  replacements  of  Portland 
cement  by  hydrated  lime.  A  mortar  con- 
taining 50  per  cent  hydrated  lime,  50  per 
cent  Portland  cement  and  three  parts  of 
sand  shows  a  higher  compressive  strength 
at  all  of  the  ages  mentioned,  and  at  90  days 
it  is  shown  that  a  mortar  of  these  propor- 
tions gives  a  compressive  strength  almost 
1000  lb.  per  square  inch  in  excess  of 
that  developed  by  a  straight  1:3  cement 
mortar. 

Judging  from  the  results  of  this  inves- 
tigation, which  showed  that  a  volumetric 
replacement  of  Portland  cement  by  hy- 
drated lime  up  to  50  per  cent  was  entirely 
on  the  safe  side,  there  seems  to  be  no  ques- 
tion that  a  satisfactory  and  safe  mortar 
would  have  resulted  had  a  normal  amount 
of  judgment  been  used  in  mixing  the  ma- 
terials and  heating  them  to  prevent  freezing. 

B.  Nagy, 
Chief  Engineer,  Hydrated  Lime  Bureau,  Na- 
tional Lime  Manufacturers'  Association. 

Pittsburgh. 


Abnormally  Slow  Setting  of  Small 
Areas  of  Concrete 

Sir  :  About  a  year  ago  I  was  called  upon 
to  examine  some  72-in.  concrete  sewer  pipe 
being  cast  and  steam-cured  for  the  city  of 
Salt  Lake,  Utah,  by  the  Lock  Joint  Pipe 
Company.  The  pipe  were  giving  trouble  at 
irregular  intervals  by  sticking  to  the  forms, 
leaving  pitted  spots,  which  had  to  be 
patched  by  hand.  The  concrete  was  poured 
into  greased  iron  forms  and  steamed  for 
two  or  three  hours  as  soon  as  poured,  then 
the  forms  were  removed  and  steaming  con- 
tinued for  a  total  of  seven  hours.  The  mix- 
ing, placing,  and  all  operations  seemed  to 
be  properly  done,  and  the  irregularity  with 
which  the  sticking  occurred  seemed  unac- 
countable. 

In  the  pitted  spots  the  concrete  remained 
soft  and  crumbling  for  some  time.  While 
examining  one  of  these  I  pulled  out  several 
fragments  which  crumbled  easily  between 
the  fingers,  and  dropped  them  in  my  rain- 
coat pocket.  Several  months  later,  on  using 
the  coat,  I  was  surprised  to  find  the  pieces 
perfectly  hard  and  sound. 

Experiments  made  following  the  inspec- 
tion showed  the  cement  to  be  normal,  and 
the  sand  was  suspected,  but  no  definite  con- 
clusion reached.  Having  seen  cases  of  ab- 
normally slow  setting  in  large  pieces,  it 
occurred  to  me  that  this  might  take  place  in 
small  areas  which  would  ordinarily  pass 
unnoticed.  Accordingly,  I  have  made  ex- 
perimerts,  the  results  of  which  offer  a  pos- 
sible explanation. 

Without  going  into  the  details  of  these 
operations,  I  would  say  that  I  have  been 
able  to  reproduce  the  pitting  effects  by 
means  of  retarding  the  set  locally,  and  I 


find  that  in  these  spots  the  cohesion  may  be 
about  the  same  as,  or  less  than,  atmospheric 
pressure  when  the  surrounding  concrete  has 
become  set,  which  would  explain  the  stick- 
ing to  the  forms.  Although  unable  to  work 
with  the  original  material,  I  am  convinced 
that  certain  substances  which  might  easily 
be  present  in  any  sand  or  gravel  near  Salt 
Lake  City  will  dissolve  sufficiently  by  the 
heat  of  steaming  to  diffuse  through  a  small 
area  and  exert  a  strong  retarding  effect  be- 
fore the  rest  of  the  concrete,  not  affected, 
has  secured  its  set. 

While  this  incident  may  be  quite  isolated, 
and  my  experiments  of  little  interest  to 
cement  users,  yet  these  conditions  may  be 
of  more  common  occurrence  than  would  be 
supposed,  and  I  would  like  to  ask  through 
your  columns  if  other  cases  of  local  abnor- 
mal retardation  of  set  have  been  observed 
and  studied.  E.  G.  PIERCE, 

Consulting  Chemist. 

Youngstown,  Ohio. 


Estimated  and  Actual  Cost  of 
Baguio  Railway 

Sir  :  The  article  in  your  issue  of  Sept.  16, 
page  351,  describing  some  of  the  features  of 
the  construction  of  the  Baguio  Railway,  is 
of  interest,  both  for  what  it  tells  of  the  con- 
ditions in  the  Philippines,  as  well  as  those 
under  which  this  line  was  built,  and  also  for 
the  marked  discrepancy  between  the  esti- 
mated and  actual  costs  of  construction  as 
quoted  therein. 

The  estimate  given  in  Table  1,  said  to 
have  been  made  from  a  projected  location, 
amounts  to  some  $1,750,000,  whereas  it  was 
stated  that  the  actual  cost  was  nearly  $5,- 
000,000.  Practically  no  adequate  explana- 
tion is  made  regarding  this  discrepancy,  and 
final  comment  or  criticism  must  be  deferred 
pending  further  information,  which  it  is 
hoped  may  be  forthcoming. 

It  is  true,  the  preliminary  estimate  did 
not  include  track,  buildings,  telegraph, 
water-supply  or  general  expenses,  engineer- 
ing, etc.,  but  it  would  hardly  seem  that  on 
a  line  25  miles  long,  even  with  the  rack, 
these  could  have  amounted  to  more  than 
$1,000,000,  possibly  not  half  that,  which 
still  leaves  a  considerable  discrepancy  to  be 
accounted  for. 

The  article  mentions  some  items  of  dif- 
ference, namely,  that  concrete  cost  $15  per 
cubic  meter  (1.3  cu.  yd.)  instead  of  $5  as 
originally  estimated,  that  the  quantity  of 
steel  was  increased  to  nearly  double,  that 
clearing  was  somewhat  more  costly,  that  the 
earthwork,  while  exceeding  the  estimated 
quantities,  was  carried  out  for  approxi- 
mately the  estimated  costs  or  even  less,  and 
that  the  length  of  the  tunnels  was  nearly 
doubled. 

There  is  some  indication  in  the  article 
that  the  preliminary  estimate  quoted  might 
have  been  revised  later,  but  for  the  benefit 
of  engineers  and  others  interested  in  the 
broader  questions  of  railway  economics,  and 
especially  at  this  time  when  American  en- 
gineers may  have  a  more  extended  interest 
in  railroad  construction  in  foreign  coun- 
tries, further  light  on  this  phase  of  the 
situation  will  be  of  interest. 

As  the  matter  stands  now,  the  question 
naturally  arises  as  to  whether  the  decision 
to  adopt  the  rack  line  on  12  per  cent  gra- 
dients was  affected  by  these  estimates, 
whether  more  nearly  correct  estimates  were 
made  before  a  decision  was  arrived  at,  or 
whether  if  an  estimate  had  been  made  more 
nearly  in  accord  with  the  facts  as  developed 


540 


ENGINEERING     RECORD 


Vol.  74,  No.  18 


by  actual  construction  a  diiferent  decision 
would  have  been  reached. 

It  will  be  of  not  a  little  interest  to  know 
later  on  how  the  cost  of  operating  the  rack 
line  compares  with  costs  on  adhesion  lines 
on  the  same  railroad,  both  the  actual  op- 
erating cost  per  ton-mile  reduced  to  a  unit 
providing  for  the  actual  "work  done"  in 
overcoming  elevation  as  well  as  distance, 
and  also  the  maintenance  cost  per  mile  of 
line.  F.  Lavis, 

Consulting  Engineer. 

New  York  City. 

[A  copy  of  the  foregoing  letter  was  sent 
to  Mr.  Butts,  author  of  the  article  in  ques- 
tion, and  his  comments  on  it  follow. — ED- 
ITOR.] 

Sir:  Your  letter  containing  comment  by 
Mr.  Lavis  on  my  article  received. 

Mr.  Lavis  is  under  the  impression  that  I 
stated  that  the  cost  of  the  Baguio  Extension 
was  $5,000,000.  In  the  middle  of  page  352 
the  following  appears:  "And  probably  one 
of  the  most  expensive  for  its  length,  as  the 
cost  will  probably  reach  $5,000,000."  The 
same  paragraph  says:  "The  European  war 
necessitated  the  cutting  down  of  the  work, 
but  its  completion,  which  will  require  2 
years,  is  assured." 

The  estimate  shown  in  tabulated  form 
was  made  in  1911.  In  1912  construction 
work  was  begun,  and  because  the  govern- 
ment officials  wanted  the  road  finished  at 
the  earliest  possible  moment,  a  factor  en- 
tirely unforeseen,  work  was  pushed  from 
both  ends  at  the  same  time,  necessitating 
hauling  by  automobile  trucks  and  by  carts 
a  distance  of  about  30  miles.  As  the  gov- 
ernment owned  and  operated  the  automo- 
bile line,  the  expense  was  even  more  than  it 
would  have  been  under  railroad  manage- 
ment. The  haul  was  also  increased  when 
the  rainy  season  required  the  removal  of 
the  railroad  track  at  Camp  1,  making  the 
haul  about  50  miles. 

Next  in  line  to  increase  the  cost  of  the 
line  above  any  foreseen  difficulties  was  the 
constant  friction  with  the  government-hired 
and  incompetent  foreman,  who  reported  to 
the  governor  of  the  mountain  province  and 
not  to  the  engineer  in  charge.  The  money 
wasted  because  the  engineer  in  charge  could 
not  handle  the  foreman  and  the  labor  as  he 
wanted  to,  but  instead  had  to  submit  to  un- 
heard-of red  tape,  was  enormous.  Then  all 
reports  and  every  move  the  railroad  com- 
pany made  had  to  be  O.  K.'ed  by  the  govern- 
ment before  anything  could  be  done.  Du- 
plicates of  all  reports  had  to  be  handed  the 
government,  and  all  surveys  had  to  meet 
with  the  approval  of  the  government  "ex- 
pert." 

Next  appeared  an  engineer  from  Switzer- 
land, who  was  to  act  as  consulting  engineer. 
He  could  speak  neither  English  nor  Span- 
ish; and  although  he  was  a  fine  man  per- 
sonally and  perhaps  as  good  an  engineer  as 
could  be  found,  he  took  issue  with  American 
practice,  with  the  use  of  reinforced  con- 
crete and  with  the  use  of  degrees  of  curva- 
ture instead  of  radii,  and  generally  unset- 
tled everything  because  he  did  not  have  the 
proper  authority  to  carry  out  his  ideas,  but 
could  hold  up  and  delay  all  work. 

This  Swiss  engineer  next  brought  a  dozen 
more  Swiss,  Italians,  Montenegrins  and  Ger- 
mans, with  whom  he  had  formerly  been  as- 
sociated, to  the  islands,  all  of  them  at  round 
salaries.  They  were  given  charge  of  the 
tunnel  work  and  were  supposed  to  act  under 
the  instructions  of  the  resident  engineer; 
but  they  devoted  themselves  largely  to  caus- 


ing all  the  trouble  possible.  They  could  not 
talk  to  the  workmen,  and  only  through  an 
interpreter  could  they  communicate  with 
the  resident  engineer.  Friction  of  all  kinds 
resulted,  and  finally  nearly  all  of  them  went 
back  to  Europe  after  having  accomplished 
nothing  at  all  compared  with  the  expense 
they  had  been  to  the  company. 

Finally,  the  Swiss  consulting  engineer 
succeeded  in  effecting  changes  in  the  line 
and  abandoned  parts  already  finished.  The 
tunnel  distance  was  nearly  doubled  and  con- 
crete piers  were  discarded  for  piers  built  of 
cut  stone  where  concrete  materials  were 
easy  to  get  and  cut  stone  was  exceedingly 
expensive.  The  tunnel  sections  were  un- 
necessarily enlarged,  and  rammed  con- 
crete placed  practically  dry  was  the  final 
step. 

Of  course,  the  facts  that  the  cost  of  clear- 
ing was  underestimated,  the  drainage  areas 
were  increased  and  numerous  slides  were 
met  with  did  increase  the  cost  of  the  work 
considerably,  but  I  think  that  every  engi- 
neer who  came  into  intimate  contact  with 
the  work  will  account  for  the  expenditure 
of  more  than  was  estimated  by  reviewing 
the  friction  between  the  government  and 
the  railroad,  the  red  tape  necessitated  by 
the  fact  that  the  government  was  advancing 
the  money  and  guaranteeing  a  4-per  cent 
interest  on  the  same  and  because  the  con- 
sulting engineer  was  not  in  accord  with 
American  practice. 

W.  M.  Butts, 
Assistant    Division     Engineer,     Nashville, 
Chattanooga  &  St.  Louis  Railway. 

Tullahoma,  Tenn. 


Time  to  Abolish  "Yardage" 

Sir:  Yardage  expresses  a  pet  inconven- 
ience which  engineers  fondly  cling  to  from 
habit  only.  They  assume  that  quantities  of 
area  and  volume  of  certain  classes  of  con- 
struction must  be  referred  to  in  yards,  as 
that  is  the  established  custom.  Many  young 
engineers  realize  that  this  is  a  mistaken 
idea  and  should  be  abandoned,  but  they  are 
seldom  in  a  sufficiently  independent  position 
to  act  contrary  to  the  established  "trade 
custom."  The  use  of  yards  to  express  quan- 
tities of  masonry  and  concrete  work  is  par- 
ticularly inconvenient.  For  earth  and  road- 
work  it  is  also  very  inconvenient  and  is  an 
item  of  considerable  cost. 

The  most  common  reason  given  is  that 
large  quantities  require  large  units.  The 
ridiculous  feature  of  this  explanation  may 
be  noted  by  referring  to  data  usually  pub- 
lished of  dams.  The  quantities  of  earth  and 
masonry  in  the  dam  are  ordinarily  given  in 
cubic  yards  and  the  amount  of  water  im- 
pounded is  given  in  gallons,  although  this 
is  a  reversal  of  the  idea  of  using  large  units 
for  the  larger  quantities.  Volumes  of  con- 
crete when  reduced  to  cubic  yards  are  usu- 
ally given  to  tenths,  often  to  hundredths  and 
sometimes  to  thousandths  of  a  cubic  yard, 
thus  losing  any  possible  advantage  which 
might  be  claimed  for  the  yard  as  a  large 
unit  which  requires  the  use  of  less  figures 
to  express. 

The  square  yard  as  a  unit  for  pavements 
is  convenient  in  size  for  stating  construc- 
tion costs,  but  rather  a  small  unit  for  main- 
tenance costs  and  unreasonably  small  for 
cleaning  costs  and  data.  Many  engineers 
use  the  square  yard  as  a  pavement  unit  in 
order  to  show  a  comparison  of  costs  with 
other  localities,  but  it  is  now  realized  that 
a  uniform  unit  of  measurement  is  of  slight 
value  in  comparisons  unless  similar  items 


of  cost  are  covered  in  all  cases,  and  this  is  ' 
not  the  usual  condition. 

On  practically  all  construction  work  the 
foot  is  used  as  the  unit  in  which  dimensions 
are  measured.  The  transformation  of  vol- 
ume to  weight  is  usually  based  on  tables 
giving  weights  per  cubic  foot  of  materials. 
Practically  all  areas  and  volumes  are  first 
estimated  in  feet  and  then  divided  by  9  or 
27  to  reduce  the  results  to  square  or  cubic 
yards.  This  work  of  translating  quantities 
from  feet  to  yards  is  all  waste  work  and  is 
also  a  prolific  source  of  error.  Every  en- 
gineer is  supposed  to  be  an  efficiency  engi- 
neer to  the  extent  of  dispensing  with  all 
useless  labor. 

The  expense  of  this  constant  reduction  of 
quantities  from  feet  to  yards  can  be  con- 
veniently shown  by  using  highway  con- 
struction as  an  example  and  estimating  the 
cost  of  reducing  the  quantities  in  cubic  feet 
to  cubic  yards. 

Road  Surveys — Assume  eighty  cross-sec- 
tions per  mile.  The  quantities  would  be 
figured  and  checked  at  least  three  times,  a 
first  and  a  final  estimate  by  the  engineer 
and  one  by  the  contractor.  Each  reduction 
to  yards  averaging  one  minute,  the  cost  per 
mile  may  be  taken  as  follows: 

80  X  6  =  480  min.  =  8  hr.  at  70c.  =  $5.60 

Bridges  and  Culverts  —  Assume  three 
classes  of  concrete  in  each  structure,  each 
class  being  reduced  to  cubic  yards.  A  first 
and  final  estimate  made  by  the  engineer  and 
eight  bidders  figuring  the  work,  each  op- 
eration being  checked,  the  cost  per  struc- 
ture may  be  taken  as  follows : 


3  X  10  X  2  =  60  min.  =  1  hr.  at  70  cents $0.70 

Add  for  excavation,  materials,  etc 30 

Total $1.00 


This  shows  a  useless  expense  of  more 
than  $5  per  mile  of  road  surveys  and  $1 
each  for  structures.  Bridges  and  culverts 
will  average  at  least  one  per  mile  of  road, 
making  the  total  more  than  $6  per  mile  of 
road. 

In  the  United  States  about  16,000  miles 
of  improved  roads  are  now  being  con- 
structed per  year  and  about  16,000  X  $6  = 
$96,000  is  being  spent  annually  for  worse 
than  useless  work  in  reducing  quantities  to 
yards. 

The  Federal  Aid  Road  Act  will  assist  in 
the  construction  of  about  25,000  miles  of 
road,  and  $6  per  mile,  or  a  total  of  $150,000, 
may  be  estimated  as  the  cost  of  reducing  all 
quantities  to  yards  on  this  work.  If  the 
maximum  possibility  of  this  item  is  desired, 
the  cost  per  mile  may  be  applied  to  the 
2,175,000  miles  of  unimproved  rural  high- 
ways of  the  United  States. 

By  the  use  of  tables,  slide  rules,  etc.,  re- 
ductions may  be  done  more  quickly  than  es- 
timated above,  but  the  reductions  of  sur- 
face area  to  square  yards,  not  included  in 
the  estimate,  will  probably  overbalance  any 
saving  of  time  made  by  mechanical  means. 

The  use  of  yards  (and  barrels)  on  con- 
crete work  has  been  a  very  decided  factor 
in  the  confusion  of  ideas  attendant  on  the 
use  of  concrete.  The  Joint  Committee  on 
Concrete  and  Reinforced  Concrete  has  pre- 
sented a  report  in  which,  under  "Preparing 
and  Placing  Mortar  and  Concrete,"  it  speci- 
fies: "The  unit  of  measure  should  be  the 
cubic  foot.  A  bag  of  cement  containing 
94  lb.  net  should  be  considered  the  equiva- 
lent of  1  cu.  ft." 

The  capacity  of  nearly  every  concrete- 
mixing  machine  is  now  rated  by  the  manu- 
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facturer  in  cubic  feet.-  The  Cement  Users' 
Association  some  years  since  adopted  rules 
for  the  measurement  of  concrete  work  in 
which  it  was  specified  that  the  unit  of 
measure  -for  concrete  should  be  the  cubic 
foot.  Cement  is  usually  handled  in  sacks, 
and  under  nearly  all  specifications  one  sack 
of  cement  is  considered  to  be  1  cu.  ft.  This 
naturally  requires  the  other  materials  to  be 
measured  in  cubic  feet  in  order  to  use  pro- 
portions as  specified.  It  is  hard  to  under- 
stand why  material  which  is  fed  into  a 
mixer  and  mixed  in  cubic  feet  must  be  ex- 
pressed in  cubic  yards  when  it  leaves  the 
mixer  and  is  placed  in  the  work. 

If  a  larger  unit  than  feet  is  desired, 
some  unit  based  on  the  decimal  system  of 
numbers  should  be  employed.  Larger  units 
consisting  of  groups  of  10,  100  or  1000  of 
the  smaller  units  are  found  to  be  very  con- 
venient in  many  classes  of  measurements, 
arid  there  is  no  reason  why  this  system  can- 
not be  applied  to  engineering  construction. 

O.  W.  Childs, 
Oflice  of  Public  Roads  and  Rural  Engineer- 
ing. 

Washington,  D.  C. 


Who  Shall  Select  the  Types  of 
City  Pavements? 

Sir:  The  stand  taken  by  your  journal  in 
the  matter  of  who  should  select  the  type 
of  pavement,  to  be  used  on  a  particular 
street  (see  Engineering  Record,  July  8, 
page  35,  and  Oct.  14,  page  458)  is  undoubt- 
edly the  correct  one.  The  selection  of  pave- 
ment should  be  left  solely  to  the  responsible 
official  in  charge  of  the  paving  department 
of  the  city,  by  whatever  title  known.  If  he 
is  not  competent  to  make  such  selection  he 
cannot  be  made  competent  by  petitions. 
Abutters  are  not  usually  qualified  technic- 
ally to  determine  the  best  kind  of  pavement 
to  be  used.  In  any  case,  the  personal  in- 
terest of  the  petitioner  takes  precedence  of 
the  interests  of  the  traveling  public,  espe- 
cially where  the  street  is  extensively  used. 

The  foregoing  statements  hold  good  even 
though  petitions  are  actually  what  they  pur- 
port to  be — the  expression  of  an  honest  be- 
lief that  a  particular  type  of  pavement  is 
the  one  best  adapted  to  the  locality.  If 
signatures  are  made  on  account  of  friend- 
.<«hip  with  a  contractor  or  a  director  of  a 
paving  corporation,  or  secured  by  paid  can- 
vassers, the  petitions  are  obviously  of  no 
value.  Petitions  for  paving  streets  are  par- 
ticularly easy  to  secure,  especially  in  cities 
like  Boston,  where  the  city  bears  the  entire 
expense  of  repaving. 

The  officials  in  Boston  have  been,  how- 
ever, remarkably  free  from  annoyance  by 
paving  petitions,  the  practice  being  prac- 
tically confined  to  advancing  the  interests  of 
one  firm  of  contractors.  The  methods  that 
have  been  used  are  well  shown  in  a  report 
of  the  Boston  Finance  Commission. 

On  the  other  hand,  I  doubt  that  in  the 
majority  of  cases  petitions  alone  have  any 
effect  in  influencing  the  decisions  of  pav- 
ing officials.  So  far  as  my  observation  goes, 
petitions  for  paving,  as  well  as  for  other 
municipal  actions,  are  particularly  used  as 
"accessories  after  the  fact"  to  furnish  an 
excuse  for  actions  previously  determined 
upon,  regarding  which  the  official  expects 
criticism. 

If  the  responsible  official  is  honest  and 
competent,  I  fail  to  see  why  petitions  for 
paving  should  cause  him  any  embarrass- 
ment. Guy  C.  Emerson, 

Boston.  Civil  Engineer. 


Wooden  Dam  Fails  When 
Foundation  Scours 

Sir:  The  recent  failure  of  a  timber  di- 
version weir,  380  ft.  long  and  16  ft.  high, 
on  the  San  Joaquin  River,  near  Mendota, 
Cal.,  is  of  some  engineering  interest,  par- 
ticularly as  the  weir  is  of  that  class  in  which 
"piping  action"  is  a  vital  feature.  In  other 
words,  it  is  a  weir  built  on  a  permeable 
foundation.  In  this  connection  I  call  your 
attention  to  the  paper  by  W.  C.  Hammat  in 
the  Transactions  of  the  American  Society 
of  Civil  Engineers,  December,  1913,  entitled 
"A  Western  Type  of  Movable  Weir  Dams." 
The  Mendota  weir  is  mentioned  in  this 
paper.  The  illustrations  in  the  paper  (Mr. 
Hammat's)  give  an  idea  of  the  construction 
of  the  weir,  although,  apparently,  none  of 
his  sections  are  for  the  weir  in  question. 

I  have  not  personally  visited  the  failure. 
I  have,  however,  investigated  the  circum- 
stances sufficiently  to  know  that  the  descrip- 
tions given  in  the  newspapers  are  approxi- 
mately correct. 

Assuming  that  the  dimensions  as  given 


The  dam  foundation  consists  of  three 
rows  of  sheet  piling  transverse  to  the 
stream,  25  ft.  apart,  and  driven  20  ft.  in  the 
sandy  bottom.  These  were  tied  together 
with  10  X  12-in.  timbers,  which  also  served 
as  sills  for  the  floor,  which  was  50  ft.  wide, 
made  of  2  x  12-in.  planking.  At  the  dam 
site  the  river  bed  is  entirely  drifted  sand. 
F.  W.  Bomar,  the  company's  resident  man- 
ager, examined  the  structure  immediately 
after  the  failure.  He  thought  that  the  first 
cause  was  a  slight  break  in  the  down- 
stream row  of  sheet  piling,  which  allowed 
the  sand  to  escape  from  under  the  floor. 
The  failure  occurred,  he  believed,  after  the 
foundation  had  been  washed  out  to  such  an 
extent  that  it  would  not  bear  the  weight  of 
the  water  on  the  upstream  face  of  the  dam, 
which  is  inclined  at  an  angle  of  30  deg.  At 
the  time  of  the  failure  the  water  level  in  the 
reservoir  was  10  ft.  higher  than  the  down- 
stream level. 

The  first  evidence  of  the  failure  was  a  3- 
ft.  settlement  of  the  section  washed  out, 
after  which  the  pressure  of  the  escaping 
water  carried  away  the  wrecked  portion.    If 


WOODEN   DAM   FAILS  WHEN  FOUNDATIONS  ARE  UNDERMINED 


are  accurate — a  50-ft.  watertight  floor,  two 
lines  of  14-ft.  sheet  piling,  and  a  difference 
of  10  ft.  in  the  head  at  the  time  of  failure 
between  the  overflow  level  and  the  level  of 
the  tail  water — it  is  interesting  to  apply 
the  principles  for  design  of  this  type  of 
weir,  as  so  admirably  treated  by  W.  G. 
Bligh  in  his  "Practical  Design  of  Irrigation 
Works."  The  length  of  enforced  percola- 
tion in  this  case  is  equal  to  the  length  of 
floor  plus  four  times  the  length  of  the  sheet 
piling,  or  50  ft.  plus  56  ft.,  or  106  ft.  With 
a  head  of  10  ft.  the  percolation  or  "piping" 
factor  is  10.6.  Mr.  Bligh's  recommended 
value  for  a  soil  of  this  nature  is  15.  It  is 
very  possible,  also,  that  the  floor  was  not 
watertight.  In  fact,  in  reading  Mr.  Ham- 
mat's  paper  the  inference  was  gained  that 
in  many  of  these  timber  weirs,  weep  holes 
were  purposely  left  in  the  wooden  floor. 

The  publication  of  the  description  of  this 
weir  failure  may  bring  more  definite  data 
from  engineers  who  may  be  familiar  with 
the  design  of  the  structure. 

Henry  D.  Dewell, 

San  Francisco.  Civil  Engineer. 

[An  account  of  the  failure,  prepared  by 
this  journal's  Pacific  Coast  representative,  is 
appended. — Editor.] 

Just  below  the  junction  of  the  San  Joa- 
quin and  Kings  rivers,  in  Southern  Cali- 
fornia, there  was  constructed,  in  1908,  a 
wooden  dam  350  ft.  long  and  16  ft.  high 
from  floor  to  deck.  Recently  a  break  oc- 
curred, apparently  caused  by  the  undermin- 
ing of  foundations,  in  which  a  65-ft.  length 
was  washed  out,  releasing  the  waters  of  the 
reservoir  and  cutting  off  the  supply  of  a 
large  area  of  irrigated  land  in  the  upper 
San  Joaquin  Valley. 


the  defect  had  been  in  the  upper  row  of 
piling  the  structure  would  have  "buckled 
up,"  Mr.  Bomar  pointed  out.  The  break  oc- 
curred 50  ft.  from  the  east  end  and  the 
washed-out  section  separated  into  two  parts, 
one  of  which  lodged  near  the  structure, 
while  the  other  continued  about  100  ft. 
downstream. 

Temporary  relief  will  be  provided  by  a 
timber-and-brush  dam  being  constructed 
upstream.  It  is  expected  that  this  will  serve 
the  canals  during  the  brief  remaining  period 
of  the  present  season.  Meantime  plans  for 
reconstruction  at  the  old  site  will  be  pre- 
pared. 

Although  the  old  wooden  dam  is  about  • 
eighteen  years  old,  its  timbers  are  said  to 
be  sound  and  the  structural  connections  in- 
tact. Until  the  site  is  unwatered  decision 
will  not  be  made  as  to  whether  it  would  be 
better  to  repair  the  wooden  structure,  which 
originally  cost  about  $30,000,  or  to  build  a 
concrete  dam  at  an  expenditure  of  about 
$75,000. 

The  structure  is  owned  by  the  San  Joa- 
quin and  Kings  River  Canal  &  Irrigation 
Company. 

Power  Station  First  of  Its  Kind  to  Be 
Built  in  Iceland 

A  hydroelectric  plant  has  been  proposed 
for  the  city  of  Reykjavik,  Iceland,  and  a 
Norwegian  firm  of  engineers  engaged  to 
prepare  plans  for  the  project.  This  is  the 
first  plant  of  its  kind  to  be  built  in  Ice- 
land. As  no  runoff  data  are  available  the 
stream  must  be  gaged  and  the  drainage 
basin  surveyed.  A  high-tension  transmis- 
sion system  is  also  to  be  included  in  the 
design. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contiibutions  to  this  section  are  solic- 
ited, and  if  found  available  ivill  be  paid 
for.  They  rmist  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Readily  Built  Bin  Has  High 
Salvage  Value 

THE  type  of  bin  shown  in  the  photo- 
graph can  be  very  quickly  built,  requires 
no  framing  and  no  bolts  except  a  few  tie 
rods,  and  can  be  readily  dismantled  so  as  to 
leave  the  lumber  in  practically  as  good 
shape  as  before  use.  This  bin  is  fairly 
common  in  Canada,  but  seems  to  be  little 


Windlass  Replaces  Tripod  and 
Derrick  for  Pipe  Laying 

A  PIPE-LAYING  appliance  which  has 
taken  the  place  of  the  three  and  four 
legged  derrick  for  pipe  up  to  16  in.  in  diam- 
eter was  described  by  G.  E.  Keppelmann, 
of  the  Pacific  Gas  &  Electric  Company,  in 
a  paper  presented  at  the  recent  annual  con- 
vention of  the  Pacific  Coast  Gas  Associa- 
tion. The  method  should  be  equally  effect- 
ive for  laying  water  mains. 

A  wooden  trestle  supports  a  windlass  pipe 
turning  on  wooden  bearings  by  means  of  a 
common  pipe  chain  tongs  and  operated  by 
one  man  at  one  end  of  the  pipe,  while  at  the 
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BIN   USED  ON   WELLAND  CANAL  WORK  EASILY   BUILT  WITHOUT  SAWING  LUMBER 


known  to  American  contractors.  The  one 
here  shown  is  part  of  the  gravel-screening 
plant  of  O'Brien  &  Doheny  and  Quinlan  & 
Robertson  in  use  on  Section  3  of  the  Wel- 
land  Ship  Canal,  described  in  last  week's 
issue  of  the  Engineering  Record,  page  490. 
The  posts  and  floor  are  made  of  12  x  12-in. 
timbers,  while  the  bin  walls  are  made  of 
2  X  8-in.  plank,  laid  flat  in  a  manner  re- 
sembling the  construction  of  a  log  crib,  with 
a  few  light  nails  through  each  plank  at  each 
intersection.  Of  course,  sand  or  gravel 
stored  in  such  a  bin  and  drawn  out  by  bot- 
tom gates  must  slide  on  itself,  and  the 
design  of  a  bin  of  this  character  contem- 
plates having  the  comers  permanently  filled 
with  material.  While  this  means  support- 
ing extra  weight  and  a  slightly  steeper 
angle  of  slope  on  which  the  material  will 
slide,  somewhat  reducing  the  capacity  over 
a  hoppered  bin  of  the  same  height,  the  plank 
cribwork  can  be  put  up  so  much  more  rap- 
idly and  cheaply  than  the  framed  construc- 
tion that  these  disadvantages  are  out- 
weighed. In  addition  practically  all  the 
lumber  used  in  such  a  structure  is  saved. 

Work  on  the  Welland  Ship  Canal  is  under 
the  direction  of  J.  L.  Weller,  engineer  in 
charge  for  the  Department  of  Railways  and 
Canals  of  the  Canadian  government. 


other  end  a  ratchet  is  screwed  to  the  pipe 
and  fastened  to  one  leg  of  the  trestle.  The 
ratchet  prevents  any  reverse  motion  in  the 
pipe. 

The  fitting  or  pipe  to  be  lowered  is  rolled 


or  skidded  in  the  usual  manner  over  the 
trench,  a  rope  is  fastened  to  it  and  the  free 
end  is  wrapped  four  times  around  the  trans- 
verse pipe,  acting  as  a  windlass.  One  man 
handles  the  chain  tongs  and  another  takes 
in  the  slack  rope,  while  the  ratchet  auto- 
matically takes  care  of  any  slip  on  the  part 
of  either  man.  When  the  skids  are  cleared 
they  are  removed,  and  the  fitting  is  lowered 
in  place  by  the  one  man  easing  up  on  the 
rope.  This  must  be  done  carefully  to  avoid 
surges  that  might  break  the  rope. 

In  the  case  of  pipe  of  any  diameter  so  far 
used  (up  to  16-in.  cast  iron)  the  rope  is 
fastened  a  little  to  one  side  of  the  center 
toward  the  bell,  and  on  being  lowered  the 
spigot  end  is  depressed  in  order  to  clear  any 
dirt  that  may  have  lodged  in  the  pipe. 


Device  Checks  Subgrade  on  Con- 
crete Road  Construction 

By    RALPH    P.    BROWN 
Urbana,  Dl. 

A  DEVICE  to  permit  inspection  of  the 
subgrade  before  the  second  line  of 
forms  was  set  was  perfected  last  summer 
by  P.  M.  Johnston  &  Company.  It  was  used 
on  a   10-ft.  concrete  road  in  Illinois.     In- 


Carpenters  Level 


Strap  Iron 
DEVICE  USED  TO  CHECK  SUBGRADE 

spection  of  the  subgrade  was  necessary  be- 
cause it  was  possible  to  set  only  one  line 
ahead  of  the  mixer,  as  a  side-loading  ma- 
chine was  used  the  hopper  of  which  inter- 
fered with  setting  the  other  line.  A  1  x 
6-in.  piece  of  board  12  ft.  long  was  fitted 
with  a  strap  iron  foot  on  one  end,  as  shown 
in  the  sketch,  and  an  ordinary  carpenter's 
level  attached.  It  was  not  practicable  to 
use  a  bubble  tube,  because  of  rough  han- 
dling. The  device  enabled  the  form  setter 
or  inspector  to  check  the  subgrade  and 
adjust  the  line  of  forms  for  small  variations 
of  the  grade. 


TWO   MEN   LOWER  PIPE   IN   TRENCH   FROM    WINDLASS   ARRANGEMENT    ON   SINGLE  TRESTLE 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Alfred  Craven  Retires  as 
Subway's  Chief  Engineer 

Becomes    Consulting    Engineer    to   New    York 
Public  Service  Commission — D.  L.  Turner 
'  Appointed  Acting  Chief  Engineer 

Alfred  Craven  will  retire  Nov.  1  as  chief 
engineer  of  the  New  York  Public  Service  Com- 
mission, in  charge  of  the  city's  subway  con- 
struction, and  will  occupy  the  newly  created 
position  of  consulting  engineer  to  the  commis- 
sion. This  action,  according  to  a  letter  made 
public  this  week,  comes  at  Mr.  Craven's  own 
request  and  was  approved  by  the  Public  Serv- 
ice Commission  at  a  meeting  Oct.  17.  The  com- 
mission also  has  announced  the  promotion,  on 
Nov.  1,  of  Daniel  L.  Turner,  formerly  deputy 
engineer  of  subway  construction,  to  the  posi- 
tion of  acting  chief  engineer  at  a  salary  of 
$12,500.  Mr.  Craven,  as  consulting  engineer, 
will  receive  a  salary  of  $12,000.  The  commis- 
sion has  not,  as  yet,  announced  any  appoint- 
ment to  the  vacancy  of  chief  engineer,  but  the 
compensation  of  this  position  has  been  reduced 
from  $20,000  to  $15,000  a  year.  Comment  upon 
the  change  in  personnel  of  the  commission's 
engineering  department  will  be  found  in  the 
editorial  column.s  of  this  issue. 

Mr.  Craven's  Record 

Alfred  Craven,  a  son  of  the  late  Admiral 
Craven  of  the  Navy,  was  born  Sept.  16,  1846, 
at  Bound  Brook,  N.  J.  He  received  his  educa- 
tion at  the  U.  S.  Naval  Academy  at  Annapolis, 
from  which  institution  he  was  graduated  in 
1867.  He  then  entered  the  naval  service,  where 
he  remained  four  years,  resigning  to  accept  a 
position  with  the  California  Geological  Survey. 
He  stayed  with  that  organization  for  two  years. 
The  next  eleven  years  were  spent  in  private 
practice  as  a  civil  and  mining  engineer  in  Cali- 
fornia and  other  Western  states. 

In  1884  he  came  to  New  York  and  accepted 
the  appointment  of  division  engineer  with  the 
Croton  Aqueduct  Commission.  On  completion 
of  the  aqueduct  he  was  retained  to  supervise 
the  construction  of  several  large  dams  and 
reservoirs  in  the  Croton  Valley,  after  which  he 
was  put  in  charge  of  the  construction  of  the 
Jerome  Park  reservoir.  He  remained  with  the 
aqueduct  commission  until  1900,  when  he  re- 
signed to  become  division  engineer  with  the 
Rapid  Transit  Commission,  in  which  capacity 
he  supervised  the  construction  of  a  section  of 
the  Manhattan  subway.  On  the  completion  of 
the  present  subway  Mr.  Craven  was  appointed 
deputy  chief  engineer,  under  George  S.  Rice, 
who  succeeded  William  Barclay  Parsons  as 
chief  engineer.  Oct.  1,  1910,  on  the  retire- 
ment of  the  then  chief  engineer,  Henry  B.  Sea- 
man, Mr.  Craven  was  assigned  to  duty  as  act- 
ing chief  engineer  at  the  salary  of  $10,000  a 
year.  A  year  later  he  was  appointed  chief  en- 
gineer at  a  salary  of  $15,000  a  year,  and  in 
1914,  when  the  work  of  the  dual  system  was  in 
full  swing,  his  salary  was  raised  to  $20,000  a 
year,  the  highest  remuneration  paid  any  public 
official  in  the  State  of  New  York. 

Mr.  Craven's  Letter  of  Resignation 

Mr.  Craven's  letter  of  resignation  and  a  re- 
ply from  Commissioner  Straus  follow: 

The  Hon.  Oscar  S.  Straus, 

Chairman,  Public  Service  Commission 
for  the  First  District. 
Dear  Mb.  Chairman: 

I  have  for  some  time  contemplated  request- 
ing the  commission  that  I  be  retired  from  the 
position  of  chief  engineer.  You  will  recall  my 
statement  to  this  effect  in  talking  with  you  to- 


day, as  well  as  on  a  prior  occasion  several 
months  ago. 

The  work  of  advancing  the  last  of  the  prin- 
cipal construction  contracts  for  the  dual  sub- 
way system  is  now  about  complete  and  the 
work  of  actual  construction  is  already  well 
advanced  toward  completion,  while  many  miles 
of  the  system  are  now  in  actual  and  successful 
operation.  I  feel,  therefore,  the  time  has  come 
when  I  can  properly  make  this  request  for  re- 
tirement, and  I  ask  that  you  present  this  mat- 
ter to  the  commission  for  its  consideration. 

As  to  your  suggestion  that  I  remain  with 


Chief  Engineer  of  New  York  Subways 
Resigns— Becomes  Consulting  En- 
gineer to  the  Public  Service 
Commission 


ALFRED    CRAVEN 


the  commission  in  the  capacity  of  consulting 
engineer,  I  shall  be  pleased  to  consider  such  an 
offer  or  request  should  the  commission  desire 
to  make  it. 

I  remain,  dear  Mr.  Chairman, 
Yours  very  truly, 

(Signed)   Alfred  Craven. 

Chairman  Straus'  reply  to  Mr.  Craven  was: 

Alfred  Craven,  Esq., 

Chief  Engineer,  Public  Service 

Commission  for  the  P'irst  District. 
Dear  Mr.  Craven: 

I  have  the  honor  to  acknowledge  receipt  of 
your  letter  of  the  1.3th  inst.,  wherein  you  in- 
form me  that  for  some  time  past  you  have 
contemplated  requesting  the  commission  that 
you  be  retired  from  the  position  of  chief  en- 
gineer. 

The  commission,  acting  in  pursuance  with 
your  request,  have  accepted  your  resignation 
to  take  effect  on  November  the  first.  The  com- 
mission further  resolved,  in  appreciating  the 
valuable  and  important  services  you  have  ren- 
dered and  for  the  purpose  of  retaining  your  ex- 
perienced co-operation   in  a  less  exacting  ca- 

(Continued  on  page  544) 


Green  Concrete  Blocks  New 
York  Subway  Track 

Failure  of  Sidewall  Form  Allows  Concrete  to 

Run  Over  Third  Rail,  Delaying  TraflBc 

an  Hour — Work  Is  Well  Advanced 

The  failure,  Oct.  22,  of  a  sidewall  form  being 
filled  with  concrete  next  to  the  northbound 
express  track  of  the  present  subway  between 
Fortieth  and  Forty-first  Streets  and  Park  Ave- 
nue in  New  York  City,  allowed  several  yards 
of  wet  concrete  to  run  out  over  the  third  rail 
and  track  as  a  northbound  express  train  was 
passing.  Express  traffic  on  that  track  was 
delayed  for  about  an  hour.  The  accident  oc- 
curred just  before  11  o'clock  in  the  morning, 
at  a  time  when  the  form  was  filled  to  a  height 
of  6  or  7  ft.  above  the  bottom.  The  motorman 
of  the  express  train  brought  it  to  a  stop,  the 
passengers  were  transferred  to  a  northbound 
local  on  the  adjoining  track  and  the  express 
train  was  cut  in  two  at  the  point  of  the  break. 
The  concrete  was  shoveled  from  the  track  and 
traffic  resumed.  The  total  delay  was  about 
an  hour,  during  which  time  express  trains 
were  sent  north  over  the  local  track. 

The  form  which  failed  was  a  wood  wall  form 
secured  with  rods  similar  in  design  to  the 
usual  practice  on  subway  work.  After  the 
form  gave  way,  some  part  of  it  appeared  to 
have  been  struck  by  the  express  train,  but  it 
is  no  longer  possible  to  determine  what  part 
of  the  form  broke  first. 

Progress  of  Subway  Work 

The  section  on  which  the  accident  occurred  is 
one  of  the  most  interesting  under  construction 
on  the  new  dual  rapid  transit  system,  and  was 
described  on  page  255  of  the  Engineering  Rec- 
ord for  Aug.  28,  1915.  The  northbound  and 
southbound  tracks  on  the  present  subway  are 
carried  in  independent  tunnels  separated  by  a 
big  core  of  rock.  The  turnout  section  being 
constructed  will  connect  these  tracks  with  the 
new  Lexington  Avenue  subway.  As  will  be 
remembered  from  the  article  referred  to,  the 
new  express  tracks  are  carried  under  the  pres- 
ent northbound  tracks.  They  come  up  in  the 
core  of  rock  between  the  old  tunnels,  being 
broken  into  the  old  tunnels  on  each  side  by  an 
unusual  method  of  construction  which  re- 
places half  of  the  old  tunnel  arch  and  takes 
the  thrust  from  the  other  half  across  the  new 
track  to  the  rock  wall.  This  portion  of  the 
construction  is  virtually  completed,  and  the 
structure  enclosing  the  new  express  track  has 
been  finished  north  to  the  point  where  they 
dip  under  the  present  northbound  tracks. 

It  was  about  75  ft.  south  of  this  point  that 
the  form  which  broke  was  being  filled  with  con- 
crete carried  in  over  the  top  of  the  wooden 
lining  which  temporarily  enclosed  the  north- 
bound tracks  of  the  old  structure.  It  was  nec- 
essary to  replace  the  concrete  arch  over  the 
old  structure,  as  new  work  left  it  without  sup- 
port on  either  side.  The  street  over  this  sec- 
tion had  accordingly  been  decked,  a  lining  of 
wood  lagging  secured  to  angle  irons  had  been 
placed  inside  the  old  tube  and  the  old  concrete 
cut  away.  When  the  concrete  for  the  depressed 
structure  enclosing  the  new  express  tracks  had 
been  finished  along  this  stretch,  work  was 
begun  on  the  new  structure  to  enclose  the 
present  tracks,  the  concrete  being  carried  in 
cars  from  the  plant  at  Forty-second  Street 
and  Park  Avenue.  In  prosecuting  this  work 
since  the  accident,  the  additional  precaution 
is  being  taken  of  having  men  stationed  below 
the  forms  on  the  present  running  tracks  to  keep 
a  constant  watch  for  any  occurrence  that  might 
cause  a  repetition  of  the  accident. 

Except  for  this  delay  to  traffic,  the  extraor- 
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dinary  work  of  cutting  into  the  old  tubes  at 
this  point  has  been  virtually  completed  with- 
out interfering  in  any  way  with  the  full  opera- 
tion of  the  existing  subway.  The  new  south- 
bound local  track  has  been  constructed  beneath 
the  four  tracks  in  use,  and  completed  to  the 
south  side  of  Thirty-eighth  Street,  where  the 
work  of  cutting  it  into  the  present  southbound 
local  track  is  practically  completed.  The  work 
of  cutting  the  two  new  express  tracks  into  the 
two  old  ones  is  entirely  finished,  and  the  only 
difficult  job  remaining  is  the  building  of  the 
new  express  structure  beneath  the  present 
northbound  tube,  where  work  is  just  being 
started.  The  portion  of  the  diagonal  station 
in  the  Grand  Union  lot  at  the  corner  of  Forty- 
second  Street  and  Park  Avenue  is  also  nearly 
finished. 

On  the  other  portion  of  this  contract,  which 
included  the  work  of  extending  the  Steinway 
tunnels  to  Park  Avenue  underneath  the  new 
and  existing  subways,  work  has  progressed 
so  far  that  the  new  structure  has  been  in  use 
for  some  time.  Work  on  these  sections  is  being 
carried  out  by  the  Rapid  Transit  Construction 
Company,  of  which  George  H.  Pegram  is  chief 
engineer  and  Robert  A.  Shailer,  tunnel  engi- 
neer. The  work  is  under  the  direction  of  the 
Public  Service  Commission,  of  which  Alfred 
Craven  is  chief  engineer,  Robert  Ridg^way, 
engineer  of  subway  construction,  and  John 
F.  Meyers,  division  engineer  in  charge  of  the 
district  including  the  section. 


Will  Draft  Bill  Creating  Minnesota 

Conservation  Department 

A  bill  calling  for  the  creation  of  a  state 
conservation  department  to  have  charge  of  all 
reclamation,  drainage  and  relief  work  in  Min- 
nesota will  be  drafted  and  presented  to  the 
next  leg:islature.  The  action  is  the  result  of  a 
recent  visit  to  Minnesota  by  M.  G.  Barnes, 
consulting  eng^ineer,  of  Albany,  N.  Y.  Mr. 
Barnes  is  quoted  as  saying  that  "much  of  the 
drainage  work  being  done  in  Minnesota  is 
causing  more  harm  than  good.  It  may  improve 
lands  it  is  intended  to  improve,  but  it  damages 
a  greater  area.  The  present  condition  is 
largely  due  to  the  fact  that  the  creation  and 
planning  of  drainage  systems  are  the  duties  of 
county  commissioners  instead  of  being  vested 
in  one  central  power  with  an  organization  to 
study  and  plan  for  the  whole  state  as  a  unit." 


National  Conference  on  Universities  and 

Public  Service  Nov.  15  and  16 

The  third  national  conference  on  universities 
and  public  service  will  be  held  Nov.  15  and  16 
at  the  University  of  Pennsylvania,  Philadel- 
phia. The  convention  is  under  the  auspices  of 
the  Society  for  the  Promotion  of  Training  for 
Public  Service. 


Good-Roads  Show  to  Be  Held  in  Boston 

February  5  to  9 

The  eighth  national  exhibit  of  road  machin- 
ery and  materials  wdll  be  held  Feb.  5  to  9,  in 
the  Mechanics  Building,  Boston.  The  show 
will  be  in  connection  with  the  fourteenth  an- 
nual convention  of  the  American  Road  Builders 
Association. 


114-Mile  Windstorm  Hits  the  South 

The  southern  states  were  swept  by  a  severe 
windstorm  Oct.  18,  during  which  the  wind  is 
said  to  have  reached  a  velocity  of  114  miles  per 
hour.  One  life  was  lost.  The  damage  to  prop- 
erty was  small  compared  to  that  caused  by  the 
hurricane  of  last  spring.  The  barometer  at 
Pensacola,  Fla.,  registered  29.05. 

"The  Engineer,"  by  Dr.  Frank  Crane 

In  printing  the  article  entitled  "The  Engi- 
neer," by  Dr.  Frank  Crane,  in  the  Oct.  21 
issue,  notice  of  the  copyright  was  omitted. 
"The  Engineer"  is  copyrighted  by  Frank 
Crane  and  was  reprinted  in  the  Engineering 
Record  through  courtesy  of  the  Associated 
Newspapers,  New  York  City. 


Alfred  Craven  Retires  as  Subway's 
Chief  Engineer 

(Continued  from  page  543) 

pacity,  to  tender  you  the  position  of  consulting 
engineer  at  a  salary  of  twelve  thousand  dollars 
per  annum.  I  hope  it  will  be  agreeable  to  you 
to  accept  this  new  appointment,  which  the 
commission  takes  great  pleasure  in  tendering 
to  you. 

With  the  assurance  of  my  highest  esteem. 
Very  truly  yours, 
(Signed)  Oscar  S.  Straus, 
Chairman. 

Mr.  Turner  Named  Acting  Chief 

Daniel  L.  Turner,  who  becomes  acting  chief 
engineer  of  the  Public  Service  Commission 
Nov.  1,  was  graduated  from  Rensselaer  Poly- 
technic Institute,  Troy,  N.  Y.,  in  1891.  During 
the  next  year  he  was  instructor  in  mathematics 
at  the  institute,  and  then  spent  a  year  in  gen- 
eral railroad  practice.  From  1893  to  1900  Mr. 
Turner  was  instructor  in  surveying  and  hy- 
draulics at  the  Lawrence  Scientific  School,  Har- 
vard University,  and  at  that  institution  organ- 
ized and  conducted  the  summer  school  in  sur- 
veying. While  at  Cambridge  he  also  super- 
vised construction  of  the  Harvard  Stadium.  In 
January,  1900,  Mr.  Turner  became  assistant 
engineer  on  the  New  York  Rapid  Transit  Com- 
mission, and  later  was  made  general  inspector 


Seepage  Through  Earth  Dike 
Causes  25-Foot  Gap 

Washing  Away  of  Embankment  at  Schenectady, 
N.   Y.,   Results  in   $40,000   Damage- 
No  Lives  Lost 

Part  of  a  dam  owned  by  the  Schenectady 
(N.  Y.)  Milling  Company  failed  at  midnight 
Oct.  19.  The  uncontrolled  water  flooded  sev- 
eral business  blocks,  twisted  a  wooden  mill 
building  from  its  foundation,  and  caused  dam- 
age estimated  at  $40,000.     No  lives  were  lost. 

The  dam  was  faced  with  wooden  sheej;  piling 
and  backed  with  an  18-in.  masonry  wall.  The 
20-ft.  intermediate  space  was  filled  with  earth. 
An  earth  dike  extended  from  the  south  end  of 
the  dam  to  the  south  bank  of  the  pond. 
Through  this  dike  seepage  started  and  quickly 
caused  a  25-ft.  section  to  be  carried  away. 
The  break  came  during  a  heavy  rain  at  mid- 
night. 

Tons   of    Silt   Carried    Away 

The  dam  and  dike  held  back  a  pond  from 
which  water  was  carried  in  a  20-in.  steel  pipe 
to  a  point  where  about  40  hp.  was  developed 
under  a  20-ft.  head.  The  natural  bed  of  the 
stream  was  20  ft.  below  the  top  of  the  dam, 
but  accumulated  silt  deposits  had  reduced  the 
depth  of  water  to  only  6  ft.  The  scouring 
action  of  the  water  cut  a  channel  in  the  soft 
bed  of  the  pond  as  shown  in  the  picture  and 
removed  tons  of  dirt  and  silt.     The  arrow  on 


LOOKING  THROUGH 
THE  GAP  IN  THE  EARTH 
DIKE  OF  THE  DAM  AT 
SCHENECTADY,  N.  Y., 
THROUGH  WHICH  TONS 
OF  SILT  WERE  CARRIED 
AWAY  BY  THE  RE- 
LEASED  WATER 


of  subway  stations,  in  which  capacity  he  served 
until  1907. 

With  the  creation  of  the  new  Public  Service 
Commission  in  1907  Mr.  Turner  became  chief 
of  the  bureau  of  transit  inspection  and  in  this 
capacity  formulated  the  procedure  by  which 
the  commission  exercises  control  over  service 
on  the  city's  various  rapid  transit  lines.  His 
next  work  was  as  division  engineer  on  the  sub- 
way, under  Mr.  Craven,  and  from  this  post  he 
was  promoted  to  deputy  engineer  of  subway 
construction,  his  immediate  superior  being 
Robert  Ridgway,  engineer  of  subway  construc- 
tion. In  this  position  his  duties  were  largely 
executive  and  concerned  the  headquarters  de- 
partment. As  acting  chief  engineer  Mr.  Turner 
will  be  the  ranking  man  of  the  Public  Service 
Commission's  engineering  organization,  pend- 
ing the  appointment  of  a  chief  engineer. 


the  right  indicates  the  elevation  of  the  bed 
of  the  pond.  The  cross  is  drawn  at  the  back 
of  the  dam.  Some  of  the  wood  facing  is  seen 
where  it  has  fallen  into  the  water.  The  high 
place  at  the  left  of  the  picture  is  the  top  of  the 
dam. 

This  information  was  supplied  by  Warren 
C.  Taylor,  assistant  professor  of  civil  engi- 
neering. Union  College. 


Illinois  Engineer  Company  Ordered 

Home  from  Texas 

Company  A,  Illinois  Engineer  Corps,  was  or- 
dered home  Oct.  17,  but  at  the  time  of  vvTiting 
it  was  not  known  whether  to  Chicago,  Spring- 
field or  Fort  Sheridan.  Lieut.  H.  S.  Baker, 
assistant  city  engineer,  preceded  his  company 
by  a  week.  The  Chicago  Association  of  Com- 
merce has  organized  a  service  to  put  the  re- 
turning national  guardsmen  in  touch  with 
positions  as  quickly  as  possible.  There  have 
been  about  150  applicants,  and  places  have 
been  found  for  two-thirds  of  them.  A  total  of 
200  positions  onen  were  listerl.  The  engineers 
can  also  avail  themselves  of  this  service. 


Pennsylvania  Highway  Engineers  Meet 
for  Annual  Conference 

Engineers  and  superintendents  of  the  Penn- 
sylvania highway  department  met  at  Harris- 
burg  Oct.  18  in  annual  conference  on  engineer- 
ing and  maintenance  problems.  Frank  B. 
Black,  commissioner  of  highways,  and  W.  D. 
Uhler,  chief  engineer,  addressed  the  gathering. 
The  engineers  spent  the  following  two  days  in- 
specting roads  in  southern  Pennsylvania  and 
Maryland. 


Advisory  Board  of  Railroad  Presidents 

for  University  of  Illinois 

The  college  of  engineering  of  the  University 
of  Illinois  is  to  have  the  benefit  this  year  of  an 
advisory  board  for  the  railway  industries  of 
Illinois,  which,  upon  the  recommendation  of 
the  dean  and  the  approval  of  the  president  of 
the  university,  has  recently  been  appointed  by 
the  trustees.  The  presidents  of  five  of  the 
larger  railroads  centering  in  Chicago,  and  hav- 
ing their  administrative  offices  in  that  city, 
have  consented  to  serve  as  the  members  of  this 
advisory  board. 
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Elephant  Butte  Dam  Was 
Dedicated  October  19 

Settlers'  Problems  Discussed  at  Twenty-third 
Irrigation  Congress — Rain  Caused  Post- 
ponement of  Dam  Dedication 

The  twenty-third  National  Irrigation  Con- 
gress convened  at  El  Paso,  Tex.,  Oct.  16,  1916, 
with  President  R.  F.  Burgess,  of  that  city, 
presiding.  The  opening  session  was  to  have 
marked  the  dedication  of  Elephant  Butte  dam 
Oct.  14  as  announced  in  that  issue  of  the 
Engineering  Record.  Heavy  rains  caused  a 
postponement  of  the  dedication  exercises  to 
Oct.  19. 

The  first  address  after  the  opening  exer- 
cises was  by  A.  A.  Jones,  first  assistant  sec- 
retary of  the  interior.  He  brought  out  the  fact 
that  the  chief  problem  now  before  the  irriga- 
tion projects  of  the  west  is  the  settlement  of 
the  lands,  aiding  settlers  to  get  a  start,  and 
the  securing  of  better  marketing  facilities. 
He  also  stated  that  the  national  irrigation 
fund  is  now  nearly  exhausted  and  that  the 
Irrigation  Congress  should  suggest  means 
whereby  this  fund  could  be  increased. 

Means  for  Securing  Government  Aid 

Among  the  more  important  discussions  was 
that  of  means  for  securing  additional  govern- 
ment aid.  The  Jones  bill,  which  provides  for 
the  guaranteeing  of  interest  on  irrigation 
bonds  by  the  federal  government,  was  dis- 
cussed as  one  solution;  methods  and  means  for 
stabilizing  and  unifying  irrigation  district 
laws  and  increasing  the  value  of  the  lands  in 
the  investment  market  through  additional  laws 
and  better  supervision  was  another.  The  con- 
struction of  storage  reservoirs  in  the  national 
forests  from  the  proceeds  of  the  sale  of  ripe 
timber  was  suggested  as  a  third  remedy.  On 
the  other  hand  the  question  of  relief  from  pay- 
ment of  at  least  a  part  of  the  obligations  on 
government  reclamation  projects,  on  account 
of  alleged  engineering  mistakes  and  of  works 
constructed  for  general  flood  protection,  was 
brought  out. 

Several  papers  were  read  on  the  operations 
of  existing  irrigation  district  laws  and  co- 
operation with  the  federal  government  in  car- 
rying out  provisions  of  and  securing  the  bene- 
fits from  these  laws.  "How  to  Secure  Settlers" 
was  the  subject  of  much  discussion.  It  was 
said  that  it  is  not  enough  to  sell  the  land  to 
people  for  investment  purposes.  Unless  set- 
tlers actually  come  upon  the  land,  farm  it 
properly  and  prosper,  the  project  is  a  failure. 
Attempts  to  handle  too  large  an  acreage,  in- 
sufiicient  capital,  and  ignorance  of  irrigation 
farming  were  given  as  the  three  potent  causes 
of  the  failure  of  individuals. 

Rural  Credits  Discussed 

Among  the  more  active  causes  of  seepage 
are  an  impervious  subsoil,  poor  irrigation 
methods,  excessive  irrigation  and  leaky  ditches, 
according  to  the  discussion.  The  question  of 
proper  methods  of  drainage  was  said  to  be 
much  more  difficult  to  answer  on  irrigated 
lands  than  on  swamp  lands  owing  to  the  many 
unknown  factors.  The  engineer  must  there- 
fore rely  chiefly  upon  judgment  and  experience 
in  selecting  an  adequate  system. 

Rural  credits  was  the  subject  of  several 
papers.  The  conclusion  drawn  was  that  some 
form  of  federal  or  state  aid  be  adopted 
whereby  tenants  or  other  persons  might,  with- 
out capital,  become  land  owners,  and  thereby 
increase  the  number  of  prospective  settlers. 

Papers  on  markets  and  marketing  occupied 
one  period  of  the  congress.  Co-operation  be- 
tween the  farmers  and  the  formation  of 
produce  associations  was  thought  to  be  the 
best  method  of  handling  this  question.  That 
some  means  must  be  devised  for  reaching  the 
consumer  without  the  excessive  toll  now  ex- 
acted by  middlemen  seemed  to  be  the  sense  of 
the  convention. 

At  the  concluding  session  George  Albert 
Smith,  of  Salt  Lake  City,  was  elected  presi- 
dent,   and    Arthur    Hooker,    of    Spokane,    re- 


elected secretary.  The  next  convention  city 
has  not  yet  been  chosen. 

Elephant  Butte  dam  was  formally  dedicated 
Oct.  19,  under  the  auspices  of  the  Interna- 
tional Irrigation  Congnress.  The  principal 
address  was  made  by  A.  A.  Jones,  first  assist- 
ant secretary  of  the  interior,  who  was  present 
as  the  personal  representative  of  President 
Wilson.  Mr.  Jones  reviewed  the  events  which 
led  up  to  the  construction  of  the  dam  and  pic- 
tured the  development  which  is  to  come  to  the 
valley  below  through  its  operation.  Congress- 
man W.  R.  Smith  made  a  short  address  bear- 
ing chiefiy  on  the  co-operation  of  the  different 
interests  that  have  worked  together  in  the 
development  of  the  project.  A.  P.  Davis, 
director  and  chief  engineer  of  the  U.  S.  Recla- 
mation Service,  discussed  the  engineering 
phases  of  the  dam,  the  question  of  the  reser- 
voir filling  with  silt,  and  some  of  the  different 
remedies  therefor.  E.  H.  Baldwin,  construc- 
tion engineer  of  the  dam,  and  now  senior  engi- 
neer and  project  manager  of  the  Rio  Grande 
project,  made  a  short  address  covering  the 
operations  during  construction. 

The  convention  activities  were  reported  to 
the  Engineering  Record  by  W.  A.  Perkins,  of 
the  U.  S.  Reclamation  Service. 


Engineering  Society  Activities 


Scope  of  Washington  City 
Planning  Board  Enlarged 

City  and  County  Planning  Discussed  at  Everett 
(Wash.)    Convention — Old  Type   Main- 
tenance Clause  Omitted 

Among  the  many  important  features  of  the 
seventh  annual  convention  of  the  League  of 
Washington  Municipalities  and  the  state  con- 
ference on  city  planning,  held  in  Everett, 
Wash.,  Oct.  12,  13  and  14,  was  the  enlargement 
of  the  scope  of  city  planning  into  a  county 
planning  board  to  assist  and  co-operate  with 
similar  city  organizations.  This  point  had 
not  been  discussed  at  former  conventions  of 
the  league.  Twelve  engineers  representing 
Washington  cities  assembled  at  the  conven- 
tion. After  deliberating  upon  the  proposition 
of  organizing  as  an  engineers'  association,  they 
decided  that  the  time  is  not  ripe  for  a  separate 
organization.  Plans  were  made  to  continue  as 
a  factor  of  the  municipality  league. 

D.  W.  McMorris,  assistant  city  engineer  of 
Seattle,  presided.  The  engineers  discussed 
paving  and  paving  materials,  maintenance 
contracts  and  other  road  problems.  On  the 
subject  of  the  maintenance  clause  in  road  con- 
tracts the  opinion  of  the  meeting  was  that  the 
old  type  maintenance  clause  should  be  elimi- 
nated and  that  chemical  tests  on  ingredients 
and  careful  subsequent  inspection  during  lay- 
ing periods  be  substituted. 

Standard  Traffic   Laws   Recommended 

Among  resolutions  endorsed  by  the  league 
at  the  final  meeting  were:  To  add  a  section 
known  as  the  building-construction,  housing 
and  fire  hazard;  to  ask  the  legislature  to  pass 
a  law  permitting  cities  to  build  stockades  on 
municipally  owned  property  outside  corpora- 
tion limits  where  prisoners  may  be  worked; 
endorsed  and  recommended  as  a  law  the  regu- 
lation of  water  supplies  and  sewage  under 
state  board  control;  recommended  drafting 
standard  traffic  laws  for  cities,  which  matter 
was  placed  in  the  hands  of  a  special  committee 
for  framing. 

Officers  of  the  league  serve  two-year  terms 
and  are  as  follows:  President,  Leonard  O. 
Meigs,  North  Yakima ;  vice-president,  W.  H.  L. 
Ford,  Everett,  and  secretary-treasurer.  Dr. 
Herman  A.  Brauer,  University  of  Washing- 
ton. 


The  Philadelphia  Association  of  Members  of 
the  American  Society  of  Civil  Engineers 
elected  the  following  officers  at  the  Oct.  2 
meeting:  President,  Samuel  T.  Wagner;  vice- 
president,  Edgar  Marburg;  directors,  Harrison 
Souder  and  Frederick  E.  Schall;  secretary,  C. 
W.  Thorn.  W.  L.  Stevenson  was  elected  di- 
rector to  fill  the  unexpired  term  of  Col.  George 
A.  Zinn,  resigned. 

The  Engineers  Society  of  Western  Pennsyl- 
vania held  a  special  meeting,  Oct.  25  in  Pitts- 
burgh at  which  engineering  phases  of  smoke 
abatement  were  discussed  by  Osbom  Monnett. 

The  Albany  Society  of  Civil  Engineers  met 
Oct.  24.  The  program  for  the  evening  con- 
sisted of  a  sjrmposium  on  concrete  on  the  gen- 
eral subject  of  present-day  concrete  practices 
or  safety  first  in  concrete,  under  the  leadership 
of  R.  S.  Greenman. 

The  Canadian  Society  of  Civil  Engineers  will 
hold  its  next  monthly  meeting  Nov.  2  in  the 
rooms  of  the  society  in  Montreal. 

The  Oregon  Society  of  Engineers,  at  its  Oct. 
20  meeting,  heard  Frank  F.  Sinks  describe  the 
manufacture  of  steel  on  the  Pacific  Coast. 

The  Municipal  Engineers  of  the  City  of  New 
York  met  Oct.  25.  The  Moodna  supplementary 
shaft  and  tunnel  was  described  by  George  J. 
F.  Carey,  assistant  engineer.  Board  of  Water 
Supply,  New  York  City.  The  engineers  will 
hold  their  fourteenth  annual  dinner  Nov.  25 
at  the  Hotel  McAlpin. 

The  Harvard  Engineering  Society  of  New 
York  will  meet  Nov.  2,  in  the  Harvard  Club, 
New  York  City.  A.  A.  Cohill,  chief  engineer 
for  Patrick  MacGovem  &  Co.,  will  give 
an  illustrated  lecture  on  the  Dorchester  tun- 
nels recently  completed  in  Boston  by  the  shield 
method  under  compressed  air. 

The  Western  Society  of  Engineers  was  ad- 
dressed Oct.  16  by  Harrison  P.  Eddy,  consult- 
ing engineer,  of  Boston,  on  "A  Comparison  of 
the  Activated  Sludge  and  the  Imhoff  Tank- 
Trickling  Filter  Processes  of  Sewage  Treat- 
ment." 


What  Engineers  and 
Contractors  Are  Doing 


Ptructural  Mechanics  Course  OflFered 

Requests  from  a  number  of  graduate  engi- 
neers practising  in  Seattle  have  led  the  Uni- 
versity of  Washington  to  offer  an  evening 
course  in  advanced  structural  mechanics,  be- 
ginning Oct.  17.  Charles  C.  More,  professor 
of  civil  engineering,  will  conduct  the  course. 


Louis  C.  Kelsey,  consulting  engineer, 
of  Portland,  Ore.,  has  been  engaged  by  the 
city  of  Twin  Falls,  Idaho,  to  direct  the  con- 
struction of  a  water  supply  and  the  improve- 
ment of  the  distributing  system.  About 
$300,000  will  be  expected.  Surveys  have  al- 
ready been  started. 

Charles  Oilman  Hyde,  professor  of 
sanitary  engineering  at  the  University  of 
California,  has  been  appointed  acting  dean 
of  the  college  of  engineering  during  the  ab- 
sence of  Charles  Derleth,  Jr.  Professor  Hyde 
has  been  a  member  of  the  faculty  of  the  Uni- 
versity of  California  since  1905,  previous  to 
which  he  was  assistant  engineer  in  charge  of 
the  improved  waterworks  at  Harrisburg,  Pa. 
Since  his  association  with  the  university  he 
has  been  connected  with  many  California  water 
projects  in  a  consulting  capacity. 

Clark  R.  Mandigo  has  resigned  as 
assistant  city  engineer  of  Kansas  City,  Mo.,  to 
join  the  engineering  staff  of  the  office  of  the 
Portland  Cement  Association  in  that  city.  Mr. 
Mandigo  was  graduated  from  Harvard  Univer- 
sity in  1907,  following  which  he  entered  the 
service  of  the  engineering  department  of  the 
Northern  Pacific  Railway.  The  following  year 
he  became  civil  engineer  and  superintendent  of 
construction  in  the  U.  S.  Army.  He  served  in 
the  quartermaster's  department  until  1911, 
when  he  was  made  assistant  city  engineer  of 
Kansas  City,  Mo. 
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O.  L.  Davis  has  left  the  employ  of  the 
bridge  department  of  the  Chicago,  Burlington 
&  Quincy  Railroad  lines  west  of  the  Missouri 
River  to  become  designing  engineer  with  the 
Concrete  Engineering  Company.  He  will  have 
headquarters  at  Omaha,  Neb. 

Allen  F.  Sherzer,  who  was  recently 
engaged  by  the  British  America  Nickel  Cor- 
poration, Limited,  to  work  on  the  hydroelectric 
project  at  Wahnapitae,  Ontario,  has  resigned 
to  take  a  position  with  the  Union  Carbide  Com- 
pany, of  Niagara  Falls,  N.  Y. 

.Myron  E.  Fuller,  for  the  last  two 
years  resident  engineer  for  George  W.  Fuller, 
of  New  York  City,  in  charge  of  the  recently 
completed  Plainfield-Dunellen,  N.  J.,  joint 
sewage-disposal  project,  has  been  appointed 
to  a  position  in  the  bureau  of  surveys  of 
Philadelphia.  The  sewage-disposal  division, 
with  which  Mr.  Fuller  will  be  associated,  is 
preparing  plans  for  several  large  modern  dis- 
posal plants  for  the  city  districts. 

Guy  Bonne y,  who  resigned  from  the 
water  department  of  Baltimore,  Md.,  last 
year,  and  who  has  since  been  engaged  on 
construction  work  in  New  Jersey,  has  joined 
the  engineering  department  of  the  Bethlehem 
Steel  Company  at  Sparrows  Point. 

A.  W.  F  u  C  H  s  was  recently  appointed  as- 
sistant sanitary  engineer  with  the  U.  S.  Public 
Health  Service.  His  duties  are  in  connection 
with  the  construction  and  operation  of  experi- 
mental trade  waste  disposal  plants.  After 
graduation  from  Cornell  University  in  1913. 
Mr.  Fuchs  joined  the  Baltimore  Sewerage  Com- 
mission, where  he  was  employed  until  early  in 
this  year.  Since  last  March  he  has  been  in 
the  bridge  department  of  the  Lehigh  Valley 
Railroad  at  South  Bethlehem,  Pa.,  and  on 
New  York  Barge  Canal  work. 

M.  A.  H.  Scull  has  been  transferred 
from  the  New  York  division  of  the  Philadel- 
phia &  Reading  Railway,  where  he  was  as- 
sistant supervisor,  to  the  valuation  depart- 
ment of  that  road.  As  assistant  engineer  in 
the  latter  department  Mr.  Scull  will  have 
charge  of  bridges  and  buildings.  Since  grad- 
uation from  the  civil  engineering  department 
of  the  University  of  Pennsylvania  in  1912  he 
has  been  in  the  service  of  the  Reading. 

E.  W.  D  A  H  L,  of  the  U.  S.  Reclamation 
Service,  was  recently  appointed  county  engi- 
neer of  Yuma  County,  Arizona. 

H.  S.  Harding  has  resigned  from  his 
position  in  the  office  of  the  estimating  engi- 
neer, commissioner  of  accounts.  New  York 
City,  to  become  assistant  to  the  contract  man- 
ager of  the  Turner  Construction  Company. 
Mr.  Harding  had  occupied  his  recent  position 
since  1914.  Before  that  he  was  with  the 
Board  of  Water  Supply  of  New  York  City 
for  seven  years. 

T.  McLean  Jasper,  captain  172d 
Brigade,  Royal  Field  Artillery,  formerly  as- 
sistant engineer  with  Alvord  &  Burdick,  Chi- 
cago, writes  that  he  is  at  Treviddo,  Liskeard, 
Cornwall,  England,  recovering  from  his  sec- 
ond wound,  but  expects  to  return  to  the  con- 
tinent about  Jan.  1.  In  addition  to  his  descrip- 
tion of  trench  fighting  he  states  that  he  was 
in  charge  of  a  squad  of  engineers  making  sur- 
veys for  the  location  of  gun  foundations.  An- 
other detail  was  to  pick  up  German  shells,  an 
increasing  number  of  which,  he  says,  do  not 
explode. 

R.  R.  C  L  A  R  K,  structural  engineer  of  Port- 
land, Ore.,  has  been  appointed  by  the  state 
highway  engineering  department  to  supervise 
the  erection  of  steel  work  on  all  bridges  in  the 
state  of  Oregon  which  come  within  the  juris- 
diction of  state  officials.  He  is  now  completing 
a  further  report  on  the  collapse  of  a  rein- 
forced-concrete  bridge  at  McMinnville.  A  de- 
tailed report  will  be  available  shortly. 

William  Meadowcroft,  for  the 
last  ten  years  assistant  engineer  with  the 
Board  of  Water  Supply  of  New  York  City 
and  formerly  connected  with  the  engineering 


service  of  the  Philippine  Islands  and  the  Met- 
ropolitan Water  Board  of  Massachusetts,  has 
volunteered  for  field  service  with  the  American 
Ambulance  in  France.  Mr.  Meadowcroft 
sailed  for  Paris  Oct.  14. 

Clyde  Potts,  consulting  engineer,  of 
New  York  City,  has  been  retained  to  design 
outlet  trunk  sewers  and  sewage-disposal  works 
for  the  city  of  Carbondale,  Pa. 

.A.  E.  Chandler,  of  the  California 
Water  Commission,  is  in  Honolulu,  where  he 
will  assist  the  Hawaiian  Water  Commission 
in  preparing  the  new  water  code  for  the 
Hawaiian  Islands. 

W.  S.  Lindsay,  commissioner  of  Clark 
County  at  Vancouver,  Wash.,  has  been  selected 
by  the  Interstate  Bridge  Commission  tem- 
porarily as  general  superintendent  of  the  in- 
terstate bridge  across  the  Columbia  River  be- 
tween Vancouver  and  Portland. 

Arthur  E.  Loder,  division  engineer  of 
the  California  highway  commission,  has  been 
appointed  assistant  chief  engineer  of  the  U. 
S.  Office  of  Public  Roads  and  Rural  Engineer- 
ing. He  will  take  up  his  new  duties  in  Wash- 
ington on  Nov.  1.  His  office  will  administer 
the  expenditure  of  the  recent  federal  appro- 
priation of  $85,000,000  of  which  $75,000,000  is 
to  be  used  in  road  construction  in  states  where 
state  funds  of  equal  amount  are  raised.  The 
$10,000,000  is  to  be  used  for  road  construc- 
tion in  the  National  Forests.  This  is  to  bo 
undertaken  in  addition  to  the  work  now  de- 
volving upon  the  office  of  Public  Roads  and 
Rural  Engineering.  Mr.  Loder  was  graduated 
from  Purdue  University  in  1904.  From  then 
until  1907  he  was  assistant  engineer  in  the 
U.  S.  office  of  public  roads.  In  this  position 
he  was  engaged  in  location  and  construction 
of  roads  that  came  under  federal  supervision. 
His  work  included  a  survey  and  investigation 
for  a  road  and  trail  system  in  the  Teton  For- 
est Reserve  in  Wyoming.  In  August,  1907, 
he  was  made  chief  engineer  of  the  Los  Angeles 
County  highway  commission,  in  which  capacity 
he  laid  out  the  road  system  constructed  under 
a  $3,500,000  bond  issue.  This  work  involved 
about  300  miles  of  highway  and  included  the 
elimination  of  the  notorious  Fremont  Pass 
grade,  which  was  replaced  by  a  route  using  a 
435-ft.  highway  tunnel.  After  about  200 
miles  of  the  system  had  been  built,  Mr.  Loder 
resigned  in  1911  to  engage  in  private  practice 
in  Los  Angeles.  Since  1912  he  has  been  in 
charge  of  the  state  highway  work  in  division 
IV,  which  centers  at  San  Francisco.  About 
300  miles  of  road  were  planned  in  that  divi- 
sion as  part  of  the  state  highway  system.  Of 
this  total  200  miles,  including  some  of  the 
heaviest  construction  in  the  system,  have  been 
located  and  constructed  under  Mr.  Loder's  su- 
pervision. 

Frank  A.  Nikirk  has  been  named 
temporarily  as  assistant  city  engineer  of  San 
Jose  to  fill  a  vacancy  made  by  the  resignation 
of  J.  W.  Ford.  The  permanent  appointment 
is  to  be  made  after  a  civil  service  examination 
has  been  held. 

L.  G.  Burrell  has  resigned  as  assistant 
engineer  for  the  Farris  Bridge  Company  of 
Charleston,  W.  Va.,  to  become  bridge  engineer 
of  Wyoming  County,  in  the  same  state. 

Cleveland  A.  James,  formerly  resi- 
dent engineer  at  Buffalo  for  the  Lehigh  Val- 
ley Railroad,  in  charge  of  terminal  construc- 
tion in  that  city,  has  opened  consulting  offices 
in  the  Fidelity  Trust  Building,  Buffalo.  After 
two  years  with  the  Cambria  Steel  Company 
he  joined  the  engineering  corps  of  the  Pennsyl- 
vania Railroad.  He  resigned  in  1905  to  go  to 
the  Pensacola,  Alabama  &  Western  Railroad. 
Later  in  the  same  year  he  returned  to  the 
Pennsylvania.  Mr.  James  was  employed  al- 
ternately by  that  road  and  the  Tidewater 
Railway  during  the  following  three  years, 
finally  joining  Delaware,  Lackawanna  &  West- 
ern Railroad  engineering  department  in  1908. 
At  the  time  of  his  resignation  in  1910  to  go 
to  the  Lehigh  Valley  he  had  risen  to  the  posi- 
tion   of   assistant   engineer.      His   first   work 


with  that  road  was  on  the  construction  of  the 
Hays  Creek  branch.  Since  February,  1914, 
he  has  been  in  charge  of  the  terminal  improve- 
ment at  Buffalo  and  work  on  the  western  end 
of  the  road. 

Senor  Estaban  Duqne  Estrada, 
engineer  of  Havana,  Cuba,  is  making  a  tour 
of  the  United.  States  studying  the  design  and 
operation  of  garbage-disposal  plants. 

M.  F.  Stein,  formerly  assistant  engineer 
of  design  in  the  filtration  department  of  Cleve- 
land, has  been  made  assistant  engineer  with 
Hering  &  Gregory,  consulting  engineers,  of 
New  York  City.  Mr.  Stein  was  with  the  Cleve- 
land engineering  department  for  three  years, 
previous  to  which  he  was  associated  with  Ches- 
ter &  Fleming,  consulting  engineers,  of  Pitts- 
burgh, for  four  years.  Mr.  Stein  has  devoted 
most  of  his  time  to  a  study  of  waterworks  and 
water  purification. 

Louis  L.  T  r  i  b  u  s,  of  Tribus  &  Massa, 
consulting  engineers.  New  York  City,  has  been 
retained  as  special  engineering  advisor  to 
Mount  Vernon,  New  York.  .  That  city  is  active- 
ly considering  the  municipalizing  of  its  water 
system,  one  feature  of  which  would  be  the  ac- 
quisition of  the  essential  portions  of  the  plant 
of  the  New  York-Inter-Urban  Water  Com- 
pany, now  furnishing  its  supply.  George  W. 
Fuller  and  James  A.  Harding  have  been  ap- 
pointed voting  members  in  a  conference  board, 
to  meet  with  J.  W.  Ledoux  and  Allen  Hazen, 
who  will  represent  the  water  company.  If 
these  four  can  not  agree  as  to  values  a  fifth 
engineer  will  be  selected.  The  final  reports, 
however,  will  not  be  binding  on  either  city  or 
company,  but  will  undoubtedly  have  great 
weight  in  the  subsequent  negotiations  or  pro- 
ceedings. 


Obituary  Notes 


Lieut.  Carl  J.  Beatty,  Royal  Flying 
Corps  of  the  British  Army,  was  recently  killed 
in  action.  He  left  the  employ  of  the  engineer- 
ing department  of  the  British  Columbia  pro- 
vincial government  to  enlist.  From  1907  to 
1911  Lieutenant  Beatty  had  been  a  member  of 
the  engineer  corps  of  the  Northern  Pacific 
Railway,  rising  to  the  position  of  assistant 
engineer  at  the  time  of  his  resignation  to  go 
to  Canada. 

Lewis  H.  Booker,  a  member  of  the 
contracting  firm  of  Booker  &  Campbell,  Bel- 
lingham.  Wash.,  was  killed  Oct.  16  when  the 
walls  of  a  dry  kiln  at  the  Earles-Cleary  Lum- 
ber Company's  plant,  being  razed,  collapsed 
and  buried  him  beneath  the  brick  and  mortar. 

J.  Howard  Jackson,  of  the  firm  of 
Jackson  &  Co.,  civil  engineers,  of  Brant- 
ford,  Ontario,  died  recently  in  that  city.  He 
was  born  in  England  and  had  spent  many 
years  in  New  Zealand  in  charge  of  engineer- 
ing and  surveying  projects  before  coming  to 
Canada.     He  was  59  years  old. 

James  Sheppard,  of  Queenston,  On- 
tario, superintendent  of  the  Welland  County 
good  roads  system,  was  killed  recently  at 
Brookfield  by  an  express  train.  He  had  been 
in  charge  of  the  Welland  County  road  work 
since  its  inception. 

Leonard  W.  Rundlett  of  St.  Paul, 
Minn.,  at  one  time  city  engineer  of  that 
municipality  and  a  director  of  the  American 
Society  of  Civil  Engineers,  is  dead.  Mr.  Rund- 
lett was  connected  with  the  city  engineering 
department  of  St.  Paul  for  about  twenty-five 
years,  according  to  available  records.  His 
duties  as  city  engineer  ceased  in  March,  1911, 
when  a  new  administration  came  into  power. 
Early  in  1912,  when  Moose  Jaw,  Canada,  was 
contemplating  extensive  waterworks  construc- 
tion, Mr.  Rundlett  was  made  commissioner  of 
public  works  of  that  city.  He  resigned  in 
February,  1914,  and  returned  to  St.  Paul. 
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Bad  Effect  of  Prohibition 

IN  the  article  on  Colorado  highways,  pub- 
lished in  a  recent  issue,  we  read  that  the 
supply  of  convicts  available  for  road  work 
has  decreased  in  Colorado  since  the  state 
"went  dry."  Viewing  the  fact  from  our  self- 
ish interest  in  desiring  the  highway  sys- 
tem of  the  country  to  be  improved  as  fast 
as  possible,  our  first  impulse  is  to  deplore 
the  dethronement  of  King  Alcohol.  We 
have  been  strenuously  fostering  the  use  of 
the  convicts  on  the  roads.  Now  come  some 
idealists,  just  as  we  are  getting  well 
started,  to  take  away  our  beloved  and  use- 
ful convicts.  In  our  calmer  moments,  how- 
ever, we  view  the  situation  differently,  and 
contemplate  with  undisguised  pleasure  the 
cleaner  men,  the  happier  homes  which  go 
hand  in  hand  with  the  decrease  in  the  num- 
ber of  convicts  available  for  road  work. 

Standards  for  Municipal  Work 

THAT  progress  is  being  made  in  the 
adoption  of  standard  units  for  report- 
ing municipal  work  is  evident  from  the 
committee  report  of  A.  Prescott  Folwell, 
chairman,  presented  at  the  recent  conven- 
tion of  the  American  Society  of  Municipal 
Improvements.  Under  present  conditions 
it  is  not  of  much  value  to  know  that  "pave- 
ment" in  a  certain  city  cost  so  much  per 
square  yard,  when  no  thickness  is  specified 
and  when  the  term  "pavement"  may,  in  one 
case,  mean  the  wearing  surface  only  and 
in  another  the  wearing  surface  and  the 
base.  To  bring  order  out  of  this  chaotic 
state  of  affairs  in  reporting  results  the 
committee  has  proposed  certain  standard 
terms  which  make  clear  exactly  what  fig- 
ures on  city  improvements  mean.  Thus 
far  attention  has  been  focused  principally 
on  paving  and  sewer  work.  The  movement 
was  commended  in  an  editorial  in  the  En- 
gineering Record  of  July  1,  page  3,  and 
deserves  the  support  of  engineers  through- 
out the  country.  A  definite  form  of  pro- 
cedure in  reporting  results  was  decided 
upon  some  time  ago,  and  the  important 
thing  now  is  to  secure  for  the  recommen- 
dations the  publicity  which  they  merit. 
Definitions  on  printed  cards  have  already 
been  distributed  to  the  society's  member- 
ship and  to  about  two  thousand  city  and 
town  engineers,  superintendents  of  streets 
and  other  officials.  From  the  replies  re- 
ceived it  is  apparent  that  in  only  a  few 
cases  have  city  engineers  objected  to  the 
adoption  of  the  units  proposed.  The  use- 
fulness of  work  of  this  sort  is  dependent 
upon  a  universal  adoption  of  the  principles 
involved.  Engineers  can  make  the  commit- 
tee's work  effective  not  merely  by  com- 
mending it,  but  by  actually  using  the 
methods  advocated. 


Something  for  Nothing 

SOME  of  the  low  compensations  engi- 
neers receive,  and  also  some  of  the  con- 
tempt in  which  laymen  hold  the  profes- 
sion generally,  must  be  charged  up  to  their 
methods  of  doing  business.  When  it  be- 
came known  that  Pontiac,  Mich.,  with  a 
population  of  20,000  people,  contemplated 
making  expenditures  for  a  sewage-disposal 
plant,  outfall  sewer  and  pumping  station, 
several  consulting  engineers  "went  after" 
the  business.  Some  of  them  made  bona- 
fide  offers  to  make  a  proper  study  of  the 
situation  and  quoted  what  they  considered 
a  reasonable  fee.  To  their  surprise  they 
were  informed  that  other  engineers,  more 
than  one  firm,  had  already  proposed  to  do 
the  preliminary  work  gratis  on  the  under- 
standing that  their  plans  would  be  paid  for 
if  accepted.  In  answer  to  a  letter  from 
the  Engineering  Record  asking  as  to  the 
status  of  the  situation,  George  A.  Brown, 
commissioner  of  public  improvements, 
writes  as  follows:  "Engineers  have  been 
over  the  ground  and  will  make  recommen- 
dations as  to  type,  estimate,  costs,  etc.  If 
their  plan  is  adopted  they  will  be  paid  on 
a  5-per  cent  basis;  if  not  adopted  the  city 
will  not  pay  for  preliminary  work."  After 
the  city  officials  have  chosen  the  type  the 
citizens  will  have  to  vote  a  bond  issue  to 
cover  the  cost.  What  chance  of  receiving 
an  adequate  compensation  has  the  poor  em- 
ployee of  the  consulting  engineer  who 
gambles  first  on  the  caprice  of  the  admin- 
istration and  then  on  an  election?  It  is 
certain  that  not  more  than  one  of  the  com- 
petitors will  be  paid,  and  there  is  no  as- 
surance that  anyone  will  be.  Whether  the 
proposal  to  get  something  for  nothing  came 
from  the  engineers  or  from  the  city  offi- 
cials, the  moral  effect  on  both  parties  is 
bad. 

Research 

THE  importance  of  research  work  to  our 
industrial  future  has  been  repeatedly 
pointed  out  in  these  columns.  Recently 
the  organization  of  the  National  Research 
Council  has  attracted  attention  throughout 
the  country  and  much  space  has  been  given 
to  it  in  the  daily  as  well  as  in  the  technical 
and  trade  press.  The  sign  is  indeed  a 
hopeful  one  and  augurs  well  for  the  suc- 
cess of  the  council's  work.  There  are  many 
evidences  that  there  is  an  awakening  on 
this  subject  all  along  the  line.  One  of  the 
evidences  is  presented  in  the  extracts,  on 
page  552  of  this  issue,  from  a  brief  pre- 
sentea  by  engineering  alumni  of  the  Uni- 
versity of  Michigan  to  the  board  of  regents 
of  that  institution.  The  document  strongly 
urges  the  increase  in  the  amount  of  re- 
search work  at  the  university  and  its  close 


co-ordination  with  industry.  We  can  con- 
ceive of  nothing  that  would  be  more  bene 
ficial  to  the  industries  of  the  nation  than 
that  a  similar  appreciation  of  the  need  of 
research  work  were  had  by  the  engineering 
alumni  of  every  great  institution,  and  that 
these  alumni  would  take  the  pains  to  im- 
press their  views  on  the  governing  bodies 
of  their  colleges.  The  awakening  needs  to 
come  in  every  walk  of  life.  Standing  close 
to  each  of  the  colleges  must  be  industrial 
leaders  with  keen  realization  of  what  is  to 
be  gained  by  research  work.  In  our  na- 
tional engineering  and  scientific  societies 
there  must  be  appreciation  of  their  possi- 
bilities as  mediators  between  the  investiga- 
tors and  those  who  will  use  the  fruit  of 
research.  Finally  atop  of  all  will  be  the 
National  Research  Council,  co-ordinating 
and  guiding,  laying  the  broad  plans  that 
will  lead  us  on  to  greater  and  greater  in- 
dustrial achievement. 

Sound  Advice  on  Bond  Issues 

ENGINEERS  who  report  upon  some 
much-needed  public  improvement  and 
then  see  the  bond  issue  for  financing  it 
buried  by  an  avalanche  of  adverse  votes  on 
election  day  wonder  why  there  is  no  justice 
in  the  world.  Few  of  them  realize  that 
often  the  trouble  is  with  themselves.  Their 
reports,  which  should  serve  to  enlighten 
the  public  on  the  broad  general  features  of 
the  project  and  its  cost,  are  presented  in 
a  form  which  bewilders  a  man  who  has  not 
had  technical  training.  When  a  man 
does  not  know  what  he  is  voting  for,  he  will 
generally  vote  "No."  Failure  of  the  engi- 
neer to  present  his  case  clearly  has  sounded 
the  death  knell  of  many  a  public  improve- 
ment which,  had  it  received  proper  pub- 
licity, would  have  gone  through  with  flying 
colors.  Much  sound  advice  on  the  conduct 
of  bond  campaigns  is  contained  in  a  book- 
let issued  by  R.  E.  McDonnell,  of  the  firm 
of  Bums  &  McDonnell,  consulting  engi- 
neers, of  Kansas  City,  Mo.  Some  of  Mr. 
McDonnell's  arguments  are  in  line  with 
those  which  have  frequently  been  enunci- 
ated by  the  Engineering  Record  in  edi- 
torials advocating  the  improvement  of  en- 
gineering reports.  The  keynote  of  his 
remarks  is  contained  in  this  sentence:  "The 
real  value  of  an  engineer's  service  to  the 
public  comes  in  presenting  his  subject  so 
clearly  to  the  voters  that  everyone  will  see 
it,  understand  it,  talk  it  and  vote  for  it." 
As  an  aid  to  the  understanding  of  tech- 
nical matters,  graphic  methods  always 
prove  effective.  Pictures  are  understand- 
able even  by  untrained  minds.  Charts  also 
can  be  employed  to  bring  out  ideas  clearer 
than  would  words.  As  for  the  text  portion 
of    engineers'    reports,    Mr.    McDonnell    is 
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correct  in  stating  that  the  average  engi- 
neer's effort  is  too  long,  dry  and  technical, 
and  frequently  leaves  the  official  in  doubt 
as  to  what  to  do  next.  The  real  job  of  rais- 
ing the  funds  is  as  much  the  engineer's 
obligation  as  is  the  estimate  of  cost  of  the 
project.  Engineers  who  report  upon  public- 
works  improvements  should  read  Mr. 
McDonnell's  little  treatise.  They  will  find 
in  it  many  suggestions  which  may  be  ap- 
plied, with  profit,  to  their  own  work. 


ent— ^t  would  be  desirable  to  have  only  one 
name  for  the  two-story  tank — the  Imhoff 
tank. 


Sewage  Nomenclature 

THERE  is  no  need  of  pointing  out  the 
value  of  the  work  which  the  sanitary 
section  of  the  American  Public  Health  As- 
sociation is  doing  in  promulgating  nomen- 
clature in  the  field  of  sewerage  and  sewage 
disposal.  At  the  Cincinnati  convention  last 
week  the  committee  headed  by  George  S. 
Webster  submitted  a  tentative  report  de- 
fining terms  commonly  applied  in  this 
branch  of  engineering.  Confusion  has  al- 
ways existed  in  regard  to  the  word  "sewer." 
Is  a  conduit  for  storm  water  a  sewer,  or 
should  this  term  be  limited  to  lines  carry- 
ing only  domestic  or  industrial  liquid 
waste?  The  committee  proposes  to  differ- 
entiate the  two  types  of  carriers  by  means 
of  the  terms  "sewer"  and  "drain,"  the  latter 
referring  only  to  conduits  intended  to  carry 
storm  surface  and  ground  water. 

Another  moot  point  is  raised  by  such 
terms  as  "sewage  disposal,"  "sewage  treat- 
ment" and  "sewage  purification."  As  for 
"sewage  purification,"  if  our  recollection  is 
correct.  Professor  Whipple  of  Harvard 
University  recommended  the  abandonment 
of  this  term  some  years  ago.  The  same 
position  is  taken  by  the  American  Public 
Health  Association's  committee.  "Sewage 
disposal,"  according  to  the  recent  recom- 
mendations, is  to  be  considered  as  a  generic 
term  applied  to  the  act  of  disposing  of 
sewage  by  any  method.  "Sewage  treat- 
ment," on  the  other  hand,  is  the  process 
to  which  sewage  is  subjected  in  order  partly 
to  remove  its  impurities  and  render  it  fit 
for  final  discharge. 

Under  the  heading  "Tank  Treatment"  the 
committee  suggests  a  dual  designation — 
Imhoff  or  Emscher — for  the  type  of  two- 
story  construction  which  during  recent 
years  has  attained  such  wide  popularity  in 
this  country  and  in  Germany.  To  the  En- 
gineering Record  it  is  not  clear  why  two 
names  should  be  sanctioned  for  a  single 
type  of  apparatus.  As  this  journal  inter- 
prets the  work  of  the  committee,  its  chief 
function  is  to  eliminate  ambiguity  in  the 
use  of  sewage  terms.  The  Imhoff  and  the 
Emscher  tank  is  one  and  the  same  thing. 
Why,  then,  the  two  names  for  it?  One 
would  serve  the  purpose  adequately  and 
would  eliminate  any  confusion,  particularly 
in  the  minds  of  laymen  who,  in  reading  re- 
ports, might  conclude  that  the  Imhoff  and 
the  Emscher  tanks  were  two  distinct  forms 
of  equipment. 

General  usage  in  this  country  favors  the 
expression  "Imhoff  tank,"  named  after  its 
inventor.  When  the  committee  undertakes 
the  final  revision  of  its  report — which  is 
understood  to  be  merely  suggestive  at  pres- 


Competition  Versus  Monopoly  in 
Public-Utility  Operation 

MR.  GALLOWAY'S  article  on  page  561 
of  this  issue  advances  some  views  not 
often  heard.  Fortified  by  general  experi- 
ence, we  seldom  question  the  advantages 
of  protected  monopoly,  as  against  competi- 
tion, in  public-utility  ownership  and  opera- 
tion. In  fact,  monopoly  in  this  type  of  en- 
terprise, combined  with  governmental  reg- 
ulation, has  been  crystallized  into  the  laws 
of  the  land. 

Reduced  to  the  simplest  terms,  Mr.  Gal- 
loway's protest  is  against  over-regulation. 
"There  is  a  middle  course  in  all  things," 
said  the  old  Roman  proverb,  and  to  just 
this  Mr.  Galloway's  views  reduce.  The 
thought  when  applied  to  public-utility  reg- 
ulation is  not  new.  Mr.  Galloway  sees  in 
over-regulation,  however,  more  than  incon- 
venience for  the  utility  manager.  To  him 
it  means  the  stifling  of  individual  initia- 
tive and  a  consequent  weakening  of  the 
forces  responsible  for  American  achieve- 
ment. 

Undoubtedly  there  are  grounds  for  his 
fears.  We  are  in  a  state  of  flux  with  ref- 
erence to  public-utility  regulation.  What 
the  ultimate  form  will  be,  what  the  charac- 
ter of  supervision,  only  the  future  can  tell. 
Certainly  if  the  ultimate  result  is  going  to 
be  one  that  will  work  for  the  best  interests 
of  the  whole  people,  the  danger  that  Mr. 
Galloway  sees  must  be  clearly  appreciated. 
The  specific  plea  made  by  Mr.  Galloway 
is  for  competition,  as  opposed  to  monopoly, 
in  public-utility  regulation.  He  sees  in 
protected  monopoly  danger  of  plants  and 
systems  falling  to  a  low  degree  of  efficiency 
because  the  stimulus  afforded  by  competi- 
tion is  removed. 

As  in  the  broader  matters,  there  are 
grounds  here  for  Mr.  Galloway's  fears. 
While  with  competition  stifled  there  is  not 
the  direct  incentive  to  invention,  the  pres- 
ent policy  of  regulation,  forcing  as  it  does 
improvement  upon  improvement  and  ex- 
penditure upon  expenditure,  at  the  same 
time  crowding  the  return  on  the  property 
down  to  a  minimum,  provides  an  indirect 
.stimulus  for  discovering  new  methods  and 
new  economies. 

And  without  going  to  the  length  of 
again  establishing  competitive  conditions, 
it  is  possible,  under  monopoly,  to  stimulate 
utilities  to  still  higher  efficiency.  It  cannot 
be  done  when  the  maximum  allowable  earn- 
ing is  put  upon  a  fixed  percentage  basis. 
The  utility  owners,  as  well  as  the  public, 
musst  be  allowed  to  share  in  the  economies. 
Franchises  of  this  sort  have  been  drawn  up 
and  must  eventually  become  universal. 

Moreover,  pa.st  experience  has  condemned 
competition  in  the  public-utility  field.  To 
throw  aside  this  experience  and  revert  to 
competitive  conditions  is  to  invite  further 
experimentation,  further  turmoil,  and  to 
put  off  the  day  of  sound  handling  of  this 
difficult  problem. 

It  is  conceivable  that  a  turn  of  affairs 
may  come  in  which  it  will  be  considered  de- 


sirable to  again  permit  competition  in  the 
public-utility  field.  Such  a  turn,  though, 
cannot  now  be  foreseen.  Should  competi- 
tion, however,  be  re-established  the  invest- 
ment will  be  greater  than  under  present 
conditions,  and  a  larger  profit  must  neces- 
sarily be  allowed  the  competing  companies. 
Mr.  Galloway,  reverting  to  this  subject, 
brushes  aside  lightly  the  matter  of  dupli- 
cate plants,  but  he  does  so,  in  our  judg- 
ment, without  warrant. 

While,  then,  this  journal  cannot  agree 
with  Mr.  Galloway  in  his  particular  plea, 
it  does  believe  that  a  presentation  of  such 
views  has  value  in  the  work  of  developing 
;i  sane  and  adequate  public-regulation  pol- 
icy. If  only  conventional  views  are  pre- 
sented, if  those  who  see  danger  ahead  are 
silent,  if  abuses  are  not  uncovered,  the 
world  will  stand  still.  Public-utility  regu- 
lation is  still  in  its  infancy.  Conditions 
border  on  the  chaotic.  There  is  no  unity 
of  theory  or  policy  in  the  work  of  the  state 
commissions.  Out  of  the  experimentation, 
out  of  the  variety  of  theory,  will  eventually 
come  a  policy  that  will  meet  our  condi- 
tions, that  will  safeguard  the  interests  of 
the  public  as  well  as  those  of  the  utility 
investor.  To  believe  less  is  to  lack  faith  in 
our  ability  successfully  to  meet  the  prob- 
lems of  democracy. 


Government  Ownership  for 
England 

ENGLAND  has  about  the  highest  rail- 
road rates  in  the  world.  English  rail- 
roads, on  the  other  hand,  pay  comparatively 
low  wages  and  dividends.  England,  there- 
fore, of  all  countries,  might  be  expected  to 
afford  the  strongest  arguments  for  govern- 
ment ownership  as  a  panacea  for  private 
inefficiency.  In  fact,  there  is  much  agita- 
tion there  for  nationalization  of  the  rail- 
roads after  the  war.  The  London  Engineer 
does  not  accept  the  arguments.  Apologiz- 
ing for  repeating  trite  facts,  on  the  ground 
that  the  government- ownership  proponents 
cling  to  their  old  themes,  the  Engineer 
points  out  why  English  rates  are  high  and 
English  dividends  low,  and  contends  that 
nationalization  offers  little  or  no  remedy 
for  the  conditions. 

The  Engineering  Record  repeats  the 
apology  and  the  facts  for  the  same  reason. 
Ton-mile  costs  vary  inversely  with  the 
average  haul.  In  England  this  average  haul 
is  short.  In  the  United  States,  where,  as 
the  Engineer  points  out,  the  lowest  ton- 
mile  rates  in  the  world  prevail,  the  average 
haul  is  long.  On  the  other  hand,  if  the 
rate  per  mile  is  high  in  England  the  miles 
are  few,  and  the  Engineer  thinks  the  rate 
grievance  is  therefore  exaggerated.  As  to 
dividends,  it  is  pointed  out  that  the  English 
railroads  are  highly  capitalized  because 
they  were  expensive  to  build — being  ex- 
pensive to  build  because  of  the  high  pioneer 
prices  for  materials,  the  high  cost  of  land 
and  the  continuous  public  opposition  to  rail- 
way development. 

The  sum  and  substance  of  the  Engineer's 
argument  is  that  rates  and  dividends  are 
based  fundamentally  on  conditions  quite 
apart  from  the  question  of  private  or  pub- 
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lie  ownership.  Applying  the  theory  to  the 
United  States  it  might  be  said  that  our 
rates  are  low  because  of  long  haul,  and  in 
spite  of  private  ownership.  The  first  part 
of  this  is  unquestionably  true — but  so  long 
as  rates  are  low,  for  whatever  reason,  and 
so  long  as  so  many  evidences  of  govern- 
ment extravagance  and  inefficiency  are  seen 
about  us,  it  seems  the  part  of  wisdom  to  let 
well  enough  alone. 


Politics  and  Highways 

THE  New  York  State  Highway  Depart- 
ment has  been  dragged  into  the  present 
political  campaign.  The  Democratic  candi- 
date for  governor  has  said  that  the  high- 
ways were  never  in  worse  condition;  the 
governor's  campaign  book,  on  the  other 
hand,  takes  undue  credit  for  the  depart- 
ment's work  and  casts  aspersion  on  the 
management  of  the  department  under  his 
Democratic  predecessor.  Both  candidates 
are  in  the  wrong.  The  state  as  a  whole 
would  have  been  the  gainer  had  they  been 
silent  about  the  highway  department  and 
left  it  where  it  has  been  to  a  great  extent 
in  the  last  four  years — out  of  politics. 

Time  was  when  the  highway  work  of  the 
state  was  honeycombed  with  graft  and  in- 
efficiency. It  was  a  political  football.  The 
organization  was  demoralized.  Four  years 
ago  a  change  for  the  better  began.  John 
N.  Carlisle  was  made  commissioner.  The 
strong  political  control  of  the  department 
was  broken.  Efficient  division  engineers 
were  chosen  and  given  competent  subordi- 
nates. In  less  than  two  years  the  organi- 
zation was  remade.  An  esprit  de  corps  that 
was  admirable  replaced  the  demoralization. 
The  funds  were  efficiently  spent,  the  roads 
of  the  state  greatly  improved. 

This  better  organization  the  present  ad- 
ministration inherited  and,  in  the  main,  re- 
tained. Some  changes  were  made,  certain 
appointments  were  political — and  these  the 
adherents  of  the  former  administration 
condemned.  The  appointments,  however, 
were  good  ones,  the  appointees  competent. 
The  good  work  of  the  department  has  been 
continued.  It  will  increase  still  more  in 
efficiency  if  the  organization  is  left  to  work 
out  its  destiny  as  an  engineering  body— 
if  politicians  will  leave  hands  off. 

As  to  the  conditions  of  the  roads,  the 
testimony  of  experienced  highway  engi- 
neers gathered  by  this  journal  controverts 
the  Democratic  candidate's  statement.  The 
roads  are  in  better  condition  as  a  whole 
than  they  have  been  before.  It  is  true  that 
in  the  spring  of  this  year  conditions  were 
bad.  The  late  winter  was  exceptionally 
hard  on  the  roads.  There  were  repeated 
thaws  followed  by  hard  frosts.  In  addition, 
when  the  working  season  opened,  it  was 
almost  impossible  to  secure  labor.  As  a 
consequence,  the  work  of  repairing  the 
winter's  damage  was  dragged  out  much  lon- 
ger than  usual.  Long  since,  however,  the 
work  has  been  caught  up. 

The  department  has  made  such  progress 
in  recent  years  that  it  is  a  pity  that  un- 
warranted statements  have  been  made — 
especially  when  intended  for  political  effect. 
What  troubles  the  highway  department  did 
have  years  ago  were  due  entirely  to  polit- 


ical machination.  The  department  to-day 
is  well  organized.  It  is  doing  good  work. 
It  will  do  still  better  work  in  the  future  if 
politicians  will  give  it  credit  for  what  it 
has  done,  and,  for  the  good  of  the  state, 
endeavor  to  increase  its  efficiency  and  not 
use  it  for  personal  and  political  aggran- 
dizement. 


Electric  Welding  Possibilities 

CONCEDING  that  the  suggested  use  of 
the  electric  spot  weld  in  the  field  of 
structural  engineering  as  outlined  by  Mr. 
Hinckley  in  the  article  on  page  524  of  last 
week's  issue  is  in  the  nature  of  a  prediction 
that  cannot  be  wholly  justified  by  existing 
facts,  nevertheless  it  should  arouse  the 
profession  to  a  more  active  interest  in  the 
immediate  further  development  of  experi- 
mental data.  Whether  the  recent  rapid 
growth  in  the  applications  of  the  electric 
spot  weld  will  continue  to  that  degree  which 
will  make  the  process  a  really  economical 
competitor  of  the  riveted  joint  in  the  next 
few  years  is  doubtful. 

Limitations  in  thickness  will  handicap 
the  process  so  that  the  economy  which 
might  otherwise  be  effected  in  long-span 
structures  where  decrease  in  dead  load  is 
a  large  item  can  hardly  be  expected  in 
the  near  future.  Furthermore,  there  are 
inherent  weaknesses  in  welded  joints  due 
to  the  impossibility  of  adequate  inspection 
and  the  danger  from  brittleness  and  sud- 
den failure  under  impact.  Structural  en- 
gineers would  hesitate  before  using  welded 
joints  in  structures  subjected  to  the  action 
of  moving  loads  unless  it  could  be  absolutely 
demonstrated  by  uniform  results  of  an  ex- 
tensive investigation  that  the  steel  actually 
flows  together  and  is  not  hardened  and 
made  unreliable  by  the  process. 

Discussing  with  commercial  producers  of 
the  welding  machines  the  possibilities  sug- 
gested by  Mr.  Hinckley,  it  is  significant 
that  even  the  most  optimistic  and  interested 
manufacturers  are  not  yet  willing  to  pre- 
dict any  immediate  invasion  of  the  struc- 
tural field  by  the  spot-weld  process.  Recog- 
nizing, however,  that  with  the  development 
of  electrical  resources  and  the  increased 
efficiency  possible  in  welding  processes 
there  may  be  opened  up  immense  fields  for 
more  economical  fabrication  of  steelwork, 
it  is  'strongly  urged  that  scientific  and  re- 
liable investigations  be  conducted  as  sug- 
gested by  Mr.  Hinckley  in  order  to  insure 
the  earliest  possible  further  effective  appli- 
cation of  these  new  processes. 

Inasmuch  as  the  commercial  introduction 
of  welded  structural  steel,  like  everything 
else,  will  proceed  commensurately  with  the 
growth  of  public  confidence  in  its  merits, 
manifestly  the  first  important  steps  to  be 
taken  are  those  necessary  for  convincing 
the  structural  profession  in  general  as  to 
these  merits,  to  accomplish  which  the  crea- 
tion of  a  widening  interest  in  the  subject 
is  first  essential.  It  is  expected  that  the 
assertions  and  claims  in  the  article  will 
provoke  a  certain  amount  of  discussion  and 
criticism,  adverse  as  well  as  otherwise,  in 
which  case  it  will  have  accomplished  its 
purpose. 


No  Health  Menace  in  Street 
Cleaning 

WHAT  is  characterized  as  "the  most 
valuable  body  of  facts  and  opinion 
now  extant  upon  the  sanitary  aspect  of 
street  cleaning  and  street  dirt"  is  contained 
in  the  report  of  the  committee  on  street 
cleaning  presented  last  week  to  the  sanitary 
section  of  the  American  Public  Health  As- 
sociation at  its  annual  convention  in  Cin- 
cinnati. The  fact  that  S.  Whinery,  con- 
sulting engineer,  of  New  York,  acted  as 
chairman  of  this  committee  presupposes  a 
thorough  and  intelligent  investigation  of 
the  subject,  and  in  this  respect  the  reader's 
expectations  are  amply  fulfilled. 

The  report  is  somewhat  different  from 
others  in  this  general  field.  It  is  confined 
to  the  human,  rather  than  to  the  technical, 
elements  of  the  problem.  It  deals  not  with 
street-cleaning  methods  or  costs,  but  with 
the  effect  of  street  dirt  and  dust  upon  the 
health  of  employees  charged  with  its  collec- 
tion and  of  the  public  in  general.  The 
committee's  findings  are  largely  negative. 
Conclusions  based  upon  a  questionnaire  to 
officials  of  street  cleaning  and  health  de- 
partments, hospitals  and  life-insurance 
companies  in  American  and  Canadian  cities 
having  a  population  exceeding  100,000  indi- 
cate that  street  cleaning  and  the  work  con- 
nected therewith  are  not  more  unhealthful 
than  other  laboring  occupations.  Since 
those  most  directly  and  constantly  exposed 
to  street  dirt  seem  to  be  as  healthy  as 
other  classes,  the  inference  is  that  the  dan- 
ger to  the  public  at  large  cannot  be  very 
great  insofar  as  the  street  dirt  is  con- 
cerned. In  the  finely  divided  dust,  how- 
ever, the  chief  influence  upon  public  health 
seems  to  lie. 

In  view  of  this  statement,  it  is  necessary 
to  revise  the  popular  conception  of  the 
health  menace  in  work  of  this  sort.  It 
has  been  commonly  believed  that  continued 
exposure  to  street  dust — a  condition  com- 
mon in  the  work  of  hand-sweepers,  oper- 
ators of  sweeping  machines  and  men  col- 
lecting and  disposing  of  street  waste — is 
particularly  conducive  to  tuberculosis.  This 
assumption  is  not  borne  out  by  the  facts. 
For  example,  statistics  from  the  New  York 
Street  Cleaning  Department,  covering  a 
period  of  six  years,  show  an  average  death 
rate  of  14.8  per  thousand,  while  the  rec- 
ords of  the  New  York  Health  Department 
for  the  same  period  show  that  the  average 
death  rate  for  all  males  between  the  ages 
of  20  and  70  years  was  15  per  thousand. 
Figures  from  the  records  of  one  large  life- 
insurance  company  support  the  view  that 
street  cleaning  cannot  be  considered  as  an 
unhealthful  vocational  employment,  but  an- 
other company  takes  the  opposite  view. 

There  appears  to  be  a  decided  paucity  of 
actual  records  upon  which  to  base  conclu- 
sions. The  number  of  replies  received  in 
answer  to  the  questionnaire  is,  according 
to  the  committee,  "disappointing."  Relia- 
ble conclusions  can  be  reached  only  if  street- 
cleaning  and  public-health  departments  pro- 
vide and  maintain  adequate  systems  of  ob- 
servation and  records  from  which  can  be 
determined  the  true  sanitary  aspect  of 
street  dirt  and  street  cleaning. 
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Large  Steel-Frame  Ship  Shed  Contains  Special  Trusses 
Designed  for  Vertical  and  Horizontal  Crane  Loading 

William  Cramp  Shipbuilding  Company's  New  Structure  in  Philadelphia  Planned  to  Give  Maximum 
Clear  Floor  Space  and  Provide  for  Traveling  Wall  Cranes  Throughout  Length  of  540  Feet 


DEEP  longitudinal  trusses  having  hori- 
zontal plate  girders  as  lower  chords  and 
at  mid-height  to  resist  the  horizontal 
thrusts  of  a  5-ton  wall  crane,  designed  with 
particular  reference  to  economy,  are  notable 
features  of  the  large  ship-shed  building  re- 
cently erected  for  the  William  Cramp  & 
Sons  Ship  &  Engine  Building  Company  in 
Philadelphia.  Trusses  varying  in  span 
length  from  40  to  80  ft.  not  only  support 
these  wall  crane  loads  but  also  carry  the 
main  10-ton  traveling  cranes,  the  second 
floor  loads  on  the  top  chords  and  the  roof 
trusses.  The  use  of  such  unusual  trusses 
was  necessary  to  meet  the  requirements  for 
large  unrestricted  working  spaces  on  the 
first  floor. 


Aside  from  the  special  design  features  of 
this  building,  its  size  of  212  x  540  ft.  in 
plan  classes  it  among  the  largest  of  such 
steel-frame  structures  in  the  country  used 
exclusively  for  ship  and  engine  building. 
Two  bays  at  one  end,  occupying  a  total 
length  of  140  ft.,  contain  the  anglesmith 
department  in  the  60-ft.  bay,  and  in  the 
80-ft.  bay  are  two  long  furnaces  for  heating 
angles  and  one  large  plate  furnace,  all  of 
the  oil-burning  type;  while  in  front  of  the 
furnaces  for  working  the  miscellaneous  ma- 
terials is  a  cast-iron  machined  floor. 

The  remainder  of  the  building,  400-ft. 
long,  has  a  concrete  floor.  On  this  floor 
are  located  the  miscellaneous  punches, 
shears,  rolls,  planers,  drills,  countersinks, 


hydraulic  benders,  jogglers,  etc.,  on  which 
all  the  material  is  worked  up  for  the  hulls 
of  the  ships,  ready  for  assembling.  On  the 
second  floor,  in  a  space  212  ft.  wide  by  400 
ft.  long,  is  the  mold  loft.  Special  attention 
was  given  to  daylight  lighting,  and  in  this 
large  area  the  center  of  the  floor  is  as  well 
lighted  as  along  the  sides.  This  is  neces- 
sary to  enable  the  workmen  to  lay  out  to 
full  size  the  lines  of  the  ships  for  making 
the  necessary  templates  and  molds,  after 
which  they  are  used  on  the  floor  below  in 
getting  out  the  plates  and  shapes  to  the 
proper  size. 

The  total  540-ft.  length  of  the  building, 
400  ft.  of  which  is  two  stories  in  height,  is 
divided  into  twenty-one  bays,  varying  from 
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20  ft.  to  30  ft.  for  the  exterior-column 
spacing  and  from  40  ft.  to  80  ft.  for  the 
interior-column  spacing.  The  building  is 
unsymmetrical  transversely,  being  divided 
into  two  80-ft.  aisles  and  one  52-ft.  aisle, 
as  indicated  by  the  accompanying  plan  and 
sections  showing  the  general  layout  of  col- 
umns, trusses,  crane  runways  and  second 
floor  framing. 

Electric  Traveling  Cranes 

Each  aisle  is  provided  throughout  its 
length  with  the  usual  type  of  electric  trav- 
eling cranes  of  10-ton  capacity.  In  addi- 
tion, the  entire  building  (except  for  the 
east  wall  in  the  low-roof  portion)  is  fur- 
nished with  5-ton  wall  cranes,  necessitating 
wall  trusses  and  interior  trusses  with  longi- 
tudinal girders  in  horizontal  position, 
greatly  complicating  the  design  and  the 
structural  details.  Small  jib  cranes  are  lo- 
cated as  shown,  and  are  attached  to  the  col- 
umns only  at  the  level  of  the  lower  runway 
girder. 

The  timber  flooring  of  the  second  floor 


LOFT   IS  LIGHTED  BY  CONTINUOUS  SASH   IN   HIGH-LOW  TYPE  OF  ROOF 


INTERIOR   VIEW    OF    COMPLETED    BUILDING    SHOWS    WALL   CRANES   AND   FABRICATING    MACHINERY 

truss   at   the   panel   points   by   transverse 
l2-in.  channels. 

The  web-plates  of  the  horizontal  gir- 
ders are  riveted  to  the  flanges  of  these  run- 
way beams,  countersunk  rivets  being  re- 
quired in  the  lower  girder  where  the  plate 
is  connected  to  the  top  flange  underneath 
the  crane  rail.  The  upper  horizontal  loads 
of  the  wall  crane  are  carried  by  horizontal 
15-in.  I-beams  spanning  about  10  ft.  be- 
tween transverse  pairs  of  8-in.  channels 
riveted  to  the  horizontal  girder.  The  lower 
flanges  of  the  longitudinal  crane  beams  act 
as  flanges  for  the  upper  horizontal  girders. 
The  lower  horizontal  loads  are  carried  di- 
rectly by  the  horizontal  girders  consisting 
of  four  angles  and  a  web  plate,  with  the 
40-lb.  rails  connected  to  the  flange  angles, 
as  shown  in  the  details. 

Erection  Complications 

The  details  of  the  connections,  indicated 
by  the  various  sections  on  drawings  here- 
with, are  complicated  by  the  erection  re- 
quirements, the  separate  field  pieces  being 
shown  on  the  drawing  by  the  location  of 
field  holes.  Slotted  holes  in  the  horizontal 
web  plates  were  necessary  to  allow  truss 
members  to  pass  through,  as  noted,  and  all 
clips,  gussets,  etc.,  on  members  below  the 


rests  upon  I-beam  stringers,  supported  by 
latticed  girders.  The  usual  type  of  triangu- 
lar truss  carries  the  plank  roof  on  steel 
channel  purlins.  The  high-low  type  of  roof, 
with  5-ft.  steel  sash,  was  adopted  to  insure 
good  lighting  as  required  throughout  the 
floor. 

The  live  loads  specified  for  the  building  are 
noted  on  the  main  sections,  with  diagrams 
giving  the  crane-wheel  loads  and  spacing. 
Unit  stresses  as  prescribed  by  the  Phila- 
delphia building  law  governed  the  design. 

DETAILS   OF   50-FOOT   TRUSS 

Typical  details  of  one  of  the  interior 
longitudinal  trusses  (50-ft.  span)  are 
shown  in  one  of  the  drawings  herewith. 
The  top-chord  angles  support  the  floor,  and 
were  therefore  designed  to  resist  both  bend- 
ing and  direct  compression.  The  main  ver- 
tical crane  loads  are  carried  by  18-in. 
I-beams  in  50-ft.  lengths  spanning  the  12  ft. 
6  in.  between  panel  points  at  mid-height 
of  truss.  The  vertical  loads  of  the  wall 
cranes  are  supported  by  15-in.  I-beams 
similarly    detailed,    but    connected    to    the 


PROGRESS  PHOTOGRAPH  TAKEN   MARCH   11 — TRUSSES  WITH  WALL-CRANE  RUNWAYS 
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HALF  ELEVATION  AND  SECTIONS  OF  INTERIOR    50-FOOT    LONGITUDINAL    TRUSS 

Material  for  truss  between  80-ft.  aisles  is  given.     Truss  between   80-ft.  and  52-ft.  aisles  is  same  on  80-ft. 

side,  with  lighter  material  on  52-ft.  side 


upper  plate  were  omitted  until  after  erec- 
tion. The  main  diagonal  angles  are  passed 
through  slots  in  the  horizontal  plate  of  the 
upper  girder,  and  are  not  laced  or  battened 
together. 

Economy  in  Weight 

The  other  longitudinal  trusses,  varying 
in  span  length  from  40  ft.  up  to  80  ft.,  and 
having  panel  lengths  of  10  ft.,  13  ft.  4  in. 
and  15  ft.  respectively,  are  designed  with 
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SeCTlONFF 


TYPICAL   SIDE-WALL  TRUSS — 25-FOOT   BAY 


details  similar  to  the  50-ft.  truss  described. 
The  interior  trusses  between  the  two  80-ft. 
aisles  are  symmetrical  about  the  central 
longitudinal  plane;  but  to  attain  maximum 
economy  for  these  trusses  located  between 
the  80-ft.  and  52-ft.  aisles  the  angles  used 
on  the  52-ft.  side  are  decreased  in  thickness 
to  carry  the  smaller  loads  from  that  side. 
In  other  words,  the  two  sides  of  the  trusses 
are  assumed  to  act  independently  under  full 
loading  in  the  adjacent  aisles.  In  this  con- 
nection, the  omission  of  lacing  and  battens 
in  the  diagonals  should  be  noted. 

Side  Wall  Trusses 

The  details  of  the  25-ft.  side-wall  trusses 
are  also  shown  herewith,  these  trusses  vary- 
ing in  length  from  20  ft.  up  to  30  ft.  and 
providing  both  vertical  and  horizontal  beam 
action  for  resisting  the  main  traveling 
crane  and  the  wall  crane  loads.  As  the  span 
lengths  are  small,  and  the  second  floor  loads 
do  not  have  to  be  carried  by  these  trusses 
(channel  stringers  between  columns  are 
used),  they  are  relatively  simple  in  de- 
sign. The  runway  beam  acts  as  the  top 
chord  of  the  truss,  the  plane  of  which  coin- 
cides with  this  beam.  Instead  of  a  web 
plate  for  the  top  horizontal  girder,  diagonal 
angles  are  used  below  the  main  runway 
beam.  The  horizontal  I-beam  is  supported 
at  the  center  of  the  bay  by  the  two  8-in. 
channels  indicated  in  the  plan  view.  The 
lower  horizontal  loads  of  the  wall  crane  are 
carried  by  a  web  plate  and  three  angles  for 
flanges,  two  on  the  inside,  to  which  the 
crane  rail  is  attached,  and  one  on  the  out- 
side. 

The  building  was  designed,  fabricated 
and  erected  by  the  American  Bridge  Com- 
pany, as  approved  by  H.  W.  Scott,  engineer 
of  plant  for  the  William  Cramp  &  Sons 
Ship  &  Engine  Building  Company,  of  Phila- 
delphia. 


Urge  Advanced  Research  on 
Public  Problems 

Composite  Opinion  of  Alumni  of  University  of 

Michigan  Also  Advocates  Publication  of 

Results  in  Permanent  Form 

THAT  advanced  collegiate  work,  and  more 
especially  advanced  technical  research 
on  public  and  industrial  problems,  are  vital 
and  should  be  encouraged  is  the  practically 
unanimous  opinion  of  the  engineering 
alumni  of  the  University  of  Michigan.  They 
believe  that  the  state  could  well  co-operate 
in  the  establishing  of  a  state  bureau  of 
standards.  They  also  believe  that  the  re- 
sults of  research  should  be  published  in 
permanent  form  through  the  creation  of  a 
university  press.  These  and  other  points 
are  brought  out  in  a  report  submitted  last 
June  by  the  Chicago  Engineering  Alumni 
to  the  president  and  board  of  regents  of  the 
university.  The  report  is  presented  as  a 
composite  opinion  of  524  alumni  of  all  ages, 
the  responses  from  the  classes  prior  to 
1870  being  proportionally  the  most  numer- 
ous. The  investigation  was  handled  by  the 
Chicago  Engineering  Alumni  through  a 
committee  of  thirty-one,  of  which  Sutton 
Van  Pelt  was  chairman. 

Facilities  Already  Available 

On  the  subject  of  technical  research  the 
committee  points  with  commendation  to  the 
facilities  already  available,  which  include 
the  naval  testing  tank,  the  new  automobile 
testing  laboratory,  the  chemical  laboratory, 
the  highway  laboratory,  the  sanitary  ex- 
periment station,  the  mechanical  engineer- 
ing laboratory  and  the  electrical  labora- 
tories. It  also  calls  attention  to  the  survey 
of  St.  Clair  flats,  lake  surveys,  triangula- 
tion  of  waterways,  consultation  in  water 
supply  and  sanitation  in  numerous  cities 
and  the  appraisal  of  public-utility  proper- 
ties totaling  $1,300,000,000  in  value,  and 
thinks  that  considering  the  equipment  avail- 
able the  College  of  Engineering  has  already 
done  unusual  service  of  unquestioned  prac- 
tical as  well  as  scientific  value.  That  much 
more,  however,  in  the  opinion  of  the  alumni 
can  be  accomplished  is  indicated  by  these 
extracts  from  the  report: 

"To  achieve  the  necessary  breadth  of 
viewpoint,  members  of  the  faculty  are  very 
properly  permitted  and  encouraged  to  en- 
gage in  outside  consulting  work,  and  the 
board  of  regents  is  to  be  commended 
heartily  for  its  foresight  in  making  this 
possible.  What  now  seems  to  be  most  urg- 
ently needed  is  the  separation  of  graduate 
and  undergraduate  work  with  more  space 
and  more  equipment,  so  that  advanced 
technical  research  may  be  prosecuted  along 
distinct  lines  suggested  by  the  most  urgent 
needs  of  the  country's  industries.  It  is 
hardly  to  be  doubted  that  the  desired  out- 
side support  would  then  be  available. 

"We  consider  it  essential,  to  render  such 
research  of  maximum  value,  that  the  re- 
sults be  published  in  permanent  form. 
Should  casual  publication  in  magazines  and 
technical  society  proceedings  be  depended 
upon,  much  good  work  could  hardly  hope 
to  find  a  place  of  record. 

Field  for  Bureau  of  Research 

"Finally  there  exist  very  important  and 
pressing  research  problems  of  a  broader 
nature,  which  could  well  receive  attention 
either  by  the  Graduate  School,  or  by  the 
Bureau  of  Research — such  as  the  technical 
phases  of  city  planning,  administrative  efli- 
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ciency  in  cities,  public  utilities  and  indus- 
tries, etc.  Carrying  this  idea  to  its  logical 
conclusion,  it  should  also  be  possible  for  the 
state  to  repose  in  such  a  research  bureau  as 
contemplated  such  functions  as  would  cause 
it  to  become  a  state  bureau  of  standards, 
thus  encouraging  standardized  precision 
work. 

"Only  recently  a  movement  has  been  in- 
augurated in  one  of  the  American  technical 
societies  by  which  such  local  research  and 
standardization  bureaus  should  be  co-ordi- 
nated under  the  control  of  a  central  re- 
search organization.  .  .  .  The  idea  is 
fully  as  applicable  to  normal  industrial  de- 
velopment, and  it  is  quite  in  accordance 
with  the  principles  of  conservation  of  re- 
sources which  this  country  has  definitely 
accepted." 

In  slightly  condensed  form  the  recom- 
mendations of  the  committee  are  as  follows : 

1.  That  a  comparative  inquiry  be  con- 
ducted into  the  work  of  the  College  of  En- 
gineering   and    Architecture,    the    profes- 


the  possible  field  of  immediate  co-operation 
with  such  organized  bodies  as  the  Naval 
Advisory  Board  and  the  various  engineer- 
ing societies  and  commercial  bodies  for  the 
most  efficient  organization  of  technical  re- 
search throughout  the  country. 


Raise  Settled  Columns  of 
Big  New  York  Viaduct 

Riverside  Drive  Structure  Restored  to  Level 

at  Small  Cost — Settlements  of  1  to  7  Inches 

in  Six-Pile  Footings 

EMPLOYING  a  small  force  of  men  and 
raising  one  column  at  a  time,  the 
Bureau  of  Highways  of  the  Borough  of 
Manhattan,  New  York  City,  has  restored 
approximately  to  original  level  six  steel 
columns  under  the  Riverside  Drive  viaduct 
just  north  of  130th  Street,  the  pile  foot- 
ings of  which  had  settled  from  1  to  7  inches. 
The  six  columns  which  settled  are  those  of 
the  first  three  bents  north  of  130th  Street, 


east,  and  to  some  extent  warped  the  east 
columns.  The  method  by  which  the  viaduct 
was  restored  was  to  raise  the  columns  one 
at  a  time,  taking  first  those  which  had  set- 
tled most  and  putting  additional  steel  plates 
between  the  column  bases  and  the  granite 
blocks  on  which  they  had  rested,  place  cast- 
iron  fenders  around  the  base  of  each  col- 
umn and  fill  the  fenders  with  grout. 

A  diaphragm  built  up  of  4  x  5  x  %-in. 
angles  and  %-in.  plates  was  put  in  each 
column  far  enough  above  the  base  to  allow 
the  insertion  of  needlebeams  without  re- 
moving the  lower  tie  plates.  The  lower 
pair  of  lacing  bars  on  each  side  were  then 
taken  off  and  the  beams  put  in  place. 
Twelve  25-ton  steel  screw  jacks,  arranged 
on  blocking,  were  used  to  raise  the  columns. 
The  lateral  movement  of  the  columns  neces- 
sitated resetting  the  jacks  frequently  dur- 
ing the  work.  In  one  instance  the  opera- 
tion of  raising  column  16,  which  had  set- 
tled TVs  in.,  restored  to  vertical  position 
column  15  in  the  same  bent,  which  had  only 


LEFT,  LOOKING  NORTH   UNDER  VIADUCT  AT  THREE  BENTS    WHICH    SCTTIJID — RIGHT,    200-TON    COLUMN    LOAD  RAISED   ON    JACKS 

The  east  columns,  at  right  of  left-hand  view,  settled  most.     Starting  with  column  at  extreme  left,  the  column  numbers  and   amount  of  settlement  at  each 
are  ■  No    15    %  in  :  No.  17.  5  1/16  in. :  No.  19,4  9/16  in. ;  counting  in  the  same  way,  beginning  with  column  at  extreme  right :  No.  16,  1%  in. ;  No.  18,7  7/16  m. ; 

No.  2-0,  5%  in. 


sional  standing  of  its  graduates,  the  com- 
pensation of  its  faculty  members  in  view 
of  the  demand  from  the  industries  for 
technically  trained  men,  the  equipment  and 
building  facilities  for  both  graduate  and 
undergraduate  work  and  the  ways  and 
means  whereby  the  integrity  of  graduate 
degrees  may  be  best  maintained  along  with 
adequate  undergraduate  instruction. 

2.  That  a  distinct  department  of  tech- 
nical research  be  organized  on  some  plan 
suflSciently  flexible  that  the  laboratories 
may  be  developed  either  as  separate  units 
when  funds  are  limited,  or  more  central- 
ized, as  may  be  found  more  practicable. 

3.  That  a  university  press  be  established 
publishing  the  results  of  technical  re- 
search, as  well  as  the  work  of  other  col- 
leges. 

4.  That  intense  study  be  devoted  to  the 
immediate  needs  and  opportunities  of  serv- 
ice to  the  state  and  the  industries,  and  that 
every  possible  means  of  encouraging  their 
co-operation  be  adopted. 

5.  That  attention  be  given  to  directing 
this  work  into  the  channels  of  special  use- 
fulness for  the  furtherance  of  foreign  trade 
relations,  especially  with  Pan-American 
countries. 

6.  That  inquiries  be  made  to  ascertain 


and  four  and  a  half  years  ago,  when  the 
settlement  was  first  noticed,  the  bridge  de- 
partment of  the  city  proposed  extending 
the  footings  at  a  cost  of  $100,000.  The 
present  work,  however,  has  restored  the 
viaduct  substantially  to  its  original  condi- 
tion for  less  than  one-ninth  of  this  sum,  and 
it  is  considered  quite  possible  that  no  fur- 
ther work  on  this  account  will  ever  be  re- 
quired. 

The  columns  under  the  viaduct  transmit 
their  load  through  heavy  steel  plates  to 
granite  blocks  which  rest  on  stepped  con- 
crete footings,  each  founded  on  16  piles 
driven  to  an  approximate  penetration  of 
60  to  70  ft.  The  load  on  each  of  the  col- 
umns in  question  is  approximately  200  tons. 
As  no  settlement  can  be  detected  elsewhere 
in  the  viaduct,  it  is  considered  possible 
that  these  six  columns  are  located  over  a 
deep  pocket  of  mud.  The  columns  on  the 
east  side  of  the  viaduct  settled  more  in  each 
case  than  the  corresponding  columns  on  the 
opposite  side,  which  resulted  in  distortion 
of  the  west  columns,  column  16  having  de- 
flected till  the  center  line  of  the  column  was 
approximately  2  in.  west  of  the  center  of 
the  base  at  a  height  of  10  ft.  from  the 
ground.  The  unequal  settlement  also  caused 
the    viaduct   to    lean    slightly    toward    the 


settled  %  in.,  but  had  been  considerably 
distorted.  In  other  cases  the  jacking  oper- 
ations did  not  bring  the  top  of  the  struc- 
ture back  into  perfect  line,  and  in  order 
to  get  the  columns  plumb  the  bases  were 
driven  over,  while  the  columns  rested  on  the 
jacks,  by  means  of  a  12  x  12-in.  timber  ram 
15  ft.  long  suspended  from  a  set  of  falls. 

It  was  the  intention  to  raise  each  column 
about  %  in.  above  the  original  grade.  Levels 
were  run  for  this  purpose  shortly  before 
the  work  was  started  and  the  steel  column 
bases  raised  a  measured  distance  above  the 
granite  blocks  on  which  they  rested.  How- 
ever, levels  taken  after  the  last  column  had 
been  raised  indicated  that  the  foundations 
had  settled  approximately  ^'2  in.  since  the 
first  readings  were  taken.  This  settlement 
during  raising  is  accounted  for  on  the 
theory  that  the  footings  continued  to  carry 
most  of  the  load  even  during  actual  jack- 
ing operations,  as  the  blocking  under  the 
jacks  rested  partly  on  the  shoulders  of  the 
concrete  footings  below  street  level. 

The  work  has  been  done  by  forces  of  the 
Bureau  of  Highways,  Borough  of  Manhat- 
tan, New  York  City,  of  which  Eugene  W. 
Stern  is  chief  engineer,  under  the  super- 
vision of  R.  A.  MacGregor,  assistant  chief 
engineer. 
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Future  of  the  Technical  and  Trade  Press 

An  Address  Before  the  Convention  of  the  Associated  Busi- 
ness Papers,  Delivered  in  New  York  City,  October  26,  1916 

By  JAMES  H.  McGRAW 
President,   McGraw   Publishing   Company   Inc. 


Mb.  McGraw's  address  is  more  than  a 
mere  analysis  of  a  publisher's  oppor- 
tunity. It  is  an  analysis  of  industrial 
conditions  in  the  United  States  to-day 
as  they  affect  not  only  technical  or  bitsi- 
ness  papers,  btit  engineers,  contractors 
and  manufacturers.  Mr.  McGraw  fore- 
sees for  the  business  paper  an  era  of 
greater  power,  and  this  necessarily  im- 
plies a  larger  scope  for  the  men  whom  iihe 
technical  and  business  papers  serve. — 
Editor. 


THE  remarkable  development  of  the  busi- 
ness press  during  the  past  twenty-five 
years  is  a  matter  of  pride  to  everyone  en- 
gaged in  this  field  of  publication.  This 
development  is  proof  of  the  need  of  the  busi- 
ness press,  as  well  as  proof  of  the  big  oppor- 
tunity existing.  Some  may  feel  that,  fol- 
lowing this  rapid  development,  will  come  a 
slower  future  progress,  on  the  theory  that 
we  have  scaled  the  greater  part  of  the 
heights  of  opportunity,  and  that  less  lies 
still  above  us. 

Existing  conditions  do  not  justify  that 
thought  or  feeling.  As  a  matter  of  fact, 
opportunities  were  never  so  great  as  they 
are  to-day.  Moreover,  never  have  the  busi- 
ness papers  been  so  strong  financially,  so 
well  organized  to  attack  their  problems. 

The  opportunity,  however,  if  it  is  to  be 
grasped,  must  be  clearly  seen  not  only  by  a 
few  editors  and  a  few  publishers,  but  by 
everyone  engaged  in  the  production  of  busi- 
ness papers. 

The  Opportunity 

Since  the  European  war  began,  our  in- 
dustrial problems  have  appeared  in  a  new 
light.  Specifically,  there  are  three  new  fac- 
tors influencing  the  thoughts  of  the  coun- 
try with  reference  to  its  industrial  prob- 
lem: 

1.  The  situations  disclosed  in  European 
industry  by  the  war. 

2.  Our  new  attitude  toward  foreign  trade. 

3.  The  labor  question. 

The  war  has  disclosed  that  Germany  is 
remarkably  well  co-ordinated  as  an  indus- 
trial nation,  that  the  efficiency  of  her  work- 
ers and  her  executives  is  high,  that  she  has 
used  to  the  utmost  in  developing  her  in- 
dustries the  agencies  of  scientific  and  en- 
gineering research.  England,  on  the  other 
hand,  for  the  first  time  in  twenty-five  years, 
has  understood  thoroughly  her  own  indus- 
trial position.  Her  industries  are  not  co- 
ordinated, her  labor  efficiency  is  shamefully 
low.  She  has  failed  to  avail  herself  of  the 
benefit  of  research  work. 

When  David  Lloyd-George  undertook  to 
organize  the  munitions  making  of  England, 
he  put  into  factories  women  and  girls  who 
had  never  been  in  a  shop  before.  Yet  within 
a  month's  time  these  inexperienced  hands 
were  turning  out  double  the  production  of 
the  experienced  workers  before  them.  In 
many  cases  the  production  was  treble  that 
of  the  men,  without  fatigue  or  injury  to  the 
health  of  the  women. 

This  disclosure  has  not  only  shocked  Eng- 


land into  new  life  industrially,  but  has 
caused  leaders  in  this  country  to  inquire 
whether  we  are  in  England's  or  in  Ger- 
many's class.  Furthermore,  the  disclosure 
showed  why  Germany  was  making  inroads 
on  British  foreign  trade,  and  further,  that 
labor  was  responsible  for  the  throttling  of 
English  industrial  life.  As  a  result  of  the 
munitions-making  experience  in  England, 
various  investigations  were  undertaken 
looking  to  the  discovery  of  a  solution  of  the 
difficulty.  One  of  these  investigations  was 
a  study  of  the  possibility  of  British  indus- 
try benefiting  by  scientific  research. 

The  Lesson  for  Us 

Had  these  conditions  in  Europe  been  dis- 
closed twenty  years  ago  they  would  have 
been  sufficiently  interesting  to  stir  us  to 
very  active  thought.  But  if  that  would 
have  been  true  twenty  years  ago  it  is  far 
more  true  to-day.  Twenty  years  ago  we 
were  largely  self-sufficient  in  the  sense  that 
until  then  our  own  development  internally 
had  been  so  rapid  as  to  absorb  most  of  the 
products  of  our  labor,  except  surplus  food 
stuffs.  Now  competition  is  keener.  Now 
there  is  a  surplus  of  manufactured  products. 
Not  only  do  we  need  foreign  trade  as  an 
outlet  for  the  work  of  our  people,  but  busi- 
ness men  generally  realize  that  a  goodly  per- 
centage of  foreign  trade  is  a  remarkable 
stabilizer.  Competent  authorities  say  that 
every  business  should  export  one-third  of 
its  production.  In  this  way  conditions  in 
all  quarters  of  the  globe  would  be  hooked 
up  with  our  own,  and  good  times  elsewhere 
would  help  to  mitigate  conditions  when  we 
had  relatively  hard  times  here. 

But  if  we  are  to  develop  a  large  foreign 
trade,  must  we  be  in  England's  or  in  Ger- 
many's class,  with  reference  to  our  indus- 
trial organization?  England's  own  experi- 
ence in  the  past  quarter  century  sufficiently 
answers  the  question. 

Some  of  Our  Leaders  Awake 

It  is  apparent  that  some  of  our  leaders 
realize  how  serious  our  industrial  situation 
is,  how  great  the  similarity  to  England's 
rather  than  to  Germany's.  Within  the  last 
year  the  industrial  preparedness  committee 
of  the  Naval  Consulting  Board  has  made  an 
industrial  census  of  the  country  in  order  to 
co-ordinate  our  industries  with  the  defense 
machinery  of  the  country.  That  is  a  long 
step  forward  in  industrial  co-ordination, 
even  though  its  chief  mission  is  a  military 
one.  There  is  bound  to  flow  from  it,  too, 
benefits  in  times  of  peace,  because  there  will 
necessarily  be  interchange  of  ideas,  through 
government  agency,  regarding  production 
methods,  accounting,  etc. 

The  Federal  Trade  Commission  is  another 
indication  that  we  realize  that  a  new  era  has 
come  into  our  industrial  life. 

A  third  factor  is  the  organization  of  the 
National  Research  Council,  which  aims  to 
bring  together  the  scientific  and  engineer- 
ing brains  of  the  entire  country  in  order 
that  the  products  of  research  may  be  woven 
into  our  entire  industrial  fabric.  Germany 
has  won  primarily  because  of  her  research 
work  and  the  way  it  has  been  tied  up  to 
her  manufacturing  operations.    On  our  own 


National  Research  Council  will  be  repre- 
sented every  phase  of  scientific  and  engi- 
neering endeavor,  so  that  no  possible  agency 
which  can  help  us  in  an  industrial  way  will 
be  overlooked. 

The  Labor  Question 

The  third  factor  which  is  causing  us  to 
think  anew,  and  seriously,  regarding  our 
industrial, situation  is  the  demonstration  of 
the  power  of  labor  at  Washington  in  Sep- 
tember. It  is  too  fresh  in  mind  to  be  re- 
hearsed in  detail.  He  who  thinks  that  the 
victory  of  the  railroad  brotherhood  is  an 
isolated  event  is  blind  to  the  labor  move- 
ment that  is  developing  in  this  country.  It 
is  part  of  a  great  whole.  It  is  notice  to 
the  country  that  unless  our  industrial  lead- 
ers "beat  labor  to  it"  by  proposing  and  put- 
ting into  effect  the  correct  solution  of  the 
labor  problem,  labor  itself  will  force  a  solu- 
tion. That  solution  will  be  to  labor's  own 
liking,  and  the  welfare  of  industry  and  of 
our  national  life  will  have  no  consideration 
in  the  deliberation  and  conclusion. 

What  Is  Its  Significance  to  the 
Business  Press? 

What  does  this  mean  to  the  business 
press?  The  business  press  is  the  represent- 
ative of  industry.  It  should  be  the  leader 
in  devising  ways  and  means  of  industrial 
co-ordination.  It  should  set  the  necessary 
broad-gage  policy  toward  labor. 

If  the  business  press  does  not  do  these 
things — help  to  raise  the  efficiency  of  indus- 
try, help  to  co-ordinate  as  Germany  is  co- 
ordinated— it  will  not  merely  lose  an  oppor- 
tunity ;  it  will  be  signing  its  own  death  war- 
rant. Already  the  newspapers  of  the  coun- 
try have  declared  that  the  business  press 
is  a  more  or  less  useless  activity;  that  the 
newspapers  of  the  country  can  adequately 
and  fully  serve  the  business  man. 

The  day  of  muckraking  has  passed.  The 
salacious  story  does  not  attract  even  mor- 
bid interest  on  the  part  of  the  public  com- 
pared with  a  little  time  ago.  During  all 
the  period  of  muckraking  and  salacious  sto- 
ries on  the  part  of  newspapers  and  maga- 
zines the  business  papers  have  stood  for 
constructive  effort.  It  should  be  the  first 
concern  of  the  business  press  to  make  this 
idea  known  to  the  industrial  world.  Maga- 
zines and  newspapers  are  becoming  more 
and  more  a  part  of  the  business  of  the 
country.  They  see  that  their  own  prosper- 
ity is  bound  up  with  the  prosperity  of  the 
nation. 

If,  however,  the  business-press  publishers 
will  fully  realize  the  import  of  what  is  now 
going  on,  will  decide  broadly  what  policy  is 
proper,  and  will  bend  every  endeavor  to- 
ward avoiding  the  crash  that  is  otherwise 
inevitable  by  getting  industrial  leaders  to 
accept  this  broad  and  sound  solution,  they 
need  have  no  fear  that  the  wish  of  the  news- 
papers will  be  realized. 

In  the  Center  of  Its  Field 

In  order  that  the  business  paper  may  ex- 
ercise this  broad  and  beneficent  influence  it 
must  be  in  the  center  of  its  field.  Its  posi- 
tion must  be  such  that  no  important  move 
will  be  made  without  the  paper  being  in  the 
inner  council.  The  paper  can  perform  two 
functions : 

1.  With  its  grasp  of  the  field,  it  can  gage 
the  reception  a  proposed  step  will  receive. 
Moreover,  because  of  its  semi-detachment, 
it  is  able  to  estimate  the  effect  of  a  policy 
better  than  those  who  see  the  business  from 
only  one  angle. 
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2.  With  its  knowledge  of  the  psychology 
of  the  field,  and  its  knowledge  of  publicity, 
the  paper  can  best  advise  as  to  the  way  the 
most  can  be  made  out  of  a  certain  bit  of 
information,  the  announcement  of  a  new 
movement  or  policy. 

Nor  is  it  sufficient  for  the  editor  to  get 
the  data  second-hand.  He  must  know  not 
only  the  outstanding  facts,  but  the  entire 
background.  Knowing  the  whole  situation 
fully,  few  men  are  better  qualified  than  the 
editors  of  the  business  press  to  counsel  and 
advise  the  leaders  of  an  industry. 

The  Editor  Must  Be  Broad 

Manifestly  this  gives  high  position  to  the 
editors  of  a  business  journal.  The  corollary 
of  that  proposition  is  that  the  editor  himself 
must  be  a  man  of  broad  caliber,  large 
enough  in  his  views,  firm  enough  in  his  con- 
victions, able  enough  to  command  the  re- 
spect of  the  leaders  in  his  field. 

With  editors  of  the  right  caliber,  with 
a  broad  policy,  fundamentally  right,  which 
takes  account  of  all  the  factors  in  our  indus- 
trial situation,  which  sees  into  the  future, 
which  avails  itself  not  only  of  all  of  our 
own  experience,  but  that  of  England  and 
of  Germany,  the  business  press  will  make 
for  itself  a  place  in  our  national  life  im- 
possible of  attainment  by  any  other  medium, 
or  possibly  any  other  agency.  If  we  have 
but  the  foresight  and  the  ability,  we  shall 
be  the  main  directors  of  the  industrial  and 
commercial  policy  of  this  nation.  The  op- 
portunity is  there,  the  situation  is  a  press- 
ing one  at  the  present  minute.  What  is 
needed  is  an  adequate  grasp  of  the  situation 
by  our  business  publishers  an,d  a  persistent, 
firm  determination  to  play  our  part  in  the 
great  game  in  a  big  way  for  the  benefit  of 
all  that  is  best  in  our  national  life. 


Gage  Measures  Rail  Wear 
on  Sharp  Curves 

Simple  Device  Proves   Useful  in  Helping  Get 

Maximum  Service  from  Short-Lived  Rails 

Without  Overstepping  Safety 

By  J.  T.  BOWSER 

Maintenance  of  Way  Department,  Queen  & 

Crescent  Route,  Danville,  Ky. 

THE  comparatively  long  life  of  rail  on 
tangents,  the  character  of  the  wear  and 
the ,  conditions  which  must  be  considered 
when  determining  the  necessity  of  renewal 
rarely  make  it  possible  for  such  rail  to  be 
retained  in  the  track  long  enough  for  the 
wear  to  pass  the  point  of  safety.  The 
economical  maintenance  of  track  usually 
requires  the  renewal  of  such  rail  before  the 
wear  becomes  so  great.  On  the  sharper 
curves,  however,  the  life  of  rail  is  rarely 
longer  than  one  year,  and  under  very  heavy 
traffic  is  sometimes  only  a  few  months. 
The  nature  of  the  wear  of  rail  on  curves 
is  essentially  different  from  that  on  tan- 


gents, so  that  the  safety  point  of  wear  may 
be  easily  passed  long  before  the  economical 
maintenance  of  track  may  require  renewal. 
But  while  there  must  be  an  ample  margin 
of  safety  allowed,  the  extremely  short  life 
of  rail  on  curves  makes  it  doubly  necessary 
that  the  maximum  safe  service  be  obtained. 
Some  sort  is  desirable  to  see  that  this  maxi- 
mum is  not  exceeded. 

Careful  Inspection  Necessary 

In  order  that  the  requirements  of  both 
safety  and  maximum  wear  may  be  obtained, 
frequent  and  careful  inspection  is  absolute- 
ly necessary,  and  on  railroads  having  a 
large  number  of  curves  these  frequent  in- 
spections cannot  usually  be  made  by  the 
higher  officials  of  the  maintenance-of-way 
department  who  would  ordinarily  make  the 
inspections  of  rail  and  recommend  re- 
newals. This  duty  then  devolves  on  the 
minor  officials — ^the  track  supervisors,  etc.; 
and  since  the  individual  judgment  of  these 
men  may  vary  so  widely,  it  is  quite  likely 
that  rail  will  be  left  in  the  track  after  the 


Portable  Plant  Makes  Bitumi- 
nous-Pavement  Patches 

Recent  Stre«t-Repair  Work  in  Charlotte,  N.  C, 

Cost  60  Cents  per  Square  Yard — Wood 

Preferred  to  Coal  for  Heating 

By  SAMUEL  H.  LEA 
City  Engineer,  Charlotte,  N.  C. 

FOR  making  patches  in  bituminous 
pavements  the  portable  repair  plant 
shown  in  the  accompanying  illustration  has 
been  adopted  in  Charlotte,  N.  C.  The  city 
has  about  30  miles  of  bituminous  pavement, 
comprising  an  area  of  485,000  sq.  ft.  The 
older  pavements  have  gone  out  of  guarantee 
and  the  burden  of  maintenance  of  quite  a 
large  area  of  bituminous  pavements  rests 
upon  the  city. 

The  writer  has  devoted  much  time  and 
thought  to  the  matter  of  paving  repairs, 
and  different  methods  have  been  tried,  in- 
cluding cold  patching.  A  home-made  heat- 
ing kettle  was  used,  but  after  performing 
useful   service    it  was   discarded    for  the 
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KAIL  GAGE  AND  DIAGRAM  FOR  RECORDING 
WEAR  OP  RAIL 


wear  has  passed  the  margin  of  safety,  or 
that  in  some  instances  it  will  be  removed 
before  it  has  given  the  maximum  safe  serv- 
ice. It  is  therefore  obvious  that  to  obtain 
both  safety  and  economy  some  definite 
standard  must  be  adopted  as  the  maximum 
permissible  wear,  and  some  means  provided 
by  which  the  wear  may  be  accurately 
measured. 

The  Gage  and  Its  Use 

Fig.  1  represents  a  gage  which  may  be 
effectively  used  in  measuring  flange  wear. 
The  graduations  on  this  gage,  it  will  be 
seen,  readily  permit  measurements  to  be 
taken,  from  which  the  cross-section  of  the 
rail  may  be  plotted.  Fig.  2  shows  a  draw- 
ing on  which  the  cross-section  of  the  rail 
may  be  plotted  if  a  report  of  the  condi- 
tions found  is  required.  This  drawing  will 
be  found  especially  useful  in  determining 
the  maximum  allowable  wear  if  a  standard 
has  not  already  been  set  for  this. 

If  such  reports  are  not  required  and  a 
standard  for  wear  has  already  been 
adopted,  then  it  is  only  necessary  to  ob- 
tain by  means  of  the  gage  the  measure- 
ments at  predetermined  points  on  the  grad- 
uation and  check  these  against  the  meas- 
urements at  similar  points  on  the  standard, 
and  the  approach  to  the  maximum  wear  is 
determined. 

It  is,  of  course,  hardly  possible  for  any- 
one to  fix  absolutely  the  point  at  which  the 
wear  of  rail  passes  the  margin  of  safety, 
but  on  rails  of  A.  S.  C.  E.  section  (on  which 
tht  drawing  in  Fig.  2  is  based)  it  is  very 
probable  that  this  point  will  be  reached 
when  the  center  of  the  arc  of  the  curve  on 
the  inside  of  the  ball  passes  the  plane  of 
the  inside  of  the  web  produced. 


portable  repair  plant  shown  in  the  picture. 
The  complete  outfit  comprises  one  Hooke 
portable  asphalt  repair  plant,  one  mule  and 
wagon,  three  laborers,  tools  and  appliances. 

Plant  Details 

The  asphalt  repair  plant  consists  of  a 
portable  heater  with  a  pan  of  about  21  cu. 
ft.  capacity.  The  firebox  is  at  the  rear 
end  and  the  asphalt  kettle  at  the  front  end. 
The  following  tools  are  used  with  this  out- 
fit: Two  shovels,  2  rakes,  1  potato  hook,  2 
smoothers,  2  iron  tampers,  3  galvanized 
iron  buckets,  2  asphalt  axes,  2  stable 
brooms,  1  pick  and  1  house  broom. 

The  asphalt  mixture  used  in  making  the 
patches  is  of  about  the  following  propor- 
tions :  Sand,  75  per  cent ;  Portland  cement, 
10  per  cent;  asphalt,  15  per  cent.  A  batch 
of  the  mixture  is  composed  of  the  following 
ingredients :  Sand,  16  cu.  ft. ;  Portland  ce- 
ment, 2  sacks ;  asphalt,  190  lb. 

In  operation  the  pan  is  charged  with  sand 
and  the  asphalt  is  placed  in  the  kettle  at  the 
front  end.  Fire  is  made  in  the  firebox  and 
the  sand  is  heated  until  thoroughly  dry.  In 
the  meantime  the  asphalt  is  being  melted  in 
the  kettle.  Dry  pine  is  used  for  fuel.  This 
is  more  satisfactory  than  coal,  although  the 
latter  may  be  used. 

After  the  sand  has  been  sufficiently 
heated,  two  sacks  of  cement  are  added  and 
well  mixed  with  the  sand  by  the  workmen, 
who  stand  on  running  boards  at  the  side 
of  the  pan.  After  thorough  mixing  dry, 
the  melted  asphalt  is  poured  into  the  pan. 
The  whole  mass  is  then  thoroughly  mixed 
until  all  the  grains  of  sand  are  coated  and 
the  mixture  appears  black  throughout. 

The  holes  to  be  repaired  are  made  ready 
by  having  the  edges  carefully  trimmed  with 
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an  asphalt  axe,  leaving  the  sides  of  the 
cut  vertical.  The  bottom  and  edges  are 
painted  with  the  melted  asphalt  to  insure 
a  bond  between  old  and  new  material.  The 
hot  pavement  mixture  is  applied  in  a  single 
layer  of  such  thickness  that,  when  thor- 
oughly compressed  with  the  tamper  and  fin- 
ished with  the  smoother,  the  surface  will 
be  uniform  with  the  surrounding  pavement. 
After  the  new  work  has  been  finished  with 
the  smoother  a  small  quantity  of  Portland 
cement  is  applied  to  the  surface  and  the 
surplus  swept  off  with  a  broom,  leaving 
just  enough  to  show  the  cement  color. 

Cost 

The  actual  cost  of  work  recently  done 
with  this  plant  is  as  follows,  one  day's  work 
comprising  a  number  of  widely  scattered 
patches : 

Cost  op  Patches  in  Bituminous  Pavbmbnts 

36  cu.  ft.  of  screened  sand 11  20 

iv,  sacks  of  Portland  cement 2.58 

450  lb.  of  asphalt,  60  to  65  penetration 4.95 

One-horse  team   2  00 

3  laborers   S.75 

Fuel    72 

Depreciation,   etc !!!!!!!!!!!.'       !50 

Total    .$15.70 

Area  covered  by  patches,  26  sq.  yd. 
Unit  cost,  $0,604  per  square  yard. 


Heavy  Street  Grades  Cut 
Down  in  San  Francisco 

One  Intersection  Lowered  14  Feet — Switchback 

Scheme  Resorted  To  to  Reduce  a  20-Per 

Cent  Grade 

TO  make  certain  sections  of  San  Fran- 
cisco more  accessible,  street  regrading 
has  lately  been  undertaken  at  many  points 
where  it  was  feasible  to  make  the  change 
at  low  cost.  No  standard  plan  has  been 
adopted,  a  study  being  made  of  each  case 
independently.  In  fact,  with  grades  rang- 
ing up  to  55  per  cent,  a  wide  variety  of 
remedial  measures  is  required. 

In  the  Hayes  Street  regrade,  shown  in 
the  accompanying  illustration,  it  was  found 
feasible  to  cut  the  roadway  down  between 
curb  lines  for  a  maximum  of  15  ft.,  thereby 
establishing  a  10.909-per  cent  grade  instead 
of  the  14.54-per  cent  grade  previously  ex- 
isting. This  involved  lowering  one  street 
intersection  an  average  of  14  ft.  Retain- 
ing walls  were  built  at  the  curb  lines  to 
form  the  sides  of  the  cuts,  and  stairways 
were  provided  at  intervals  connecting  the 
street  with  the  sidewalks  at  the  upper  level. 
Sewers  and  public-utility  conduits  were 
placed  under  the  sidewalks. 

Formerly  the  electric-car  line  made  a  de- 
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ON  HAYES   STREET  A  15-FOOT  CUT  REDUCED  THE 
GRADE  3.5  PER  CENT 

tour  at  this  point  to  reach  the  district  be- 
yond. Since  the  regrade  the  car  line  con- 
tinues directly  over  the  hill  through  the 
cut,  this  effecting  a  considerable  saving  in 
time  and  power.  On  this  work  11,500  cu.  yd. 
of  excavation  was  made  by  the  street-rail- 
way company  and  the  city  paid  $16,000  for 
the  remainder  of  the  improvement. 

Reduce  20-Per  Cent  Grade 

In  another  case  property  owners  in  a 
residence  district  applied  for  a  regrade  on 
two  blocks  on  which  the  grade  was  reduced 
from  20  per  cent  to  a  maximum  of  16  per 
cent.  Here  it  was  found  desirable  to  pro- 
vide an  indirect  route,  so  the  roadway  went 
west  a  few  hundred  feet  on  half-street  width 
and  then  returned  east  on  the  opposite  half 
of  the  street,  the  two  grades  being  sepa- 
rated by  a  reinforced-concrete  retaining 
wall.  After  gaining  a  rise  of  about  30  ft. 
by  this  method  the  roadway  makes  a  right- 
angled  turn  into  another  street,  where  a 
continuation  of  the  same  grade  brings  the 
roadway  to  the  next  crossing  without  doub- 
ling back.  It  was,  however,  found  desirable 
to  divide  the  street  at  the  upper  end  into 
two  grades,  separated  by  a  retaining  wall 
as  before.  This  gave  convenient  access  to 
residences  on  the  upper  end  of  the  regrade 
over  an  easier  gradient  than»  the  through 
route  and  secured  a  much  better  general  ap- 
pearance of  the  work  at  the  same  time  that 
the  excavation  expense  was  reduced. 

The  upper  part  of  the  regraded  street  is 
66  ft.  wide.  On  one  side  a  28-ft.  width  is 
divided  into  an  18-ft.  brick-paved  roadway 
and  a  10-ft.  artificial-stone  sidewalk  on  a 
uniform  grade  of  16.07  per  cent.  This  is 
the  through  route.  The  opposite  side  of  the 
.street,  38  ft.  wide  and  graded  to  a  higher 


elevation,  has  grades  varying  from  4.37  to 
10.92  per  cent.  A  28-ft.  width  is  paved  for 
vehicles.  The  sidewalk  for  the  through 
route  follows  this  higher  level  and  descends 
a  drop  of  about  30  ft.  across  the  "switch- 
back" by  a  series  of  stairs  located  where 
the  crossing  is  most  convenient. 

Cost  of  Improvement 

The  cost  of  this  improvement  was  paid 
entirely  by  the  owners  of  property  fronting 
on  the  two  streets  affected  by  the  regrade. 
On  one  street  the  assessment  was  $16.31  per 
front  foot  and  on  the  other  $20.29  per  front 
foot.  The  property  values  were  about  $115 
per  front  foot  before  the  change  and  are 
now  rated  at  about  $250  per  front  foot. 
The  total  cost  of  this  work  was  approxi- 
mately $30,000. 

The  work  is  handled  entirely  by  the  en- 
gineering department  of  the  city  under  the 
direction  of  M.  M.  O'Shaughnessy,  city  en- 
gineer. 

Old  Roads  Maintained  with 
Roller  and  Scarifier 

Cost   of  Keeping  Up  Macadam  Highways   in 

Putnam  County,  Indiana,  with  Simple 

Power  Equipment 

By  GEORGE  E.  MARTIN 

Assistant  Professor  of  Highway  Engineering, 

Purdue  University,  Lafayette,  Ind. 

PUTNAM  COUNTY,  Indiana,  has  a  very 
large  mileage  of  macadam  roads.  Many 
of  these  roads  were  built  with  but  little  at- 
tention to  grades  or  drainage.  Greencastle, 
the  county  seat,  is  in  the  center  of  a  region 
producing  a  good  grade  of  road-building 
limestone,  and  comparatively  large  amounts 
of  stone  have  been  placed  on  the  roads  of 
the  vicinity. 

Last  year  the  county  purchased  a  steam 
roller  with  a  scarifier  attached  to  it.  This 
outfit  has  been  used  to  dress  up  the  roads 
at  the  following  costs  for  operation: 


Total  Coal 

cost  cost  Miles  Days  Cost 

per  per  oper-  oper-  per 

day  day  ated  ated  mile 

May     $6.56  $1.23  16.75        23.6  $9.24 

June    6.69  1.54  19.50        25  8.56 

July     7.25  1.35  27.75        25  6.84 

August    6.43  1.85  30.25        25  5.35 

Average    6.73  1.49  23.56       24.65  7.50 


CEOSS-SECTION   AT   MAXIMUM   GRADE  DIFFERENCE'  ON  SWITCHBACK 


These  costs  are  based  on  coal  at  $3  per 
ton;  wages  of  roller  operator,  30  cents  per 
hour;  wages  of  helper,  25  cents  per  hour; 
and  teams  for  hauling  coal,  35  cents  per 
hour. 

The  roads  were  about  12  ft.  wide.  In 
most  cases  they  were  both  graded  and  rolled 
at  this  cost.  About  50  per  cent  of  the  mile- 
age was  scarified  and  12  miles  were  rolled 
only. 

The  work  was  done  under  the  direction 
of  Alva  E.  Lisby,  Putnam  County  road 
superintendent,  who  collected  the  data 
quoted.  

Chlorine  Eliminates  B.  €oli  from 
Chicago  Water 

Only  0.28  per  cent  of  the  samples  of  Lake 
Michigan  water  collected  by  the  Chicago 
Board  of  Health  from  the  various  pumping 
stations  during  the  first  eight  months  of 
1916  showed  B.  coli  in  1  cu.  cm.  Similar 
samples  for  the  five  years  previous  show 
a  gradually  diminishing  number.  The  per- 
centages are  18.1,  11.3,  5.3,  4.5  and  2.7 
per  cent  in  1915. 
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Chinese  Build  Reinforced- 
Concrete  Warehouses 

Mixing   Done  on   Floor   Being   Poured — 20,000 

Square    Feet    in   Month    Good    Progress — 

Design    Dispenses   with   Mechanical 

Equipment 

By  E.  PARK 
Formerly  Assistant  Engineer,  Chinese  Govern- 
ment Railways 

REINFORCED-CONCRETE  building 
construction  is  gaining  favor  in  China, 
and  a  number  of  warehouses  of  this  type, 
of  considerable  size  and  weight,  have  been 
built  in  Shanghai  and  other  trade  centers. 
The  building  of  the  Chinese  government 
railway  has  furnished  a  good  school  in  con- 
struction work  for  Chinese  contractors,  and 
there  are  a  number  now  in  business  able 
to  undertake  any  sort  of  building  construc- 
tion and  perform  it  with  skill.     Although 


contractor  busy  for  two  weeks  or  more,  and 
little  effort  is  made  to  strip  forms  and  re- 
erect  them  for  the  next  floor  until  the  one 
on  which  the  work  is  in  progress  has  been 
completed.  Perhaps  this  is  because  labor 
of  all  sorts  is  plentiful,  and  there  are  no 
union  carpenter  organizations  whose  mem- 
bers must  be  kept  busy  continuously  if  the 
contractor  is  to  hold  enough  of  them  to 
finish  his  job. 

FoRMWORK  Heavy 

The  tendency  as  yet  seems  to  be  to  make 
the  formwork  heavier  than  necessary,  the 
contractor  for  one  of  these  buildings  having 
used  3-in.  Oregon  fir  for  lagging,  even  after 
the  engineer  had  told  him  that  it  was  far 
heavier  than  was  required.  Chinese  fir  is 
used  to  some  extent  for  forms,  though  the 
wood  behaves  something  like  hemlock  and 
cannot  be  used  for  exposed  surfaces  where 
good  appearance  is  necessary.    The  Chinese 


DIFFICULT    JOB   OF   PLACING   STEEL  FOR    HEAVY    MAT    FAULTLESSLY   EXECUTED   BY    CHINESE 


electric  power  is  available  in  several  cities, 
mechanical  construction  plant  is  practically 
unknown,  being  unable  to  compete  in  cost 
with  human  labor. 

Human  Conveyors  Use  Stairways 

The  photograph  shows  construction  in 
progress  on  a  group  of  warehouses  four  and 
five  stories  high  at  Hankau.  The  floors  are 
of  the  beam-and-girder  type;  the  columns 
are  square.  One  building  is  floated  on  a 
heavily  reinforced  concrete  mat,  the.  con- 
struction of  which  was  faultlessly  executed 
by  the  Chinese  contractor. 

The  most  noticeable  feature  of  the  design 
of  these  buildings  is  the  absence  of  ele- 
vators and  of  any  mechanical  conveying 
equipment.  The  upper  floors  are  reached 
by  external  stairways  with  steps  having 
11-in.  treads  and  4y2-in.  risers.  Every- 
thing is  carried  from  warehouse  to  ware- 
house or  from  warehouse  to  ship  by  coolies. 
Several  hundred  of  them  moving  in  long 
lines  carry  the  heavy  bags  of  goods,  and 
form  a  most  effective  conveyor.  It  is  eco- 
nomical to  carry  bags  weighing  192  lb.  to 
floors  70  or  80  ft.  above  the  ground  in  this 
way. 

In  constructing  these  warehouses  the 
stone,  sand  and  cement  used  were  carried 
separately  almost  to  the  point  of  concreting 
and  mixed  on  board  platforms  resting  on 
the  reinforcing  steel.  The  concreting  of  a 
single  floor  slab  100  x  200  ft.  will  keep  the 


carpenters  are  good  workmen,  and  the  cen- 
tering is  well  fitted  and  accurately  placed. 

The  same  may  be  said  of  the  reinforcing, 
most  of  which  in  the  buildings  mentioned 
was  secured  together  with  wires.  An  idea 
of  the  care  with  which  this  work  was  done 
may  be  gained  from  the  photograph  of  the 
reinforcing  for  the  concrete  mat  under  one 
of  the  warehouses.  This  steel  was  all  bent 
on  the  job  by  hand,  using  home-made 
benders. 

In  the  erection  of  exterior  trim  the  Chi- 
nese, having  a  plentiful  supply  of  bamboo 
for  scaffolds,  possess  a  considerable  ad- 
vantage over  American  contractors.  All  of 
their  scaffold  work  is  lashed. 

The  contract  price  of  reinforced-concrete 
work  of  this  class  in  Hankau  was  about  50 
taels  per  100  cu.  ft.,  including  cement,  sand, 
stone,  labor  and  formwork,  but  not  the 
reinforcing  material.  This  corresponds  to 
about  $9.45  per  cu.  yd.  Although  this  may 
be  high  in  view  of  the  low  cost  of  labor,  it 
must  be  remembered  that  Oregon  fir  in 
China  costs  more  than  $40  per  thousand 
and  that  cement  is  at  least  as  expensive  as 
elsewhere. 

The  writer  has  never  seen  in  use  in  China 
a  concrete  mixer,  buggies,  chutes,  hoists  or 
any  other  mechanical  equipment  for  han- 
dling concrete.  The  freight  on  tools  of  this 
sort  makes  their  cost  very  high,  and  they 
cannot  compete  with  hand  labor  even  where 
electric  power  is  available,  as  at  Hankau. 


Makes  Cost  Comparison  of 
Sewage  Treatment 

Harrison   P.   Eddy   Gives   Data   on  Activated 

Sludge  Versus  Imhoff  Tank-Trickling 

•Filters  Plant  for  Fitchburg 

INITIAL  costs  of  an  activated-sludge 
plant  are  less  per  capita  and  per  1,000,- 
000  gal.  than  the  Imhoff  tank-trickling  fil- 
ter method,  but  the  operating  expenses  are 
so  much  higher  that  the  balance  is  dis- 
tinctly in  favor  of  the  latter  method.  This 
was  the  conclusion  reached  by  Harrison  P. 
Eddy,  consulting  engineer,  Boston,  in  a  pa- 
per presented  Oct.  16  to  the  Western  So- 
ciety of  Engineers.  Other  considerations, 
such  as  available  space,  less  chance  of 
nuisance  and  future  reductions  in  operating 
costs  (he  figured  power  at  1  cent  per  kilo- 
watt-hour), may  make  the  activated-sludge 
method  a  closer  competitor  under  changed 
conditions. 

Comparative  Data 

The  5,500,000-gal.  Fitchburg  plant  was 
taken  for  comparison  purposes.  It  was 
built  to  serve  55,000  persons,  although  at 
present  only  32,500  persons  are  connected 
with  the  system.  On  the  basis  of  55,000 
persons  the  older  method  cost  $7.85  per 
capita  and  the  1,000,000-gal.  cost  was  $78,- 
500.  Corresponding  figures  for  an  ac- 
tivated-sludge plant  were  given  as  $5.71  and 
$57,100.  The  estimated  annual  costs  of  a 
typical  Imhoff  tank-trickling  filter  plant  are 
$8.50  per  1,000,000  gal.  treated  and  31 
cents  per  capita.  For  the  activated  sludge 
the  costs  are  $20  and  73  cents  respectively. 
Figuring  interest  at  4  per  cent  and  a  de- 
preciation sinking  fund  at  2^2  per  cent,  the 
total  annual  costs  are  $21.84  and  $29.85  per 
1,000,000  gal.  for  the  trickling  filters  and 
activated-sludge  plant  respectively.  Per 
capita  the  corresponding  costs  are  80  cents 
and  $1.09.  Adding  the  capitalized  expenses 
at  4  per  cent  to  construction  costs  the  dif- 
ference in  favor  of  the  trickling  filter  plant 
is  $284,170. 

Sludge  Used  on  Plant  Grounds 

With  reference  to  the  disposal  of  sludge 
of  the  Fitchburg  plant,  now  in  operation 
two  years,  Mr.  Eddy  stated  that  there  had 
been  a  number  of  applications  from  farmers 
to  haul  it  away,  but  that  the  surrounding 
grounds  of  the  plant  were  so  much  in  need 
of  enrichment  it  will  be  several  years  before 
any  outside  means  of  disposal  will  be 
sought.  The  operation  of  lifting  the  sludge 
by  means  of  an  air  pipe  simply  tapped  into 
the  side  of  the  vertical  sludge-removal  pipe 
has  worked  out  satisfactorily.  Contrary  to 
expectations,  the  air  does  not  collect  in  large 
volume  behind  a  solid  mass  of  sludge,  but 
mixes  with  it  in  fairly  small  globules.  The 
flow  can  easily  be  regulated  to  deliver  an 
even  stream  without  any  spurting. 


To  Divert  Lincoln  Highway  from 
Nevada  "Mud  Flats" 

A  way  has  been  found  to  bypass  the 
Lincoln  Highway  away  from  the  famous 
"mud  flats"  in  central  Nevada,  the  improve- 
ment for  which  Eastern  donations  have  been 
made  recently.  The  proposed  change  will 
carry  the  road  north  from  the  present  right- 
of-way  over  what  is  known  as  the  Still- 
watei  cutoff,  30  miles  east  of  Fallon  on  the 
Carson  Sink.  While  no  longer  than  the  ex- 
isting route,  it  will  provide  a  more  scenic 
drive  on  high  ground. 


558 


ENGINEERING     RECORD 


Vol.  74,  No.  19 


General  Track  and  Building  Plan  for  Chicago 
Union  Station  Is  Made  Public 

stub  Tracks  Will  Run  Each  Way  from  Concourse  Between  Adams  Street 
and  Jackson  Boulevard — All  Facilities  for  Traveling  Public  on  One  Level 


AMAIN  station  building  west  of  Canal 
Street,  leaving  the  entire  space  be- 
tween Canal  Street  and  the  Chicago  River 
free  for  tracks  and  mail  and  express  fa- 
cilities; a  passenger  concourse  running 
across  from  the  main  building  nearly  to  the 
river,  two  sets  of  stub  tracks,  one  running 
north  and  one  south  from  the  concourse, 
and  three  through  tracks  along  the  river 
for  interchange  purposes — these  are  the 
essential  features  of  the  general  plan  for 
the  Chicago  Union  Station,  adopted  in  July 
and  now  made  public.  The  station  building 
will  occupy  the  entire  block  bounded  by 
Clinton,  Adams  and  Canal  Streets  and  Jack- 
son Boulevard.  Some  of  the  platforms  will 
run  north  beyond  Madison  Street  and  south 
nearly  to  Harrison  Street,  giving  an  overall 
length  of  2900  ft.  A  basic  idea  of  the  de- 
velopment was  that  of  providing  all  of  the 
facilities  for  serving  the  public  on  one  level, 
and  this  will  be  accomplished  by  sinking 
the  general  waiting  room  and  concourse  to 


the  platform  level.  Features  of  the  im- 
provement include  high  platforms  and  a 
system  of  longitudinal  and  diagonal  bag- 
gage tunnels  reaching  the  far  end  of  each 
platform.  Incidental  to  the  improvement 
are  the  relocation  of  extensive  freight  fa- 
cilities to  make  room  for  the  expanded 
track  layout.  The  broken  profile  of  Canal 
Street  will  also  be  greatly  improved,  and 
the  street  will  be  widened  from  80  to  100 
ft.  The  adjustment  of  cross-streets  and  re- 
construction of  viaducts  to  the  new  profile 
and  the  reconstruction  of  sewers  are  of 
scarcely  less  importance. 

Old  Station  Outgrown 

The  old  Union  Station,  which  has  been 
far  outgrown  by  the  traffic,  was  built  about 
1880.  Until  acquired  by  the  new  Union 
Station  Company  it  was  owned  by  the  Pitts- 
burgh, Fort  Wayne  &  Chicago  Railway 
(Fort  Wayne)  of  the  Pennsylvania  Lines 
West  of  Pittsburgh.     It  was  and  is  used 


jointly  by  that  company,  the  Chicago  &  Al- 
ton, the  Chicago,  Burlington  &  Quincy,  the 
Chicago,  Milwaukee  &  St.  Paul  and  the 
Pittsburgh,  Chicago,  Cincinnati  &  St.  Louis 
(Panhandle)  of  the  Pennsylvania  system, 
the  other  four  roads  being  tenants  on  long- 
term  leases.  The  main  building  is  located 
on  the  east  side  of  Canal  Street  north  of 
Adams  Street.  The  tracks  occupy  a  strip 
of  ground  less  than  100  ft.  wide,  extending 
from  Madison  Street  on  the  north  to  about 
Van  Buren  Street  on  the  south.  The  Fort 
Wayne,  Alton  and  Burlington  enter  from 
the  south  over  a  four-track  line  located  on 
property  formerly  owned  jointly  by  the 
Fort  Wayne  and  the  Alton.  The  Panhandle 
and  the  St.  Paul  enter  from  the  north  on  a 
two-track  line  owned  jointly  by  the  Fort 
Wayne,  the  St.  Paul  and  the  Chicago  & 
North  Western.  The  station  is  a  combina- 
tion through  and  stub  type,  but  the  through 
tracks  are  so  short  that  long  trains  fre- 
quently occupy  the  full  length  of  the  tracks 
both  north  and  south  of  the  axis  of  the 
station,  and  consequently  the  capacity  of 
the  station  is  greatly  limited. 

While  the  station  has  been  badly  over- 
crowded and  congested  for  many  years,  it 
was  so  surrounded  by  freight  terminals  as 
to  make  expansion  of  the  present  site  im- 
possible without  extensive  readjustment  of 
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the  freight  terminals;  and  on  the  other 
hand  the  companies  using  the  station  did 
not  care  to  surrender  a  site  so  convenient  to 
the  business  center  of  the  city  for  one  less 
restricted  but  farther  away.  Readers  of 
the  technical  press  are  probably  familiar  m 
a  general  way  with  the  negotiations,  ex- 
tending over  a  number  of  years,  to  remedy 
the  situation,  these  negotiations  culminat- 
ing in  the  Union  Station  ordinance  passed 
March  3,  1914.  Since  then  the  Union  Sta- 
tion Company  has  been  formed,  the  neces- 
sary exchanges  of  land  between  the  indi- 
vidual companies  and  the  new  company 
have  been  made,  much  additional  land  has 
been  acquired,  a  large  freight  terminal  for 
the  Pennsylvania  lines  has  been  brought 
nearly  to  completion  and  a  considerable 
amount  of  the  underground  street  work 
has  been  done.  Nothing  has  as  yet  been 
done  on  the  station  proper,  as  it  was  only 
last  July,  as  previously  stated,  that  the  gen- 
eral plan  was  adopted,  and  the  architectural 
design  of  the  station,  as  well  as  many  de- 
tails of  the  whole  terminal,  are  yet  to  be 
worked  out. 

Relative  Size  of  Old  and  New  Layouts 

The  accompanying  plan  of  the  old  fa- 
cilities, with  the  outlines  of  the  new  su- 
perimposed thereon,  gives  a  good  idea  of 


the  relative  size  of  the  old  and  the  new 
layouts.  More  will  be  said  later  of  the 
freight  facilities  displaced  by  the  new  sta- 
tion and  its  approach  tracks.  Suffice  it  to 
say  here  that  the  new  layout  occupies  the 
entire  space  between  Canal  Street  and  the 
Chicago  River  from  Madison  Street  to  Har- 
rison Street,  with  the  exception  of  two  run- 
around  tracks  along  the  waterfront,  and  in 
addition  will  occupy  widened  rights-of-way 
north  and  south  of  these  respective  limits. 

The  removal  of  the  station  building  to  the 
west  side  of  Canal  Street,  together  with  the 
removal  of  the  Fort  Wayne  freight  house 
along  the  river  opposite  the  present  station, 
gives  room  for  the  eleven  tracks  needed  by 
the  Panhandle  and  the  St.  Paul  in  the  north 
unit  of  the  station;  while  space  for  the  fif- 
teen tracks  required  for  the  Fort  Wayne, 
Burlington  and  Alton  is  attained  by  moving 
the  headhouse  a  block  to  the  south  and  tak- 
ing advantage  of  the  bend  in  the  river  to 
the  east.  An  additional  width  is  attained 
by  carrying  the  tracks  under  40  ft.  of  the 
width  of  Canal  Street. 

The  main-floor  level  of  the  station  and 
concourse  is  El.  9  above  city  datum,  or 
about  17  ft.  below  the  level  of  Canal  and  the 
east-and-west  streets.  The  main  entrance 
to  the  station  will  be  on  Canal  Street,  but 
entrances  will  also  be  provided  on  each  of 


the  other  streets.  The  entrances  to  the 
concourse  from  the  streets  will  be  at  the 
four  corners;  that  is,  two  on  Canal  Street 
and  two  near  the  river.  Cabs  and  other 
vehicles  will  reach  the  station  level  by  two 
ramps  running  down  as  shown  on  the  plan 
from  Clinton  Street  to  stands  at  the  north- 
east and  southeast  corners.  These  ramps 
will  turn  on  themselves  and  continue  down 
to  the  baggage  room,  which  will  be  under 
the  main  floor  and  also  extend  under  the 
concourse. 

Two  Sets  of  Stub  Tracks 

In  the  north  section  of  the  station  there 
will  be  nine  passenger  tracks  having  a  com- 
bined capacity  length  of  10,070  ft.,  two  mail 
tracks  with  a  capacity  length  of  1450  ft., 
and  two  express  tracks  with  a  capacity  of 
eleven  cars.  In  the  south  unit  there  will  be 
thirteen  passenger  tracks  with  a  combined 
capacity  length  of  15,065  ft.,  two  mail 
tracks  provided  with  crossovers  so  that  a 
few  cars  can  be  switched  without  disturb- 
ing the  entire  track,  and  eight  stub  tracks 
having  a  capacity  of  from  two  to  twelve 
cars  each  for  the  express  companies.  The 
station  tracks  will  be  alternately  on  13  and 
27-ft.  centers,  giving  platforms  16  ft.  3  in. 
wide.  These  platforms  will  be  level  with 
the  car  floors,  being  the  first  high  plat- 
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forms  to  be  used  in  any  Western  terminal. 
They  will  be  of  reinforced-concrete  slab 
construction,  and  the  space  under  them  will 
be  utilized  for  piping  and  other  station 
necessities.  One  of  the  south  platforms 
will  be  680  ft.  long.  The  other  platforms 
in  both  yards  will  vary  in  length  from  800 
to  1400  ft. 

Each  yard  will  be  reached  by  six  ap- 
proach tracks  instead  of  the  smaller  num- 
ber now  available.  As  the  plan  shows,  two 
ladders  will  serve  the  north  yard  and  three 
the  south,  and  the  numerous  crossovers  and 
slip  switches  are  expected  to  give  the  de- 
sired flexibility  of  operation.  With  the  ex- 
ception of  a  few  specials  all  turnouts  and 
slips  will  be  standard  No.  8s. 

Elaborate  Baggage  Tunnel  System 

A  feature  of  the  layout  is  the  system  of 
baggage  tunnels.  A  longitudinal  tunnel 
along  each  side  of  each  yard,  with  diagonal 
tunnels  connecting  the  far  ends  as  shown, 
and  elevators  from  the  diagonal  tunnels  to 
each  platform  provide  access  to  each  plat- 
form for  baggage  trucks  at  two  points. 

The  general  plan  contemplates  two  ex- 
press buildings,  one  for  the  use  of  the 
Adams  Express  Company  and  the  American 
Express  Company,  serving  the  Pennsyl- 
vania, Burlington  and  Alton;  the  other  for 
the  use  of  the  Wells  Fargo  Express  Com- 
pany, serving  the  St.  Paul.  The  former 
building  will  be  located  south  of  Van  Buren 
Street  and  east  of  the  station  tracks  and 
will  be  a  two-story  structure  about  56  ft. 
wide,  extending  from  Van  Buren  to  Harri- 
son Street,  served  by  a  driveway  40  ft.  wide 
for  the  full  length  of  the  building.  The 
Wells  Fargo  building  will  be  located  facing 
Canal  Street  between  Washington  and  Mad- 
ison Streets. 

Unballasted  Track  in  Station 

A  concrete  track  construction  for  the  sta- 
tion tracks  is  to  be  used,  the  rails  resting  on 
tie  plates  and  felt  pads,  fastened  to  7  x  9-in. 
by  2-ft.  6-in.  creosoted  blocks  by  screw 
spikes.  The  blocks  will  be  embedded  in  con- 
crete and  will  rest  on  a  reinforced-concrete 
base,  with  provision  for  drainage  in  the 
center  of  the  track.  The  ladder  and  ap- 
proach tracks  will  be  of  ballasted  construc- 
tion. 

The  tenant  companies  are  taking  advan- 
tage of  the  crowding  out  of  their  freight 
facilities  by  the  Union  Station  layout  by 
constructing  larger  and  more  modern  ter- 
minal plants.  Along  the  river  between 
Madison  and  Harrison  Streets  three  freight 
houses  of  the  Fort  Wayne  and  two  of  the 
Alton  had  to  give  way  to  the  passenger  de- 
velopment. The  Alton  is  removing  a  third 
and  building  a  new  plant  partly  on  the 
ground  it  retains  north  of  Harrison  Street 
and  partly  on  new  ground  acquired  south 
of  that  street. 

The  Pennsylvania  found  it  necessary  to 
seek  a  new  site.  Land  was  acquired  for  a 
new  terminal  between  Jefferson  Street  and 
Des  Plaines  Street,  south  of  Van  Buren 
Street,  with  an  elevated  connection  to  the 
main  line.  This  plan  was  vigorously  op- 
posed by  business  interests  of  the  city,  and 
was  therefore  abandoned  in  favor  of  the 
Polk  Street  site.  The  mammoth  terminal 
is  located  between  the  Union  Station  tracks 
and  the  river,  south  of  Polk  Street.  The 
site  for  this  had  to  be  acquired,  mainly 
from  the  Chicago  Dock  Company  and  the 
Baltimore  &  Ohio.  On  the  land  of  the  for- 
mer were  tracks  and  large  warehouses.  On 
that  of  the  latter  were  an  engine  house, 


coach  yard  and  coal  yard,  which  had  in  turn 
to  be  relocated  farther  from  the  Baltimore 
&  Ohio  terminal.  The  new  Pennsylvania 
freight  terminal  will  serve  both  the  Fort 
Wayne  and  the  Panhandle. 

The  Burlington  was  also  obliged  to  sur- 
render some  of  the  land  occupied  by  its 
freight  terminal,  west  of  the  main  tracks 
and  south  of  Harrison  Street.  It  also  will 
reconstruct  its  terminal  on  a  much  larger 
scale. 

Much  Work  for  the  City 

Aside  from  the  work  on  the  freight  ter- 
minals, most  of  the  actual  construction  that 
has  been  done  thus  far  is  on  the  work  for 
the  city.  The  stipulations  of  the  ordinance 
include  the  raising  of  Canal  Street  to  a 
smooth  profile;  the  widening  of  this  street 
from  80  to  100  ft.;  the  elevation  of  the 
street  to  carry  it  over  the  Panhandle  tracks 
at  Carroll  Avenue,  the  grade  crossing  on 
the  low  level  being  at  the  same  time  re- 
tained; the  reconstruction  of  all  east-and- 
west  viaducts  across  the  tracks,  which  are 
now  at  various  elevations,  most  of  them 
narrowing  down  also  from  the  full  width  of 
the  street,  and  the  reconstruction  of  all 
sewers  emptying  into  the  Chicago  River 
within  the  limits  of  the  improvement.  These 
sewers  will  be  intersected  by  a  sewer  on  the 
west  side  of  Canal  Street,  emptying  into  the 
river  at  Washington  Street  and  at  Harri- 
son Street.  Most  of  the  work  done  to  date 
is  the  underground  work. 

Equal  parts  of  the  stock  of  the  new  Chi- 
cago Union  Station  Company  are  held  by 
the  Pennsylvania  Company,  the  Pittsburgh, 
Cincinnati,  Chicago  &  St.  Louis  Railway, 
the  Chicago,  Burlington  &  Quincy  Railroad 
and  the  Chicago,  Milwaukee  &  St.  Paul 
Railway.  The  Chicago  &  Alton  Railroad 
will  be  a  tenant.  The  total  estimated  cost 
of  the  improvement  is  $47,000,000,  of  which 
about  $32,000,000  is  for  land.  Thus  the 
estimated  cost  of  construction  is  $15,000,- 
000,  and  of  this  $4,500,000  is  for  the  city's 
improvements,  such  as  viaducts,  street 
changes  and  property  damages,  leaving 
$10,500,000  for  strictly  railroad  facilities. 

The  design  and  construction  of  the  ter- 
minal are  under  the  direction  of  Thomas 
Rodd,  chief  engineer  of  the  Union  Station 
Company,  with  office  at  Pittsburgh.  J. 
D'Esposito,  assistant  chief  engineer,  is  in 
direct  charge  at  Chicago.  Graham,  Burn- 
ham  &  Company,  of  Chicago,  are  the  archi- 
tects for  the  station  building. 


San  Francisco  Will  Protect 
Beach  with  Bleachers 

Monolithic  Concrete  Type  of   Construction   Is 

Designed  to  Preserve  Wide  Beach — First 

Section,  Cost  $90  per  Foot 

THE  WIDE  STRETCH  of  sandy  beach 
just  south  of  the  Cliff  House  at  San 
Francisco  has  long  been  regarded  as  one 
of  the  city's  valuable  assets,  because  it  af- 
fords a  conveniently  accessible  playground 
on  the  shore  of  the  open  sea.  Though 
this  may  be  a  scenic  advantage,  the  fact 
that  it  is  unprotected  from  the  open  sea 
has  endangered  the  permanency  of  the 
beach.  Winter  storms  carry  away  the 
sand,  and  last  winter  the  action  of  high 
waves  even  cut  the  bank  behind,  which  had 
hitherto  remained  untouched  since  the  city 
was  founded.  Realizing  how  much  damage 
a  continuation  of  this  erosion  would  cause, 
funds  were  appropriated  by  the  city  for  a 
concrete    structure    to   protect    the    beach. 


City  Engineering  Department  Forms 
Engineering-Library   Club 

Members  of  the  city  engineering  depart- 
ment of  Dallas,  Tex.,  have  formed  an  en- 
gineering-library club  composed  of  60  per 
cent  of  the  office  force.  The  dues,  which  are 
fifty  cents  a  month,  are  used  to  buy  works 
on  engineering.  Members  may  suggest  a 
book  to  the  secretary,  who  posts  on  the 
bulletin  board  the  name  and  author  of  the 
proposed  volume,  with  a  "yes"  and  "no" 
column  underneath,  a  vote  being  taken 
either  for  or  against  purchasing  the  book. 
The  club  has  been  organized  about  four 
months.  Eighteen  books  have  been  bought. 
Most  of  them  are  on  civil  engineering,  al- 
though other  technical  fields  are  covered. 
The  books  are  kept  in  a  desk  in  one  corner 
of  the  office  and  may  be  taken  without  sign- 
ing for  them.  No  book  may  be  kept  out 
longer  than  overnight.  The  club  is  now 
considering  subscribing  for  a  number  of 
engineering  magazines. 
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CROSS-SECTION    OF   BLEACHERS — NUMERALS   INDI- 
CATE  CONSTRUCTION    ORDER 

Contracts  were  then  awarded  for  670  lin.  ft. 
of  monolithic  construction  resembling 
bleachers,  which  is  designed  to  withstand 
the  attacks  of  storms. 

In  general,  the  structure  consists  of  five 
steps,  or  bleacher  seats,  with  a  minimum 
concrete  thickness  of  12  in.  The  seats  rest 
on  sand  overlaid  with  18  in.  of  solidly 
packed  clay.  The  plane  of  these  bleachers 
is  inclined  at  about  25  deg.  to  the  horizontal. 
At  the  bottom  they  rest  on  a  cutoff  wall 
af  concrete  piling  extending  13  ft.  below 
extreme  low  tide.  Supporting  the  bleachers 
transversely  at  20-ft.  intervals,  except  at 
stairways,  where  they  are  on  10-ft.  centers, 
are  H-beams  20  x  43  in.  in  section  and  271/2 
ft.  long.  These  beams  support  the  interme- 
diate slabs  by  means  of  keyways,  which 
served  as  forms  when  the  slabs  were 
poured.  At  the  upper  end  of  the  inclined 
plane  support  is  provided  by  pedestal  piles 
13  in.  square,  with  pedestals  3  ft.  square. 
These  piles  are  241/2  ft.  long  and  are  spaced 
on  10-ft.  centers. 

Cutoff  Wall  of  Concrete  Piles 

The  cutoff  wall  at  the  toe  of  the  struc- 
ture consists  of  concrete  piles,  20  ft.  long 
and  10  in.  in  thickness,  interlocked  by  steel 
sheet-piling  connections.  The  sheet  piling 
and  pedestal  piles  were  first  jetted  down 
and  then  the  heavy  H-beams  were  placed 
and  supported  temporarily  on  falsework. 
Forms  were  built  in  which  concrete  was 
poured  so  as  to  unite  into  a  monolithic 
structure  the  H-beams,  sheet  piling  and 
pedestal  piles,  reinforcing  rods  having  been 
left  projecting  for  this  purpose.  The  slab 
uniting  the  sheet  piling  and  the  inclined 
plane  is  4  x  6  ft.  in  section  and  carries 
heavy  reinforcing. 

After  the  removal  of  the  forms  from  this 
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work  other  forms  were  placed  for  three 
inclined  transverse  ribs  in  each  panel,  16 
X  18  in.  in  section,  and  between  these  the 
ground  was  leveled  off  and  a  blanket  of  clay 
solidly  tamped  in  place  so  that  the  final  slab 
of  concrete  could  be  poured  with  but  slight 
additional  formwork.  The  bleachers  were 
thus  formed  as  a  slab  between  H-beams  and 
the  upper  and  lower  lines  of  piling.  After 
the  completion  of  the  slabs,  forms  were 
placed  for  a  curved  capital  at  the  top  of 
the  structure,  which  serves  the  double  pur- 
pose of  an  ornamental  finish  and  a  protec- 
tion against  the  high  waves  of  storms. 

The  mix  in  the  sheet  and  pedestal  piles, 
as  well  as  in  the  H-beams,  was  1 :1V2  :3.  In 
decks  and  capital  the  mix  was  1 :2 :4.  All 
the  piles  were  precast  at  or  near  the  site 
and  allowed  to  season  forty  days  before 
using.  After  the  completion  of  the  con- 
crete work  a  13,000-cu.  yd.  fill  was  scraped 
up  from  the  sand  and  used  to  fill  in  back  of 


Is  utility  Regulation  on  the  Right  Basis? 

Instead  of  Protected  Monopoly,  We  Need  Competition — No  Commission 
Should  Be  Empowered  to  Stop  Anyone  from  Entering  Into  Any  Business 


By  J.  D.  GALLOWAY 
Of  Galloway  &  Markwart,  San  Francisco 


[This  article  is  commented  upon  in  the  edi- 
torial pages  of  this  issue. — EDITOR.] 

AMID  the  major  distractions  of  the 
time,  of  wars  great  and  small,  politics 
and  other  more  or  less  important  events, 
notice  occasionally  finds  its  way  into  print 
regarding  the  progress  through  the  na- 
tional legislature  of  certain  bills  for  the 
regulation  and  administration  of  water 
powers  subject  to  the  control  of  the  gov- 
ernment at  Washington.  Occasionally  there 
are  meetings  in  some  Western  city  of  asso- 
ciations of  men  who  voice  their  opposition 
to  existing  policies  of  government  control 


THE   CURVED   CAPITAL  WILL  GIVE   THE   BLEACHERS    A  DISTINCTIVE   APPEARANCE 


the  concrete  to  bring  the  level  up  to  that  of 
the  adjacent  boulevard. 

On  top  of  the  fill,  and  immediately  behind 
the  capital,  a  6-in.  concrete  paving  will  be 
placed  for  a  width  of  20  ft.  This  will  pro- 
vide a  promenade  and  at  the  same  time  pre- 
vent any  water  which  overtops  the  struc- 
ture from  seeping  into  the  fill  behind  it  and 
weakening  the  foundations.  The  20-ft. 
pavement  slopes  toward  the  capital,  through 
which  there  are  scuppers  at  intervals.  The 
670  lin.  ft.  of  the  work  is  expected  to  be 
completed  by  Nov.  1,  in  time  to  protect  the 
beach  against  this  winter's  storms. 

The  work  is  being  carried  out  under  the 
direction  of  M.  M.  O'Shaughnessy,  city  engi- 
neer, the  contract  for  the  construction  being 
held  by  J.  D.  Hannah.  The  contract  for  the 
first  500  ft.  was  completed  for  a  price  of 
$89.50  per  foot,  but  in  the  170-ft.  section 
that  was  added  later  the  price  was  $136 
per  foot.  

Plan  Three  Concrete  Bridges  a  Year 

The  first  reinforced-concrete  bridge  to  be 
constructed  in  Morrow  County,  Oreg.,  was 
recently  completed  over  Rhea  Creek.  The 
county  has  resolved  to  construct  about  three 
bridges  of  this  type  each  year. 


of  water  power,  and  who  appeal  to  the 
nation  at  large  for  relief  from  oppressive 
restrictions,  interferences  and  domination 
by  the  bureaus  at  Washington.  At  one 
such  recent  congress  held  in  Oregon  the 
idea  was  expressed  that  the  control  of 
water  powers  should  be  turned  over  to  the 
state  government. 

In  order  to  show  what  relief  may  be 
obtained  by  transferring  such  control  to 
the  states  it  is  of  interest  to  review  what 
has  been  done  by  the  state  of  California, 
the  home  of  hydroelectric  development.  In 
doing  this,  some  comment  is  offered  upon 
the  general  tendencies  of  the  time,  and  as 
a  basis  for  such  review  and  comment  it  is 
necessary  to  examine  certain  fundamental 
principles  of  government  and  the  conduct 
of  affairs.  Interference  by  government, 
whether  state  or  national,  with  private  in- 
dividuals seeking  to  develop  water  powers 
for  the  benefit  of  the  communities  served  is 
really  "  phase  of  a  nation-wide  tendency 
toward  governmental  interference  with, 
and  restriction  of,  all  individual  activity. 
Such  a  tendency,  if  unchecked,  promises  to 
bring  to  a  complete  stop  the  development 
of  this  country  and  to  transform  us  from 
a  nation  with  its  face  to  the  future  into  a 


people  with  their  faces  to  the  past.  Hence 
engineers  are  interested  in  the  subject 
from  two  standpoints,  the  technical  one  of 
their  immediate  occupation  and  as  citizens 
of  the  nation. 

Two  Opposing  Principles  op  Government 

In  the  history  of  the  world  two  mutually 
antagonistic  principles  have  ever  mani- 
fested themselves  in  human  affairs,  and 
between  them  there  is  no  compromise.  One 
has  in  view  the  dominance  of  one  selected 
class  over  the  other.  Taking  the  form  of 
an  autocracy  led  by  a  king  and  buttressed 
by  ecclesiastical  organizations,  the  selected 
class  has  claimed  for  itself  all  special  privi- 
leges, has  monopolized  the  sources  of  wealth 
and  has  battened  itself  upon  the  mass  of 
the  people;  securing  its  control  by  restric- 
tions, rights,  privileges,  monopolies  and  all 
of  the  thousands  of  methods  by  which  the 
free  spirit  of  the  individual  could  be  re- 
pressed, hampered  and  restrained.  Op- 
posed to  this  has  been  that  principle  that 
expresses  itself  in  complete  freedom  of  all 
individuals,  that  recognizes  no  rights  of 
power  of  any  kind  and  which  holds  as  its 
chief  tenet  an  equality  of  men  before  the 
law. 

The  pages  of  history  are  filled  with  the 
records  of  bloody  revolutions  of  the  peoples 
against  the  real  and  imaginary  restrictions 
of  their  ruling  classes,  and  the  contest  is 
still  on.  Under  one  regime  the  individual 
exists  for  the  state,  to  be  used  as  the  state 
may  direct,  and  to  contribute  to  the  state 
all  of  his  earnings  except  those  sufficient 
for  existence.  If  examined,  the  state  is 
found  in  this  case  to  be  a  ruling  class 
whose  business  it  is  to  dominate  the  classes 
ruled.  It  was  epitomized  in  the  saying  of 
Louis  XIV,  "L'etat!  c'est  moi."  Under  the 
opposing  plan,  the  state  exists  for  the  indi- 
vidual and  is  limited  to  certain  definite 
functions,  such  as  securing  equality  of  op- 
portunity, protection  of  property  and  the 
administration  of  justice.  Free  to  exercise 
his  native  abilities  in  any  direction  con- 
sistent with  the  rights  of  his  neighbors, 
the  normal  individual  may  pass  his  lifetime 
without  coming  into  any  contact  with  the 
government,  whose  activities  are  reduced  to 
an  extreme  minimum. 

This  latter  has  been  the  American  plan, 
and  under  it  the  Americans  have  developed 
their  land  unrestrained  by  the  trammels  of 
an   arbitrary   and   restricting  government. 

In  doing  this  they  have  developed  under 
private  initiative  an  efficiency  of  construc- 
tion and  administration  undreamed  of  by 
any  other  nation,  ancient  or  modern. 

Defects  op  Individualism 

It  is  not  to  be  supposed  that  any  form 
of  human  organization  is  without  defects. 
The  unrestrained  individualism  of  America 
has  placed  power  and  wealth  in  the  hands 
of  men  who  have  immediately  endeavored 
to  secure  to  themselves  the  privilege  of 
power  by  instituting  monopolies,  by  secur- 
ing control  of  the  government  and  by  usurp- 
ing its  functions,  even  as  an  aristocracy 
does. 

This  result  of  unrestrained  individualism 
becomes    immediately    antagonistic   to   the 
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individual,  and  hence  any  aggregation  of 
men  who  attempt  to  monopolize  any  source 
of  wealth  or  to  secure  to  themselves  any  of 
the  functions  of  government  becomes  there- 
by opposed  to  the  interests  of  the  indi- 
vidual. They  are  thus  subject  to  all  the 
criticism  advanced  against  any  ruling 
class,  whether  it  be  aristocratic,  ecclesiasti- 
cal or  financial. 

Growth  and  Defects  of  Regulation 

In  many  states,  and  also  in  the  national 
government,  the  exercise  of  arbitrary 
power  by  corporations,  together  with  the 
concomitant  corruption  of  all  the  functions 
of  the  state  which  usually  go  with  arbitrary 
power,  led  or  is  leading  to  political  revolt. 
In  California  an  upheaval  took  place  some 
years  ago  which  had  the  effect  of  largely 
eliminating  corrupt  influences  from  the 
politics  of  the  state  and  of  placing  a  group 
of  honest  and  capable  men  in  charge  of 
affairs.  The  gradual  elimination  of  such 
influences  from  the  national  government  is 
known  to  all. 

It  is,  however,  a  good  illustration  of  the 
inconsistency  of  the  works  of  men  that 
many,  if  not  all,  of  the  efforts  of  those  whose 
business  it  was  to  reform  abuses  have 
brought  about,  or  are  seeking  to  bring 
about,  conditions  that  effectually  perpetu- 
ate the  abuses  of  the  past  and  which  more 
and  more  restrain,  hamper  and  discourage 
that  private  initiative  which  has  created 
this  country.  Yielding  to  that  demand  for 
a  state  guarantee  of  any  monopoly  which 
comes  from  those  who  enjoy  the  fruits  of 
the  monopoly,  or  in  a  futile  attempt  to  con- 
trol existing  monopolies,  state  commissions 
of  all  kinds  have  been  formed.  State  com- 
missions in  California  control  the  actions  of 
your  barber  or  dictate  where  you  shall  hunt 
or  fish.  In  California  a  commission  has  con- 
trol of  all  waters  above  the  ground  or  under 
it.  The  State  Railroad  Commission  is  ap- 
parently unlimited  in  its  control  over  all 
forms  of  corporate  or  individual  activities 
which  relate  to  that  elastic  term,  the  public 
service.  More  and  more  commissions  are 
proposed,  such  as  one  to  regulate  and  con- 
trol the  sale  of  the  products  of  the  soil. 
Such  tendencies  grow  by  what  they  feed 
upon,  and  under  this  extension  of  powers 
of  government  the  individual  disappears. 

Several  bad  results  flow  from  the  develop- 
ment of  the  functions  of  the  state.  Its 
immediate  effect  is  to  hamper  and  restrain 
the  individual.  With  our  rapidly  increas- 
ing population  it  is  becoming  more  and 
more  difficult  for  any  individual  to  make  his 
way  or  give  scope  to  his  talents.  The  way 
should  be  cleared  of  every  obstacle  it  is 
possible  to  eliminate  from  the  path  of  na- 
tive ability.  Yet  the  formation  of  state 
commissions,  with  rules,  regulations,  fees, 
hearings,  examinations,  reports  and  all 
their  attendant  functions,  serves  only  to 
restrain  and  obstruct  the  normal  man,  for 
whom  there  are  already  a  sufficient  number 
of  obstacles.  No  matter  how  much  any  gov- 
ernment might  ever  reduce  its  functions,  it 
could  never  act  as  other  than  a  deterrent 
upon  individual  initiative. 

Certificates  of  Monopoly 

The  most  important  result  of  the  activi- 
ties of  government  commissions  is,  how- 
ever, the  virtual  confirmation  by  the  state 
of  existing  corporations,  thus  making  them 
monopolies.  Going  beyond  the  usual  re- 
strictions, the  California  Railroad  Commis- 
sion has,  in  the  case  of  hydroelectric  com- 
panies, taken  the  stand  that  it  may  debar 


any  given  corporation  from  a  designated 
territory.  This  it  has  done,  in  at  least  one 
case.  The  net  result  has  been  that  those 
corporations  which  existed  at  the  time  of 
the  formation  of  the  commission  have  prac- 
tically received  a  state  certificate  of  monop- 
oly, and  that  over  most  of  the  state  no  new 
corporation  can  be  formed  to  develop  its 
abundant  water  powers. 

The  plea  is  made  that  this  is  done  for 
the  benefit  of  society  in  reducing  competi- 
tion and  duplication  of  physical  properties, 
with  a  resulting  reduction  in  price  of  serv- 
ice. This  is  a  theory  much  talked  about 
and  believed  in  by  those  unfamiliar  with 
that  basic  natural  law  of  competition  in 
all  things  which  is  the  order  of  the  world. 
A  transient  success  is  sometimes  attained 
by  individuals  or  by  states  in  the  efforts  to 
stifle  competition,  but  the  final  result  is 
usually  a  violent  break  up  of  the  suppressed 
activities  or  the  death  of  the  thing  sup- 
pressed. No  society  can  long  survive  the 
lack  of  active  competition  in  all  its  ele- 
ments, and  any  government  or  division  of 
government  which  attempts  to  eliminate 
the  beneficial  and  life-giving  effects  of  com- 
petition is  but  hastening  the  ultimate  death 
of  the  society  which  it  was  formed  to  pro- 
tect. 

The  Inspiration  of  Competition 

Competition  in  the  physical  world  results 
in  the  adoption  of  new  apparatus  and  the 
rejection  of  the  old,  a  constant  striving  for 
betterment,  the  discovery  of  new  principles 
of  nature  and  the  invention  of  new  devices. 
The  restriction  of  competition  by  govern- 
mental authority  or  otherwise  carries  with 
it  a  satisfaction  with  things  as  they  are, 
the  retention  of  old  devices  and  outworn 
apparatus,  a  suppression  of  the  new  and 
generally  a  wasteful  and  expensive  method 
of  accomplishing  a  given  result.  In  the  in- 
tellectual world  the  one  is  the  inspiration 
of  never-ending  youth,  with  an  ever-widen- 
ing horizon  into  the  unknown  domain  of 
nature  that  leads  on  and  on  into  the  future ; 
the  other  is  that  satisfaction  with  the  ac- 
complished fact,  the  setting  of  a  limit  to 
endeavor — an  old  age  that  presages  extinc- 
tion. It  is  of  far  more  importance  to 
preserve  the  spirit  of  youth  and  adventure 
in  a  nation  than  to  set  limits  and  bounds 
to  the  individuals  in  order  that  duplicate 
installations  of  certain  physical  plants  be 
avoided  and  "society"  be  saved  some  money. 

That  any  money  is  ever  saved  by  the 
creation  of  monopolies  by  government  is 
much  to  be  doubted.  By  restriction  of  the 
rate  of  return  to  a  definite  sum  based  upon 
the  value  of  the  physical  plant  involved, 
commissions  have  taken  from  corporations 
all  incentive  to  better  their  plants  and  elim- 
inate waste.  The  writer  once  suggested  to 
a  corporation  president  the  elimination  of 
four  separate  small  and  wasteful  plants 
and  the  substitution  of  one  new  plant  to 
perform  the  same  service.  Immediately 
came  the  reply  that  from  his  standpoint 
nothing  would  be  gained,  as  the  commis- 
sion in  charge  would  merely  make  a  corre- 
sponding reduction  in  his  rate,  leaving  him 
with  nothing  but  added  financial  responsi- 
bility for  the  cost  of  the  new  plant. 

The  Specific  Case  of  Hydroelectric 
Development 

The  generation  of  energy  from  falling 
water,  its  transmutation  into  electric  en- 
ergy and  the  transmission  over  long  dis- 
tances to  the  place  of  use  originated  in 
California   and   rapidly    spread   over   this 


country  and  the  world.  The  men  who 
initiated  and  constructed  the  first  experi- 
mental plants  and  by  their  vision,  energy 
and  daring  demonstrated  the  feasibility  of 
the  idea  contributed  thereby  to  humanity 
such  signal  service  that  it  can  only  be  com- 
pared to  that  rendered  by  the  inventors  of 
the  steam  engine  or  the  builders  of  the 
first  railroads.  It  was  one  of  the  great 
mechanical  achievements  of  all  time.  By 
the  power  developed  in  the  distant  moun- 
tains, cities  are  lighted,  houses  warmed, 
urban  and  interurban  traffic  is  carried  and 
flooded  lands  are  drained  or  dry  lands  are 
irrigated.  In  short,  the  diversified  life  of 
a  modern  community  exists  with  hydro- 
electric power  as  one  of  the  vital  elements. 
Nothing  has  been  destroyed;  the  water 
still  falls,  and  will  fall  when  those  who  have 
strived  to  prevent  this  development  will 
have  passed  away. 

A  Mark  for  Abuse 

Yet  with  all  the  benefits  conferred  and 
recognized,  the  corporations  generating 
and  distributing  hydroelectric  power  be- 
came the  mark  for  all  phases  of  that  unin- 
telligent and  unrestrained  abuse  so  com- 
mon to  American  life.  No  name  was  too 
harsh,  no  strictures  were  too  severe  for 
those  who,  under  the  existing  laws,  had 
appropriated  and  used  the  waters  of  moun- 
tain streams  and  made  them  serve  man- 
kind. According  to  some,  the  people  of  the 
country  had  been  robbed  of  their  birth- 
right. The  water  powers  of  the  country 
had  been  absorbed  by  the  money  trust.  All 
the  benefits  arising  from  the  use  of  water 
had  accrued  to  the  corporations  and  no 
benefit  whatever  rendered  to  the  people. 

Departments  of  the  national  government 
vied  with  each  other  in  compiling  statistics 
as  to  the  extent  and  magnitude  of  the 
robbery,  and  legislation  followed,  with  the 
states  doing  their  share.  The  reader  may 
recall  how  Mr.  Roosevelt,  early  in  his  first 
term,  vetoed  a  bill  that  permitted  the  build- 
ing of  a  power  plant  on  the  James  River, 
and  thus  saved  the  power  for  the  people. 
One  who  takes  second  thought  may  be  led 
to  inquire  as  to  the  many  thousands  of  tons 
of  coal  which  have  since  been  burned  to 
furnish  the  equivalent  of  that  energy,  and 
which  can  never  be  regained.  Possibly  the 
plant  was  built  in  later  years,  but  the  ex- 
ample is  typical.  The  point  to  be  held 
clearly  in  mind  is  that  unless  one  follows 
blindly  the  teachings  of  a  state  socialism, 
all  of  this  outcry  was  a  cry  of  wolf  when 
there  was  no  wolf,  and  the  net  result  is 
disastrous. 

California's   Requirements  for  Water- 
Power   Development 

To  appreciate  the  extent  to  which  gov- 
ernmental control  and  restriction  can  go, 
one  must  pass  in  review  the  procedure 
necessary  in  order  to  establish  a  hydro- 
electric power  company  in  California. 

1.  The  issuance  of  securities,  a  vital  con- 
cern with  any  project,  is  directed  and  con- 
trolled by  the  state  commissioner  of  corpo- 
rations under  the  "Blue  Sky  Law." 

2.  Most  of  the  water  powers  of  the  state 
lie  in  mountains  covered  by  the  reserves  of 
the  national  forests.  The  national  govern- 
ment does  not  control  the  water,  but  it  does 
own  the  land,  and  nothing  but  a  permit  can 
be  obtained  for  rights-of-way.  This  per- 
mit compels  the  company  to  submit  to  re- 
strictions as  to  rates  charged  and  conduct 
of  its  affairs  in  parts  of  the  state  not 
subject  to  the  jurisdiction  of  the  United 
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States,  and  the  permit  for  rights-of-way 
can  be  revoked  at  any  time  by  the  Secretary 
of  Agriculture. 

3.  Outside  of  the  national  forests  there 
is  usually  a  fringe  of  United  States  lands 
in  control  of  the  Land  Department.  Rights- 
of-way  can  be  obtained  only  by  permit 
through  a  procedure  similar  to  that  of  the 
Forest  Service,  and  the  permit  can  be  re- 
voked at  will  by  the  Secretary  of  the  In- 
terior. A  permit  given  to  the  city  of  San 
Francisco  by  one  secretary  was  revoked  by 
another. 

Control  of  Water 

4.  The  control  of  water  rests  with  its 
owner,  the  state  of  California.  A  water 
commission  has  been  formed  having  full 
control.  Any  company  desiring  to  use 
water  in  the  development  of  a  hydroelectric 
power  plant  applies  to  the  commission  and 
receives,  not  a  permit  to  use  the  water,  but 
only  one  to  build  the  plant.  After  having 
built  the  plant,  the  company  again  applies 
to  the  water  commission  for  a  license  to  use 
the  water,  which  the  commission  may  re- 
fuse or,  if  given,  revoke  at  any  time. 

There  is  some  doubt  as  to  this  latter 
point,  as  a  member  of  the  commission  has 
expressed  the  opinion  that  the  license  must 
issue.  That  the  reader  may  judge,  the  fol- 
lowing extract  is  taken  from  the  law  creat- 
ing the  commission: 

"Said  license  shall  be  in  such  form  as 
may  be  prescribed  by  the  state  water  com- 
mission under  the  provisions  of  this  act. 
But  if  the  said  commission  shall  find,  upon 
inspection  and  examination  of  the  works 
constructed,  that  the  construction  and  con- 
dition of  said  works  are  not  in  conformity 
with  the  law,  the  rules  and  regulations  of 
the  state  water  commission,  the  terms  of 
the  approved  application  and  the  terms  of 
the  permit,  then  and  in  that  case  the  said 
commission  may,  after  due  notice  in  writ- 
ing and  in  the  manner  provided  in  sections 
1011,  1012  and  1013  of  the  Code  of  Civil 
Procedure  to  the  applicant  or  the  holder  of 
the  permit,  and  a  public  hearing  thereon, 
refuse  to  issue  said  license." 

In  case  of  such  refusal,  an  appeal  can  be 
had  to  the  courts. 

Be  this  as  it  may,  it  can  readily  be  seen 
what  uncertainty  lies  about  the  building  of 
a  power  plant.  Rarely  does  any  project  of 
moment  involve  an  expenditure  of  less  than 
$5,000,000,  and  no  one  can  be  found  to 
advance  money  for  such  construction  when 
the  right  to  the  use  of  the  water  can  be 
obtained  only  after  the  plant  is  built,  and 
possibly  after  a  vexatious  lawsuit.  Other 
burdensome  restrictions  are  incorporated 
in  the  law,  such  as  that  of  sharing  a  con- 
structed power  station  with  a  competitor  if 
all  the  water  in  the  stream  is  not  used. 

Broad  Power  of  State  Commission 

5.  Probably  the  chief  deterrent  to  the 
building  of  new  power  plants  in  California 
is  the  State  Railroad  Commission,  which 
has  almost  unlimited  power  over  all  public- 
service  corporations.  In  the  law  forming 
the  commission  it  is  specifically  exempted 
from  the  provisions  of  the  state  constitu- 
tion, and  as  the  law  was  approved  by  the 
people  in  referendum,  it  is  supreme.  Acting 
under  the  provisions  of  this  law  the  com- 
mission has  denied  a  certain  power  com- 
pany the  right  to  sell  electric  energy  in  one 
part  of  the  state.  The  case  was  carried 
through  the  courts  and  determined  in  favor 
of  the  commission.  It  being  possible  for 
the  commission  to  restrict  the  activities  of 


any  new  company,  and  there  being  no  re- 
straint upon  the  caprice  of  a  body  the  per- 
sonnel of  which  changes  from  time  to  time, 
no  one  can  venture  to  initiate  any  new 
enterprise. 

Development  at  a  Standstill 

This  then  represents  in  detail  how  gov- 
ernmental restraints  have  practically 
brought  to  a  complete  stop  all  new  enter- 
prises of  the  type  in  question  and  have 
thereby  given  the  certificate  of  monopoly 
to  those  corporations  which  the  accident 
of  prior  construction  has  placed  in  a  con- 
trolling position.  No  one  can  be  found  who 
will  venture  the  necessary  funds  for  new 
plants  when  four  separate  governmental 
bodies,  two  national  and  two  state,  have  the 
power  to  revoke  permits,  any  one  of  which 
will  compel  a  cessation  of  business.  To 
those  who  think  that  state  control  will 
bring  relief  from  national  control  the  pro- 
ceedings of  California  are  offered  as  a  sub- 
ject for  reflection. 

It  may  be  claimed  that  the  existing  com- 
panies can  supply  all  necessary  power  for 
the  future  and  that  others  are  therefore 
unnecessary.  To  this  the  reply  can  be  made 
that  it  is  given  to  no  one,  least  of  all  a 
government  commission,  to  read  the  future 
and  to  determine  in  advance  what  the 
course  of  events  will  be. 

An  example  will  suffice.  California  is  an 
agricultural  state  and  even  now  needs  arti- 
ficial fertilizers,  some  of  which  can  be  pro- 
duced by  the  electric  process.  Less  than  10 
per  cent  of  the  available  water  power  is 
developed  for  use,  and  it  is  conceivable 
that,  were  the  governmental  restrictions 
removed,  this  much  needed  industry  might 
be  started.  Under  existing  conditions,  for 
any  new  company  to  start  such  an  industry 
is  practically  impossible. 

This  is  a  criticism  of  measures  and  not 
of  men.  The  men  in  charge  of  the  various 
governmental  bureaus  are  capable,  honest 
and  obliging,  and  their  procedure  is  reason- 
ably eflScient.  They,  and  all  who  favor 
them,  are  the  victims  of  a  false  theory 
which  has  no  basis  in  human  experience. 
They  have  created  a  Frankenstein  that  ap- 
parently is  now  beyond  the  control  of  any 
one. 

The  Remedy 

In  order  that  these  notes  be  other  than 
expressions  of  discontent,  it  is  necessary  to 
set  forth  a  different  course  to  be  pursued. 
Either  the  national  forests  should  be  re- 
moved from  the  control  of  the  national  gov- 
ernment and  given  over  to  the  states  to 
which  they  belong,  or  the  national  govern- 
ment should  submit  to  state  laws  in  the 
same  manner  as  any  other  owner  of  land. 
The  former  is  preferable,  as  it  would  there- 
by reduce  the  powers  of  the  national  gov- 
ernment in  a  domain  where  such  reduction 
is  vitally  necessary.  In  any  case,  whether 
national  or  state,  the  permit  system,  with 
the  right  to  cancel  the  permit  resting  in  the 
hands  of  an  official  subject  to  no  one,  should 
be  eliminated  everywhere. 

The  lease  of  lands  or  water  rights  should 
be  made  the  subject  of  a  contract  over  a 
definite  term  and  longer.  This  would  re- 
move the  uncertainty  which  comes  from 
the  possibility  of  individual  caprice.  No 
land  or  water  right  should  ever  be  granted 
in  perpetuity  to  any  one.  The  state  should 
retain  its  eminent  domain,  but  if  it  desires 
to  grant  the  use  of  such  properties  it  should 
do  so  in  good  faith  and  not,  while  seeming 
to  grant  rights  of  use,  actually  prohibit  the 


use  by  the  insertion  of  burdensome  and  un- 
necessary restrictions. 

Finally,  the  power  to  stop  any  one  from 
entering  into  any  business  should  be  taken 
from  all  commissions  on  the  grounds  that 
it  is  dangerous  to  American  liberties  to 
intrust  such  power  to  groups  of  public  offi- 
cials, however  well  intentioned.  The  com- 
missions should  use  their  powers  and 
efforts  to  secure  justice  and  fair  treatment 
to  all  and  not  seek  to  establish  and  confirm 
monopolies  by  the  suppression  of  competi- 
tion. 

Government  and  the  Man 

Unfortunately  the  same  tendency  to  re- 
sort to  the  government  for  a  solution  of  all 
problems  becomes  more  and  more  apparent 
in  America.  The  flaccid  tenets  of  socialism, 
by  which  men  are  taught  to  look  to  the 
government  for  all  things,  seem  to  be  break- 
ing down  the  self-reliance  of  the  nation. 
The  principle  that  no  government  can  do  as 
well  for  any  man  as  that  man  can  do  for 
himself  seems  to  have  been  lost  sight  of. 
All  government  is  parasitic  in  its  nature 
and  those  who  labor  for  it  produce  nothing. 
As  the  powers  of  government  are  extended 
the  privileges  of  the  strong  and  powerful 
are  confirmed  as  monopolies,  the  restraints 
and  prohibitions  upon  the  individual  are 
multiplied  and  his  struggle  for  expression 
and  the  right  to  live  is  everywhere  opposed. 
From  the  restrictions  of  other  individuals 
he  may  free  himself,  but  from  those  of  his 
government  there  is  no  appeal. 

A  final  thought  is  that  all  this  investiga- 
tion, valuation  and  regulation  produces 
little  or  nothing.  Rarely  are  rates  lowered, 
service  bettered  or  financial  dealings  made 
more  secure.  Here  and  there  some  abuses 
are  corrected  and  the  tiresome  procedure 
of  law  courts  replaced  by  the  more  open 
forum  of  the  commission  hearing.  The 
negative  result  is  the  diversion  from  real 
creative  effort  of  the  energies  of  the  numr 
ber  of  earnest  men  engaged  in  such  profit- 
less work,  for  it  must  always  be  borne  in 
mind  that  except  in  such  rare  cases  as  the 
Panama  Canal  or  the  Reclamation  Service 
no  government  ever  created  anything  of 
value  to  humanity,  being  by  its  very  nature 
restrictive  and  not  creative. 

Believing  these  things  to  be  true,  that 
present  extension  of  governmental  powers 
is  inimical  to  all  that  represents  progress 
in  American  life  and  that  danger  lies  ahead 
on  our  present  course,  this  article  is  written 
as  a  protest  and  a  warning. 


Experiment  with  Western  Wood  for 
Manufacture  of  Paper 

A  study  of  methods  of  barking,  chipping, 
.screening  and  baling  chips  was  recently 
completed  at  the  U.  S.  Forest  Products  Lab- 
oratory at  Madison,  Wis.  Certain  West- 
ern woods  are  said  to  be  adapted  for  manu- 
facture into  pulp.  It  is  estimated  that  some 
of  these  can  be  cut  into  chips  which,  when 
dried  and  baled,  can  be  delivered  to  the 
mills  in  Wisconsin  at  a  small  advance  over 
the  cost  of  chips  from  local  timbers.  One  of 
the  serious  problems  connected  with  the 
drying  of  Western  woods,  particularly  sugar 
pine,  is  a  peculiar  brown  stain  which  de- 
velops during  seasoning.  In  an  effort  to 
establish  some  method  of  kiln  drying  where- 
by this  difficulty  would  be  eliminated  the 
laboratory  secured  a  carload  of  sugar-pine 
logs  and  made  test  runs.  The  results  indi- 
cate that  a  solution  of  the  problem  has 
been  found. 
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Formulas  for  Width  of  Base  of  Gravity 
Retaining  Walls 

Neat  Dimensions  and  Width  of  Footings  Determined  for  Vari- 
ous Cases  Based  Upon  Middle  Third  and  Overturning  Limits 

By  T.  A.  SMITH 
Structural  Engineer,  Division  of  Valuation,  Interstate  Commerce  Commission,  Chicago 


NO  FORMULAS  are  in  general  use  for 
determining  the  width  of  base  for  grav- 
ity retaining  walls,  some  cut-and-try  proc- 
ess usually  being  applied — a  process  which 
is  slow  and  unsatisfactory  unless  the  de- 
signer has  had  considerable  experience  in 
such  work.  The  formulas  presented  here- 
with are  practical  expressions  which  can 
be  applied  to  cases  of  walls  on  rock  founda- 
tions or  to  footing  courses  on  hard  foun- 
dations in  which  the  toe  pressure  is  easily 
resisted  by  the  foundation.  These  for- 
mulas can  be  applied  directly  and  eliminate 
the  use  of  approximate  methods. 

Safe  design  of  an  ordinary  gravity  re- 
taining wall  requires  that  the  width  of  the 
base  should  be  such  that  the  following  two 
conditions  will  be  fulfilled:  (1)  The  line 
of  resultant  pressure  must  fall  a  certain 
generally  accepted  safe  distance  back  of 
the  toe;  (2)  the  unit  bearing  under  the  toe 
must  not  exceed  the  safe  bearing  resistance 
of  the  underlying  material. 

A  wall  may  fulfill  either  one  of  the  above 
conditions  and  yet  fail  if  it  does  not  fulfill 
the  other.  For  example,  a  wall  may  rest 
on  rock  that  has  a  high  bearing  resistance 
and  yet  fail  on  account  of  crushing  of  the 
toe  if  its  base  is  not  of  such  width  that  the 
resultant  line  of  pressure  falls  some  appre- 
ciable distance  back  of  the  toe.  On  the 
other  hand,  it  is  quite  common  to  assume 
that  a  wall  is  safe  if  its  resultant  line  of 
pressure  falls  within  the  middle  third  of 
the  base.    This,  however,  is  not  always  the 


case,  as  the  toe  pressure  under  a  wall  with 
a  comparatively  soft  foundation  may  be 
great  enough  to  cause  failure  even  though 
the  resultant  falls  inside  the  middle  third. 
It  can  be  seen  offhand  that  a  gravity 
wall  on  a  rock  foundation  will  fulfill  the 
second  condition  if  it  fulfills  the  first,  for. 
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NOTATION    FOR   RETAINING-WALL  FORMULAS 

in  any  wall  in  which  the  resultant  line  of 
pressure  falls  an  appreciable  distance  back 
of  the  toe,  the  toe  pressure  will  be  less  than 
the  bearing  resistance  of  rock.  The  same 
is  true  for  that  portion  of  any  wall  above 
its  footing  course,  because  the  footing 
course  can  be  considered  as  a  rock  founda- 
tion for  the  portion  of  the  wall  above  the 
footing.  It  follows,  then,  that  in  designing 
a  wall  on  a  rock  foundation  or  the  neatwork 
of  any  wall  that  has  a  concrete  footing,  it 
is  necessary  to  fulfill  only  the  first  condi- 


tion, and  the  second  one  will  be  satisfied 
automatically. 

Formulas  foe  Typical  Gravity  Walls 

Fig.  1  shows  a  typical  cross-section  of 
the  neatwork  of  a  gravity  retaining  wall, 
the  cross-hatched  area  back  of  the  wall 
representing  horizontal  earth  pressure 
The  method  of  applying  earth  pressure  is 
adopted  from  the  recommended  practice  of 
the  American  Railway  Engineering  Asso- 
ciation, Vol.  10,  Part  2. 

Using  the  notation  indicated  on  the  fig- 
ure, and  letting  c  be  the  weight  of  con- 
crete per  cubic  foot,  e  the  weight  of  earth 
per  cubic  foot,  and  r  the  ratio  of  horizontal 
earth  pressure  to  vertical  pressure,  for- 
mulas have  been  derived  and  tabulated  in 
Table  1  for  the  case  where  the  resultant 
pressure  falls  at  the  limit  of  the  middle 
third.  In  Table  2  are  presented  the  for- 
mulas for  the  case  where  the  righting 
moment  is  made  equal  to  twice  the  over- 
turning moment.  In  both  tables  the 
thickness  of  the  wall  at  top  t  and  the  bat- 
ter on  one  face  is  assumed  and  that  for  the 
other  face  computed,  using  constants  which 
are  evaluated  for  several  of  the  most  usual 
conditions,  as  indicated  in  the  tables. 

The  condition  that  the  resultant  line  of 
pressure  must  pass  through  the  edge  of  the 
middle  third  requires  a  somewhat  wider 
base  than  is  usually  provided  for  the  neat- 
work of  a  gravity  wall  or  for  a  wall  on  a 
rock  foundation.  The  condition  that  the 
righting  moment  about  the  toe  must  be 
equal  to  twice  the  overturning  moment 
gives  results  more  consistent  with  common 
practice. 

Width  op  Footings 

The  foregoing  methods  may  also  be  ap 
plied,  with  certain  modifications,  to  the  de 
termination  of  the  width  of  footings.    Fig. 
2  shows  a  typical  cross-section  of  a  gravity 
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TABLE  3 — FORMULAS  FOR  WIDTH  OP  RETAINING-WALL  FOOTINGS 


wall  with  a  footing  course.  The  following 
notation,  in  addition  to  what  has  already 
been  given  and  shown  on  the  figures,  is 
used:  L  is  the  weight  falling  within  the 
base  of  the  neatwork;  g,  the  distance  from 
the  toe  of  the  neatwork  to  the  center  of 
gravity  of  vertical  loads  on  base  of  neat- 
work; P,  the  allowable  unit  bearing  under 
the  toe  of  the  footing;  Pt,  the  actual  unit 
toe  pressure  obtained  by  formula;  W,  the 
total  bearing  on  base  of  footing;  and  Q, 
the  distance  from  the  toe  of  footing  to  the 
resultant  line  of  pressure. 

The  formulas  in  Table  3  have  been  derived 
for  three  cases,  as  there  noted.  It  must 
be  remembered  that  v  and  q  are  depend- 
ent upon  each  other.  In  solving  for  the 
footing  offset  at  the  toe,  a  numerical  value 
must  be  assumed  for  the  offset  at  the  heel, 
or,  if  the  offset  at  the  toe  is  fixed,  say  by  a 
property  line  or  street  line,  the  numerical 
value  of  q  is  assumed  and  the  value  of  v 
found,  after  which  the  total  width  of  foot- 
ing is  obtained. 

If  Pt  is  found  to  be  greater  than  the  al- 
lowable soil  bearing,  the  footing  must  be 
made  wider.  On  the  other  hand,  if  Pt  is 
found  to  be  less  than  the  allowable  bear- 
ing, the  footing  can  be  made  narrower;  but 
this  is  not  to  be  recommended  unless  the 
foundation  is  rock  or  a  soil  that  has  a  safe 
bearing  resistance  at  least  50  per  cent 
greater  than  Pt-  In  this  case  the  same  rule 
can  be  applied  to  the  wall  that  has  been 
applied  to  the  neatwork — that  is,  the  foot- 
ing should  be  made  wide  enough  so  that  the 
sum  of  the  righting  moments  about  the  toe 
is  equal  to  twice  the  sum  of  the  overturning 
moments. 

After  having  determined  the  dimensions 
of  the  neatwork  by  the  use  of  Table  1  or 
Table  2,  a  trial  width  of  footing  and  the 
corresponding  toe  pressure  may  be  found 


by  the  use  of  the  formulas  under  Case  1, 
Table  3.  If  the  toe  pressure  varies  much 
from  the  allowable  safe  toe  pressure  P,  re- 
calculate the  width  of  footing,  using  the 
formulas  in  Case  2  or  3,  according  to  the 
directions  under  Case  1.  The  footing  must 
then  be  investigated  for  strength  against 
bending  under  the  edge  of  the  neatwork. 
Steel  reinforcing  may  be  required  or  it 
may  be  necessary  to  make  the  footing 
thicker.  If  it  is  made  thicker,  the  width 
will  probably  have  to  be  recalculated. 

The  formulas  in  Table  3  can  also  be  ap- 
plied to  abutments  and  to  reinforced-con- 
crete  retaining  walls.  Any  irregularity  in 
size  or  shape  of  neatwork  is  taken  care  of 
automatically  in  calculating  the  values  of  L 
and  g. 

Government  Survey  to  Be  Made 
on  Pacific  Coast 

The  government  will  begin  next  year  a  re- 
survey  of  the  Pacific  Coast  from  Mexico  to 
Alaska,  extending  at  some  points  10  miles 
from  shore,  according  to  recent  announce- 
ments made  in  San  Francisco  through  the 
coast  pilot  section  of  the  Coast  and  Geo- 
detic Survey  service.  The  survey  will  prob- 
ably include  wire-drag  work  in  the  smaller 
harbors  of  the  coast  for  uncharted  rocks. 
It  is  primarily  a  hunt  for  submerged  val- 
leys and  pinnacle  rocks,  it  is  stated.  Par- 
ticular attention  will  be  paid  to  waters  along 
the  Mendocino  coast  in  northern  California, 
where  there  have  been  found  many  abrupt 
holes  300  fathoms  or  more  in  depth  on  a 
bottom  otherwise  40  to  60  fathoms  below 
the  surface.  The  work  will  be  directed 
chiefly  from  the  Coast  and  Geodetic  Sur- 
vey steamer  "Surveyor,"  which  is  to  be  sent 
around  from  the  Atlantic  Coast  early  next 
year. 


Reports  on  Year's  Operation 
of  Fitchburg  Sewage  Works 

F.  W.  Jones,  Chemist,  Gives  Experiences  in  the 

Maintenance  of  Imhoff  Tanks  and 

Sprinkling  Filter 

THAT  the  sewage-treatment  plant  at 
Fitchburg,  Mass.,  consisting  of  Imhoff 
tanks  and  sprinkling  filter,  is  turning  out 
a  good  effluent  and  is  fulfilling  the  purpose 
for  which  it  was  designed  is  the  conclusion 
reached  by  Frank  Woodbury  Jones,  super- 
vising chemist,  in  his  latest  annual  report 
to  David  A.  Hartwell,  chief  engineer  of  the 
Sewage  Disposal  Commission.  The  report 
covers  operation  for  the  fifty-two  weeks  be- 
ginning Dec.  4,  1914,  and  ending  Dec.  2, 
1915.  The  Fitchburg  plant  was  described 
in  the  Engineering  Record  of  June  7,  1913, 
page  633.  Extracts  from  Mr.  Jones'  report 
on  operation  follow: 

Screenings 

The  bar  screen  at  the  siphon  chamber 
with  a  clear  space  of  1%  in.  has  been  in 
use  during  the  entire  year.  It  is  raked 
twice  daily,  and  once  each  week  the  accumu- 
lated material,  consisting  largely  of  paper, 
rags,  fruit  skins,  offal,  etc.,  is  measured, 
taken  from  the  chamber  and  buried  near-by. 
A  total  of  510  cu.  ft.  was  collected  and  re- 
moved. Calculations  during  dry-weather- 
flow  periods  show  that  the  screenings 
amount  to  0.5  to  0.6  cu.  ft.  per  1,000,000 
gal.  of  sewage  screened. 

The  disposal  works  proper  have  been  in 
operation  a  total  of  321  days,  leaving  43 
days  when  the  whole  plant  was  shut  down, 
the  reasons  for  this  being:  (1)  Repairs  to 
the  blow-off  valve,  which  required  a  wait  of 
10  days;  (2)  connection  for  the  Bemis  Road 
siphon  and  alterations  to  the  dosing  tanks 
taking  29  consecutive  days;  and  (3)  high 
storm  flows  at  various  times  aggregating 
4  days. 

Imhoff  Tanks 

All  the  Imhoff  tanks  were  in  use  until 
May  14,  when  with  the  coming  of  warm 
weather  it  seemed  advisable  to  operate  but 
two  tanks  at  one  time,  since  the  flow  of 
sewage  was  not  large  enough  to  insure  a 
nonseptic  effluent.  This  policy  was  con- 
tinued throughout  the  rest  of  the  year.  The 
period  of  detention  has  varied  therefore 
from  10  hours  or  more  to  about  3  or  4 
hours. 

To  insure  the  intended  working  of  the 
tanks  it  is  found  necessary  to  poke  the  slots 
for  a  short  time  daily  to  provide  free  travel 
for  the  sludge  to  the  digestion  compartment. 
If  this  is  done  regularly  there  is  no  trouble, 
but  if  neglected  the  tanks  become  unsightly 
with  patches  of  floating  sludge. 

The  scum  in  the  side  walls  varied  in  depth 
from  nothing  to  6  ft.  When  noted  in  any 
large  amount  it  was  agitated  with  a  stream 
of  water  or  plunger  and  thus  kept  from  be- 
coming hard  and  impervious.  Gas  rises 
constantly,  but  not  vigorously,  and  as  yet 
there  has  been  but  little  foaming,  and  then 
only  in  one  tank. 

The  surface  of  the  sedimentation  cham- 
ber is  kept  as  free  as  possible  from  floating 
grease  balls,  etc.,  by  frequent  skimming,  and 
to  prevent  clogging  of  the  nozzles  by  ma- 
terial which  escapes  by  the  scum  boards, 
screens  made  of  cellar  window  wire,  %-in. 
mesh,  were  placed  at  the  outlet  ends  of  the 
tanks  on  March  9.  While  not  eliminating 
nozzle  clogging,  these  screens  have  proved 
of  sufficient  value  to  warrant  continued  use. 
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The  direction  of  the  flow  was  reversed 
six  times,  and  the  sludge,  from  measure- 
ments taken  by  means  of  a  small  pitcher 
pump  coupled  to  a  1-in.  hose  calibrated  in 
1-ft.  lengths,  has  been  found  to  assume  a 
fairly  uniform  depth  in  the  digestion  com- 
partment. 

A  total  of  725,355,000  gal.,  a  daily  aver- 
age of  2,261,800  gal.,  has  been  treated  in 
the  Imhoff  tanks  giving  an  average  removal 
of  70.2  per  cent  of  the  total  suspended 
matter,  or  97.6  per  cent  of  the  settleable 
solids.  This  amounts  to  a  total  of  459.4 
tons  of  drj'  solids  deposited  in  the  tanks. 
The  sewage  is  largely  domestic,  the  prin- 
cipal trade  waste  being  a  small  quantity  of 
settled  wool  scouring  liquor.  The  total  fat 
in  one  week's  composite  was  59.8  parts  per 
million  in  the  crude  sewage  and  38  parts  in 
the  ImhofF  tank  effluent. 

Sprinkling  Filter 

During  the  316  days  the  sprinkling  filter 
has  been  in  operation  671,889,000  gal.,  a 
daily  average  of  2,123,500  gal.,  of  settled 
sewage  has  been  filtered.  This  is  practi- 
cally 1,000,000  gal.  per  acre  per  day,  or  62.4 
gal.  per  cubic  yard  of  stone  per  day.  The 
difference  between  the  amount  treated  on 
the  filter  and  in  the  Imhoff  tanks  is  due  al- 
most entirely  to  storm  conditions  when  the 
settled  sewage  was  bypassed  wholly  or  in 
part. 

The  dosing  cycle,  with  a  rate  of  3,500,000 
gal.  per  day,  is  about  36  minutes.  This 
gives  two  doses  of  SVa  minutes  each  and  two 
rest  periods  averaging  121/2  minutes  each. 

The  distribution  has  always  been  good, 
but  was  decidedly  improved  by  the  alter- 
ations to  the  dosing  tanks.  Besides  the  in- 
creased efficiency  of  distribution,  as  a  result 
of  the  added  head  a  quantity  of  sewage  suffi- 
cient to  prevent  ice  formation  now  reaches 
the  points  farthest  from  the  nozzles.  Last 
winter  the  filter  had  only  an  open  ring  in 
extreme  weather;  but  this  winter  the  bed  is 
almost  free  from  ice  except  for  a  crater 
around  each  nozzle. 

There  has  been  comparatively  little  trou- 
ble with  clogged  nozzles,  as  the  obstructing 
material  is  removed  as  soon  as  noted.  In 
all  5969  nozzles,  a  daily  average  of  19,  were 
reported  cleaned,  the  material  removed  con- 
sisting mostly  of  small  grease  balls,  matches, 
leaves,  grass  and  growths.  Many  other  sub- 
.stances  are  taken  out  at  times,  however, 
varying  from  rats  and  toads  to  feathers 
and  buttons.  The  number  of  nozzles 
cleaned  varies  with  the  seasons  and  weather 
conditions.  In  times  of  storm,  matches  and 
grease  balls  predominate;  in  the  fall  dead 
leaves  and  bunch  grass  blow  into  the  chan- 
nels and  dosing  tanks  in  spite  of  the  cov- 
ering ;  and  in  the  early  and  late  winter  con- 
siderable quantities  of  growth  become  de- 
tached from  the  distribution  pipes  and  fill 
the  orifices.  Last  winter  only  twelve  noz- 
zles were  frozen. 

The  surface  of  the  bed  has  shown  very 
little  tendency  to  pool;  in  the  early  sprin.? 
some  growth  appeared  and  small  ponds  be- 
gan to  form,  but  by  picking  the  stones  at 
these  places  no  permanent  pooling  resulted. 
This  care  takes  very  little  time,  adds  to 
the  appearance  of  the  filter,  and  is  neces- 
.sary  for  only  a  short  part  of  the  year.  Dur- 
ing the  summer  the  top  stones  were  covered 
with  green  growth,  but  at  all  times  4  in. 
or  less  beneath  the  surface  the  stones  were 
clean  and  healthy  and  coated  with  a  gela- 
tinous film  swarming  with  small  white 
worms. 

On   Feb,   25  the  first  white   flies   were 


noticed,  and  from  then  until  the  latter  part 
of  May  they  were  much  in  evidence,  cre- 
ating a  considerable  nuisance  even  in  the 
laboratory.  About  June  1  they  disappeared 
and  a  small  black  fly  came  instead.  These 
flies  remained  on  the  bed  until  the  plant 
shut  down  in  September,  and  were  not 
troublesome. 

The  distribution  pipes  have  been  drained 
three  times  onto  the  sand  filter  south  of 
the  stone  filter.  This  cleans  the  pipes  of 
all  stagnant  sewage  and  whatever  sludge 
has  accumulated  in  the  invert.  The  under- 
drains  have  been  flushed  but  once,  and  then 
to  dislodge  the  dust  that  was  washed  from 
the  stones. 

The  filter  stored  up  solids  until  about  the 
middle  of  April,  when  the  unloading  began. 
This  continued  up  to  the  last  of  September, 
the  greatest  amount  of  suspended  matter 
appearing  in  the  effluent  during  May,  June 
and  July.  Only  11.5  per  cent  of  the  sus- 
pended matter  applied  to  the  filter  has  been 
permanently  disposed  of  in  the  filter. 

Secondary  Tanks 

The  secondary  or  post-filter  tanks  have 
been  in  operation  in  conjunction  with  the 
sprinkling  filter  except  for  short  periods  of 
cleaning,  when  one  or  more  tanks  were  shut 
off.  At  Christmas  time  in  1914  the  surface 
of  the  tanks  froze  over,  but  the  operation 
was  not  interrupted.  The  tanks  were  first 
cleaned  in  June  and  again  in  July  and  Sep- 
tember. The  sludge,  wh'ch  flowed  readily, 
had  an  odor  characteristic  of  humus  sludge 
and  a  consistency  similar  to  that  of  soft 
whipped  cream.  The  specific  gravity  of 
the  liquid  sludge  averaged  1.034,  and  the 
average  per  cent  of  total  solids  at  each 
pumping  was  found  to  be  10.56,  10.22  and 
7.74  respectively.  Each  tank  was  com- 
pletely emptied  and  thoroughly  washed  be- 
fore operation  was  resumed.  Owing  to 
difficulties  with  the  pump  caused  by  boys 
throwing  stones  and  wire  into  the  tanks,  it 
was  impossible  to  pump  all  the  sludge  into 
the  Imhoff  tanks.  Since  the  novelty  of  the 
plant  has  worn  off  this  trouble  has  lessened. 
The  effluent  from  the  secondary  tanks  con- 
tains but  little  suspended  matter,  has  a 
sparkle  and  after  splashing  down  the  steps 
reaches  the  river  as  a  clear  stream. 

Sludge  Disposal 

The  first  sludge  was  drawn  from  the  Im- 
hoff tanks  on  June  14,  and  the  eleven  beds 
have  been  filled  three  times  and  cleaned 
twice.  July  and  August  were  such  wet 
months  that  sludge  drying  was  practically 
impossible.  A  total  of  274,838  gal.  was 
pumped  from  the  Imhoff  tanks,  represent- 
ing a  total  of  157.9  tons  of  dry  solid  matter. 
The  total  solids  in  the  sludge  as  pumped 
were  as  follows:  Tank  1,  9.48  per  cent; 
tank  2,  11.86  per  cent;  tank  3,  14.11  per 
cent;  tank  4,  13.89  per  cent;  tank  5,  16.79 
per  cent;  average,  13.23  per  cent.  The 
volatile  or  organic  matter  in  the  dry  solids 
averaged  44.61  per  cent  of  the  total  in  the 
sludge  removed  from  tanks  1,  2,  and  4. 

The  sludge  as  pumped  onto  the  beds 
varied  in  depth  on  different  beds  and  on 
the  same  bed,  as  for  the  most  part  it  was 
thick  and  did  not  flow  freely.  The  aver- 
age depth,  however,  may  be  taken  as  6  to 
8  in.  On  first  appearance  the  sludge  had  a 
distinct  tarry  odor,  but  close  inspection 
showed  that  digestion  had  not  been  com- 
plete. No  objectionable  odor  was  noticed 
except  from  the  sludge  of  one  tank,  which 
created  a  nuisance  for  about  a  week.  This 
tank  had  not  received  any  humus  sludge 


and  the  lack  of  digestion  was  very  appa- 
rent. Another  tank,  which  also  had  re- 
ceived no  secondary  tank  sludge,  pumped 
later  in  the  season,  showed  progress  in  the 
digestion  of  the  sludge  which  gave  rise  to 
no  objectionable  odors.  It  might  be  noted 
at  this  point  that  for  a  sewage-disposal 
works  there  has  been  little  nuisance  caused 
by  bad  odors.  During  the  hot  weather 
some  odor  developed,  but,  except  for  the 
case  mentioned,  there  has  been  no  more 
than  could  reasonably  be  expected  at  a  place 
where  human  waste  from  the  whole  city  is 
concentrated. 

The  sludge  as  it  reaches  the  bed  con- 
tains air  and  gas  in  considerable  amount 
and  readily  rises  in  a  graduate  cylinder, 
leaving  clear  water  at  the  bottom.  On  the 
bed  the  sludge  rises,  then  falls,  leaving  a 
spongy  mass,  which  cracks  and  dries  into 
a  porous  cake. 

The  shortest  period  between  pumping  and 
removal  from  the  bed  was  27  days.  The 
sludge  was  then  a  dry  odorless  cake,  easily 
forked  into  the  sludge  cars,  and  contained 
an  average  of  62.73  per  cent  solids,  or  37.27 
per  cent  moisture. 

Typical  Results  op  Sludge  Disposal 

The  following  data  show  typical  results 
of  sludge  disposal:  On  July  13,  16  and  17, 
33,164  gal.  of  sludge,  specific  gravity  1.034, 
having  an  average  content  of  11.86  per  cent 
total  solids,  containing  44.29  per  cent  vola- 
tile or  organic  matter,  was  pumped  from 
Imhoff  tank  2  onto  five  beds.  The  average 
depth  on  the  beds  as  pumped  was  6  to  8  in. 
On  Aug.  26  this  same  sludge,  reduced  to  an 
average  depth  on  the  beds  of  1%  in.,  was 
removed,  requiring  59  1-yd.  car  loads  with 
an  average  weight  of  1260  lb.  per  yard  and 
a  moisture  content  of  45.09  per  cent.  Some 
of  the  sludge  taken  from  the  beds  was  used 
for  filling  a  washout  in  the  bank  near  the 
car  dump  and  the  rest  was  spread  on  the 
slopes  and  around  the  shrubs.  The  cost  of 
removal  from  bed  to  sludge  dump  in  cars 
averaged  14  cents  per  yard  load,  and  that 
of  hauling  from  the  dump  to  points  of  dis- 
posal about  the  works  40  cents  per  yard 
load. 

The  compressed-air  lift  operates  satis- 
factorily and  under  normal  conditions  uses 
about  8  kw.  per  hour  in  delivering  about 
8000  gal.  of  sludge. 


How  University-Extension  Service  Does 
Engineering-Promotion  Work 

For  the  last  three  years  the  Wisconsin 
University  extension  service  has  maintained 
a  municipal  and  sanitary  division.  The 
growth  of  the  work  is  indicated  in  a  recent 
report  by  George  R.  Bascom,  engineer  in 
charge.  The  number  of  communities  served 
for  three  consecutive  years  was  11,  27  and 
36 ;  subjects  treated,  13,  42  and  53,  and  trips 
made,  4,  13  and  11  respectively. 

The  problem  of  popularizing  the  engi- 
neering features  of  a  public  improvement 
and  stimulating  the  public  to  action  is  a 
matter  of  promotion  and  publicity  rather 
than  of  engineering.  The  end  of  a  prelimi- 
nary survey  marks  the  line  between  promo- 
tion services  and  engineering  services.  The 
selection  of  an  engineer  is  handled  by  the 
service  furnishing  a  list  of  all  similar  utili- 
ties in  the  state,  with  the  advice  to  write 
to  any  or  all  of  the  places  for  detailed  in- 
formation regarding  the  engineers  who  had 
charge  of  the  work,  what  the  results  were 
and  for  any  other  data  leading  to  the  selec- 
tion of  a  competent  engineer. 
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THREE  INTERCONNECTED  CONCRETE  PLANTS  BUILD  ELEVATOR   UNIT   OF   104   CELLS 

Run  of  1200  Yards  in  Twenty  Hours  Made 
with  Conveyor  System  for  Concrete  Aggregates 

Gravel  and  Sand  Came  in  Bottom-Dump  Cars — Cement  Handled  Directly 
from    Cars    to    Three    Mixer    Units    Building    Large    Grain     Elevator 


A  RECORD  of  1200  cu.  yd.  of  concrete 
deposited  ,in  twenty  consecutive  hours 
was  made  Aug.  23  on  the  new  6,000,000-bu. 
grain  elevator  which  the  Chicago  &  North 
Western  Railway  Company  is  building  for 
the  Armour  Grain  Company  at  124th  Street 
and  the  Calumet  River,  Chicago.  There  are 
in  the  storage  portion  being  built  at  present 
104  circular  bins,  105  ft.  high  and  221/2  ft. 
in  diameter.  They  are  being  constructed 
by  the  continuous  rising-form  method.  The 
entire  bank  of  104  tanks,  aggregating  168 
yd.  per  vertical  foot,  was  under  construc- 
tion when  the  record  was  made.  Sand  and 
gravel  were  supplied  to  the  mixers  by  me- 
chanical equipment  that  eliminated  all  hand 
work,  and  to  this  fact  the  contractor  attrib- 
utes the  success  of  the  concrete  plant.  Belt 
conveyors  carry  the  aggregate  from  the 
bins  into  which  bottom-dump  cars  discharge 
to  the  charging  bins  over  the  mixer,  but 
there  is  an  intervening  "storage  reservoir" 
of  2800  yd.  capacity  between  the  cars  and 
the  mixer,  so  that  any  temporary  irregu- 
larity in  the  supply  of  material  is  equalized. 

Concrete-Supply  Plants 

There  are  three  complete  concrete  plants 
erected  in  a  line  at  the  south  end  of  the 
bank  of  tanks.  Parallel  with  this  line  and 
150  ft.  farther  to  the  south  is  the  "reser- 
voir," a  200-ft.  length  of  material  bins  sup- 
plied at  the  west  end  by  a  track  running 
north  and  south.  A  cross  belt  conveyor 
connects  the  storage  bins  with  a  conveyor 
running  over  the  top  of  each  individual 
mixer   storage  bin.     A  track  with   a  con- 


tinuous platform  along  the  line  of  the  mix- 
ers enables  the  supply  of  cement  to  be 
maintained  with  little  use  for  the  small 
600-bbl.  sheds  placed  for  emergency  near 
each  plant. 

Handle  Bottom-Dump  Cars  Quickly 

Beginning  at  the  aggregate  end  bottom- 
dump  cars,  three  at  a  time,  are  hauled  up 
a  slight  incline  by  a  one-drum  22  hp.  elec- 
tric hoist  over  four  hoppers.  From  one  of 
them  the  material  drops  directly  on  to  a  315- 
ft.  24-in.  conveyor  delivering  to  the  storage 
bin.  This  runs  at  300  ft.  per  minute  up  an 
incline  on  a  20-deg.  slope  and  has  a  capacity 
of  200  yd.  per  hour.  The  three  other  hop- 
pers under  the  cars  feed  a  belt  running 
parallel  with  the  track  and  discharging  on 
the  main  supply  conveyor.  Two  cars  may 
be  dumped  at  one  time,  and  as  many  as  five 
cars  have  been  unloaded  per  hour.  The 
heat  was  so  intense  this  summer  that  a 
shed  had  to  be  built  over  the  unloading 
outfit. 

The  belt  over  the  storage  bin  is  36  ft. 
above  ground  level  and  a  traveling  tripper 
works  back  and  forth  distributing  the  sand 
and  gravel  evenly  over  the  length  of  the 
respective  bins.  The  gravel  bin  holds  1800 
yd.  and  the  sand  bin  1000  yd.  A  second 
belt,  4  ft.  above  ground,  draws  from  the 
storage  bins,  which  were  built  entirely 
above  ground  on  account  of  the  boggy  na- 
ture of  the  site,  and  discharges  on  the  cross- 
conveyor.  The  latter  elevates  the  material 
about  40  ft.  and  discharges  it  either  di- 
rectly into  the  central-plant  hopper  or  onto 


belts  running  to  the  plants  at  each  end  of 
the  line. 

Each  concrete  unit  consists  of  a  140-ft., 
two  compartment  tower,  a  1-yd.  Marsh- 
Capron  mixer,  and  a  system  of  chutes  with 
a  swivel  leg  and  balanced  cantilever  dis- 
charge spout  reaching  a  maximum  of  100  ft. 
from  the  tower.  Aggregate  bins  of  40  and 
80-yd.  capacity  for  sand  and  gravel  respec- 
tively deliver  into  the  mixer  through  meas- 
uring chutes,  and  in  less  than  a  minute  a 
bucket  of  concrete  is  mixed  and  shot  up 
the  tower  at  the  rate  of  300  ft.  per  min- 
ute by  a  90-hp.  special  Thomas  elevator 
hoist. 

Water  for  the  mixers  was  supplied  from 
the  river  by  means  of  a  4-in.  triplex  pump 
driven  electrically  by  a  starterless  Wagner 
motor  controlled  by  an  Anderson  automatic 
cutoff  switch.  The  service  was  such  as  to 
start  the  pump  operating  every  few  min- 
utes to  keep  up  the  required  80-lb.  pres- 
sure." 

Distribution  of  Labor 

The  distribution  of  men  engaged  in  the 
concreting  process  is  as  follows :  Eight  men 
unloading  cars,  three  men  attending  to  the 
conveyor  belts,  six  men  handling  cement; 
and  for  each  plant  in  use  two  men  manipu- 
lating levers  for  aggregate  and  water;  one 
man  on  the  hoist;  and  one  man  at  the  top 
of  the  tower.  The  number  of  men  handling 
chutes,  spreading  concrete  and  manning  the 
jacks  to  raise  the  forms  varied  too  much 
to  give  accurately. 

It  is  to  be  noted  that  the  1200-yd.  record 
was  made  with  only  one  mixer  outfit,  which 
operated  continuously  two  10-hour  shifts, 
or  a  total  of  20  hours. 

During  the  extreme  dry  and  hot  weather 
the  315-ft.  main  supply  cotton  belt  stretched 
to  an  extent  which  could  not  be  compen- 
sated for  by  the  take-up  and  which  proved 
a  source  of  annoyance.  To  obviate  this 
difficulty  wetting  of  the  under  side  of  the 
belt  with  a  hose  was  resorted  to.  This 
proved  efficacious,  and  thereafter  the  belt 
was  thoroughly  wetted  every  three  days  for 
a  period  of  two  hours.  The  conveyor  sys- 
tem was  furnished  by  the  Stephens-Adam- 
son  Manufacturing  Company. 

The  whole  job  is  operated  by  electricity, 
a  temporary  transformer  station  to  bring 
the  12,000-volt  current  of  the  Common- 
wealth Edison  Company  down  to  220  volts 
being  erected  just  outside  of  the  limits  of 
the  work.  A  switchboard  backed  by  as- 
bestos, controlling  all  circuits,  is  located  in 
the  same  shed  with  the  central  concrete 
elevator  hoist.  The  entire  installation  was 
designed  by  the  contractors'  organization 
and  installed  by  the  Thomas  Elevator  Com- 
pany, which  furnished  the  hoists  for  the 
concrete  towers  and  the  car  puller. 

The  Witherspoon-Englar  Company  and 
Grant  Smith  &  Company  are  the  general 
contractors  for  the  elevator. 


THREE    MIXER    PLANTS    WITH    WHICH    1200-YARD   RECORD    WAS    MADE    SUPPLIED    CONTINUOUSLY    BY   EXTENSIVE  CONVEYOR   SYSTEM 

Railway  cars  at  richt  unloaded  into  hoppers  feedinB  belt  under  track.  This  belt  discharges  on  inclined  conveyor  B,  which  loads  large  storage  bins  C, 
A.  belt  under  these  bins  feeds  the  Inclined  cross-conveyor  D,  which  delivers  material  at  the  center  concrete  plant  B,  for  use  there  or  to  be  conveyed  to  the  west 
plant  F    or  the  eaist  plant,  out  of  sight  behind  the  right  corner  of  the  tanks.     Cement  is  handled  on  the  runways  O. 
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New  Publications 


Building  Zone  Maps  of  New  York  City.  Three 
bound  volumes;  35  sections  each;  19%  x  28i4  in. 
New  York,  Joseph  Haig,  secretary,  Board  of  Es- 
timate and  Apportionment,  Municipal  Building, 
tl  each,  tZ  per  set;  5  cents  per  section. 

Each  volume  is  confined  to  one  set  of  restric- 
tions, one  showing  the  use  districts,  one  the 
height  districts  and  one  the  area  districts.  Each 
sheet,  to  the  scale  of  1000  ft.  to  the  inch,  covers 
about  9000  acres. 

Handbook  of  Rock  Excavation  Methods  and 
Cost.  By  Halbert  Powers  Gillette,  managing 
editor  of  Engineering  and  Contracting.  Flexible 
leather,  5  x  7%  in.;  825  pages;  illustrated.  New 
York,  Clark  Book  Company.  Inc.     $5  net. 

Vocational  Pstchclogy.  By  H.  L.  HoUingworth, 
associate  professor  of  psychology,  Columbia  Uni- 
versity. Cloth,  5  X  8  in. ;  308  pages.  Issued  as 
one  of  the  "Conduct  of  Mind  Series,"  edited  by 
Joseph  Jastrow.  New  York,  D.  Appleton  &  Com- 
pany.    ^2  net. 

U.  S.  GEOLOGICAL  Survey  BtJLLETiNS.  Paper,  6x9 
In. ;  illustrated.  Washington,  Government  Print- 
ing Office. 

The    Chisana-White    River    District,    Alaska. 
by  Stephen  R,  Copps.    No.  630,  130  pages. 
Antimony   Deposits  of  Alaska.     By   Alfred  H. 
Brooks.    No.  649.  67  pages. 

Bibliography  for  North  American  Geology  for 
1915.     By  John  M.  Nickles.    No.  645    144  pages. 
Spirit  Leveling  in  Georgia,  1896  to  1914  inclu- 
sive.    No.  635,  60  pages. 

Spirit  Leveling  in  Arkansas,  1896  to  1915  IN- 
CLUSrvB.     No.  636.  56  pages. 

Spirit  Leveling  in  New  Mexico,  1902  to  1915  IN- 
CLUsn-E.     No.  638,  112  pages. 

New  Chart  of  Passaic  and  Hackensack  Rivers, 
New  Jersey.  No.  287,  U.  S.  Department  of  Com- 
merce. Scale  1 :20,000  (3.2  in.  to  the  mile).  28%  x 
40%  in.  Washington,  Government  Printing  Of- 
fice.    50  cents. 

This  new  chart,  on  a  large  scale,  includes  both 
rivers  from  their  junction  at  the  head  of  Newark 
Bay  up  as  far  as  the  cities  of  Passaic  and  Hack- 
ensack. 

Water  Sijpply  Papers,  U.  S.  Geological  Survey. 
Paper,  6  x  9  in. ;  illustrated.  Washington,  Gov- 
ernment Printing  Office. 

Surface  Water  Supply  of  the  United  States, 
1914.  Part  4,  St  Lawrence  River  Basin;  No.  384, 
128  pages :  Part  7,  Lower  Mississippi  River  Basin  ; 
No.  387,  60  pages. 

Colorado  River  and  Its  Utilization.  By  E.  C. 
La  Rue.    No.  395,  230  pages. 


Books  Reviewed 


Stresses  in  Structures 

Author,  A.  H.  Helier,  C.E.,  late  professor  o£ 
structural  engineering,  Ohio  State  University.  Third 
edition.  Revised  by  Clyde  T.  Morris,  professor  of 
structural  engineering,  Ohio  State  University.  Cloth, 
6  X  9  in. ;  374  pages ;  illustrated.  New  York.  John 
Wiley  &  Sons,  Inc.  ;  London,  Chapman  &  Hall,  Ltd. 
J2.75  net. 

Those  who  are  familiar  with  the  previous 
editions  of  Heller's  textbook  on  "Stresses 
in  Structures"  will  recognize  that  several 
improvements  and  additions  have  been  made 
by  Professor  Morris  and  the  publishers  in 
this  (the  third)  edition.  While  little 
change  will  be  found  in  the  first  four  chap- 
ters, in  many  places  the  concise  explanations 
in  the  original  edition  were  found  by  ex- 
perience in  the  classroom  to  be  difficult  for 
students  to  understand,  therefore  Professor 
Morris  has  expanded  these  explanations 
and  added  numerical  examples  to  illustrate 
the  methods. 

An  explanation  of  the  Bow  notation  for 
graphical  diagrams  has  been  included,  and 
a  new  article  giving  the  analytic  solution 
for  stresses  in  a  derrick  introduced.  In  the 
chapter  treating  stresses  caused  by  uniform 
loading  solutions  have  been  added  for  deck 
Pratt,  subdivided  Warren,  Whipple  and 
Pettit  trusses,  and  for  skew  bridges.  In 
Chapter  13  a  complete  solution  for  stresses 
in  a  Pratt  truss  railroad  bridge  for  Cooper's 


E-40  loading  has  been  given,  and  a  moment 
table  for  this  loading  added.  In  Chapter 
14  a  more  complete  explanation  is  presented 
of  the  solution  for  stresses  in  bridges  with 
curved  track.  Many  of  the  illustrations 
have  been  redrawn  and  a  large  number  of 
new  diagrams  included. 

A  special  feature  of  this  book,  which 
teachers  who  may  not  be  familiar  with  it 
will  find  helpful  and  suggestive,  is  the  great 
number  of  questions  and  problems  listed  at 
the  end  of  each  chapter  to  cover  the  subject 
treated.  The  typographical  work  is  fully  up 
to  standard,  and  difficult  mathematical  solu- 
tions of  the  problems  effectively  reproduced. 


Centrifugal   Pumps   and    Suction 
Dredgers 

Author,  E.  W.  Sargeant.  Cloth,  6V2  x  9  in. ; 
188  pages;  160  illustrations;  14  folding  plates. 
Philadelphia,  J.  B.  Lippincott  Company ;  London, 
Charles  Griffin  &  Company,  Ltd.     $3.25  net. 

Reviewed  by  A.  G.  Hillberg 

Hydraulic  Engineer,  New  York  City 

The  author  of  this  book  has  based  his 
work  upon  an  experience  of  more  than  thirty 
years  in  the  field  of  the  design  and  con- 
struction of  all  classes  of  centrifugal  pump- 
ing machinery.  Realizing  that  most  books 
on  the  subject  deal  with  the  theoretical  side, 
and  that  there  was  a  distinct  need  of  a 
treatise  dealing  with  the  practical  details 
of  the  design,  the  author  has  written  a  book 
that  will  be  of  service  to  designers,  drafts- 
men and  operating  engineers. 

After  dealing  briefly  with  the  evolution 
of  the  centrifugal  pump,  the  author  explains 
in  an  elementary  way  the  fundamental  prin- 
ciples underlying  and  governing  the  action 
of  such  pumps.  Three  chapters  entitled 
"Principles  of  Design"  show  how  the  neces- 
sary computations  are  made.  Chapter  6 
treats  the  forms  of  pump  casings,  and  com- 
pletes the  theoretical  part  of  the  book. 

The  more  practical  subjects  presented  in 
the  following  chapters  are:  Pattern  mak- 
ing; molding  and  machinery  used  in  manu- 
facture; various  types  of  pump  casings; 
operation  of  pumps,  and  the  relative  merits 
of  pumps  in  series  and  in  parallel.  Chapter 
12  explains  the  use  of  high-capacity  pumps 
on  low  heads,  such  as  are  encountered  in 
irrigation  and  drainage  work.  The  next  two 
chapters  are  devoted  to  priming,  or  charg- 
ing, as  the  author  calls  it,  which  deals  with 
automatic  priming. 

Testing  of  centrifugal  pumps  is  discussed 
in  the  next  chapter,  four  different  methods 
for  measuring  the  discharge  being  ex- 
plained. One  method,  however,  is  not  men- 
tioned— the  chemical  method,  in  which  a 
small  quantity  of  concentrated  salt  solution 
is  injected  into  the  suction  pipe  and  the  de- 
gree of  dilution  determined  at  the  delivery 
end.  Chapter  16  explains  piping  arrange- 
ments and  valves,  with  a  design  for  the 
friction  loss  in  feet  head  for  each  100  ft. 
of  pipe.  The  use  of  centrifugal  pumps  and 
installations  for  drainage,  irrigation,  sew- 
age and  for  salvage  of  wrecks  and  fire 
pumps  are  discussed  in  several  chapters. 

An  important  chapter  entitled  "Centrif- 
ugal Pumps  Driven  by  Steam  Turbines"  is 


followed  by  one  on  rating  air  pumps  and 
their  applications  to  condensers.  One  of  the 
fields  in  which  the  centrifugal  pump  has 
proved  very  successful  is  the  dredging  of 
sand,  mud,  silt,  light  clay,  gravel  and  stones 
from  the  bottom  of  rivers,  docks  and  har- 
bors. Several  forms  of  such  pumps  are  de- 
scribed, with  details,  and  several  forms  of 
suction  dredges  shown.  The  following 
chapter  is  a  continuation  of  the  same  sub- 
ject, but  confined  to  the  details  of  cutter 
gears. 

The  last  two  chapters  deal  with  dredgers 
of  simple  design — that  is,  the  arrangement 
of  small  plants  satisfactory  to  meet  simpler 
demands  and  which  can  be  mounted  on  ordi- 
nary barges;  and  transporter  dredgers — 
dredgers  designed  to  discharge  hopper 
barges.  An  appendix  contains  useful  tables, 
such  as  dimensions,  horsepowers,  dis- 
charges, costs,  etc. 

The  author  has  succeeded  in  writing  a 
very  interesting  volume  that  should  appeal 
strongly  to  engineers  engaged  in  manufac- 
turing, installing  and  operating  centrifugal 
pumping  machinery.  The  illustrations 
have  been  selected  carefully  and  add  mate- 
rially to  the  value  of  the  book.  The  volume 
should  also  appeal  to  students,  as  it  is  clear- 
ly written  and  easily  understood. 


Transportation  Rates   and  Their 
Regulation 

Author,  Harry  Gunnison  Brown,  assistant  profes- 
sor of  economics,  University  of  Missouri.  Cloth, 
5%  X  8  in.;  347  pages;  illustrated.  New  York, 
Macmillan  Company.     J1.50  net. 

Reviewed  by  W.  J.  Cunningham 

Professof    of    Transportation,    Harvard   University, 
Cambridge,  Mass. 

Professor  Brown  in  this  book  deals  with 
the  subject  from  the  point  of  view  of  na- 
tional wealth,  and  by  applying  the  test  of 
general  economic  welfare.  The  question  is 
not  whether  certain  rate-making  principles 
or  practices  are  good  for  the  railroads  or 
whether  they  are  good  for  the  shippers,  but 
rather  whether  they  are  good  for  the  nation. 
The  author  aims  to  make  clear  the  inner 
philosophy  of  rate-making  and  rate  regu- 
lation and  to  show  why  certain  practices 
are  economically  justified  and  others  should 
be  disapproved.  He  aims  also  to  point  out 
"the  reasons  of  public  policy  which  some- 
times do,  and  which  always  should,  lie  back 
of  and  condition  our  legislation." 

The  first  chapter  deals  with  the  cost  of 
transportation  and  its  relation  to  rates. 
His  classification  embraces  four  groups  of 
expenses  or  costs:  (1)  Train  expenses — 
those  pertaining  most  particularly  to  the 
moving  of  goods.  These  tend  to  vary,  but 
not  directly  so,  with  distance.  (2)  Terminal 
expenses,  which  vary  with  the  volume  of 
traflfic,  but  bear  no  direct  relation  to  the 
distance  goods  are  carried.*  (3)  General  ex- 
penses, or  preparatory  or  complementary 
expenses,  which  bear  only  a  remote  rela- 
tion either  to  the  volume  of  traffic  or  to 
the  distance  the  traffic  is  .  transported. 
(4)  Fixed  charges,  consisting  of  interest 
charges,  rentals  and  the  like.  In  including 
the  fourth  class  under  "expenses,"  Pro- 
fessor Brown  departs  from  the  commission's 
accounting  principles,  which  differentiate 
between  operating  expenses  and  charges 
(deductions  from  income).  But  as  the  au- 
thor uses  the  words  "expenses"  and  "costs" 
interchangeably  it  is  evident  that  he  means 
"costs"  in  both  cases.  He  is  not  so  much 
at  home  in  discussing  the  details  of  ex- 
penses as  he  is  in  dealing  with  rate  theories 
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and  economic  principles,  but  the  chapter  on 
costs  is  illuminating  and  is  a  fitting  prelude 
to  the  better  chapters  which  follow. 

These  deal  with  (Chapter  2)  competition 
of  transportation  companies,  (3)  transpor- 
tation monopoly,  (4)  economically  undesir- 
able rate  discrimination  among  places, 
(5)  economically  defensible  discrimination 
among  places,  (6)  relative  rates  on  different 
goods,  (7)  discrimination  among  shippers, 
(8)  steps  in  the  development  of  rate  regu- 
lation in  the  United  States,  (9,  10  and  11) 
rulings  of  the  Interstate  Commerce  Com- 
mission on:  (a)  Reasonable  rates,  (b)  dis- 
crimination among  places,  and  (c)  discrimi- 
nation among  different  goods  and  among 
different  shippers;  and,  finally,  (Chapter 
12)  uneconomical  government  interference 
with,  and  encouragement  of,  transpor- 
tation. 

Professor  Brown  defines  four  classes  of 
competition:  (1)  Of  different  companies, 
(2)  of  routes,  (3)  of  directions  and  (4)  of 
locations.  Each  class  is  clearly  described, 
and  his  treatment  of  the  economic  justifica- 
tion of  permitting  uniformity  in  rates  on 
both  the  long  and  the  short  route,  of  pref- 
erential rates  for  import  and  export  traffic 
and  of  variation  in  rates  between  two  oppo- 


site directions  is  particularly  good.  He  de- 
fends, within  certain  limits,  formal  rate 
agreements  and  pooling  between  competing 
companies.  He  suggests  that  it  would  be 
advisable  for  the  Interstate  Commerce 
Commission  to  legalize  rate  agreements  and 
pooling,  when  consented  to  and  supervised 
by  the  commission.  He  criticises  the  "bas- 
ing-point  system"  as  a  comparatively  arti- 
ficial selection,  and  a  building  up  of  whole- 
sale or  jobbing  centers,  as  contrasted  with 
a  possible  selection  and  development  less 
artificial  and  more  desirable  which  would 
not  concentrate  business  at  a  favored  point. 

The  chapter  outlining  the  steps  in  the 
development  of  rate  regulation  in  the  United 
States  covers  the  whole  field  in  admirably 
condensed,  yet  well-balanced  form.  The 
same  may  be  said  of  the  three  chapters 
which  deal  with  the  rulings  of  the  Inter- 
state Commerce  Commission. 

While  the  book  is  of  prime  value  to  stu- 
dents in  economics,  it  is  worthy  of  careful 
reading  by  railroad  executives  and  traffic 
officials.  To  those  railroad  men  who  are  not 
well  grounded  ip  economics  the  author's 
clear  analysis  of  the  underlying  principles 
in  rate  making  and  rate  regulation  cannot 
fail  to  be  helpful  and  broadening. 


sidered  by  the  road  committee  of  the  Amer- 
ican Concrete  Institute,  as  well  as  by  the 
subcommittee   on   tests   for   roads   of   the 
American  Society  for  Testing  Materials. 
A.  N.  Johnson, 
Consulting  Highway  Engineer. 
Chicago. 


Manufacturers  Should  Tell  What 
Parts  Wear  Out  First 

Sib:  The  writer  has  been  interested  in 
two  letters  which  have  appeared  in  your 
columns  urging  manufacturers  to  tell  what 
parts  wear  out  first,  the  first  by  Major 
Amos  A.  Fries,  on  Sept.  30,  page  419,  the 
second  by  J.  P.  Stone,  Oct.  14,  page  479. 
I  wish  to  present  the  manufacturer's  opin- 
ion of  this  question  to  a  limited  extent. 

It  is  quite  a  customary  practice  among 
manufacturers  of  air-compressing  and  rock- 
excavating  equipment  to  supply  contractors 
and  other  users  with  stocks  of  repair  parts, 
when  their  machinery  is  sold  in  quantities, 
especially  when  such  shipments  are  to  be 
made  to  remote  points.  As  an  example  of 
such  published  lists  I  beg  to  call  your  atten- 
tion to  the  catalog  of  this  company  on  dia- 
mond core  drills.  You  will  find  in  this  in- 
structions for  selecting  drilling  outfits  and 
equipment,  and  lists  with  prices  of  various 
items  of  supplies  most  likely  to  be  needed 
in  a  course  of  prolonged  drilling  operations. 
This  is  an  example  of  a  published  list. 

Competition  in  a  good  many  lines  is  too 
keen  to  warrant  a  manufacturer  in  publish- 
ing abroad  a  list  of  parts  which  are  likely 
to  "wear  out"  on  his  machines.  Such  a  list 
in  the  hands  of  a  competitor  would  prove  a 
useful  weapon.  Again,  if  the  manufacturer 
were  to  recommend  that  the  purchaser  buy 
a  long  list  of  repair  parts  the  purchaser's 
natural  impression  would  be  that  he  is  likely 
to  undergo  considerable  breakage  and  ex- 
pense for  repairs,  and  is  very  likely  to  place 
his  order  with  some  manufacturer  who  is 
less  frank  and  contends  that  his  machinery 
does  not  "break  down  or  wear  out." 

In  many  cases,  at  the  solicitation  of  the 
contractor  or  other  purchaser,  we  are  accus- 
tomed to  make  up  such  a  list  of  spares  as 
has  been  referred  to  by  your  previous  cor- 
respondents.    In   fact,   the   customer  with 


any  familiarity  as  to  machinery  and  its 
use  usually  knows  enough  to  ask  for  such  a 
list,  after  the  sale  has  been  consummated. 
The  point  I  am  trying  to  make  is  that  if 
the.  purchaser  puts  it  up  to  the  manufac- 
turer at  the  time  the  order  is  placed  to 
furnish  suitable  supplies  of  spares  for  oper- 
ation over  a  given  period,  the  manufacturer 
'is  only  too  glad  to  recommend  such  a  list, 
because  it  means  an  addition  to  his  sale. 

S.  B.  King, 
Sullivan  Machinery  Company. 
Chicago. 


Joints  in  Concrete  Roads  Laid  Late 
in  the  Season 

Sir  :  I  have  read  with  interest  the  article 
on  the  question  of  widening  the  joints  of 
concrete  roads  laid  late  in  the  season,  in 
your  issue  of  Oct.  14,  page  465. 

The  question  of  the  width  of  joints  has 
been  discussed  by  a  number  of  engineers, 
some  of  whom  have  expressed  to  me  the 
opinion  that  they  should  be  wider,  espe- 
cially on  work  done  late  in  the  season.  My 
ovim  opinion  in  the  matter,  however,  is  that 
the  information  now  at  hand  is  not  suiRcient 
to  justify  any  conclusions  at  this  time.  The 
action  of  pavements  where  joints  are  built 
depends  not  only  on  the  width  of  joints,  but 
also  on  their  spacing,  and  many  factors 
must  be  considered. 

The  Illinois  Highway  Department  this 
past  year  has  constructed  a  number  of 
stretches  of  roads  without  joints.  The  ques- 
tion to  be  answered  is  whether  in  the  long 
run  there  is  less  expense  and  no  greater  in- 
convenience to  traffic  by  leaving  out  the 
joints — thus  avoiding  their  first  cost  of 
construction  and  their  subsequent  mainte- 
nance as  compared  with  the  maintenance 
expense  that  may  be  incurred  on  roads 
where  joints  have  been  placed. 

These  matters  undoubtedly  will  be  con- 


Monolithic    and    Semi-Monolithic 
Brick  Roads  Both  Satisfactory 

Sir:  I  beg  leave  to  correct  certain  errors 
in  statement  regarding  the  cement-sand  bed 
construction  of  brick  pavements  which  were 
made  in  the  article  on  monolithic  pavements, 
printed  in  the  Engineering  Record  of  Sept. 
80,  page  400.  The  author  of  the  article 
probably  was  unacquainted  with  the  history 
and  development  of  the  cement-sand  bed  type 
of  construction,  and  erred  unwittingly. 

The  use  of  the  cement-sand  bed  in  lieu 
of  the  old  sand  cushion  was  not  a  step  in 
the  evolution  of  the  true  monolithic  pave- 
ment. It  was  a  distinct  type  developed  for 
city  streets  where  the  use  of  a  template  is 
not  feasible.  Its  object  is  not  merely  to 
afford  a  uniform  bearing  surface  for  the 
brick  surfacing;  the  cement-sand  bed  is 
converted  into  a  mortar  by  means  of  thor- 
ough wetting  after  the  brick  are  laid  and 
rolled  but  before  the  grout  is  applied,  and 
it  sets  up  and  effects  a  union  between  the 
brick  surfacing  and  the  concrete  founda- 
tion, thus  giving  substantially  a  solid  beam 
from  surface  to  sub-base. 

Since  the  true  monolithic  construction 
was  perfected  and  introduced  by  W.  T. 
Blackburn,  consulting  engineer  of  the  Dunn 
Wire-Cut  Lug  Brick  Company,  of  Conneaut, 
Ohio,  the  cement-sand  bed  type  of  construc- 
tion has  been  knovsm  as  the  semi-monolithic. 

So  far  is  the  cement-sand  bed  construc- 
tion from  being  unsatisfactory,  it  is  rapidly 
coming  into  general  use  in  the  large  cities. 
Baltimore  and  St.  Louis,  after  full  investi- 
gation and  experience,  now  use  it  exclusively 
for  brick  pavements;  and  out  of  fifty-eight 
streets  in  Cleveland  paved  with  brick  in 
1916,  not  less  than  fifty-five  were  of  the 
cement-sand  bed  type.  R.  Keith  Compton, 
chairman  of  the  Paving  Commission  of 
Baltimore,  which  city  uses  a  large  number 
of  brick  annually,  says: 

"I  am  more  than  ever  pleased  with  the 
mortar  (cement-sand)  bed,  as  the  superior- 
ity of  our  1915  work  over  all  previous  work 
on  a  sand  cushion  is  evident  every  time  one 
rides  over  the  streets,  and  I  have  yet  to 
notice  a  serious  shattering  of  the  top  grout 
in  any  of  the  work." 

The  cement-sand  bed  construction  has 
stood  the  test  of  time.  The  Thirty-first 
Street  and  Thirty-third  Street  approaches 
to  the  Pennsylvania  Station,  New  York, 
were  paved  with  2i/2-in.  brick  on  a  cement- 
sand  bed  in  1910.  These  pavements  are  in 
fine  condition,  although  over  them  for  six 
years  the  average  weekly  traffic  has  been 
about  55,000  vehicles,  and  a  truck-and- 
wagon  tonnage  of  31,000,000  lb.  exclusive 
of  passenger  vehicles. 

These  figures  are  based  upon  a  traffic 
census  taken  for  one  week  in  May,  1916, 
under  average  traffic  conditions,  and  re- 
ported in  the  Engineering  Record  of  July  8, 
page  54. 

Bay  Street,  the  heaviest  traffic  street  in 
Jacksonville,  Fla.,  has  a  cement-sand  bed 
brick  pavement  between  car  tracks  several 
years  old,  and  the  pavement  is  in  excellent 
condition. 

These  facts  were  evidently  unknown  to 
the  writer  of  the  article  printed  in  your 
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issue  of  Sept.  30,  but  it  seems  to  me  that 
they  effectually  establish  the  fact  that  the 
cement-sand  bed  tjT)e  of  brick  pavement  is 
eminently  satisfactorj'  for  the  purpose  for 
which  it  was  designed,  namely,  a  substi- 
tute for  sand-cushion  brick  pavements  on 
city  streets. 

For  country  highways,  the  true  mono- 
lithic brick  pavement,  as  perfected  in  de- 
sign and  introduced  by  W.  T.  Blackburn,  is 
undoubtedly  preferable  to  the  cement-sand 
bed  for  economical  reasons;  but  engineers 
are  pretty  well  agreed  that  each  type  is 
highly  satisfactory  in  its  proper  sphere, 
and  a  vast  improvement  upon  the  sand- 
cushion  type  of  brick  pavement. 

William  C.  Perkins, 
Chief  Engineer,  Dunn  Wire-Cut  Lug  Brick 
Company. 

Conneaut,  Ohio. 


How  Can  Drawings  Be  Protected 
Against  Dampness? 

Sir:  The  Board  of  Water  Supply  of  the 
city  of  New  York  will  in  a  short  time  hang 
drawings  in  underground  chambers  and  it 
will  be  necessary  to  protect  these  drawings 
from  dampness. 

Eight  or  ten  years  ago  a  man  called  with 
a  process  for  casting  drawings  in  a  trans- 
parent solid  which  apparently  was  neither 
celluloid  nor  collodion,  although  it  looked 
somewhat  like  both.  We  had  no  use  for 
his  scheme  at  the  time,  but  would  like  very 
much  to  try  it  now,  so  we  would  be  very 
glad  to  hear  from  any  of  your  readers  who 
have  run  across  this  process  or  a  similar 
one. 

The  drawings  will  be  in  some  cases  larger 
than  36  x  48  in.  and  should  be  made  rigid 
enough  to  hang  on  a  wall. 

C.  F.  Bell, 
Assistant  Engineer  in  Charge  of  Drafting, 
Board  of  Water  Supply. 

New  York  City. 


Answers  Query  as  to  Grouting 
Rock  Under  Ripogenus  Dam 

Sir:  Referring  to  the  letter  of  H.  A. 
Rands,  published  in  the  Engineering  Record 
of  Oct.  14  last,  the  following  account  of  the 
methods  adopted  for  grouting  the  rock  un- 
derlying Ripogenus  dam  is  submitted: 

In  the  core  drilling  for  pressure  grouting 
under  this  dam  (described  in  the  Engineer- 
ing Record  of  Sept.  2,  page  280)  the  holes 
were  spaced  6  ft.  8  in.  on  centers,  this  appa- 
rently arbitrary  spacing  being  adopted  to 
accommodate  other  conditions.  As  the  air 
compressor  did  not  arrive  until  long  after 
the  drilling  was  begun  there  were  quite  a 
number  of  holes  ready  for  grouting  before 
any  was  done. 

These  holes  were  first  tested  with  a  pres- 
sure pump  and  it  was  found  that  some 
showed  leaks  of  much  greater  magnitude 
than  others.  Water  under  pressure  from 
the  regular  water  supply  was  then  used  for 
thoroughly  washing  out  the  holes  through 
a  hose  run  to  the  bottom,  and  then  applied 
as  a  pressure  line  to  the  top  of  each  hole. 
This  developed  that  the  holes  were  not  all 
connected  by  open  seams,  but  in  most  cases 
water  was  forced  out  of  several  holes,  and 
in  some  cases  at  quite  a  distance  from  point 
of  application.  Grout  was  then  applied  to 
those  holes  which  appeared  the  nearest 
tight,  with  the  idea  of  first  making  these 
tight,  and  thus  dividing  the  total  space  into 
sections  for  better  treatment. 


This  having  been  accomplished,  the  holes 
in  each  section  were  taken  in  order  and 
grout  applied  under  150  lb.  air  pressure  as 
long  as  it  was  possible  to  force  any  more 
into  the  hole.  The  last  application  of  air 
was  held  on  the  hole  for  several  minutes  to 
insure  the  grout  being  thoroughly  driven  in, 
when  the  hose  connection  was  removed  and 
the  pipe  capped,  as  it  was  found  that  other- 
wise the  application  of  pressure  to  the  next 
hole  was  liable  to  drive  the  grout  back  out 
of  the  one  just  grouted. 

Plugging  the  cracks  penetrated  by  the 
various  holes  required  varying  amounts  of 
grout,  running  from  2  to  13  cu.  ft.  more 
than  the  capacity  of  the  drill  hole.  On  the 
first  few  applications  of  grout  vents  were 
easily  observed  in  the  next  holes  and  for 
a  considerable  distance  away  coming  up 
through  the  ledge.  These  gradually  sub- 
sided until  no  further  escape  could  be  de- 
tected, although  usually  considerably  more 
grout  could  be  forced  into  the  drill  hole 
after  this  stage  was  reached.  In  only  one 
case  was  any  considerable  flow  of  ground 
water  encountered,  and  this  readily  yielded 
to  the  treatment  described  and  was  forced 
to  the  surface  outside  the  dam. 

For  various  reasons  contingent  upon  the 
construction  work  no  test  holes  have  been 
drilled  within  the  grouted  area  to  ascertain, 
if  possible,  the  results  and  effectiveness  of 
the  foregoing  work,  but  it  seemed  to  be 
quite  evident  that  it  was  at  least  decidedly 
beneficial.  Experience  seemed  to  indicate 
that  hard  ledge  with  fairly  open  seams 
worked  much  better  here  than  where  the 
seams  were  filled  with  softer,  crumbling 
rock  or  muddy  materials. 

The  rate  of  drilling  is  also  quite  depend- 
ent on  these  same  characteristics.  This 
ledge,  which  is  conceded  to  be  one  of  the 
hardest,  drilled  normally  in  the  sounder  por- 
tions at  about  1  ft.  per  hour  with  a  shot 
bit,  8  in.  in  diameter,  while  a  crumbling 
section  or  seam  would  sometimes  delay 
progress  for  several  hours.  The  amount  of 
shot  required  was  largely  determined  by  the 
same  conditions,  but  normally  from  2  to  3 
lb.  was  consumed  per  foot  drilled  in  the 
sounder  rock. 

E.  W.  Prouty, 
Resident  Engineer,  Ripogenus  Dam. 

Kokadjo,  Me. 


American  Engineers  for  Canadian 
Work 

Sir:  The  editorial  in  your  issue  of  Sept. 
23,  page  369,  with  regard  to  the  circular 
sent  out  by  the  Canadian  Society  of  Civil 
Engineers,  has  been  read  with  much  inter- 
est, inasmuch  as  the  writer  is  a  member  of 
the  Canadian  society  on  exactly  the  same 
basis  on  which  a  large  number  of  Ameri- 
can engineers  have  joined  that  organization. 

After  an  experience  of  more  than  fifteen 
years  near  the  international  boundary  I 
have  reached  the  conclusion  that  the  Canad- 
ian engineers  are  very  shortsighted  in  their 
attitude.  A  very  large  percentage  of  Canad- 
ian engineers  find  employment  on  the  Amer- 
ican side  and  no  discrimination  is  exercised 
against  them,  but  it  is  quite  ,the  reverse 
when  an  American  engineer,  even  though 
he  be  a  member  of  their  society,  desires 
employment  in  Canada.  There  are  on  my 
desk  at  the  present  time  two  applications 
from  Canadian  engineers  for  positions,  and 
seldom  a  week  passes  that  one  or  two  do  not 
drop  in  looking  for  employment.  Our  city 
engineer  here  in  Seattle  is  a  Canadian,  and 


there  are  many  other  engineers  in  various 
employments  who  are  Canadians. 

Without  any  idea  of  retaliation,  but 
simply  to  demonstrate  to  our  Canadian 
brethren  the  injustice  of  their  attitude,  it 
would  seem  to  me  desirable  that  the  four 
large  American  engineering  societies  take  a 
census  of  the  Canadian  engineers  who  are 
employed  throughout  the  United  States  and 
settle  once  and  for  all  this  mooted  question 
of  nationality. 

Charles  Evan  Fowler, 

Seattle.  Consulting  Engineer. 


Paving  Petitions — The  Right  Kind 

Sir:  Your  editorial  of  Oct.  14,  page  458, 
entitled  "Paving  Petitions — The  Right 
Kind,"  is  very  timely.  It  calls  attention  to 
a  practice  which  has  been  prevalent  in  some 
communities  for  a  considerable  time — that 
of  having  a  type  of  pavement  selected  by 
petition. 

The  selection  of  a  pavement  involves  con- 
siderations of  such  a  technical  nature  that 
it  should  be  left  entirely  to  the  expert.  No 
layman  is  in  a  position  to  advise  properly 
on  this  matter.  Where  a  selection  of  par- 
ticular kinds  of  pavements  is  asked  for  in  a 
petition,  it  hampers  the  freedom  of  judg- 
ment of  the  engineer  who  makes  it  his  busi- 
ness to  know  about  these  things. 

It  has  often  happened  that  people  have, 
owing  to  the  pressure  of  special  interests, 
petitioned  for  a  type  of  pavement  about 
which  they  know  very  little,  and  not  exam- 
ining the  subject  thoroughly,  have  been  led 
into  recommending  something  which  may 
require  the  taxpayer  to  pay  heavily  for  the 
mistake.  E.  W.  Stern, 

Chief  Engineer,  in  Charge  of  Highways, 
Department  of  Public  Works,  Borough 
of  Manhattan. 

New  York  City. 


Sir:  Your  editorial  on  "Paving  Petitions 
— The  Right  Kind"  is  extremely  pertinent 
and  important. 

In  a  city  of  several  hundred  thousand, 
within  100  miles  of  New  York,  I  encoun- 
tered one  piece  of  street  with  three  kinds 
of  pavement  in  as  many  blocks.  Besides 
being  aesthetically  ridiculous,  such  an  ar- 
rangement was  very  hard  for  horses  haul- 
ing the  heavy  loads  which  went  over  that 
street.  A  horse  gets  accustomed  to  a  cer- 
tain type  of  surface,  and  I  have  repeatedly 
seen  one  slip  so  as  nearly  to  fall  when  a 
new  variety  of  pavement  was  encountered. 

City  charters  should  invariably  leave 
matters  of  pavement  selection  to  profes- 
sional experts.  Petitions  should  ask  only 
for  a  pavement,  the  type  to  be  determined 
by  the  proper  authorities,  and  after  such 
petition  is  filed,  no  opportunity  should  be 
given  to  modify  it.  This  recommendation 
is  known  to  be  drastic,  but  as  soon  as  it  was 
understood  that  steps  once  taken  were  irre- 
trievable, care  would  be  exercised  at  the 
start,  which  is  the  proper  time. 

E.  P.  Goodrich, 
Consulting  Engineer. 

New  York  City. 


New  California  Oil  Wells 

Sixteen  new  oil  wells  were  "brought  in" 
in  California  during  the  week  ended  Oct. 
21,  according  to  a  report  by  the  state  oil 
and  gas  supervisor.  The  total  number  of 
new  wells  drilled  since  Jan.  1,  1916,  is  586. 
A  considerable  number,  however,  have  been 
abandoned  during  this  time. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Belt  Conveyor  Deposits  Wet 
Concrete  Into  Sewer  Forms 

UNSTABLE  banks  and  a  shallow  cut 
which  brought  the  arch  of  a  large  sewer 
in  Chicago  near  the  surface  gave  a  slope 
too  flat  for  spouting  and  led  the  contractor 
to  use  a  belt-conveyor  attachment  to  carry 
the  concrete  from  the  mixer  to  the  forms. 
The  job,  Section  4  of  the  Calumet  intercept- 
ing sewer  system,  includes  8700  ft.  of  trunk 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 

either  side  of  the  crown.  When  the  con- 
crete nears  the  top  of  the  forms  two  men 
are  employed  to  spread  it.  The  invert  is 
placed  in  advance  of  this  work  by  a  second 
mixer  through  a  30-ft.  chute. 


between  it  and  the  standard-gage  siding,  is 
the  cement  shed  holding  four  carloads. 
Batches  are  proportioned  at  the  siding.  The 
contractor  has  four  horse-drawn  six-car 
trains  of  1-yd.  Koppel  cars,  with  gage 
marks  for  broken  stone  and  sand.  After 
loading  with  the  latter  the  cars  are  pulled 
opposite  the  cement  shed,  in  the  side  of 
which  are  six  tilting  chutes,  on  each  of 
which  may  be  emptied  two  sacks  of  cement. 

At  the  sewer  the  standard-gage  track  on 
which  the  mixers  run  is  33  ft.  from  the  cen- 
ter line  of  the  sewer.  The  narrow-gage 
material  track  is  7  ft.  farther  away  to  en- 
able the  cars  to  dump  directly  into  the 
loader,  which  was  specially  built  low  and 
wide  to  permit  the  cars  to  dump  clean  with- 
out raking.  The  two  Chain  Belt  mixers, 
which  have  reversible  traction  and  flanged 
car  wheels,  are  attended  by  push  cars  carry- 
ing coal  and  water.  Five  25-ft.  sections  of 
Blaw  steel  forms  are  used.  To  facilitate 
setting  the  forms  and  aligning  them  the 
concrete  is  brought  up  4  or  5  in.  above  the 
invert  at  the  sides. 

The  Calumet  intercepter  system  is  being 
built  by  the  Sanitary  District  of  Chicago, 
for  which  George  M.  Wisner  is  chief  en- 
gineer. The  design  and  construction  are 
under  the  immediate  charge  of  Langdon 
Pearse,  assistant  engineer,  assisted  by  R. 
H.  Burke.  J.  P.  Gallagher  is  resident  engi- 
neer and  Nash  Brothers  are  the  contractors. 


BELT  CONVEYOR   DELIVERS  CONCRETE  HORIZONTALLY  INTO  SEWER   101{MS 


sewer  near  103d  Street  and  the  Pullman 
Railroad,  over  which  the  contractor  brings 
in  his  supplies.  The  horseshoe  section  is 
16  ft.  6  in.  wide,  13  ft.  2^/2  in.  high  and  23 
ft.  wide  over  all  on  the  base.  The  thickness 
at  crown  and  invert  is  18  in.  For  3400  ft. 
the  grade  makes  a  very  shallow  trench,  18 
ft.,  which  brings  the  crown  nearly  to  the 
ground  surface.  The  remainder  will  re- 
quire a  trench  about  30  ft.  deep.  The  clay 
is  not  very  stable  and  some  caves  have  oc- 
curred. Therefore  a  concrete  outfit  was 
sought  which  would  not  be  so  heavy  as  a 
portable  tower  plant,  but  which  could  de- 
liver over  the  arch  forms  into  the  far  side. 
The  belt-conveyor  idea,  worked  out  as 
shown  in  the  photograph,  was  proposed  by 
W.  B.  Louer,  who  sold  the  contractor  the 
concrete  plant. 

The  conveyor,  which  was  made  by  the 
Weller  Manufacturing  Company,  is  30  ft. 
long,  but  the  wooden  frame  can  be  extended 
to  any  length  desired.  The  inner  end  is 
.supported  by  a  series  of  overhanging  chan- 
nels bolted  to  the  mixer  platform.  Support- 
ing the  outer  end  are  uprights  carried  by  a 
small  car  running  over  a  24-in.  gage  track 
laid  on  the  finished  work  at  the  back  end 
and  at  the  forward  end  over  the  steel  forms. 
The  uprights  are  bored  to  permit  raising 
and  lowering  the  end  of  the  conveyor. 
Three  18-ft.  sections  of  this  track  are  pro- 
vided. The  belt  is  gear  driven  from  the 
countershaft  of  the  mixer  and  discharges 
onto  a  flipflop,  which  directs  the  concrete  to 


Material  is  supplied  to  this  plant  from  a 
siding  at  one  end  of  the  3400-ft.  section, 
where  elevated  bottom-discharge  bins  of 
300-yd.  capacity  have  been  erected  over  a 
narrow-gage  track.  Cars  are  unloaded  into 
the  bins  by  a  derrick  car  operating  a  %-yd. 
Owen  bucket.    Along  the  narrow  track,  but 


Portable  Motor-Driven  Saw  Cuts 
Off  Wood  Piles 

ONE  of  the  methods  devised  to  cut  to 
grade  the  17,000  piles  under  the  6,000,- 
000-bu.  grain  elevator  being  built  for  the 
Chicago  &  North  Western  Railway  Com- 
pany in  Chicago,  and  described  on  page  567, 
is  shown  in  the  photograph  herewith.  The 
motor  drives  a  vertical  countershaft  which 
carries  a  swinging  boom  on  the  outer  end 


CIRCULAR  SAW,  DRrVEN  BY  MOTOR,  USED  ON  JOB  WHERE  17,000  PILES  WERE  CUT  OFF 
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of  which  is  mounted  the  saw.  The  saw  is 
held  against  the  piles  by  two  men  with 
holding  rods.  To  get  an  even  bearing  a 
plank  track  was  laid  over  boards  placed 
diagonally  on  top  of  the  piles,  which  had 
already  been  cut  off. 

The  contractors  on  this  work  were  the 
Witherspoon-Englar  Company  and  Grant 
Smith  &  Company,  Chicago. 


Tubing  Wound  on  Reel  Without 
Detaching — No  Couplers  Used 

By  W.  H.  HYDE 
Contractor,  Pittsburgh,  Pa, 

IN  DRIVING  two  tunnels  through  a  rock 
fault  in  the  mine  of  the  White  Oak  Fuel 
Company,  Whipple,  W.  Va.,  an  unusual 
method  of  using  tubing  is  employed.  To 
keep  a  circulation  of  fresh  air  at  the  face, 
remove  rock  dust  while  drilling  and  the 
smoke  after  shooting,  8-in.  Flexoid  tubing 
is  wound  and  unwound  on  a  drum  before 
and  after  the  shot  is  fired.  Just  before 
shooting,  the  fan  is  shut  down  and  the  tub- 
ing collapses  flat.  Two  men  put  a  drill 
through  a  center  hole  in  a  light  wooden 
drum,  making  a  reel,  and  wind  up  the  tub- 
ing without  detaching  it.  After  the  shot, 
they  run  up  to  the  face,  reeling  off  the  hose 
as  they  go.  The  first  sections  of  the  tubing 
have  been  in  daily  and  nightly  use  for  five 
weeks  and  are  still  performing  their  duty 
satisfactorily. 

Instead  of  using  couplers,  which  are  awk- 
ward on  the  reel,  the  ends  of  the  sections 
are  telescoped  in  the  direction  of  the  air 
current,  sewed  with  fine  wire  and  covered 
with  a  short  section  of  the  tubing.  In  each 
case  the  tubing  is  coupled  to  a  Buffalo  No.  3 
volume  blower  direct-connected  to  a  3-hp. 
Peerless  electric  motor.  These  blowers  are 
set  in  the  main  entries  adjacent  to  the  tun- 
nels. The  tubing  extends  around  a  corner, 
along  the  floor  of  the  tunnel;  near  the  face 
the  end  is  raised  and  hung  so  that  it  points 
to  the  roof  close  to  the  face  of  the  heading. 
This  arrangement  seems  to  work  best  for 
clearing  the  face  of  the  rock  dust  while 
drilling. 

The  tunnels  are  6  ft.  high,  10  ft.  wide  and 
400  ft.  long.  The  drilling  of  the  hard  fine 
grained  sandstone  is  done  with  Jackhamer 
drills.  The  dynamite  used  is  of  the  60-per 
cent  gelatin  grade.  An  unusual  amount  of 
dust  is  present  because  of  the  dry  nature 
of  the  rock. 


Derrick  Chair  Takes  Superintend- 
ent with  Broken  Leg  to  Work 

THAT  there  are  ways  to  get  around  over 
a  subway  job  even  with  a  broken  leg  was 
proved  a  short  time  ago  by  John  T.  Prior, 
superintendent  for  Smith,  Hauser  &  Mac- 


Not  to  be  kept  at  home  by  a  plaster  cast, 
however,  when  he  was  needed  at  the  work, 
Mr.  Prior  had  a  chair  built  in  which  the 
shaft  derrick  could  hoist  him  from  the 
street  to  his  office. 


CHAIR    TAKES    INJURED    SUPERINTENDENT    TO 
SECOND-STORY  OFFICE 

Isaac,  Inc.,  of  the  section  of  the  subway 
under  William  Street,  New  York  City, 
which  that  firm  is  building.  The  superin- 
tendent's office,  on  the  second  floor  of  one 
of  the  shaft  houses,  and  the  construction 
work  underground  would  seem  to  be  safe 
from  invasion  by  a  man  with  a  broken  leg. 


Ordinary  Valve  Used  as  Shock 
Absorber  in  Pump  Discharge 

By  GEORGE  W.  McALPIN 
New  Richmond,  Ohio 

PRESSURE  release  for  the  discharge 
line  of  the  piston  pump  supplying  water 
to  one  of  the  concrete  mixers  in  use  at  the 
government  dam  under  construction  at  New 
Richmond,  Ohio,  was  provided  by  inserting 
a  T  in  the  line,  to  which  a  nipple,  a  valve 
and  a  short  length  of  vertical  pipe  were 
fitted.  The  pump  ran  continuously,  while 
the  discharge  line  would  often  be  shut  off 
abruptly  at  the  mixer.  The  back  pressure 
produced  in  this  way  was  bad  for  the  pump, 
and  to  relieve  it  the  outlet  was  put  in. 

To  maintain  a  constant  pressure,  which 
would  keep  the  pump  running  at  constant 
speed,  a  plain  piece  of  pipe  reaching  just 
above  the  elevation  of  the  discharge  at  the 
mixer  might  have  been  used,  but  would  not 
have  been  convenient.  The  same  result, 
however,  was  accomplished  by  putting  in 
a  shorter  piece  of  pipe  with  the  valve  and 
partly  closing  the  valve  until  it  required  a 
little  more  pressure  to  force  water  out  of 
the  relief  pipe  than  to  raise  water  to  the 
mixer.  The  "shock  absorber"  in  this  case 
was  made  of  lV2-in.  pipe  and  valve,  and 
was  in  a  discharge  line  of  the  same  size 
from  a  5  X  3V2  X  6-in.  pump.  The  valve 
was  adjusted  so  that  no  water  was  forced 
out  of  the  vertical  pipe  when  the  discharge 
line  was  open. 


Use  Rubber  Hose  to  Finish 
Concrete  Road 

IN  FINISHING  the  surface  of  a  concrete 
road  in  Myers  Park,  Charlotte,  N.  C, 
W.  C.  Campbell,  of  the  Hardaway  Con- 
tracting Company,  of  Columbus,  Ga.,  used 
long-handled  rollers  and  rubber  hose.  The 
photograph  shows  how  the  work  was  done. 
The  hose  was  1  in.  in  diameter,  rubber  on 
woven  fabric,  while  the  rollers  were  made 
of  wood  covered  with  24-gage  steel  sheets. 
It  is  claimed  that  labor  costs  have  been  re- 
duced by  employing  this  equipment. 


LATEST  METHOD  OF  FINISHING  CONCRETE  ROAD  WITH  LONG-HANDLED  ROLLERS  AND  GARDEN  HOSE  SAID  TO  PRODUCE  GOOD  SURFACE   AT  LOW  COST 


Lump-Sum  Contract  Not  Fav- 
ored by  Texas  Society 

"Cost  Plus"  System  Preferred— Tentative  En- 
gineer's License  Bill  Will  Be  Drawn 
Up— Officers  Elected 

The  annual  convention  of  the  Texas  Associa- 
tion of  Civil  Engineers  was  held  in  Dallas 
Oct.  20  and  21  with  about  fifty  members 
present.  The  opening  address  was  given  by 
Piesident  C.  H.  Chamberlin,  chief  engineer  of 
the  Texas  &  Pacific  Railway,  who  indulged  in 
reminiscences,  beginning  with  his  entrance  into 
the  engineering  field  in  1881.  He  also  pointed 
out  the  great  progress  made  in  civil  engineer- 
ing in  the  South  during  the  last  30  years. 
Then  followed  discussions  of  the  Texas  cement 
industry,  lump-sum  contracts  and  an  engineer's 
license  law. 

During  a  general  discussion  it  was  pointed 
out  that  although  the  five  cement  mills  in 
Texas  produce  3,750,000  bbl.  annually,  and 
Texas  uses  2,500,000  bbl.,  only  2,000,000  bbl. 
used  in  the  state  were  produced  by  the  Texas 
companies.  The  matter  was  referred  to  the 
board  of  direction  for  investigation. 

Want  Lump-Sum  Contract  Abolished 

John  B.  Hawley,  of  Fort  Worth,  summar- 
ized the  work  of  the  Texas  division  of  the  Na- 
tional Industrial  Preparedness  Board.  F.  A. 
Jones  emphasized  the  great  service  rendered 
by  the  engineers  of  the  country  iii  a  work  to 
which  they  unselfishly  gave  their  time  and 
more  than  a  quarter  of  a  million  dollars.  Mr. 
Jones  also  presented  a  paper  on  the  "Honor 
System  in  Contracting,"  in  which  he  strongly 
advocated  the  "cost  plus"  system.  As  rea- 
sons for  his  attitude  he  cited  cases  from  his 
experience  of  fifteen  years  with  both  forms 
of  contracting.  The  general  sentiment  of  the 
meeting  seemed  to  be  for  abolishing  the  lump- 
sum system. 

The  first  paper  of  the  afternoon  session  was 
"Engineering  Human  Problems,"  by  E.  B. 
Gore,  of  the  Texas  board  of  water  engineers. 
He  mentioned  the  engineering  problems  con- 
nected with  irrigation  on  the  lower  Rio  Grande 
River,  calling  attention  to  the  di£9culties  of 
seepage  and  silt-deposit  prevention.  He  was 
of  the  opinion  that  these  problems  were  simple 
when  compared  with  those  of  preventing 
water  waste  by  the  settlers. 

E.  C.  Woodward,  of  the  Dallas  City  engi- 
neering department,  presented  a  paper  on 
"Building  the  Maintenance  Into  the  Pave- 
ment." C.  R.  Chamlin,  of  the  Trinity  Portland 
Cement  Company,  discussed  "Concrete  as 
Specified  and  as  Laid."  The  last  paper  read 
was  by  J.  B.  Hawley,  on  "Notes  on  Sewer  Con- 
struction." 

The  following  officers  were  elected:  J.  H. 
Howe  of  Houston,  president;  R.  C.  Gowdy  of 
Fort  Worth  and  R.  J.  Potts  of  Waco,  vice- 
presidents. 

Will  Prepare   Tentative   License   Bill 

After  the  banquet  at  the  Oriental  Hotel  the 
advisability  of  putting  through  the  engineer's 
license  bill  at  the  next  legislature  was  dis- 
cussed with  keen  interest.  While  the  general 
sentiment  of  the  association  seemed  to  be  that 
some  sort  of  regulation  was  required,  no  defi- 
nite agreement  was  reached  as  to  just  what 
form  it  should  take.  A  tentative  bill  will  be 
submitted  to  the  members  for  a  letter  vote. 
If  approved,  the  committee  will  take  the  bill 
to  Austin  with  power  to  alter  it  in  any  way  it 
sees  fit  in  order  to  get  it  through  the  legisla- 
ture. 


Wall  Collapses — Four  Boston 
Buildings  Wrecked 

structure  Being   Remodeled — Wall  Had   Been 
Reported  Unsafe — Cause  a  Mystery,  Al- 
though Explosion  Is  Suggested 

Four  buildings  in  Portland  Street,  Boston, 
were  reduced  to  a  mass  of  wreckage  the  night 
of  Oct.  26  when  a  wall  collapsed  in  one  of  the 
two  structures  being  remodeled.  Several 
weeks  ago  a  complaint  had  been  filed  with  the 
building  department  that  the  wall  in  question 
was  "too  thin,  unsafe  and  a  menace."  A  re- 
port from  the  inspector,  however,  stated  that 
there  was  no  danger  of  collapse. 

Twin  Six-Story  Buildings  Fail 

The  building,  a  twin  six-story  affair,  was 
numbered  21-29  and  31-39  Portland  Street. 
The  front  and  rear  walls  had  been  removed 
and  a  new  concrete  foundation  laid.  A  wall  in 
the  building  numbered  21-29  is  believed  to 
have  caused  the  collapse.  The  entire  frame- 
work of  this  structure,  in  which  were  two 
heavy  iron  beams,  crashed  against  its  twin 
structure  numbered  31-39  and  wrecked  it. 

The  six-story  wall  was  flung  across  an  area- 
way  in  front  of  No.  19  Portland  Street  and 
pounded  into  the  center  of  the  northerly  wall 
of  the  three-story  brick  building  at  No.  17 
Portland  Street.  The  impact  crushed  the  sec- 
ond floor  of  the  structure  and  it  crumpled. 

The  cause  of  the  accident  has  not  been  defi- 
nitely determined  at  this  writing,  althot;gh 
an  explosion  is  said  to  have  caused  the  wall  to 
collapse. 


Waterworks  Men  Gather  Nov.  15  at 
Wilmington,  Del. 

The  next  meeting  of  the  "four-state"  sec- 
tion of  the  American  Waterworks  Association 
will  be  held  Nov.  15  at  Wilmington,  Del.,  in 
the  Hotel  DuPont.  The  morning  will  be  de- 
voted to  an  inspection  of  the  new  reservoir 
and  filtration  plant  now  under  construction. 
A  short  business  session  will  be  held  in  the 
afternoon. 

The  "four-state"  section  includes  southern 
New  Jersey,  Delaware,  Maryland  and  eastern 
Pennsylvania. 

Railroad  Inquiry  to  Begin  November  20 

The  joint  congressional  inquiry  into  the 
general  railroad  situation  is  scheduled  to  be- 
gin Nov.  20  at  Washington,  D.  C.  The  reso- 
lution under  which  the  investigation  is  to  be 
held  calls  for  a  report  to  Congress  not  later 
than  the  second  Monday  in  January.  Sena- 
tor Newlands,  chairman  of  the  committee, 
states  that  the  committee  desires  to  give  ample 
opportunity  to  all  interested  to  express  their 
views,  but  would  like  early  notice  of  the  sub- 
jects to  be  discussed,  so  that  there  may  be  an 
orderly   sequence   of   subjects. 


Road  Congress  Dec.  7  at  Chicago 

The  Northwestern  Road  Congress  will  hold 
its  third  annual  meeting  Dec.  7  and  8  at  the 
Hotel  Sherman,  Chicago.  Among  the  papers 
to  be  presented  is  one  by  W.  D.  Uhler,  chief 
engineer,  Pennsylvania  Highway  Commission, 
on  handling  state  maintenance  problems,  and 
another  by  Logan  Waller  Page,  director,  U.  S. 
Office  of  Public  Roads  and  Rural  Engineering, 
on  "Federal  Participation  in  Road  Work." 

Prices  of  Materials — Page  181 


Report  Radical  Advances  in 
Water  Sterilization 

Engineers  at  American  Public  Health  Associ- 
ation Convention  Discuss  Sanitary  Prob- 
lems of  Water,  Sewage  and  Garbage 

Activated  sludge  results,  river  cleaning, 
sterilization  of  water  with  chlorine  and  am- 
monia, color  removal  and  a  discussion  of  gar- 
bage specifications  were  the  more  important 
topics  discussed  by  the  sanitary  engineering 
section  of  the  American  Public  Health  Asso- 
ciation at  its  annual  convention  in  Cincinnati, 
Oct.  25,  26  and  27. 

The  officers  of  this  section  elected  for  next 
year  are :  Theodore  Horton,  chairman ;  George 
S.  Webster,  vice-chairman;  H.  D.  Pease,  sec- 
retary; and  Paul  Hansen,  associate  secretary. 
For  the  laboratory  section  Dr.  Henry  Albert 
was  made  chairman  and  Dr.  Charles  Krum- 
wiede,  secretary.  Dr.  W.  A.  Evans  was  elected 
president  of  the  association  and  Selskar  M. 
Gunn  was  retained  as  secretary. 

Water  Sterilization 

Capt.  Joseph  Race,  city  bacteriologist,  of 
Ottawa,  gave  information  relative  to  improved 
sterilization  methods  using  0.23  part  per  mil- 
lion of  available  chlorine  from  bleach  and  0.12 
part  of  anhydrous  ammonia.  The  chlora- 
mine  formed  is  not  consumed  nearly  so  fast  as 
chlorine,  hence  less  is  required.  The  process 
becomes  economical  when  the  price  of  hypo- 
chlorite exceeds  about  2  cents  per  pound,  and 
ammonia  containing  about  10  per  cent  NH, 
can  be  purchased  for  2%  cents  per  pound. 
One  precaution  is  to  introduce  the  ammonia  a 
minimum  of  time  before  introduction  into  the 
water  supply.  The  process  has  worked  out 
satisfactorily  in  swimming-pool  sterilization, 
where  bleach  treatment  could  not  be  used  on 
account  of  the  large  amounts  required. 

The  water,  sewage  and  garbage  plants  in 
Cincinnati  were  described  by  J.  W.  Ellms,  W. 
E.  Sullivan  and  W.  C.  Folsom,  respectively. 
H.  W.  Streeter  and  W.  C.  Purdy,  of  the  Pub- 
lic Health  Service,  gave  reports  on  the  investi- 
gation of  the  pollution  of  the  Ohio  River  which 
the  service  has  been  carrying  out. 

In  discussing  the  report  of  F.  F.  Longley  on 
water  supply,  W.  L.  Stevenson,  of  Philadelphia, 
stated  that  he  has  been  using  liquid  chlorine 
and  lime  to  make  a  bleach  solution  for  steri- 
lizing sewage  filter  effluents.  The  amounts 
employed  were  6  lb.  and  8  lb.  respectively,  to 
1,000,000  gal. 

Relative  to  dual  water  connections  Paul  Han- 
sen said  Rockford,  111.,  had  a  sad  experience — 
10,000  cases  of  enteritis  and  many  cases  of 
typhoid.  In  Philadelphia  all  dual  connections 
have  been  ordered  out.- 

Rapid   Filter  Sludge   a   Problem 

The  problem  of  the  disposal  of  sludge  from 
mechanical  filters  followed  R.  W.  Pratt's  paper 
on  the  Cleveland  water  purification  plant.  W. 
H.  Dittoe  said  the  removal  would  be  neces- 
sary if  discharged  into  the  river  bed.  He  also 
cited  a  case  at  Columbus  where  from  1  to  2 
ft.  of  sludge  had  accumulated  in  the  river 
below  the  filter  plant  for  a  distance  of  a 
mile  or  more.  The  State  Board  of  Health  had 
made  requirements  at  Cleveland  for  drying  the 
sludge  and  it  could  be  drained  to  98  per  cent 
moisture  and  then  shoveled  and  dumped.  The 
discharge  of  such  sludge  may  become  a  nuis- 
ance as  important  as  a  question  of  sewage  dis- 
posal. The  question  of  the  disposal  of  wash 
water  is  less  important.  Theodore  Horton 
stated  that  on  the  Niagara  River  there  were 
two  plants  at  Niagara  Falls,  one  of  which  was 
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located  above  the  other  and  discharged  the 
sludge  into  the  intake  of  the  lower  works.  No 
serious  results  had  occurred.  A  uniform  dis- 
charge was  desired.  It  was  considered  legiti- 
mate in  his  opinion  to  return  wash  water  to  a 
stream  or  lake  from  which  the  supply  was 
taken  and  the  sanitary  question  involved  was 
of  no  importance. 

The  question  was  brought  up  as  to  the  effect 
of  wash  water  on  city  sewers  and  their  main- 
tenance. Mr.  Stevenson  stated  that  at  Phila- 
delphia the  upper  Roxborough  filter  discharged 
through  a  small  drain  to  an  intercepting  sewer 
and  that  the  fine  sand  which  was  carried  over 
required  constant  maintenance  of  the  sewer. 

Color  Removal  Hard 

"Colloidal  Chemistry  in  the  Removal  of 
Color  and  Turbidity  from  Water,"  a  paper  by 
George  F.  Catlett,  defined  the  nature  of  color 
and  turbidity.  He  said  that  it  was  generally 
agreed  that  aluminum  sulphate  was  the  best 
means  of  removing  color.  He  briefly  reviewed 
Professor  Whipple's  paper  of  several  years 
before  on  color  removal  and  added  that  the 
use  of  an  excess  of  alum  dosed  into  part  of 
the  supply,  the  dosed  waters  then  being 
mixed  with  the  rest  of  the  water,  was 
very  successful.  This  has  been  applied  in 
Massachusetts  at  Springfield  and  also  at  Wil- 
mington— at  the  latter  place  by  adding  the 
excess  in  one  basin  (see  Engineering  Record, 
June  3,  1916,  page  741).  Acid  helps  in  the 
removal  of  lead  acetate  or  tannin.  Colloidal 
pi  ecipitation  is  thereby  produced  and  an  alka- 
linity of  9  parts  per  milion  may  be  neutral- 
ized with  a  color  of  250  and  the  color  removed. 
The  use  of  6  grr.  per  gallon  of  alumina  sul- 
phate in  such  a  case  may  not  be  sufficient  for 
complete  precipitation  of  the  color.  Appar- 
ently the  basic  salt  worked  better  than  salt 
containing  hydrate.  Some  alkalinity  should  be 
present  but  not  enough  to  neutralize  all  the 
aluminum  sulphate. 

Professor  Whipple  commented  on  the  fact 
that  the  electrical  charge  of  the  color  may  be 
either  positive  or  negative.  The  addition  of 
carbonic  acid  may  intensify  the  action  or  even 
reverse  it. 

Captain  Race  stated  that  the  Ottawa  River 
water  had  been  experimented  upon  in  bottles 
and  that  40  p.p.m.  of  color  could  be  removed 
with  a  good  floe  when  alum  was  added  in  just 
suflScient  amount  to  react  with  the  alkalinity. 
In  his  opinion  the  color  removal  was  due  to 
the  coagulation  of  negative  particles  of  color. 
An  alkalinity  of  24  was  reduced  to  12.  Less 
alum  may  be  required  if  the  alkalinity  is  re- 
duced to  0.  In  Ottawa  if  the  color  is  high  an 
excess  of  alum  is  required,  but  if  the  addition 
of  alum  is  not  sufficient  to  reduce  the  isoelec- 
tric tension  to  zero,  the  excess  has  no  value. 
Aeration  promotes  coagulation. 

Fewer    Water    Analyses    Recommended 

In  his  paper  on  "Fallacies  in  the  Investiga- 
tion of  Water  Supplies,"  H.  A.  Whittaker 
pointed  out  that  it  is  important  to  include  in 
the  routine  of  a  state  board  of  health  the  per- 
sonal inspection  of  all  water  supplies  passed 
upon.  In  Minnesota  for  fifteen  years  such 
field  surveys  have  been  required.  Sampling 
equipment  is  not  provided  for  local  authori- 
ties despite  their  criticism.  A  table  submitted 
indicated  that  unless  field  inspection  was  made, 
there  is  a  chance  for  40  per  cent  of  doubtful 
analyses  to  be  approved.  In  the  discussion  it 
was  brought  out  that  the  sources  of  pollution 
might  be  obscure  and  that  consequently  analy- 
tical results  are  valuable  to  check  up. 

Mr.  Hansen  pointed  out  that  in  the  past  a 
great  deal  of  useless  analytical  work  has  been 
done  on  account  of  popular  demand.  In  New 
York  Mr.  Horton  stated  that  the  inspection  of 
the  ground  was  always  required.  The  labora- 
tory analysis,  in  his  opinion,  had  less  value 
than  a  good  sanitary  survey.  The  survey  has 
materially  reduced  the  number  of  analyses  and 
instead  of  making  one  a  month,  as  was  done 
in  Massachusetts,  Mr.  Horton  makes  four 
analyses  a  year  and  recommends  a  yearly  field 
examination. 


Harrison  P.  Eddy,  chairman  of  the  commit- 
tee on  sanitary  control  of  waterways,  summed 
up  progress  and  pointed  to  the  need  of  econ- 
omy and  the  distribution  of  equities  on  a  scien- 
tific basis.  There  should  be  no  nuisance  in 
the  stream,  neither  should  disease  be  spread. 
The  removal  of  floating  matter  is  important 
and  at  times  the  settling  suspended  solids  in 
river  cleaning  is  very  important. 

After  George  W.  Fuller  had  stated  that  the 
report  contained  nothing  to  which  exception 
might  be  taken,  Mr.  Hansen  suggested  that  he 
was  adhering  to  the  belief  that  the  courts  are 
the  best  method  of  adjustment  as  to  the  rela- 
tion of  sewage  treatment,  water  supply  and 
the  like.  He  held  that  stream  pollution  has  a 
comparatively  small  effect  on  the  public  health. 
Mr.  Messer  stated  that  in  Virginia  the  problem 
of  the  oyster  beds  and  industrial  pollution  was 
raising  the  question  of  the  adjustment  of 
values. 

A  paper  on  "The  International  Joint  Com- 
mission and  Pollution  of  Boundary  Waters" 
was  read  by  Prof.  Earle  B.  Phelps.  The  dis- 
cussion brought  out  the  need  of  a  balance  be- 
tween water  supply  and  sewage.  The  analysis 
of  the  fact  should  be  carefully  considered  with 
due  attention  to  all  equities  and  an  authority 
should  be  present  to  enforce  a  decision. 

The  report  of  the  committee  on  sewerage 
works  operation  was  read  by  W.  L.  Stevenson, 
who  stated  that  in  his  opinion  a  general  blank 
could  not  be  prepared  that  was  applicable  to 
all  cases. 

The  reports  of  the  three  committees  are  to 
be  printed  and  left  open  for  adoption  at  the 
next  meeting. 

R.  W.  Pratt's  paper  on  "Activated  Sludge 
Work  at  Cleveland"  was  short,  giving  much 
valuable  data  resulting  from  experience  with 
the  operation  of  a  plant  having  an  aeration 
capacity  for  1,000,000  gal.  per  day  and  a  set- 
tling capacity  for  500,000  gal.  per  day.  A 
reasonably  stable  effluent  was  produced  with 
%  cu.  ft.  of  air  per  gallon  of  sewage  and  2 
hours'  aeration,  using  25  per  cent  of  activated 
sludge.  The  temperature  was  stated  to  have 
little  or  no  effect.  A  number  of  attempts  to 
prevent  the  sludge  from  decomposing  and 
smelling  had  been  tried  out,  but  no  final  re- 
sults had  been  attained.  With  electric  current 
at  %  cent  per  kilowat-hour  the  power  cost  for 
air  amounted  to  $7.50  per  1,000,000  gal.  of 
sewage.  The  labor  cost  at  the  Cleveland  plant 
amounted  to  $15  per  1,000,000  gal.,  but  could 
probably  be  reduced  for  larger  units. 

The  annual  renort  of  the  committee  on  refuse 
collection  and  disposal  by  S.  A.  Greeley,  chair- 
man, was  limited  to  a  review  of  events  of  par- 
ticular interest  during  the  past  year  in  the 
line  of  sanitary  engineering  work.  The  com- 
mittee report  was  amplified  by  papers  pre- 
sented by  Rudolph  Hering  and  William  F. 
Morse. 

Wants  Saner  Refuse   Plant   Specifications 

Dr.  Bering's  paper  on  contract  plans  and 
specifications  for  refuse  incinerators  pointed 
out  clearly  the  extremes  found  in  present  prac- 
tice. On  the  one  hand  were  the  carefully 
v/orded  specifications  requiring  extreme  guar- 
antees  on  the  part  of  the  contractor.  These 
specifications,  because  of  the  guarantee  re- 
quired, lesulted  in  two  court  cases.  At  the 
other  extreme  are  a  large  number  of  garbage 
furnaces  and  refuse  incinerators  which  are 
purchased  under  almost  no  specifications  at  all. 
In  these  cases  the  lack  of  attention  to  details 
during  construction  has  resulted  at  times  in 
unsatisfactory  operation.  It  was  suggested 
that  more  attention  should  be  given  by  city 
engineers  to  the  preparation  of  plans  and 
specifications  for  construction,  thus  securing 
better  work  and  relieving  the  contractor  in 
part  from  the  burden  of  extreme  requirements 
of  the  guarantees.  In  addition,  the  paper  called 
attention  to  the  need  for  considering  the  refuse 
problem  as  a  whole,  including  the  house  treat- 
ment and  collection  as  well  as  the  disposal. 

The  paper  by  Colonel  Morse  included  a  com- 
pilation of  statistics  resulting  from  inquiries 
to  201  cities  and  towns  relating  to  the  prac- 


tice and  cost  of  refuse  collection  and  disposal. 
The  organization  of  departments  in  the  work, 
the  methods  used  and  cost  figures  were  tabu- 
lated and  summarized. 

A  report  by  the  committee  on  street  clean- 
ing, of  which  S.  Whinery  was  chairman,  went 
into  considerable  detail  regarding  the  effect  of 
street-cleaning  work  on  the  health  of  men  en- 
gaged in  street  cleaning  and  also  on  the  health 
of  those  living  in  the  neighborhood  of  dumps 
or  other  centers  of  activity  of  street-cleaning 
work.  

California  Railroad  Commission  Declines 
to  Investigate  Terminal  Questions 

The  Railroad  Commission  of  California  re- 
cently decided  that  it  has  jurisdiction  within 
the  city  of  Los  Angeles  over  the  construction 
of  union  passenger  and  freight  railroad  ter- 
minals, over  the  elimination  of  grade  crossings 
and  the  safety  of  such  crossings.  The  com- 
mission declined,  however,  to  make  an  investi- 
gation into  these  matters  or  to  formulate  a 
general  plan  for  them,  and  has  ordered  the  in- 
quiry carried  out  by  the  railroads  and  the 
city  of  Los  Angeles,  unless  the  commission  is 
otherwise  directed  by  the  Supreme  Court  of 
California. 

This  decision  was  rendered  in  a  consolidated 
proceeding  against  the  Southern  Pacific  Com- 
pany, the  Atchison,  Topeka  &  Santa  Fe  and 
the  San  Pedro,  Los  Angeles  &  Salt  Lake  rail- 
roads, undertaken  as  a  result  of  seven  com- 
plaints filed  with  the  commission  by  the  Munic- 
ipal League,  the  Central  Development  Asso- 
ciation and  the  Civic  Center  Association,  all  of 
Los  Angeles  and  the  cities  of  Pasadena,  Al- 
hambra,  San  Gabriel  and  South  Pasadena. 
The  complainants  asked  that  the  railroads  be 
directed  to  construct  a  union  passenger  and 
freight  station  in  Los  Angeles.  They  also 
asked  the  commission  to  direct  the  railroads 
to  reconstruct  their  tracks  running  to  and  from 
this  terminal  station  so  as  to  eliminate  grade 
crossings.  

New  England  Waterworks  Men 
Meet  November  8  in  Boston 

The  November  meeting  of  the  New  England 
Waterworks  Association  will  be  held  next 
Wednesday  at  the  Hotel  Brunswick,  Boston. 
The  executive  committee  will  hold  a  session  in 
the  morning.  The  afternoon  will  be  devoted 
to  discussion  of  P.  A.  Barbour's  paper,  which 
was  postponed  from  the  Portland  convention, 
the  report  of  the  committee  on  meter  rates, 
water  loss  by  leakage  and  non-registration  of 
meters.  S.  A.  Agnew,  superintendent  of  the 
Scituate  (Mass.)  Water  Company,  will  give 
an  illustrated  lecture. 

The  nominating  committee,  at  its  Oct.  21 
conference,  prepared  the  following  list  of  nom- 
inations: President,  Caleb  Mills  Saville;  vice- 
presidents,  C.  E.  Davis,  S.  E.  Killam,  H.  V. 
Macksey,  F.  A.  Barbour,  P.  R.  Sanders  and 
Thomas  McKenzie.  Willard  Kent  is  nominated 
for  secretary  and  Lewis  M.  Bancroft  for  treas- 
urer.   

Select  Nominees  for  Offices  in 
Civil  Engineering  Society 

The  list  of  nominees  for  offices  in  the  Amer- 
ican Society  of  Civil  Engineers  as  it  will  be 
presented  at  the  annual  meeting  Jan.  17,  1917, 
is  as  follows:  President,  George  H.  Pegram, 
chief  engineer,  Interborough  Rapid  Transit 
Company  and  Rapid  Transit  Subway  Construc- 
tion Company,  New  York  City;  vice-presidents, 
George  W.  Kittredge,  chief  engineer.  New 
York  Central  Railroad,  New  York  City,  and 
George  S.  Webster,  director.  Department  of 
Wharves,  Docks  and  Ferries,  Philadelphia; 
treasurer,  George  W.  Tillson,  consulting  engi- 
neer to  borough  president,  Borough  of  Brook- 
lyn, New  York  City.  Alfred  D.  Flinn  and 
Lewis  D.  Rights  of  New  York  City,  William 
R.  Hill  of  Albany,  Arthur  P.  Davis  of  Wash- 
ington, W.  L.  Darling  of  St.  Paul  and  R.  H. 
Thomson  of  Seattle  are  the  nominees  for  direc- 
tors of  districts  1,  3,  5,  7  and  12  respectively. 
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Announce  Tentative  Valuations 
of  Two  Railroads 

Tentative  valuations  of  two  railroads  have 
just  been  submitted  by  the  Interstate  Com- 
merce Commission  in  connection  with  the  fed- 
eral valuation  of  the  carriers.  The  two  rail- 
roads are  the  Atlanta,  Birmingham  &  Atlantic 
and  the  Texas  Midland.  The  former,  with  a 
mileage  of  634  and  a  capitalization  of  $54,571,- 
176,  is  given  a  reproduction  cost  new  of  $24,- 
154,998,  and  a  reproduction  cost  less  deprecia- 
tion of  $19,408,810,  the  figures  being  exclusive 
of  land,  which  is  valued  at  $2,291,413.  The 
Texas  Midland,  with  a  mileage  of  111  and  a 
capitalization  of  $2,112,000,  is  given  a  repro- 
duction cost  new,  excluding  land,  of  $3,382,004, 
and  a  reproduction  cost  less  depreciation  of 
$2,527,417.  Lands  used  for  transportation  pur- 
poses are  valued  at  $236,690. 

Original  cost  is  not  reported  complete  for 
either  road.  For  the  Atlanta,  Birmingham  & 
Atlantic  it  is  dismissed  with  the  statement  that 
"original  cost  of  property  could  not  be  found." 
In  the  case  of  the  Texas  Midland  it  is  stated 
that  the  result  of  an  attempt  to  show  the  origi- 
nal cost  to  date  of  each  piece  of  property  has 
not  been  satisfactory,  and  that  a  statement 
would  be  entirely  misleading.  Figures  are' 
given  for  the  original  cost  of  equipment  and  of 
land. 

Nothing  is  allowed  either  property  for  other 
values  or  elements  of  value.  Even  develop- 
ment expenses  are  apparently  denied,  and  no 
mention  is  made  of  contingencies. 

The  reports  are  addressed  to  the  U.  S.  at- 
torney general,  to  the  governors  and  public 
service  commissions  of  the  states  in  which  the 
properties  are  located  and  to  the  railroads. 
They  are  required  to  file  any  protests  within 
thirty  days  from  Nov.  1. 


What  Engineers  and 
Contractors  Are  Doing 


William  A.  Duff,  formerly  engineer 
of  bridges  for  the  Canadian  Government  Rail- 
ways, at  Moncton,  N.  B.,  has  been  appointed 
assistant  chief  engineer.  He  will  continue  to 
discharge  his  duties  as  bridge  engineer  and 
will  have  charge  of  the  Halifax  ocean  ter- 
minals. 

Lewis  Warrington  Baldwin, 
formerly  general  manager,  and  who  was  re- 
cently made  vice-president  of  the  Central  of 
Georgia  Railway,  obtained  his  first  experience 
in  the  engineering  department  of  the  Illinois 
Central  Railroad.  He  was  graduated  from 
Lehigh  University  in  1896,  in  which  year  he 
entered  the  employ  of  the  Illinois  Central 
as  chainman.  His  advancement  was  rapid  and 
at  the  time  of  his  resignation  in  November, 
1915,  he  was  general  superintendent  of  that 
road's  southern  lines.  Mr.  Baldwin  left  the 
Illinois  Central  last  year  to  go  to  the  Central 
of  Georgia  as  general  manager. 

George  D.  Brooke  was  recently  made 
superintendent  of  the  Cumberland  division  of 
the  Baltimore  &  Ohio  Railroad.  Two  years 
after  graduation  from  the  Virginia  Military 
Institute  in  1900,  Mr.  Brooke  entered  the  en- 
gineering department  of  the  Baltimore  &  Ohio. 
He  had  risen  to  the  grade  of  assistant  engi- 
neer in  1904.  In  1911  he  was  made  assistant 
engineer  in  charge  of  the  operating  depart- 
ment and  a  year  later  was  appointed  superin- 
tendent of  the  Shenandoah  division.  At  the 
time  of  his  recent  promotion  Mr.  Brooke  was 
superintendent  of  the  Ohio  division. 

Harry  O.  Cole,  who  became  associated 
with  the  Guggenheim  interests  last  month  as 
assistant  engineer,  has  been  made  assistant 
construction  engineer.  Mr.  Cole  will  have 
his  headquarters  in  New  York  City,  as  before. 

Sydney  B.  Williamson,  who  re- 
signed early  this  year  as  chief  of  construction 
for  the  U.  S.   Reclamation   Service  to  become 


chief  of  the  field  forces  of  the  Guggenheim 
interests,  has  been  made  construction  engineer. 
He  will  continue  with  headquarters  in  New 
York  City. 

Charles  Joseph  Carroll,  civil 
engineer,  of  Towanda,  Pa.,  has  been  appointed 
assistant  chief  engineer  of  the  railway  to  be 
built  in  China  by  the  Siems-Carey  Railway 
and  Canal  Company.  Mr.  Carroll  has  been 
engaged  in  engineering  practice  since  gradua- 
tion from  Yale  University  in  1899,  when  he 
entered  the  service  of  the  Mexican  Inter- 
national Railroad.  He  was  made  assistant 
chief  engineer  of  that  road  in  1906  from  which 
position  he  resigned  in  1907.  For  three  years 
he  practised  consulting  engineering  at  the  end 
of  which  period  he  was  appointed  superinten- 
dent of  construction  for  F.  V.  Lister  &  Com- 
pany on  the  National  Railway  of  Mexico.  He 
resigned  in  1911  to  again  engage  in  private 
practice. 

R.  E.  Anthony  has  left  the  employ  of 
the  Bethlehem  Steel  Company,  where  he  was 
transitman  on  the  plant  enlargement  at  Steel- 
ton,  Pa.  He  is  now  with  the  New  Jersey  Zinc 
Company  of  Pennsylvania,  with  office  at 
Palmerton,  Pa. 

Garvin  N.  Houston,  consulting  engi- 
neer, has  reopened  his  office  in  the  Equitable 
Building,  Denver. 

Charles  G.  Thomas,  formerly  as- 
sistant on  the  engineer  corps  of  the  valuation 
department  of  the  Pennsylvania  lines  west  of 
Pittsburgh,  has  resigned  to  take  a  position 
with  the  Niagara  Alkali  Company  of  Niagara 
Falls,  N.  Y. 

Garfield  Stubblefield,  consult- 
ing engineer,  of  Portland,  Ore.,  is  at  Ontario, 
Ore.,  where  he  is  engaged  on  preliminary  en- 
gineering work  for  an  $80,000  drainage  dis- 
trict. It  is  proposed  to  use  tile  and  treated 
concrete  pipe  instead  of  open  drains. 

C.  P.  Collins  has  resigned  as  sanitary 
engineer  of  Johnstown,  Pa.  He  has  announced 
no  plans  for  the  future.  The  sanitary  work 
will  be  handled  by  J.  R.  Crissey,  city  engi- 
neer, until  the  services  of  another  sanitary 
engineer  can  be  secured. 

Jared  Bogardus,  formerly  assistant 
engineer  on  the  Catskill  Aqueduct,  is  now  in 
Chile  with  the  Braden  Copper  Company.  He 
is  located  in  a  surveying  camp  in  the  Andes 
100  miles  southeast  of  Santiago,  where  he  has 
had  an  opportunity  of  watching  snow  slides  in 
midsummer. 

L.  W.  Hutchinson  has  left  the  service 
of  the  Pennsylvania  Railroad  to  join  the  engi- 
neering forces  of  the  H.  Koppers  Company, 
with  headquarters  at  Steubenville,  Ohio. 

Hyndman  Irwin,  formerly  editor  of 
the  Canadian  Engineer,  has  sailed  for  Eng- 
land with  a  draft  of  the  Canadian  artillery. 
Mr.  Irwin  joined  the  staff  of  that  journal  in 
1913,  resigning  early  this  year  to  enter  the 
officers'  training  school  at  Toronto.  He  was 
graduated  from  the  University  of  Toronto, 
class  of  1909,  after  which  he  took  a  post- 
graduate course  in  civil  engineering.  He 
spent  a  year  in  the  Great  Northern  Railway 
shops  at  Havre,  Mont.,  and  was  subsequently 
power  engineer  for  the  Cottonwood  Coal  Com- 
pany at  Belt,  and  Stockett,  Mont.  He  was 
also  at  one  time  power  engineer  for  the  Graves, 
Bigwood  Lumber  Company,  at  Byng  Inlet, 
Ont. 

Charles  Reed  Marsh  has  "resigned 
as  superintendent  of  construction,  U.  S.  Public 
Buildings,  to  become  engineering  assistant  to 
the  municipal  architect  of  the  District  of  Co- 
lumbia. He  will  have  charge  of  repairs  and 
improvements  of  all  municipal  buildings  in 
Washington.  Mr.  Marsh  received  his  engi- 
neering education  at  the  University  of  Penn- 
sylvania and  Cornell  University.  After  a 
short  experience  with  the  Harris  Engineering 
Company  and  Dodge  &  Day  of  Philadelphia, 
Mr.  Marsh  entered  the  service  of  the  U.  S. 
War  Department  as  engineer  and  superinten- 
dent   of    construction    in    the    quartermaster's 


department.     Since  early  in  1911  he  held  the 
position  from  which  he  recently  resigned. 

Isaac  S.  Walker  recently  resigned  lis 
assistant  engineer  for  Hering  &  Gregory,  con- 
sulting engineers,  of  New  York  City,  to  take 
a  position  in  the  Bureau  of  Surveys  of  Phila- 
delphia as  assistant  engineer  in  the  Sewage 
Disposal  Division.  During  the  6%  years  Mr. 
Walker  was  associated  with  Hering  &  Fuller 
and  Hering  &  Gregory  he  was  engaged  in  the 
preparation  of  reports  and  plans  for  filtra- 
tion, sewage-treatment,  and  refuse-disposal 
plants.  Prior  to  that  he  was  for  nine  years 
with  the  Philadelphia  bureau  of  filtration  on 
construction.  For  the  last  two  years  Mr. 
Walker  has  conducted  evening  classes  in  sani- 
tary design  at  Columbia  University.  In  his 
new  position  he  has  charge  of  the  preparation 
of  plans  for  the  collection,  treatment  and  dis- 
posal of  sewage.  He  will  report  to  W.  L. 
Stevenson. 

F.  C.  Schubert,  U.  S.  assistant  engi- 
neer, Portland,  Ore.,  and  E.  B.  Clark,  dhief 
clerk  of  the  Portland  U.  S.  engineer's  office, 
recently  completed  a  tour  of  inspection  of  the 
Snake  and  Clearwater  Rivers  in  the  Lewiston, 
Idaho,  district.  A  preliminary  report  is  to 
be  made  relative  to  needed  improvements,  espe- 
cially on  the  Snake  River.  It  is  intended  to 
construct  dams  for  the  generation  of  elec- 
tricity and  make  the  Snake  River  navigable; 
throughout  the  year. 

C.  W.  Wiley,  vice-president  and  general 
manager  of  the  Seattle  Construction  &  Dry- 
Dock  Company  since  it  was  taken  over  sev- 
eral months  ago  by  the  Todd  interests,  of 
New  York  City,  has  been  elected  president  of 
the  corporation,  succeeding  W.  H.  Todd,  who 
becomes  chairman  of  the  board. 

Victor  Carlson,  contractor  of  Port- 
land, Ore.,  who  recently  completed  several 
large  building  contracts  in  Butte,  Mont.,  has 
returned  to  Portland  to  re-engage  in  the  con- 
struction business. 


Obituary  Notes 


Theodore  N.  Ely,  who  retired  from 
active  work  in  1911  as  chief  of  motive  power 
of  the  Pennsylvania  Railroad,  died  Oct.  28  at 
his  home  in  Philadelphia.  He  was  born  in 
Watertown,  N.  Y.,  in  1846  and  was  graduated 
from  Rensselaer  Polytechnic  Institute  twenty 
years  later.  Soon  thereafter  he  entered  the 
service  of  the  Pittsburgh,  Fort  Wayne  &  Chi- 
cago Railway  as  a  member  of  its  engineer 
corps.  In  1869  he  was  made  division  superin- 
tendent for  the  Pennsylvania  Railroad  and  the 
next  year  assistant  general  superintendent. 
His  appointment  as  chief  of  motive  power  came 
in  1893  after  many  rapid  promotions. 

Charles  W.  Hotchkiss,  president 
of  the  Chicago  Tunnel  Company,  and  well 
known  in  railroad  circles,  is  dead  at  Battle 
Creek,  Mich.  He  was  born  in  1863  at  Unadilla 
Forks,  N.  Y.  His  first  railroad  work  in 
1881  on  the  New  York,  West  Shore  &  Buffalo 
Railroad  was  followed  five  years  later  by  his 
appointment  as  assistant  engineer  for  the 
Michigan  Central  Railroad.  After  10  years 
with  that  line  Mr.  Hotchkiss  resigned  to  be- 
come chief  engineer  of  the  Chicago  Junction 
Railway,  which  position  he  held  for  two  years. 
His  appointment  as  chief  engineer  of  the  Chi- 
cago Transfer  &  Clearing  Company  preceded 
his  election  to  the  presidency  of  the  Indiana 
Harbor  Railroad  by  only  a  year.  From  1906 
until  1912  Mr.  Hotchkiss  was  general  manager 
of  the  Chicago,  Indiana  &  Southern  and  the 
Indiana  Harbor  Belt  railroads.  Since  the  lat- 
ter year  he  had  been  president  of  the  Chicago 
Tunnel  Company.  He  went  to  New  York  City 
in  1912  to  become  president  of  the  Rail  Joint 
Company  of  America  and  associated  with  vari- 
ous Staten  Island  properties.  Mr.  Hotchkiss 
was  a  well-known  member  of  many  engineer- 
ing societies  and  a  pioneer  in  the  development 
of  transportation  in  northern  Indiana. 
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New  Locomotive  Is  Light  and 
Strong — Standard  Design 

A  new  type  standardized  steam  locomotive 
has  been  designed  by  the  Bell  Locomotive 
Works,  New  York  City.  The  machinery  or 
engine  parts  are  all  confined  to  one  unit  so 
small  and  compact  that  it  can  be  installed  in 
the  narrowest  gfage  locomotive.  In  the  new 
machines  the  designers  have  striven  to  perfect 
a  locomotive  that  could  be  built  in  several 
sizes  without  extensive  alterations  to  the  power 
plant,  that  would  burn  all  kinds  of  cheap  fuel 
without  emitting  smoke  and  sparks  and  could 
be  made  narrow,  short  and  low. 

The  engine  unit  is  fitted  with  roller  bear- 
ings and  drop-forged  parts.  Oil-tight  dust- 
proof  cases  inclose  all  working  parts.  The 
boiler  is  of  the  horizontal  type,  with  shell  and 
firebox  head  of  one  piece  of  pressed  steel  and 


Open  New  Waterworks  Department 

Everything  that  may  be  required  in  the 
line  of  waterworks  supplies,  except  cast-iron 
pipe  and  meters,  is  now  offered  by  the  newly 
organized  waterworks  supply  department  of 
the  Modern  Iron  Works,  Quincy,  111.  The  new 
department,  plans  for  which  were  recently 
completed,  was  put  in  operation  Nov.  1. 

Turner  Patents  Defeated 

Two  patent  cases  involving  Turner  patents 
985,119  and  1,003,384  were  recently  decided  by 
the  United  States  Circuit  Court  of  Appeals. 
The  case  of  Turner  vs.  Deere  &  Webber  in- 
volved only  the  earlier  patent.  Judge  Orr,  fol- 
lowing the  ruling  of  the  Circuit  Court  of  Ap- 
peals of  the  Eighth  District,  declared  claims  1, 
4  and  6  of  that  document  to  be  invalid. 

In  the  case  of  Turner  vs.  the  Lauter  Piano 


NEW  LOCOMOTIVE  DE- 
SIGNED FOR  MAXIMUM 
COMPACTNESS  AND  FOR 
OPERATION  ON  CHEAP 
FUEL  WITH  NO  SMOKE 
OR  SPARKS.  BUILT  IN 
SIZES  FROM  2  TO  14 
TONS  OR  LARGER. 


smokebox  head  welded  in.  The  shell  is  wound 
with  several  layers  of  piano  wire  to  give  it 
great  strength  without  excessive  weight.  The 
tubes  are  expanded  into  the  front  and  brazed 
into  the  rear  head  from  the  inside  of  the 
boiler  by  a  patented  process. 

The  fire  is  so  distributed  that  it  gives  maxi- 
mum heat  to  the  lower  tubes  and  only  a  com- 
paratively low  heat  to  the  tubes  above  the 
center  of  the  boiler,  which  are  not  under 
water.  No  stays,  seams,  or  rivets  are  used. 
The  boiler  plant  is  easily  cleaned  and  so  de- 
signed that  all  the  tubes  may  be  removed  and 
replaced  in  one  unit,  when  necessary,  in  from 
one  to  two  hours'  time.  A  steam  pressure  of 
from  300  to  350  lb.  is  carried,  at  which  the 
factor  of  safety  is  at  least  10.  The  boiler 
may  be  fired  from  cold  in  10  to  30  minutes, 
or  instantly  after  a  one  or  two  hours'  stand. 

These  features,  say  the  manufacturers,  give 
a  locomotive  that  will  run  on  any  fuel — gaso- 
line and  kerosene  to  crude  oil,  coal  or  wood. 
The  machine  has  the  speed  of  the  direct-con- 
nected combined  with  the  power  of  the  geared 
locomotive.  These  locomotives  can  now  be 
built  in  sizes  from  2  to  14  tons. 


Company  both  patents  were  involved.  The  de- 
cision would  seem  to  settle,  for  all  time,  claims 
which  Mr.  Turner  has  made  since  his  earlier 
losses  in  the  courts.  The  recent  decision  by 
the  New  Jersey  court  is  that  both  patents  are 
invalid  for  lack  of  invention;  that  they  are  in- 
fringements on  the  Norcross  patents  owned  by 
the  Flat  Slab  Patents  Company,  Chicago. 


Armored -Concrete  Road  Costs 
$2.06  per  Square  Yard 

A  steel  road  surface,  called  "armored  con- 
crete" by  its  inventor,  J.  F.  Wixom,  of  Ham- 
mondsport,  N.  Y.,  is  being  tested  by  Charlotte, 
N.  C.  The  cost  of  a  trial  section  80  ft.  long 
covering  160  sq.  yd.  has  been  estimated  at 
$2.06  per  square  yard.  Concrete  of  1:2:3  mix- 
ture, with  %-in.  stone,  is  laid  3  in.  thick  on  a 
4-in.  stone  base.  The  lugs  shown  in  the  picture 
are  made  by  blocking  out  No.  11  gage  steel  in 
a  pressing  machine.  Each  section  is  30  in. 
wide  and  18  ft.  long.  Slots  on  the  edge  of  one 
section  take  the  lugs  on  the  next. 


Form   First  Co-operative  Company   to 
Export  Lumber 

The  formation  of  the  first  organization  for 
co-operative  selling  to  enable  an  American 
industry  to  compete  with  foreigners  in  for- 
eign markets  was  recently  announced  by 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce. The  organization  is  an  export  sales 
company,  representing  80  per  cent  of  the 
Douglas  fir  cut  in  this  country.  The  bureau 
thinks  that  it  will  give  American  lumber  a 
-decided  advantage  in  the  trade  struggle  that 
-will  follow  the  war. 

A  statement  issued  by  the  bureau  says:  "It 
is  expected  without  violating  the  present  anti- 
trust law  to  give  American  manufacturers 
some  of  the  advantages  that  were  hoped  for 
from  the  Webb  bill,  which  the  last  Congress 
failed  to  pass." 


Paint  Gun  Used  for  All  Kinds  of 
Painting 

A  nozzle  which  has  been  in  use  for  about 
three  years  for  cooling  ponds,  sewage  sprays 
and  other  work  has  been  redesigned  and  fitted 
for  use  as  a  paint  gun.  The  Spraco  paint  gun, 
as  the  new  device  is  known,  is  manufactured 
by  the  Spray  Engineering  Company,  93  Fed- 
eral Street,  Boston,  "for  all  kinds  of  painting." 

The  complete  equipment  consists  of  the  paint 
gun  proper  connected  by  flexible  hose  to  a 
portable  unit  combining  in  a  compact,  rugged 
form,  the  material  container,  air  drier  and 
strainer,  pressure-control  attachment,  and 
pressure  gage.  After  the  portable  control  head 
has  been  adjusted  to  meet  the  conditions  of  air 
pressure,  thickness  of  paint,  etc.,  the  operator 
has  complete  control  of  the  outfit  by  means  of 


PAINT  GUN   USED  IN  FIELD  OR  SHOP 

the  trigger  on  the  paint  gun  proper.  The  unit 
is  furnished  complete  ready  for  attachment  by 
a  single-hose  connection  to  the  compressed  air 
supply,  which  should  be  from  35  to  75  lb.  per 
square  inch,  depending  on  the  nature  of  the 
material  used  and  the  degree  of  finish  required. 
The  equipment  is  adapted  for  use  in  shop  or 
field  and  may  be  adjusted  for  spraying  the 
highest  g^rade  of  varnishes  and  lacquers,  as 
well  as  heavy  asphaltum  and  structural  paints. 
The  manufacturer  states  that  this  gun  pro- 
duces surfaces  without  streaks  or  brush  markg. 
It  is  also  adapted  to  applying  heavy  durable 
coatings  to  rough  structures  and  surfaces  not 
easily  reached  with  a  brush. 


Drill  36-Inch  Hole  in  3  1-2  Minutes 

A  36-in.  hole  was  recently  drilled  into 
igneous  mica  rock  in  New  York  City  in  3  min- 
utes 37  seconds.  The  20-in.  starter,  1%  in.  in 
diameter,  was  drilled  in  2  minutes  7  secondi; 
the  16-in.  hole,  1%  in.  across,  was  made  in 
1  minute  30  seconds.  "Hummer"  drills,  made 
by  the  Chicago  Pneumatic  Tool  Company,  were 
used.  In  another  test  a  hole  10  ft.  deep,  vary- 
ing from  2V4.  to  1%  in.  in  diameter,  wai 
drilled  in  11  minutes  35  seconds. 


STEEL  SECTION  UP-ENDED 


Business  Notes 

The  Sullivan  Machinery  Company,  of  Chi- 
cago, has  transferred  Burt  B.  Brewster  from 
Juneau,  Alaska,  to  Salt  Lake  City  to  take 
charge  of  that  branch.  Walter  F.  O'Brien  will 
succeed  Mr.  Brewster  at  Juneau. 

The  Witherow  Steel  Company,  of  Pittsburgh, 
has  opened  a  district  office  at  120  Broadway, 
New  York  City. 

The  Chain  Belt  Company,  of  Milwaukee, 
has  appointed  C.  F.  Messinger  manager  of  the 
mixing  department.  He  is  a  graduate  of  Yale 
University. 
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Reduction  in  Page  Size 

BEGINNING  with  the  new  year,  the  En- 
gineering Record's  page  size  will  be  re- 
auced  to  9  x  12  in.,  the  so-called  standard 
for  engineering  publications.  The  pub- 
lishers have  decided  to  make  the  change  in 
order  to  effect  necessary  economies  and  give 
the  readers  the  paper  in  handier  form.  The 
smaller  size  will  be  more  economical  in  paper 
and  mailing.  Moreover,  since  the  McGraw 
Publishing  Company  issues  four  technical 
magazines  of  standard  size — Electrical 
World,  Electric  Railway  Journal,  Met- 
allurgical- &  Chemical  .  Engineering  and 
Electrical  Merchandising — the  reduction  of 
the  Engineering  Record  to  the  same  dimen- 
sions will  permit  of  printing-office  stan- 
dardization that  will  result  in  still  further 
savings.  These  economies  are  essential  in 
order  that,  in  the  face  of  greatly  increased 
publishing  costs,  the  standards  which  the 
Engineering  Record  has  set  may  be  main- 
tained. The  change  is  made,  too,  in  full 
confidence  that  it  will  meet  with  the  ap- 
proval of  the  readers.  Careful  inquiry  has 
indicated  that  a  large  majority  of  them  will 
welcome  the  reduction.  Ease  in  handling, 
convenience  in  filing,  possibility  of  using 
standard  shelving,  all  favor  the  9  x  12-in. 
page.  The  publishers  have  long  appre- 
ciated that  these  advantages  inhered  in  the 
smaller  size.  Two  of  their  other  publica- 
tions have  for  more  than  twenty  years  ap- 
peared in  the  smaller  page  form,  but  various 
considerations,  not  necessary  to  repeat  here, 
made  a  change  in  the  Engineering  Record's 
page  inadvisable  until  the  present  time. 
Outwardly,  the  Engineering  Record  will 
look  slightly  different.  Inwardly,  it  will  be 
the  same  Engineering  Record — timely,  com- 
prehensive, thorough,  unique  in  its  presen- 
tation, vigorous  in  its  editorials,  having  al- 
ways the  courage  of  its  convictions.  In 
other  words,  it  will  be  the  same  Engineer- 
ing Record  in  spirit,  in  aim,  in  policy — and 
in  a  more  convenient  form. 

Electrolytic  Sewage  Treatment 

SEWAGE  treatment  by  electricity  has 
long  had  an  appeal  to  the  scientific  as 
well  as  to  the  engineering  mind.  But  mere 
attractiveness  does  not  satisfy  in  the  present 
scientific  times.  Results  and  comparisons 
with  other  forms  of  treatment  are  de- 
manded. The  experiments  on  the  electro- 
lytic-lime treatment  at  Decatur,  111.,  were 
excellent,  but  they  did  not  go  far  enough. 
The  skeptic  wants  to  know  what  lime  alone 
would  have  done,  because  Prof.  Earle  B. 
Phelps,  during  the  Elmhurst  controversy, 
held  that  lime  alone  would  do  practically 
the  same  work  mechanically  as  lime  and 
electricity.  Now  comes  the  climax  at  De- 
catur.    Prof.  Edward  Bartow  details  it  on 


page  596.  The  city  ordered  that  the  plant 
run  a  comparative  test,  and  this  was  only 
well  started  when  the  company  objected 
and  ordered  the  plant  dismantled.  This  is 
bad  business  procedure.  If  the  company  is 
more  than  a  stock-jobbing  proposition  it 
must  come  out  in  the  open  and  let  the  en- 
gineering profession  know  what  goes  on  in- 
side the  electrolytic  box.  It  must  run  com- 
parative tests.  It  must  tell  how  thin  the 
plates  become  in  a  given  time.  The  true 
experimenter  tries,  within  reason  and 
sometimes  without  reason,  everything  he 
can  think  of  or  that  anyone  suggests. 
When  this  is  done  with  the  electrolytic-lime 
treatment,  and  not  until  then,  will  the  pro- 
cess have  standing  before  the  engineering 
profession. 

The  Right  Type  of  Road 

SALESMANSHIP  in  many  lines  of  in- 
dustry and  engineering  has  been  put 
upon  fundamentally  sound  grounds.  In  the 
machine-tool  field,  for  example,  the  time  is 
long  since  past  when  a  manufacturer  would 
palm  off  on  a  customer  machinery  not 
adapted  to  his  needs.  Now  the  manufac- 
turer investigates  the  prospective  customer's 
requirements  and — often  as  a  result  of  care- 
ful engineering  analysis — supplies  him  with 
equipment  particularly  adapted  to  the  con- 
ditions which  the  customer  must  meet.  Un- 
fortunately, this  wave  of  efficient  salesman- 
ship has  not  swept  away  all  of  the  unsound 
promotion  and  selling  practices  in  the  high- 
way-materials field.  Reference  is  not  made 
here  to  the  criminal  methods  of  road  promo- 
tion which  to  some  extent  still  persist.  Of 
course,  these  underhand  methods  of  selling 
very  frequently  are  joined  with  the  error 
here  condemned — the  selling  of  road  ma- 
terials for  conditions  to  which  they  are  not 
adapted.  Nevertheless,  even  when  the  sell- 
ing is  not  tainted  by  graft,  this  fault  can 
be  found  with  much  highway  promotion 
work.  The  results  are  patent  on  every  side. 
Materials  laid  under  conditions  to  which 
they  are  not  suited  are  going  to  pieces  and 
building  up  heavy  financial  burdens  in  the 
way  of  maintenance  and  reconstruction 
costs.  And  yet  the  promoters  will  not  learn 
the  lesson.  They  are  proceeding  on  the 
theory,  profitable  temporarily  perhaps,  of 
"going  while  the  going  is  good."  Their 
policy  is  shortsighted.  Their  materials 
are  being  so  soundly  condemned  that  it  will 
be  many  years  before  they  recover  from  the 
effects  of  the  criticism.  Some  interests, 
fortunately,  are  adopting  the  wiser  course. 
Not  only  are  they  confining  their  promotion 
work  to  situations  where  the  use  of  their 
material  is  entirely  proper,  but  by  careful 
inspection  and  insistence  upon  high  stan- 
dards are  insuring  that  their  products  will 


render  the  best  service  of  which  they  are 
capable.  Such  promotion  methods  must  be- 
come universal,  not  for  the  sake  of  the  ma- 
terial manufacturers,  though  they  would 
be  better  served  thereby,  but  in  the  inter- 
ests of  the  public  at  large.  The  Engineer- 
ing Record  cares  not  if  some  of  the  com- 
panies ruin  their  businesses  entirely.  In 
fact,  it  believes  that  for  the  good  of  en- 
gineering and  of  the  public  it  would  be  well 
if  these  shortsighted  companies  would  be 
out  of  the  field.  This  journal  cares  much, 
however,  for  the  future  of  the  road-building 
art,  for  the  public  attitude  toward  high- 
ways and  highway  officials,  and  for  the 
efficient  expenditure  of  the  taxpayer's 
money.  These  interests  demand  that  road- 
promotion  work  be  put  on  an  honest,  on  an 
engineering  basis. 

Quality  of  Concrete 

STRIKING  evidence  of  the  danger  to  con- 
crete structures  from  improper  mixing 
and  placing  is  afforded  by  the  report  of  C. 

B.  McCullough  on  the  failure  of  the  high- 
way bridge  at  Independence,  Ore.,  an  ab- 
stract of  which  is  printed  on  page  597  of 
this  issue.  Evidence  of  rank  carelessness 
and  of  lack  of  adequate  inspection  is  pre- 
sented. The  lesson  to  engineers  is  the  old 
one,  which  in  spite  of  continued  reiteration 
appears  to  require  new  emphasis,  that  con- 
crete is  of  great  permanence  and  reliable 
strength  only  when  the  composite  materials 
are  properly  placed.  Perhaps  the  most 
potent  force  that  can  be  brought  to  bear  on 
contractors  to  insure  the  production  of  the 
best  possible  concrete  with  the  materials 
available  is  that  of  economic  interest  com- 
bined with  tests  of  the  concrete  actually 
going  into  the  structure,  as  advocated  by 

C.  M.  Chapman  in  the  Engineering  Record 
of  July  8,  page  49.  He  proposes  that,  in- 
stead of  specifying  the  requirements  for 
the  materials  used,  which  might  exclude 
cheap  available  aggregates,  the  concrete 
actually  placed  in  the  structure  be  required 
to  show  a  given  minimum  compressive 
strength  when  field  samples  are  tested  at  a 
given  age.  Editorial  comment  in  that  issue 
pointed  out  the  great  influence  that  such  a 
form  of  specification  would  have  in  improv- 
ing the  quality  of  concrete.  With  adequate 
inspection  to  make  certain  that  this  quality 
of  concrete  really  gets  into  the  forms,  the 
profession  would  be  insured  against  such 
failures  as  that  just  reported. 

Filter-Patent  Claims  Invalid 

A  DECISION  of  considerable  interest  to 
waterworks  men  was  rendered  last 
month  by  Judge  Hook  of  the  U.  S.  Circuit 
Court  of  Appeals,  Eighth  District.     By  it 
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two  important  patent  claims  of  Ira  H. 
Jewell — for  the  central  control  of  operating 
valves  and  for  the  use  of  a  screen  between 
the  gravel  and  sand  layers  of  mechanical 
filters — have  been  declared  invalid.  The  de- 
cision was  rendered  in  the  case  of  Jewell 
against  the  City  of  Minneapolis,  which,  it 
will  be  recalled,  completed  and  put  into  op- 
eration its  large  mechanical  filtration  plant 
in  January,  1913.  In  regard  to  the  central 
control  feature,  the  Court  pointed  out  that 
this  principle  has  been  far  too  common  in 
other  fields  to  admit  of  the  validity  of  a 
patent  claim.  It  has  been  employed  exten- 
sively, for  example,  in  hydraulic  systems  for 
closing  bulkheads  on  ships  and  for  operating 
hatches,  ports,  valves,  etc.  Speaking  of  the 
screen  feature  of  the  Jewell  claims,  the 
Court  expressed  the  view  that  this  feature 
did  not  "rise  to  the  dignity  of  invention." 
The  case  is  important,  not  merely  because 
it  frees  Minneapolis  from  further  litiga- 
tion, but  because  it  establishes  a  precedent 
applicable  to  a  vast  number  of  cities  and 
towns  in  which  mechanical  filtration  plants 
have  been  installed.  The  Jewell  damage 
claims,  according  to  a  recent  statement  in 
the  Minneapolis  press,  amounted  to  approxi- 
mately $100,000,  and  the  cost  of  litigation, 
according  to  Charles  D.  Gould,  city  attor- 
ney, was  $28,000.  By  the  recent  decision, 
therefore,  the  city  saved  $72,000.  It  would 
appear  from  the  Minneapolis  case  that  the 
patent  claims  for  central  control  and  for 
holding-down  screens  have  been  set  at  rest. 
Certainly  the  case  is  ended  for  the  particu- 
lar circuit. 


Foundation  of  Journalistic 
Influence 

ELSEWHERE  in  this  issue  is  printed  a 
letter  criticising  the  Engineering  Rec- 
ord for  publishing  a  communication  claiming 
that  a  concrete  road  in  Wayne  County, 
Mich.,  had  worn  out.  The  letter  criticised 
was  written  by  an  official  of  a  paving  com- 
pany. Broadly  stated,  the  Engineering  Rec- 
ord conceives  it  to  be  the  duty  of  a  technical 
journal  to  open  its  columns,  when  claim  of 
an  error  has  been  made,  to  any  man  of 
standing  who  believes  he  has  controverting 
evidence — provided  the  prospective  contrib- 
utor does  not  conceal  his  identity  and  pre- 
vent the  readers  from  weighing  properly  the 
value  of  the  evidence  presented. 

The  Engineering  Record  stated  in  an  edi- 
torial in  its  issue  of  Oct.  7  that  "No  con- 
crete roads  in  Wayne  County  have  as  yet 
worn  out."  A  correspondent  presented  con- 
troverting evidence.  Having  taken  ad- 
vantage of  the  occasion  to  plead  for  his  own 
special  material,  he  presented  the  alleged 
controverting  evidence,  however,  and 
pleaded  his  own  product  in  an  open  and 
above-board  manner.  He  signed  himself  as 
an  official  of  an  asphalt  paving  company. 
That  is  full  notice  that  he  is  a  partisan  and 
that  the  partisan  leaning  must  be  taken  into 
consideration  in  weighing  the  communica- 
tion. 

To  have  refused  admission  to  the  columns 
of  the  Engineering  Record  of  the  com- 
munication, and  to  adopt  a  general  policy  of 
excluding  controverting  evidence,  would  be 
to  rob  the  Engineering  Record  of  its  reputa- 


tion for  fairness.  If  an  error  is  made,  the 
readers  have  a  right  to  know  that  contro- 
verting evidence  has  been  offered.  To  sup- 
press it  is  to  violate  the  covenant  to  tell  the 
truth,  which  this  journal  makes  with  each  of 
its  subscribers.  From  the  reader's  stand- 
point therefore  the  publication  of  the  letter 
was  a  matter  not  of  choice  but  of  necessity. 

From  the  advertiser's  standpoint,  the  pub- 
lication was  equally  necessary.  The  value  of 
the  Engineering  Record  as  an  advertising 
medium  rests  upon  its  standing  in  its  field, 
and  that  standing  is  predicated  upon  a  well- 
won  reputation  for  fairness,  accuracy  and 
fearlessness.  Take  these  qualities  from  the 
Engineering  Record  and  its  influence  would 
soon  wane.  With  its  disappearing  influence 
would  go  its  value  as  an  advertising  medi- 
um. From  even  the  commercial  point  of 
view,  therefore,  the  publication  of  Mr. 
Pierce's  letter  was  sound  policy — policy  cal- 
culated in  the  long  run  to  be  a  help  rather 
than  a  detriment  to  the  interests  which  Mr. 
Cameron  represents. 

There  is  room  for  difference  of  opinion 
regarding  the  admission  to  Mr.  Pierce's  let- 
ter of  his  plea  for  his  own  material.  If  the 
letter  had  not  shown  his  connection  with 
the  Barber  Asphalt  Paving  Company,  it 
would  have  been  a  gross  deception.  Signed 
as  it  is,  the  letter  is  that  of  a  special  pleader, 
a  fact  that  every  reader  will  take  into  con- 
sideration. 

Finally,  it  is  entirely  proper  that  anyone 
objecting  to  a  communication  such  as  Mr. 
Pierce's  should  voice  that  objection.  It  is 
with  pleasure,  therefore,  that  Mr.  Cameron's 
letter  is  printed.  We  accord  to  his  com- 
munication the  same  prominence  given  to 
that  which  he  criticises. 


Sanitary  Control  of  Waterways 

THE  report  of  the  committee  on  sanitary 
control  of  waterways,  submitted  to  the 
sanitary  engineering  section  of  the  Ameri- 
can Public  Health  Association  at  Cincinnati, 
and  printed  on  page  582  of  this  issue,  in- 
dicates a  crystallization  of  opinions,  based 
upon  economic,  aesthetic  and  hygienic  prin- 
ciples, which  should  have  a  marked  effect 
upon  regulations  governing  the  pollution 
and  use  of  streams. 

To  understand  the  report  properly  it  is 
well  to  remember  that  the  introduction  of 
sewer  systems  about  the  middle  of  the  nine- 
teenth century,  as  the  result  of  the  investi- 
gations of  the  Health  of  Towns  Commission, 
merely  transferred  the  filth  from  the  Eng- 
lish towns  to  the  watercourses.  This  abuse 
of  the  streams  caused  the  appointment  of 
the  Rivers  Pollution  Commission,  whose  re- 
port led  to  the  enactment  of  laws  practically 
prohibiting  the  discharge  of  sewage  as  such 
into  the  streams. 

Gradually  from  these  opposite  viewpoints 
reasonable  opinions  have  been  evolved,  so 
that  now  sanitary  engineers  are  able  to 
recommend  the  economic  treatment  of  sew- 
age and  the  efficient  purification  of  river 
water  for  public-water  supplies,  so  as  to 
provide  for  a  normal  use  of  streams  and  pro- 
tect the  public  health.  The  report  recog- 
nizes the  impracticability  of  maintaining 
streams  in  their  original  purity,  and  that 
when  properly  carried  out  sewage  disposal 


by  dilution  is  a  rational  and  suitable  method. 

One  of  the  most  difficult  and  yet  impor- 
tant recommendations  covers  the  require- 
ments and  the  share  of  responsibility  to  be 
met  by  various  users  of  streams.  The  ad- 
justment of  relations  between  sewage  treat- 
ment, water  purification  and  the  shellfish 
industry  comes  properly  under  the  jurisdic- 
tion of  central  authorities  and  the  courts. 
The  officials  charged  with  administering 
such  regulations  should  also  consider  the 
steadily  increasing  use  of  the  streams,  and 
define  a  policy  which,  while  meeting  present 
conditions,  can  be  adapted  to  the  more  ex- 
acting demands  of  the  future. 

In  the  code  submitted  by  the  committee 
the  aesthetic  requirements  are  made  that 
no  objectionable  deposits  of  local  or  general 
nuisance,  due  to  excessive  turbidity  or 
odors,  shall  exist  in  streams,  and  the 
hygienic  standard  proposed  would  prevent 
undue  burden  upon  water  purification  plants 
or  potentially  dangerous  contamination  of 
shellfish  or  bathing  beaches. 

The  economic  loss  due  to  depreciated  land 
values,  and  the  necessary  abandonment  of 
streams  for  pleasure  purposes,  which  result 
when  a  community  allows  its  own  sewage  to 
foul  its  watercourses  grossly,  is  becoming 
more  evident  to  local  authorities  every  year. 
The  abatement  of  such  conditions,  from  self- 
ish motives,  is  easier  to  obtain  than  the  pre- 
vention of  pollution  of  streams  at  points  be- 
yond the  interest  of  a  town,  but  which 
prejudicially  affects  the  comfort  or  health 
of  users  downstream. 

This  is  where  the  central  authority  should 
intervene  and  require  the  proper  use,  and 
not  abuse,  of  the  stream,  as  recommended 
in  the  report.  All  those  interested  in  con- 
serving the  natural  resources  which  our 
watercourses  provide  should  be  governed 
in  their  actions  by  the  principles  enunciated 
in  this  report. 


Mud-Dwelling  Worms  Suggest 
Sludge-Disposal  Possibilities 

ONE  of  the  most  interesting  papers  pre- 
sented before  the  sanitary  engineering 
section  of  the  American  Public  Health  As- 
sociation at  its  recent  convention  in  Cin- 
cinnati was  that  of  W.  C.  Purdy,  Plank- 
ton expert  of  the  United  States  Public 
Health  Service,  on  "Bottom  Sediments." 
In  connection  with  a  study  of  the  pollution 
of  the  Ohio  River  Mr.  Purdy  has  investi- 
gated the  bottom  of  the  stream  and  found 
typical  conditions  of  the  sediments  corre- 
sponding to  the  pollution  of  the  water 
above  them.  He  considers  that  the  mud 
gives  naturally  an  integration  of  the  pollu- 
tion conditions  of  the  stream  at  any  given 
point.  Immediately  below  sources  of  pol- 
lution the  mud  was  found  to  have  a  foul 
odor  and  a  characteristic  consistency,  or 
pastiness,  while  farther  downstream  the 
odor  improved  and  the  mud  became  granu- 
lar. Even  more  striking  was  the  change 
in  the  number  of  mud-dwelling  organisms 
— worms,  insect  larvae  and  bivalves.  In  the 
pasty,  polluted  mud  certain  organisms, 
characteristic  of  pollution,  were  numerous, 
while  in  the  granular  deposits  they  were 
found  in  much  smaller  numbers.  A  count 
of  the  organisms,  together  with  records  of 
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the  odor  and  consistency  of  the  deposit, 
can  be  made  to  serve  as  a  sanitary  index 
of  the  condition  of  a  stream  at  any  point 
except  that  in  rapidly  flowing  streams  al- 
lowance must  be  made  for  the  inability  of 
the  deposits  to  form. 

In  the  Ohio  Kiver  above  Cincinnati  the 
mud  at  the  river  bottom  contained  about  5 
"pollutional  organisms"  per  liter;  just  be- 
low the  city  there  were  455 ;  123  miles  below 
the  city  there  were  40  per  liter.  Below 
Louisville  the  increase  was  slight  because 
of  the  swifter  current  which  prevented 
bottom  deposits  from  forming. 

Mr.  Purdy  gave  an  interesting  descrip- 
tion of  Limnodrilus,  a  red  mud-borrowing 
worm  over  an  inch  long.  With  head  em- 
bedded in  the  mud  and  its  posterior  ex- 
tremity waving  in  the  water  above  the 
mud,  taking  in  oxygen  and  ejecting  ex- 
cretal  casts,  this  organism  gets  its  food 
from  the  organic  matter  and  converts  the 
pasty  mud  into  a  granular  deposit.  It  is 
estimated  that  a  single  worm  may  eject 
excretal  casts  aggregating  a  length  of  69 
in.  a  day,  the  diameter  being  0.18  mm. 
Apparently  this  worm  does  for  the  bottom 
desposits  what  the  earth  worm  does  for 
the  soil.  Chemical  tests  of  the  excreted 
matter  showed  it  to  have  an  "oxygen  de- 
mand" less  than  half  that  of  the  original 
mud. 

Several  thoughts  naturally  arise  from 
this  study.  Obviously  the  worms  cannot 
live  if  the  dissolved  oxygen  in  the  water 
falls  below  a  certain  amount,  which  thus 
determines  a  critical  condition  in  the 
stream,  for  without  the  worms  granulation 
of  the  mud  does  not  occur  and  putrefaction 
by  bacterial  action  with  gas  production 
becomes  the  controlling  process.  It  will  be 
interesting  to  learn  what  part  these  worms 
play  in  the  change  in  sulphur  compounds. 

At  the  present  time  the  great  stumbling 
block  in  the  economical  disposal  of  sewage 
sludge  is  the  difficulty  of  converting  the 
sludge  from  a  pasty  to  a  granular  condi- 
tion. Drying  is  expensive,  because  as  long 
as  the  pasty  condition  remains  the  evapo- 
ration takes  place  only  at  the  surface.  In 
the  Imhoff  tank  gas  production  tends  to  in- 
crease porosity,  but  this  process  is  slow. 
The  use  of  yeast  to  accelerate  gas  produc- 
tion is  being  tried  experimentally  with 
some  prospect  of  success.  In  the  light  of 
Mr.  Purdy's  investigation  the  thought  sug- 
gests itself  that  possibly  advantage  may 
be  taken  of  the  action  of  worms  in  the 
granulation  of  sludge.  As  a  matter  of 
fact,  this  action  is  already  being  utilized 
in  trickling  filters,  where  larvae  and  worms 
of  various  kinds  are  found  in  enormous 
numbers  and  where  the  effect  is  also  in  the 
direction  of  granulation.  Perhaps  some 
way  will  be  found  to  utilize  worm  growth 
in  the  granulation  of  sludge  in  tanks  prior 
to  the  drying  or  pressing.  Biological 
studies  should  be  made  with  this  end  in 
view. 

More  and  more  it  is  becoming  apparent 
that  we  have  studied  bacteria  too  exclu- 
sively and  that  studies  of  the  larger  or- 
ganisms, both  animal  and  vegetable,  should 
be  included  in  the  investigation  of  sani- 
tarians. 


Comments  on  the  Government's 
First  Tentative  Valuations 

"O  ^^^^^■'^^  ^°^^  '^ou'd  not  be  found." 
\J  Considering  the  vigorous  attempts  of 
some  of  the  state  railroad  commissioners 
last  January  to  convince  the  Interstate 
Commerce  Commission  that  reproduction 
cost  had  been  definitely  rejected  by  the 
courts,  and  that  no  basis  of  value  was  left 
but  original  cost,  the  foregoing  sentence, 
with  which  the  federal  board  dismisses 
original  cost  in  its  first  tentative  valuation 
report,  that  on  the  Atlanta,  Birmingham  & 
Atlantic  Railroad  (see  notes  on  both  this 
report  and  that  on  the  Texas  Midland  Rail- 
road on  page  598  of  this  issue) ,  is  interest- 
ing. Perhaps  the  persistent  contention  of 
the  railroads  that  original  cost  cannot  be 
found  was  something  more  than  an  evasion 
of  the  issue  after  all.  Of  course  the  esti- 
mate method  can  be  used,  applying  to  the 
same  quantities  as  in  reproduction  cost  unit 
prices  as  of  the  date  of  construction;  but 
those  who  have  objected  to  reproduction 
cost  on  the  ground  that  it  is  an  estimate, 
which  to  them  means  a  guess,  might  have 
trouble  squaring  estimated  original  cost 
with  their  consciences.  The  most  righteous 
argument  against  original  cost  is  that  it 
does  not  in  any  event  represent  present 
value.  But  for  the  unthinking,  evidence 
that  a  thing  cannot  be  done  is  useful. 

Why  Separate  Land? 

Like  the  California  railroad  commission, 
the  Interstate  Commerce  Commission 
switches  from  "cost"  to  "value"  when  it 
comes  to  deal  with  land.  Unlike  the  Cali- 
fornia board,  it  does  not  add  in  this  value 
to  cost  figures  to  get  a  cost  total,  but  gives 
two  sums,  "cost  of  reproduction  of  road  and 
equipment  excluding  lands,"  and  "present 
value  of  lands."  In  the  Texas  Midland  re- 
port the  commission  explains  that  it  in- 
terprets the  Minnesota  rate  decision  to  pro- 
hibit any  allowance  above  normal  market 
value,  where  this  far  exceeds  original  cost, 
but  the  segregation  of  the  land  accounts 
seems  to  indicate  that  the  commission  real- 
izes that  it  is  not  reporting  reproduction 
cost  of  land.  Would  it  not  be  better  for  the 
commission  to  face  the  issue  squarely?  The 
Valuation  Act  calls  for  the  reproduction 
cost  of  the  entire  property,  including  land. 
Has  the  commission  found  the  Valuation 
Act  and  the  Minnesota  rate  decision 
mutually  incompatible,  and  if  so  would  it 
not  be  proper  for  the  commission  to  say 
so  in  its  report? 

Intangibles  and  Overhead 

Of  "other  values  or  elements  of  value" 
the  commission  will  apparently  have  none. 
Even  development  expenses,  which  the  car- 
riers class  in  this  group,  but  which  this 
journal  contends  are  definite  construction 
expenses,  get  no  recognition,  nor  do  appre- 
ciation, contingencies  or  working  capital. 
The  Engineering  Record  will  not  mourn  the 
denial  of  advantageous  location  and  its 
ethereal  sisters,  but  regrets  that  such  ob- 
vious necessities  as  contingencies  and  work- 
ing capital,  or  such  evident  additions  to 
value  as  appreciation,  should  be  disre- 
garded.   Likewise  the  allowance  for  general 


expenditures — figured  as  percentages  in  the 
one  case,  estimated  in  detail  in  the  other- 
seem  at  this  distance  to  be  impossibly  low. 
An  allowance  of  $831  for  the  organization 
of  a  $3,000,000  property  suggests  that  the 
commission  regarded  the  organization  of 
the  Texas  Midland  well-nigh  automatic. 

Depreciation  of  Overhead 

As  the  commission  seems  to  be  of  open 
mind  as  to  the  correct  way  to  figure  repro- 
duction cost  new  of  general  expenditures,  it 
is  apparently  equally  undecided  as  to  the 
proper  depreciation  of  overhead  expenses. 
In  the  Atlanta,  Birmingham  &  Atlantic  re- 
port it  depreciates  all  general  expenditures, 
but  not  engineering;  in  the  case  of  the  Texas 
Midland  engineering  is  depreciated,  but 
none  of  the  general  expenditures  are,  except 
taxes  and  interest  during  construction.  The 
deductions  are  explained,  but  considered  to- 
gether they  do  not  quite  harmonize.  It 
would  seem  that  one  rule  for  the  deprecia- 
tion of  overhead  expenses  should  fit  all  rail- 
roads. It  may  be  a  coincidence  that  on  the 
first  two  railroads  reported  on  the  condi- 
tions were  so  different  as  to  necessitate  dis- 
regarding in  each  case  the  conclusions 
reached  for  the  same  items  on  the  other 
road ;  but  there  is  unpleasantly  suggested  a 
lack  of  convictions  on  the  part  of  the  com- 
mission as  to  the  proper  handling  of  these 
items. 

More  Light  Needed 

The  above-mentioned  omissions  and  seem- 
ing inconsistencies  appear  from  a  perusal  of 
the  two  valuations,  without  knowledge  of  the 
facts  of  the  two  railroads  in  question.  Per- 
haps the  commission  has  data  to  explain 
them  away.  Parts  of  the  reports  have  al- 
ready been  discussed  in  informal  confer- 
ences between  the  carriers  and  the  com- 
missions, and  railroad  valuation  men  have 
received  through  the  Presidents'  Confer- 
ence Committee  detailed  criticisms  by  the 
companies  involved,  and  by  representatives 
of  the  committee.  Objection  is  made  to  the 
programs  of  construction,  the  unit  prices, 
the  allowances  for  engineering  and  over- 
head, the  omission  of  cost  of  acquisition  of 
land  and  many  other  features  of  the  valua- 
tions. 

Probably  some  of  the  criticisms  are 
prejudiced,  but  many  of  them  look  to  be 
wholly  justified.  The  carriers  complain  that 
the  commission  has  not  shown  fully  how  it 
arrived  at  the  figures  it  presents  and  that 
numerous  figures  required  by  the  Valuation 
Act  are  missing.  Under  date  of  July  21  the 
Presidents'  Conference  Committee  by  letter 
urged  the  commission  not  to  serve  incom- 
plete tentative  valuations,  but  to  consider 
the  essential  factors  first.  The  commission 
declined  the  suggestion,  stating  that  it  had 
already  considered  these  factors  at  several 
conferences,  and  had  then  announced  that 
it  would  not  issue  definite  rulings.  Seem- 
ingly it  would  be  well  to  revise  this  deci- 
sion. 

To  strengthen  the  public  faith  in  its 
ability  to  handle  this  tremendous  problem 
of  valuation,  as  well  as  to  render  substan- 
tial justice  to  all,  the  commission  should 
open  the  doors  and  let  all  concerned  see 
what  it  has  done,  and  learn  the  reasons  why. 
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HALF  SPAN  AND  APPROACH  ON  ARIZONA  END  BEING  CONSTRUCTED 

Novel  Method  of  Erection  Adopted  in  Raising 
Longest  Highway  Arch  Span 

Old  Trails  Bridge  Over  Colorado  River  Has  592-Foot  Steel  Arch— Assembled 
in    Horizontal    Position    and    Raised    by    Tackle    from    Central    Tower 


EXCEPTIONALLY  daring  and  success- 
ful for  work  of  such  magnitude  was  the 
method  of  erecting  the  trusses  for  the  592- 
ft.  three-hinged  arch  highway  bridge  cross- 
ing the  Colorado  River  at  Topock,  Ariz. 
Exceeding  by  1  ft.  the  span  length  of  the 
Detroit-Superior  bridge  in  Cleveland,  this 
span  ranks  third  among  arch  bridges  in  this 
country  and  is  the  longest  highway  bridge 
of  its  kind. 

After  being  assembled  and  riveted  up  in 
a  horizontal  position,  the  half-arch  spans 
were  raised  into  place  by  hoisting  apparatus 
at  a  temporary  central  tower  constructed 
by  using  floor  steel  from  the  main  span. 
Both  the  local  conditions  at  the  site,  which 
made  the  ordinary  timber  falsework  expen- 
sive and  dangerous  and  allowed  the  use  of 
piles  for  the  central  tower,  and  the  peculiar 
ball-and-socket  type  of  center  hinge  sug- 
gested the  unusual  scheme  of  erection  to 
the  engineer  of  the  fabricating  company 
who  devised  the  erecting  methods  and  ap- 
paratus. 

General  Dimensions  and  Conditions 

The  bridge  is  located  at  Topock,  Ariz., 
near  the  Red  Rock  cantilever  bridge  of  the 
Santa  Fe  Railroad,  crossing  the  Colorado 
River  on  the  route  of  the  national  "Old 
Trails"  highway.  The  river  at  this  point 
is  very  swift.  During  construction  of  this 
bridge  last  winter  it  often  ran  from  15  to 
18  miles  per  hour.    The  river  bed  is  a  fine 


silt,  very  changeable,  the  depth  of  this  silt 
being  from  80  to  100  ft.  at  the  bridge  site. 
The  main  stream  is  under  the  California 
half  of  the  arch  span,  as  can  be  seen  in  the 
photograph.  A  rise  of  1  ft.  would  often  re- 
sult in  scouring  out  25  ft.  of  the  silt,  and 
after  the  completion  of  the  bridge  a  rise 
of  4  ft.  took  out  all  the  falsework  except 
the  piling  under  the  center  tower. 

The  total  length  of  the  steel  superstruc- 
ture is  832  ft.,  including  the  main  592-ft. 
arch  of  32  panels  at  18  ft.  6  in.  each,  with  a 
rise  of  100  ft.,  and  approaches  at  each  end 
consisting  of  two  56-ft.  plate-girder  spans 
carried  on  steel  bents  and  towers.  The  main 
arch  trusses  are  25  ft.  center  to  center, 
while  the  approach  girders  are  22  ft.  on  cen- 
ters. The  floor  system  consists  of  rolled 
I-beams,  supporting  a  timber  floor  for  a 
17-ft.  clear  roadway. 

Why  Special  Erection  Method  Was 
Adopted 

The  extremely  treacherous  conditions  of 
the  river  bed  at  the  site,  as  described,  made 
the  usual  method  of  erection  by  the  use  of 
high  falsework  not  only  very  expensive,  but 
also  dangerous.  As  seen  in  the  photographs, 
it  was  possible  to  erect  the  trusses  in  a 
nearly  horizontal  position  with  the  use  of 
very  little  temporary  falsework.  The  trusses 
on  the  Arizona  side  were  supported  by  sev- 
eral posts  resting  upon  the  sand.  The  Cali- 
fornia trusses  on  the  other  side  of  the  river 


were  supported  upon  pile  bents,  with  the 
piles  driven  about  25  ft.  into  the  silt  of  the 
river  bottom. 

These  pile  bents  on  the  California  side 
made  a  working  floor  for  the  erection  der- 
rick, and  on  this  floor  pony  bents  carried 
the  steelwork.  The  piling  was  driven  by  a 
stiffleg  derrick,  similar  to  the  one  shown  in 
the  foreground  of  one  of  the  pictures.  The 
extreme  length  of  boom  used  was  120  ft. 

The  scheme  of  erection  thus  adopted, 
which  worked  out  with  great  economy  and 
with  complete  satisfaction,  included  the 
construction  of  a  temporary  steel  tower 
upon  piling  at  the  center  of  the  span,  using 
floor  steel  for  the  columns  and  bracing  and 
hoisting  apparatus  with  which  the  half 
spans  could  be  revolved  vertically  into  place 
around  the  end  pins  by  raising  them  at  the 
center.  It  was  planned  to  avoid  danger 
from  a  sudden  washout  of  the  falsework, 
under  the  California  trusses,  by  supporting 
the  trusses  on  the  center  tower  and  on  the 
lower  pin. 

The  main  abutments  were  first  con- 
structed, the  end  hinges  set  in  place  and  the 
trusses  on  the  Arizona  side  built  out  on  the 
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COMPLETED  592-FOOT  ARCH   HIGHWAY  BRIDGE — LONGEST  OF  ITS  KIND 


ERECTION   TOWER  REQUIRED   LITTLE   MATERIAL   IN 
ADDITION  TO  FLOOR  FRAMING 

sand  bar  from  that  side  and  continued  to 
the  center  hinge.  Piling  was  then  driven 
into  the  river  from  the  center  tower  to 
within  approximately  60  ft.  of  the  Cali- 
fornia end  hinges.  The  California  end 
hinges  were  next  set  and  erection  of  trusses 
then  proceeded  toward  the-  center  tower, 
cantilevering  across  the  60-ft.  gap  by  shore 
supports.  Thus,  should  the  falsework  go 
out,  the  erected  portion  of  the  California 
trusses  could  be  held  by  the  central  tower 
and  the  lower  end  hinges.  The  center 
hinges  were  thus  located  on  top  of  the 
Arizona  trusses,  as  indicated  in  one  of  the 
photographs. 

All    joints    in    the    main    trusses    were 
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HALF  SPAN  ON  CALIFORNIA  END  RESTING  IN  SUNGS  WHILE  THE  OTHER  HALF  SPAN  IS  BEING  RAISED 


riveted  up.  Lateral  struts  and  lateral  di- 
agonal rods  were  bolted  loosely  in  position 
so  as  to  allow  some  slight  movement  be- 
tween the  trusses  during  erection.  Suffi- 
cient lateral  bracing  near  the  center  hinge 
was  left  out  to  allow  both  half  spans,  when 
lying  in  the  horizontal  position,  to  pass  the 
erection  tower,  which  was  made  just  wide 
enough  for  sufficient  clearance. 

Details  of  Temporary  Tower 

The  columns  of  the  temporary  erection 
tower  were  made  of  the  wind-chord  girders 
from  the  main  arch  floor  system,  their  fin- 
ished length  being  just  the  proper  length 
for  use  in  the  tower,  so  that  no  changes 
were  necessary.  The  tower  bracing  was  also 
taken  from  the  main  bridge  floor,  using 
I-beam  stringers  for  horizontal  struts  and 
single-angle  bottom  laterals  for  the  diagonal 
bracing.  Thus  all  material  except  the  con- 
nections and  splicing  angles  and  the  special 
framing  and  hangers,  as  seen  in  the  accom- 
panying drawing,  could  afterward  be  used 
in  the  main  structure.  All  connections  were 
bolted,  the  bracing  being  connected  to  bent 
gusset  plates  on  the  columns. 

The  tower  foundation  consisted  of  thirty- 
six  piles,  nine  at  each  corner,  driven  to  an 
average  penetration  of  42  ft.,  cut  at  the 
top  2  ft.  above  low  water  and  capped  by 
12  X  12-in.  timbers.  Across  these,  trans- 
verse 12-in.  I-beam  stringers  distributed 
the  load  equally  to  the  piles. 

At  the  top  of  the  tower,  hoisting  sheave 
blocks  and  special  slings  for  supporting  the 
California  half  span  were  carried  upon 
I-beams  as  indicated  in  the  drawing  of  the 
tower.  Two  4-in.  pins  were  provided  for 
each  load  block.  The  same  channels  which 
supported  these  blocks  were  used  to  carry 
two  sets  of  slings  at  the  corners  on  the 
California  side  to  support  the  half  span 
after  raising,  and  allow  the  same  pair  of 
sheave  blocks  to  be  used  in  raising  the 
Arizona  half.  These  slings  each  consisted 
of  four  214 -in.  round  bolts  24  ft.  long, 
threaded  6  ft.  at  each  end. 

Raising  the  Arch  Trusses 

Two  30-hp.  engines  located  on  the  Ari- 
zona shore  were  used  to  raise  the  half  spans 
after  they  had  been  riveted  up  complete 
except  for  the  lateral  bracing,  with  end 
pins  in  position.  Using  a  %-in.  cable  and 
a  9-sheave  upper  block  with  an  8-sheave 
lower  block,  the  California  half  span  was 
raised  first,  the  actual  working  time  being 
about  15  minutes,  and  the  total  time  40 
minutes.  These  trusses  were  raised  about 
3  ft.  higher  than  their  final  position  in 
order  to  allow  the  Arizona  trusses  to  pass. 
This  gave  about  6-in.  clearance.  The 
sheaves  were  transferred  to  the  other  cor- 
ners of  the  tower,  and  the  Arizona  trusses 
raised  in  a  total  time  of  about  30  minutes. 


PREPARING   TO    RAISE    HALF-ARCH    SPAN    AT    THE 
CENTER    TOWER 

and  in  the  same  actual  working  time  as  the 
California  trusses. 

About  6  hours  were  then  required  to 
lower  the  two  sides  together  until  the  crown 
hinge  came  to  a  bearing.  The  auxiliary 
half  hinges  were  then  riveted  up.  So  ac- 
curate was  the  shopwork  that  the  final  po- 
sition of  this  crown  joint  when  connected 
up  was  within  1/3  in.  vertically  and  %  in. 
laterally  of  the  true  position,  allowance  be- 
ing made  for  temperature  variations. 


The  center  hinge  of  the  ball-and-socket 
type  is  of  cast  steel,  with  a  spherical  com- 
pression bearing.  As  shown  in  an  accom- 
panying drawing,  the  milled  head  of  convex 
bearing  surface  fits  the  concave  spherical 
surface  of  a  nickel-steel  compression  piece 
carried  by  the  cast-steel  hood  attached  to 
the  other  truss.  For  adjustment,  steel 
shims  of  varying  thickness  could  be  in- 
serted in  the  pan  of  the  hood  back  of  the 
nickel-steel  compression  piece. 

For  the  purpose  of  tying  the  trusses  to- 
gether at  the  hinge  and  resisting  any  pos- 
sible tensile  stress  which  might  be  developed 
at  the  leeward  hinge  under  excessive  wind 
pressure,  auxiliary  leaf  hinges  as  illustrated 
were  provided,  using  6-in.  plates  and  bent 
angles  to  form  a  hinge  flexible  under  rise 
and  fall  of  the  arch. 

The  method  and  details  of  erection  were 
designed  by  A.  M.  Meyers,  contracting  engi- 
neer of  the  Kansas  City  Structural  Steel 
Company,  Kansas  City,  Mo.,  which  fabri- 
cated the  steelwork  and  erected  the  bridge. 
The  design  of  the  structure  was  made  by 
J.  A.  Sourwine  of  San  Bernardino,  Cal., 
and  J.  P.  Kemmerer  acted  as  the  latter's 
representative  to  inspect  the  work  and  su- 
perintend the  construction.  The  total 
weight  of  the  two  arches  is  360  tons,  and 
the  total  cost  of  the  bridge,  including  foun- 
dations, was  nearly  $80,000,  paid  jointly  by 
the  U.  S.  Commission  of  Indian  Affairs  and 
the  states  of  California  and  Arizona.  The 
bridge  was  completed  and  accepted  on  Feb. 
20,  1916.         

Pennsylvania  Stream-Gaging:  Stations 

Twelve  new  stream-gaging  stations  were 
established  in  Pennsylvania  in  1915,  making 
110  stations  from  which  the  State  Water 
Supply  Commission  receives  reports. 
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Sanitary  Code  for  Waterways 
Formulated  by  Committee 

Recommendations  Regarding  Stream  Pollution 

Submitted  to  American   Public 

Health   Association 

A  CONCISE  statement  of  the  principles 
underlying  the  proper  solution  of 
waterway-pollution  problems  and  a  code  of 
regulations  for  the  sanitary  control  of 
waterways  were  the  main  features  of  the 
committee  report  submitted  Oct.  26  to  the 
sanitary  engineering  section  of  the  Amer- 
ican Public  Health  Association  at  its  con- 
vention in  Cincinnati.  The  committee 
which  presented  its  findings  consisted  of 
Harrison  P.  Eddy,  chairman;  E.  A.  Fisher, 
Paul  Hansen,  Theodore  Horton  and  W.  H. 
Dittoe.  The  code  of  regulations  proposed 
is  as  follows: 

Objectionable  Deposits 

1.  There  shall  be  no  objectionable  de- 
posits at  any  point  in  a  waterway  as  a 
result  of  sewage  or  other  wastes  discharged 
therein. 

To  prevent  such  deposits  public  authorities  should 
recotrnize  the  efficacy  of  such  preventive  and  cor- 
rective measures  as  tlie  dredging  and  removing  of 
the  deposits  before  they  become  objectionable,  the 
proper  location  of  sewer  outlets  and  the  removal  of 
solids  by  screening,  sedimentation,  chemical  precipi- 
tation and  like  methods. 

2.  There  shall  be  no  local  nuisance 
created  at  or  in  the  vicinity  of  any  sewage 
or  industrial  wastes  outfall,  arising  from 
excessive  turbidity  or  the  production  of 
odors. 

To  prevent  such  conditions  public  authorities 
should  recognize  the  efficacy  of  such  preventive  and 
corrective  measures  as  the  arrangement  and  proper 
protection  of  sewage  outlets  and  all  methods  of 
sewage  treatment  in  properly  designed  plants,  in- 
cluding screening,  sedimentation,  chemical  precipi- 
tation, oxidation  in  various  types  of  coarse  and 
flne-grained  filters  and  treatment  by  the  activated- 
sludge  process. 

3.  There  shall  be  no  general  nuisance 
created  in  a  waterway  due  to  excessive 
turbidity  or  to  odors,  as  a  result  of  sewage 
or  other  wastes  discharged  therein. 

To  prevent  such  conditions  public  authorities 
should  recognize  the  efficacy  of  such  methods  of 
sewage  treatment  as  are  enumerated  in  Article  2, 
but  It  will  be  necessary  to  carry  the  treatment  far 
enough  to  meet  the  following  requirements: 

(a)  That  dissolved  oxygen  shall  be  present  in  the 
waters  of  the  waterway  at  all  points  and  at  all 
times  In  such  quantities  as  to  prevent  the  emana- 
tion of  putrefactive  odors. 

(b)  That  every  municipality  or  industrial  estab- 
lishment discharging  sewage  or  wastes  into  a 
waterway  may  have  Its  proper  share  of  the  dis- 
solved oxygen,  subject  to  the  aforesaid  limitation 
of  Paragraph  1. 

(c)  That  the  share  of  dissolved  oxygen  of  a  water- 
way, which  a  municipality  or  industrial  establish- 
ment may  utilize  at  any  time,  should  be  subject 
only  to  the  aforesaid  limitation  (stated  in  Para- 
graph 1),  so  long  as  other  parties  are  not  utilizing 
It  nor  thereby  being  deprived  of  its  use. 

fd)  That  as  the  size  and  number  of  municipalities 
or  Industrial  establishments  discharging  sewage  or 
wastes  into  the  waterway  increase,  and  the  avail- 
able share  of  dissolved  oxygen  for  each  decreases, 
treatment  methods  must  be  increased  generally  and 
correspondingly,  In  order  that  each  party  may  con- 
tinue to  have  the  share  of  the  available  oxygen  to 
which  it  is  entitled. 

Protection  of  Water  Filters 

4.  There  shall  be  no  interference  with 
or  undue  burden  upon  mechanical  opera- 
tion or  bacterial  efficiency  of  water-purifi- 
cation plants  procuring  their  raw  water 
from  a  waterway. 

The  public   authorities  should  recognize  in   this 


(a)  The  efficacy  of  relocating  water-supply  In- 
takes and  sewer  outlets  as  a  means  of  remedy. 

(b)  The  efficacy  of  such  methods  of  sewage  treat- 
ment as  will  reduce  the  quantity  or  alter  the  char- 
acter of  either  that  suspended  matter  or  that 
dissolved  matter,  or  both,  which  may  interfere' 
directly  or  Indirectly  with  the  mechanical  efficacy 
and  operation  of  water-purification  plants. 


(c)  The  efficacy  of  such  methods  of  treatment  as 
w^ill  reduce  the  number  of  bacteria  which  may 
cause  a  bacterial  burden  upon  water-puriflcation 
plants. 

<d)  That  since  water  or  sewage  purification 
processes  can  be  carried  to  any  desired  limit,  at 
least  theoretically,  the  share  of  responsibility  which 
is  to  be  imposed  upon  the  different  sewage-disposal 
and  water-purification  plants,  witli  respect  to  ex- 
tent of  purification,  will  obviously  depend  upon  a 
number  of  legal  and  administrative  considerations 
of  an  economic,  engineering  and  public-health 
nature  which  properly  come  within  tlie  jurisdiction 
of  central  authorities  and  the  courts. 

5.  There  shall  be  no  active  (potentially 
dangerous)  bacterial  contamination  or 
gross  pollution  of  properly  located  and  au- 
thorized shellfish  beds. 

Public  authorities  should  recognize  in  this  matter 
five  important  features: 

(a)  The  proper  supervision,  by  competent  au- 
thority, of  the  location  ot  shellfish  beds  and  drinking 
places,  and  suitable  control  of  shellfish  operation. 

(b)  That  the  gross  pollution  of  shellfish  beds  by 
deposits  of  suspended  matter  from  sewage  or  in- 
dustrial wastes  can  be  prevented,  and  that  bacterial 
contamination  of  the  beds  may  be  avoided,  by 
relocation  of  sewer  outlets. 

(c)  That  the  gross  pollution  of  shellfish  beds  by 
deposits  of  suspended  matter  from  sewage  or  In- 
dustrial wastes  can  be  prevented  also  by  the  in- 
stallation of  proper  sewage-treatment  processes 
which  will  remove  these  solids  to  the  extent  neces- 
sary. 

(d)  That  where  shellfish  beds  are  so  located  as 
not  to  be  subject  to  gross  pollution  and  where  bac- 
terial protection  only  will  be  necessary,  this  protec- 
tion can  be  accomplished  satisfactorily  by  the 
employment  of  such  methods  of  treatment  as  will 
destroy  or  remove   the  bacteria. 

(e)  That  since  active  bacterial  contamination  and 
gross  pollution  of  shellfish  beds  can  be  prevented  by 
proper  location  of  such  beds  and  by  proper  location 
of  sewer  outfalls  and  proper  treatment  of  sewage 
and  other  wastes,  the  enforcement  ot  the  abandon- 
ment or  relocation  of  shellfish  beds  or  of  preventive 
or  remedial  measures  to  protect  such  beds  will  ob- 
viously depend  upon  a  number  of  legal  and  admin- 
istrative considerations  of  an  economic,  engineering 
and  public-health  nature  which  properly  come 
within  the  Jurisdiction  of  central  authorities  and 
the  courts. 

6.  There  shall  be  no  active  (potentially 
dangerous)  bacterial  contamination  or 
gross  pollution  of  properly  located  and  au- 
thorized bathing  beaches  and  other  bath- 
ing places. 

Tlie  public  authorities  should  recognize  in  this 
matter: 

(a)  That  notwithstanding  the  legal  rights  of 
riparian  owners,  in  view  of  our  knowledge  of  the 
dangers  to  health  arising  from  bathing  in  waters 
contaminated  by  the  bathers  themselves  as  well  as 
from  sewage  and  wastes  discharged  into  them,  con- 
trol is  needed  both  in  the  selection  and  authoriza- 
tion of  bathing  places  and  of  the  discharge  of 
sewage  and  wastes  into  the  waters  in  whicli  bathing 
is  authorized. 

(b)  That  the  gross  pollution  of  bathing  beaches 
by  suspended  matter  from  sewage  or  industrial 
wastes  can  be  prevented,  and  bacterial  contamina- 
tion may  be  avoided,  by  relocation  of  sewer  outlets. 

(c)  That  where  protection  ot  properly  authorized 
bathing  places,  from  bacterial  contamination  only, 
is  required,  such  protection  can  be  secured  by  such 
sewage-treatment  processes  as  will  destroy  or  re- 
move the  bacteria. 

(d)  That  where  properly  authorized  bathing 
places  require  protection  against  gross  pollution 
arising  from  suspended  or  other  objectionable 
sewage  matters,  this  additional  protection  can  be 
secured  by  the  installation  of  such  additional 
sewage-treatment  processes  as  will  sufficiently  re- 
move the  objectionable  matters. 

(e)  That  since  active  bacterial  contamination  and 
gross  pollution  of  bathing  places  can  be  prevented 
by  proper  location  of  such  places  and  by  proper  lo- 
cation of  sewer  outfalls  and  proper  treatment  of 
sewage  and  other  wastes,  the  enforcement  of  the 
abandonment  or  relocation  of  bathing  beaches  or 
of  preventive  or  remedial  measures  to  protect  such 
beaches  will  obviously  depend  upon  a  number  of 
legal  and  administrative  considerations  of  an  eco- 
nomic, engineering  and  public  health  nature  which 
properly  come  within  the  Jurisdiction  of  central 
authorities  and  the  courts. 

Conclusion 

Considerable  misunderstanding  and  con- 
fusion exist  as  to  what  constitutes  a  nui- 
sance or  a  menace  to  public  health.  The.se 
are  questions  of  effect  and  intensity  of  pol- 
lution. They  involve  not  alone  principles 
of  biology,  chemistry  and  engineering,  but 
also  of  law  and  psychology,  the  determina- 
tion of  which  must  be  left  to  judicial  and 
administrative  bodies  such  as  courts  and 


state  departments  of  health.  It  also  ap- 
pears to  be  a  fact  that  whereas  much  may 
be  accomplished  in  an  endeavor  to  establish 
general  limitations  as  to  dilution,  presence 
of  organic  matter,  dissolved  oxygen  and 
other  factors  within  which  a  nuisance  or 
menace  to  public  health  may  or  may  not  be 
created,  present  knowledge  of  these  rela- 
tions is  of  such  indeterminate  and  variable 
a  character  as  to  preclude  definite  formu- 
lation, and  even  were  formulation  possible, 
it  could  not  usurp  the  offices  of  the  courts 
and  other  judicial  and  administrative 
bodies  in  determining  the  facts  and  impos- 
ing remedies  based  upon  such  facts.  It 
appears  therefore  that  the  code  of  regula- 
tions herein  provided  goes  as  far  as  pres- 
ent knowledge  of  the  subject  warrants. 


Urges  Skilled 
Sewage 


Operation  of 
Works 


I 


state  Supervision  Indorsed  in  Report  Presented 

by  W.  L.  Stevenson  to  American  Public 

Health  Association 

SKILLED  supervision  of  operation,  ap- 
proval of  plans  by  state  boards  of  health, 
and  selection  of  analytical  tests  which  will 
give  useful,  rather  than  merely  academic, 
information  are  among  the  most  pressing 
needs  in  the  field  of  sewage  disposal,  accord- 
ing to  the  report  of  the  committee  on  sew- 
age works  operation,  presented  at  the  recent 
convention  in  Cincinnati  of  the  American 
Public  Health  Association.  These  conclu- 
sions were  reached  by  a  committee  headed 
by  W.  L.  Stevenson  of  Philadelphia,  and  in- 
cluding F.  E.  Daniels,  C.  A.  Emerson,  Jr., 
C.  B.  Hoover  and  Richard  Messer. 

Stability  Test  at  Small  Plants 

It  is  recognized  that  in  a  great  number  of 
small  works,  the  purpose  of  which  is  pri- 
marily to  prevent  the  creation  of  nuisance, 
only  the  simplest  tests  are  practicable  under 
present  conditions,  and  it  is  recommended 
that  in  such  cases  samples  of  the  final 
effluent  be  incubated  at  room  temperature 
with  methylene  blue  and  that  a  record  be 
kept  of  the  number  of  days  the  samples  re- 
tain their  blue  color.  The  required  degree 
of  stability  depends  largely  upon  the  con- 
ditions in  the  receiving  body  of  water. 
Where  stability  is  demanded,  on  account  of 
the  dilution  afforded  being  small,  the 
samples  of  the  effluent  should  retain  their 
blue  color  at  least  ten  or  twelve  days  at 
room  temperature  or  five  or  six  days  if 
incubated  at  37  deg.  C. 

In  selecting  analytical  tests  for  sewage 
works  attention  is  again  called  to  the  im- 
portance of  the  fact  that  changes  in  meth- 
ods of  operation  and  records  for  comparison 
are  the  primary  purposes  of  this  work,  and 
the  acquirement  of  mere  academic  informa- 
tion, while  interesting,  is  energy  wasted 
which  could  better  be  expended  in  other 
directions. 

Considering  the  number  of  municipal 
sewage-treatment  works  ip  America,  it  is 
surprising  to  learn  how  few  are  subject  to 
laboratory  control;  but  the  newer  plants 
are  being  so  equipped  and  show  the  grow- 
ing appreciation  of  the  economy  of  proper 
operation. 

Flow  Should  Be  Measured 

Another  very  noticeable  defect  in  the  de- 
sign of  a  large  percentage  of  works  is  the 
complete  absence  of  any  method  of  deter- 
mining the  amount  of  sewage  treated.   This 
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is  of  prime  importance  to  successful  opera- 
tion, for  otherwise  retention  in  tanks  and 
rates  on  filters  are  indeterminate  and  it  is 
difficult,  if  not  impossible,  to  know  whether 
unsatisfactory  results  are  due  to  overload- 
ing of  the  parts  of  the  works  or  to  improper 
methods  of  operation.  Where  fall  is  avail- 
able a  weir,  preferably  with  an  automatic 
recording  device,  is  a  simple  and  inexpen- 
sive method  to  use.  Where  the  sewage  has 
to  be  pumped,  the  Venturi  meter  has  proved 
successful. 

Three  Groups  of  States 

The  committee  has  divided  the  state 
boards  of  health  in  the  United  States  into 
three  groups  as  follows: 

1.  Those  states  whose  boards  of  health 
either  have  no  engineer  upon  their  staff  or 
have  no  specific  legislation  giving  them  con- 
trol over  the  disposal  of  sewage,  or  have  so 
few  sewage  treatment  works  under  their 
jurisdiction  that  the  subject  is  negligible. 
These  twenty-three  states  in  1910  had  a 
population  of  more  than  24,250,000  or  26 
per  cent  of  the  total  population  of  the 
United  States,  and  are:  Alabama,  Arizona, 
Arkansas,  Colorado,  Delaware,  Georgia, 
Idaho,  Mississippi,  Missouri,  Montana, 
Nebraska,  Nevada,  New  Mexico,  North 
Dakota,  Oklahoma,  Oregon,  South  Dakota, 
South  Carolina,  Tennessee,  Utah,  Washing- 
ton, West  Virginia,  and  Wyoming. 

2.  Those  states  whose  boards  of  health 
have  an  engineer  or  other  officer  charged 
with  supervision  over  disposal  of  sewage, 
but  whose  legal  powers  are  limited  and  the 
number  of  sewage-treatment  works  are 
small.  The  officers  of  this  group  of  states 
have  all  signified  their  willingness  to  co- 
operate with  the  committee  and  have  fur- 
nished valuable  data.  These  ten  states  in 
1910  had  a  population  of  12,753,000,  or  14 
per  cent  of  the  total  population  of  the 
United  States,  and  are:  Connecticut, 
Florida,  Indiana,  Kentucky,  Louisiana, 
Maine,  New  Hampshire,  North  Carolina, 
Rhode  Island,  and  Vermont. 

3.  The  remaining  states  have  boards  of 
health  with  engineering  divisions,  and 
either  have  legal  authority  or  otherwise  ex- 
ercise control  over  the  disposal  of  sewage 
and  operation  of  sewage-treatment  works. 
The  1910  population  in  those  states  was 
about  54,000,000,  or  60  per  cent  of  the  total 
population  of  the  United  States.  In  these 
states,  generally,  sewerage  plants  must  be 
approved  before  construction  and  super- 
vision, inspection  and  analyses  are  made, 
and  in  some  reports  of  operation  are  made 
to  the  state  board  of  health. 

Approval  of  Plans 

The  approval  of  plans  for  sewerage 
projects  by  the  commonwealth  is  of  great 
advantage  to  the  community,  institution  or 
individual  about  to  expend  funds  for  the 
construction  of  sewers  or  sewage-treatment 
works,  for  it  assures  the  carrying  out  of 
the  work  along  comprehensive  lines,  which 
ultimately  is  economy;  it  prevents  the  con- 
struction of  improperly  designed  works  and 
tends  to  uniformity  of  practice  throughout 
the  state. 

The  supervision  over  operation  and  in- 
spection of  sewage-treatment  works  by  the 
state  in  cases  where  works  are  efficiently 
operated  becomes  an  indorsement  more  than 
anything  else.  In  the  case  of  the  smaller 
works,  which  are  frequently  placed  in 
charge  of  untrained  and  technically  de- 
ficient operators,  state  supervision  not  only 
protects  the  commonwealth  but  makes  pos- 


sible the  performance  of  the  functions  of 
the  works  for  which  they  were  desigrned 
and  the  funds  invested. 

The  examination  of  the  plans  submitted 
should  also  include  the  fitness  of  the  de- 
sign and  types  of  treatment  to  produce  the 
quality  of  effluent  demanded  by  the  condi- 
tions of  the  receiving  body  of  water.  For 
example,  it  is  unjust  and  a  waste  of  public 
funds  to  approve,  without  comment,  a  com- 
plete treatment  works  for  sewage  to  be 
discharged  into  a  receiving  body  of  water 
where  neither  the  public  health  nor 
sesthetic  conditions  require  at  the  present 
time  more  than  preliminary  treatment. 

The  committee  has  carefully  considered 
the  preparation  of  a  standard  form  of  re- 
port and  has  come  to  the  conclusion  that 
it  is   impracticable  to  do  so. 


Filter  Patent  Claims  Invalid, 
Court  Declares 

Minneapolis  Wins  Suit  Against  Ira  H.  Jewell 

Involving  Equipment  of  Mechanical 

Filter  Plant 

DECLARING  invalid  Ira  H.  Jewell's  pat- 
ent claims  for  the  central  control  of  oj*- 
erating  valves  and  the  use  of  a  screen 
between  the  gravel  and  sand  layers  of 
mechanical  filters  for  water  purification, 
Judge  William  C.  Hook,  of  the  United 
States  Circuit  Court  of  Appeals,  Eighth 
District,  recently  rendered  a  decision  re- 
versing the  decision  of  the  lower  court  and 
dismissing  the  bill  of  complaint  against  the 
city  of  Minneapolis.  This  action  brings  to 
a  close  litigation  begun  about  four  years 
ago  and  involving  the  equipment  of  the 
city's  large  filtration  plant,  which  has  been 
described  in  detail  in  the  Engineering  Rec- 
ord of  Nov.  18,  1911,  page  586,  and  June 
21,  1913,  page  680.  The  U.  S.  District 
Court  decision  upholding  the  claims  which 
have  just  been  declared  invalid  was  noted 
in  the  Engineering  Record  of  Aug.  7,  1915, 
page  181.  The  case  which  Minneapolis  has 
just  won  was  handled  by  City  Attorney 
Charles  D.  Gould,  who  has  furnished  this 
journal  with  a  copy  of  Judge  Hook's  de- 
cision, which  is  given  below  in  full: 

Judge  Hook's  Decision 

This  case  was  appealed  by  the  city  of 
Minneapolis  from  the  decree  for  an  injunc- 
tion and  accounting  for  infringement  of 
claim  1  of  patent  649,410,  and  claim  14  of 
patent  649,411,  both  issued  to  the  plaintiff, 
Ira  H.  Jewell,  and  dated  May  8,  1900.  The 
first  of  these  patents  relates  to  systems  for 
controlling  the  operation  of  filters.  Claim 
1,  held  to  be  infringed,  is  as  follows: 

1.  A  filter  provided  with  a  system  of  controlling 
valves  which  are  provided  with  actuating  devices 
located  so  as  to  be  accessible  for  control  from  a 
single  position  of  an  operator. 

This  claim  is  not  for  any  particular, 
novel  method  of  accomplishing  the  result 
indicated,  but  embraces  broadly  the  idea  of 
control  of  the  valves  of  a  filter  from  a  cen- 
tral station  or  position.  It  is  quite  imma- 
terial whether  it  was  intended  to  apply  it 
to  a  single  filter  unit  or  a  series  of  units, 
or  by  actuating  means,  or  by  hand,  hy- 
draulic, pneumatic,  or  electric  power.  The 
claim  is  for  an  all-embracing  central  con- 
trol. 

Central-Control  Principle  Common 

This  is  too  common,  familiar  practice  in 
other  branches  of  industry  to  admit  of  the 
validity  of  a  claim  so  broadly  made.     We 


refer  to  the  patent  to  Cowles,  No.  564,474, 
dated  July  21,  1896,  relating  to  improve- 
ments for  hydraulic  system  for  closing 
water-tight  bulkheads  on  board  ships,  for 
opening  and  closing  doors,  hatches,  ports, 
valves,  cocks,  gates,  etc. 

One  of  Cowles'  specified  objects  was  a 
combination  of  apparatus  "whereby  two  or 
more  independent,  mechanical  devices, 
which  may  be  widely  separated  and  of 
varying  types,  may  be  independently  and 
systematically  operated,  controlled,  continu- 
ously registered,  and  locked,  all  from  the 
same  point,  central  station  or  operating- 
board,  and  by  one  operator." 

Cowles'  idea  of  operating  from  a  central 
position  with  mechanical  devices  is  pointed 
out  very  clearly,  and  it  is  not  important 
that  he  intended  it  principally,  if  not  ex- 
clusively, as  he  says,  to  be  applied  to  a  hy- 
draulic system  on  shipboard. 

Screen  Not  Patentable 

Claim  14  of  the  second  patent  reads  as 
follows : 

14.  a  filter  comprising  a  tank  having  a  tapered 
lower  end,  and  an  opening  at  the  bottom  of  the 
same,  a  screen  at  the  lower  end  of  the  tank  in  line 
with  said  opening,  a  granular  filter  bed  within  said 
tank,  the  part  of  said  bed  contained  within  the 
tapered  portion  of  the  tank  being  made  of  relatively 
large  grranules  whereby  water  passing  upwardly 
therethrough  In  washing  the  filter  is  laterally  de- 
flected so  as  to  be  distributed  throughout  all  parts 
of  the  bed  and  a  screen  interposed  between  said 
larger  granules  and  the  part  of  the  bed  above  the 
same. 

It  was  old  in  the  filtering  art  to  employ 
a  filter  medium  inclosing  in  a  bed  of  fine 
material  like  sand  overlying  one  of  coarser 
material  like  gravel. 

It  was  desirable  for  efficient  cleansing 
that  the  water  in  reverse  movement  be  de- 
flected and  distributed  so  that  it  would 
reach  every  part  of  the  filter  bed,  but  par- 
ticularly the  overlying  sand  and  leave  no 
unwashed  portions.  We  think  it  is  too 
clear  for  much  discussion  that  all  of  the 
elements  of  claim  14  are  found  in  the  prior 
patents  to  Hyatt,  No.  322,103,  409,970  and 
No.  619,755,  and  the  patent  to  Peterson, 
No.  222,731.  These  pertaining  to  the  ob- 
ject above  indicated  and  which  it  is  con- 
tended the  defendant  is  using  in  its  munici- 
pal filter  plant  are  shown  in  the  last  patent 
to  Hyatt,  No.  619,755,  Feb.  21,  1899,  ex- 
cepting the  screen  interposed  between  the 
sand  and  gravel. 

The  plaintiff  says  that  the  screen  is  im- 
portant as  an  aid  in  distributing  the  re- 
verse flow  of  water  to  the  superimposed  bed 
of  sand.  This  idea  is  an  after-thought, 
born  of  litigation.  The  function  of  the 
screen  is  described  in  the  specifications  of 
the  patents  in  suit  as  being  "to  prevent  the 
pebbles  from  rising  upward  out  of  place 
when  the  filter  is  being  washed  by  revers- 
ing the  water  therethrough";  and  it  is 
added,  "In  case  the  reverse  current  be  un- 
der low  pressure,  said  screen  may  be 
omitted." 

No  New  Function  op  Screen 

No  such  function  for  the  screen  as  is  now 
asserted  was  mentioned  in  the  specification 
or  stated  in  the  claim,  though  it  should  be 
said  that  if  the  screen  were  novel  and  the 
function  were  actually  performed,  the  omis- 
sion would  not  deprive  the  plaintiff  of  the 
benefit.  But  it  was  old  to  have  a  screen 
between  the  coarse  and  fine  layers  of  the 
filter  bed.  See  patents  to  Peterson,  No. 
222,731;  Hyatt,  No.  322,103;  Weiderman. 
No.  437,403,  and  Hefel,  No.  603,483.  If  the 
screen  performed  the  function  mentioned  by 
the  plaintiff  it  would  perform  it  in  the  older 
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structures,  though  perhaps  not  in  the  Hyatt 
case  as  effectively,  because  the  screen  did 
not  rest  in  contact  with  the  gravel  or  larger 
particles  of  the  filter  bed.  It  is  also  said 
in  high  velocity  washing  the  screen  was  to 
prevent  disturbing  the  relative  position  of 
the  sand  and  gravel.  This  was  doubtless 
the  principal  reason  for  its  use  in  the  older 
structures  and  also  in  the  plaintiff's,  but  in 
practice  the  gravel  showed  a  tendency  to  be 
forced  up  and  out  of  place.  We  do  not  think 
the  insertion  of  a  screen  to  prevent  its  do- 
ing so  rises  to  the  dignity  of  invention.  It 
would  naturally  occur  to  a  person  ordi- 
narily familiar  with  such  work. 

Let  the  decree  be  reversed  and  the  cause 
remanded  with  directions  to  dismiss  the 
bill. 


Arizona  Experiments  with 
Oiling  of  Roads 

Phoenix-Tempe   Highway   in   That    State    Has 

Been  Found  to  Take  Oil  Better  When 

Surface  Is  Wet 

MOST  road  surfaces  are  oiled  best  when 
dry,  but  the  Phoenix-Tempe  caliche 
road  in  Arizona  takes  oil  better  when  the 
surface  is  wet,  according  to  the  latest  re- 
port of  Lamarr  Cobb,  state  highway  engi- 
neer, from  which  the  following  notes  are 
taken.  The  physical  condition  of  this  road, 
the  various  substances  used  in  its  construc- 
tion, caliche  conglomerate  and  disintegrated 
granite  and  caliche,  and  the  heavy  traffic 
(1500  vehicles  per  day)  made  the  proper 
selection  of  oil  and  its  application  difficult. 

For  the  first  application  to  3.1  miles  75 
per  cent  Union  oil  was  applied  at  250  deg. 
Fahr.  by  a  Cannon  distributor  at  the  rate 
of  0.44  gal.  per  square  yard.  The  screen- 
ings consisted  of  wash  gravel  ranging 
from  1/2  in.  to  dust,  composed  of  fragments 
of  granite,  quartzite  and  rhyolite.  The 
graveling  at  $1.70  per  cubic  yard,  spread 
V2  in.  thick,  cost  2.37  cents  per  square 
yard.  The  oil  at  4.39  cents  per  gallon  cost 
1.932  cents  per  square  yard.  Labor  of  pre- 
paring, oiling,  screening  and  rolling  cost 
2.191  cents  per  square  yard.  Other  costs 
were:  Teams  and  wagon  hire,  0.294  cent; 
heating  oil,  0.258  cent;  repairs  and  fuel 
for  truck,  0.965  cent;  superintendence, 
0.375  cent;  equipment,  repairs  and  ren- 
tals, 0.375  cent;  total,  8.76  cents.  The 
shoulders  were  oiled  for  a  total  width  of 
14  ft.  with  crude  oil,  at  the  rate  of  0.36 
gal.  per  square  yard,  at  a  cost  of  1.605 
cents. 

After  letting  the  road  wear  a  few 
months  a  second  application  of  90  per  cent 
Roadamite  was  decided  upon.  First,  the 
fat  places  were  shaved  off  with  a  Russell 
grader  pulled  by  a  5-ton  Sauer  truck.  Then 
it  was  swept  with  a  horse  sweeper  and 
finally  cleaned  with  water  and  a  squeegee. 

The  oil  was  applied  at  the  rate  of  %  gal. 
at  325  deg.  Fahr.  and  followed  with  washed 
gravel  screenings  and  a  steam  roller.  For 
1700  ft.  the  treatment  was  varied  some- 
what. After  the  first  application  of  oil 
and  gravel  to  a  depth  of  %  in.,  a  horse 
sweeper  with  the  broom  locked  was  dragged 
over  the  road,  touching  it  very  lightly.  A 
second  application  followed  of  equal 
amounts,  after  which  a  steam  roller  went 
over  it.  This  section  of  double-oiled  road 
gave  "an  almost  perfect  wearing  surface. 
The  other,  says  the  report,  while  not  so 
perfect,  is  standing  remarkably  well.  The 
second  treatment  cost  6.75  cents  per  square 
yard. 


Two-Story  Concrete  Car  Barn  in  Vancouver 
Designed  with  Steel  Columns 

Advantage  Is  Taken  of  Sloping  Ground  to  Provide  Double- 
Deck  Storage  Space  for  Cars  —  Entrances  at  Opposite  Ends 


ALTHOUGH  the  final  completion  of  the 
structure  as  designed  has  been  post- 
poned on  account  of  war  conditions,  the 
two-story  reinforced-concrete  car  bam  for 
the  British  Columbia  Electric  Railway 
Company,  Ltd.,  Vancouver,  B.  C,  will  be 
unusual  in  the  fact  that  car  storage  is  pro- 
vided on  two  levels  to  which  access  is  ob- 
tained by  entrances  at  opposite  ends  of  the 
building.  The  elevations  of  the  street 
tracks  differ  by  about  20  ft.  in  the  total 
distance  of  nearly  400  ft.  between  streets, 
and  a  counterfort  retaining  wall  is  used  to 
provide  the  necessary  resistance  to  earth 
pressure  on  one  side  and  one  end  of  the 
structure. 

To  save  space    and    reduce  the  column 


divides  the  building,  being  completed  first. 
It  is  seen  from  the  plan  view  and  part 
section  here  shown  that  the  new  concrete 
building  will  be  350  ft.  long,  130  ft.  wide 
and  about  40  ft.  high  on  Main  Street  and 
20  ft.  high  on  Quebec  Street.  The  differ- 
ence in  level  of  these  streets  at  the  ends  of 
the  building  suggested  the  idea  of  doubling 
the  storage  space  by  making  the  barn  of 
two-story  construction,  running  the  cars  to 
be  stored  on  the  upper  level  half  way 
around  the  block  through  Thirteenth  Ave- 
nue on  the  north.  This  required  a  special 
design  to  support  the  heavy  car  loading  on 
the  second  fioor.  Reinforced-concrete  beams 
and  slab  were  used,  as  indicated  on  the 
cross-sections    herewith,    with    the    beams 


14-th  Avenue 


FIRST-FLOOR    PLAN — MAIN    STREET    CARS    ENTER    ON    FIRST    FLOOR,    QUEBEC    STREET    CARS    ENTER    ON 

SECOND    FLOOR 


spacing  to  a  minimum,  relatively  slender 
built-up  steel  columns  of  the  box  type  were 
used  up  to  the  second-floor  beams  of  rein- 
forced concrete,  using  concrete  fireproofing 
cast  with  the  latter.  Track  pits  under  all 
cars  on  the  first  floor  were  provided  by 
supporting  the  rails  and  concrete  slab  plat- 
forms on  reinforced-concrete  piers.  The 
new  barn  is  located  just  south  of  a  one- 
story  timber-frame  barn  which  was  in  op- 
eration, and  it  was  required  that  the  con- 
struction should  proceed  without  encroach- 
ment on  the  existing  yard  on  the  south 
more  than  was  absolutely  necessary.  This 
was  accomplished  by  constructing  the  new 
concrete  structure  in  two  parts,  the  south- 
ern portion,  including  the  fire  wall  which 


placed  under  the  rails  in  all  cases  except  at 
the  north  side,  where  a  turnout  beyond  the 
lunchroom,  elevator  and  foreman's  room  in 
the  northwest  corner  is  necessary  to  locate 
the  north,  or  tenth,  track. 

By  spacing  the  tracks  11  ft.  81/2  in.  on 
centers  and  using  steel-core  columns  for  the 
first  floor,  it  is  seen  that  the  property  width 
just  accommodates  ten  tracks,  placed  in 
five  aisles  of  two  tracks  each.  In  the  north- 
west corner  the  sand  room,  oil-storage  room 
and  elevators  are  located,  with  a  storeroom 
and  general  storage  space  below  on  the 
north  side  of  the  building,  with  jib  cranes 
located  as  shown. 

The  design  of  the  first-fioor  track  sup- 
ports was  made  to  accommodate  either  a 
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WallGirder  Floor  Girders 

sections  of  second-flook  girders 

55-ft.  interurban  car  weighing  82,000  lb. 
on  four  axles  spaced  6.5,  25.5  and  6.5  ft. 
apart  or  a  43-ft.  line  car  weighing  73,000 
lb.  on  four  axles  spaced  6,  23  and  6  ft. 
apart.  The  second-floor  design  will  accom- 
modate the  double-end  city  car  over  42  ft. 
long  weighing  47,500  lb.  on  four  axles 
spaced  4.5,  13.6  and  4.5  ft.  apart.  On  the 
spaces  between  cars  the  regular  specified 
live  load  of  75  lb.  per  square  foot  was  pro- 
vided for.  The  working  unit  stresses  in 
steel  and  concrete  complied  with  the  build- 
ing law.  The  concrete-protected  steel  col- 
umns were  designed  without  considering 
the  concrete  to  carry  any  of  the  load. 

The  first-floor  tracks  and  slabs  are  car- 
ried on  12  X  12-in.  piers  spaced  about  7  ft. 
apart,  and  41/2  ft.  high  in  order  to  give 
free  access  to  the  running  gear  of  any  car 
at  any  time.  The  steel  rails,  7^4  in.  deep, 
supported  laterally  by  the  concrete  slab, 
act  as  beams  between  the  piers.  The  main 
piers  supporting  the  interior  columns  are 
of  concrete  about  8  ft.  square,  reinforced 
by  %  in.  rods,  and  capping  the  ten  timber 
piles  used  to  increase  the  bearing  power  of 
the  foundation  soil. 

Steel  Columns  Used 

The  second  floor  is  supported  by  box  col- 
umns of  steel  composed  of  two  9-in.  or  10-in. 
channels  with  two  12-in.  plates,  protected  on 
the  outside  by  4  in.  of  concrete  and  filled  with 
concrete  to  prevent  corrosion  on  the  inside. 
This  concrete,  a  1:2:4  gravel  mix,  was 
poured  with  the  beams  and  slab  of  the  sec- 
ond floor,  with  brackets  as  indicated  in  the 
photograph.  The  south  part  of  the  building 
was  constructed  first,  up  to  the  13-in.  fire 
wall,  allowing  the  use  of  the  storage  yard 
on  the  south  of  the  old  barn  until  the  first 
part  of  the  new  building  could  be  used. 

The  retaining  walls,  of  the  reinforced- 
concrete  counterfort  type,  with  counterforts 
spaced  about  8  ft.  apart,  were  constructed 
on  the  south  and  west,  the  height  of  the 


west  wall  decreasing  with  the  grade  of 
Fourteenth  Avenue  and  surmounted  by  a 
wall  containing  windows  as  soon  as  the 
grade  permitted  sufficient  clearance.  The 
building  is  sprinkled  by  the  dry-pipe  sys- 
tem. When  completed,  a  35,000-gal.  water 
tank  will  be  placed  on  the  roof,  supported 
on  a  steel  tower  over  a  bay  near  the  center 
of  the  building.  The  construction  and  de- 
sign were  carried  out  by  Westinghouse 
Church  Kerr  &  Company  of  Montreal  and 
New  York,  with  H.  H.  Forsyth  acting  as 
engineer  in  charge  and  J.  F.  Single  as  su- 
perintendent at  Vancouver.  The  steel  col- 
umns were  fabricated  by  the  Canadian 
Northwest  Steel  Company  of  Vancouver, 
B.  C. 


VIEW  OF  TWO-TRACK  AISLE PIERS  SUPPORT  RAILS 

AND    PLATFORMS    BETWEEN    TRACKS 


Reviews  Refuse-Collection 
and  Disposal  Methods 

More     Investigations     Made — Collection     End 

Getting     Attention  —  Michigan     to     Test 

Plants  During  Operation 

A  RESUME  of  developments  in  refuse 
collection  and  disposal  for  the  last  year 
given  by  S.  A.  Greeley,  chairman  of  a 
committee  on  the  subject,  to  the  American 
Public  Health  Association,  Oct.  27,  indi- 
cates that  there  is  a  growing  interest  in 
the  Cobwell  system  of  reduction,  and  that 
supervision  over  maintenance  by  state 
boards  of  health  has  already  started. 

Plants  of  the  Cobwell  type  have  been 
built  at  Los  Angeles,  Cal.,  the  Panama-Pac- 
ific Exposition,  and  New  Bedford,  Mass. 
A  plant  located  on  Staten  Island  is  proposed 
for  New  York  City.  The  feature  of  the 
process  is  that  the  cooking,  de-watering, 
de-greasing  and  drying  of  the  garbage  are 
carried  out  in  one  receptacle  without  ex- 
posure to  the  air.  After  the  garbage  is 
placed  in  the  receptacle  nothing  is  exposed 
to  the  air  until  the  tankage  is  taken  out 
ready  for  shipment.  The  chance  for  odors, 
it  is  claimed,  is  thus  largely  reduced. 

Many  small  incinerating  plants  have  been 
built.  There  has  been  a  uniform  advance 
in  the  disposition  of  city  officials  to  give 
more  attention  to  the  investigation  and  the 
preparation  of  plans  and  specifications  in 
advance  of  construction. 

During  the  year  investigations  and  re- 
ports have  been  made  at  Kansas  City, 
Washington,  Danville,  111.,  and  Galesburg, 
111.  A  particularly  important  feature  in 
these  reports  is  the  special  attention  that 
has  been  given  to  the  collection  part  of  the 
problem,  both  as  regards  the  cost  and  loca- 
tion of  disposal  works  and  the  efficiency  of 
the  service  as  a  whole. 

One  of  the  interesting  court  cases  at  San 
Francisco  on  the  question  of  fulfillment  of 
guarantees  for  a  refuse  incinerator  is  to 
come  to  trial.  This  case  is  similar  to  that 
which  was  on  trial  a  year  ago  at  Atlanta. 
At  Worcester,  Mass.,  hearings  producing 
valuable  information  have  been  held  on  the 
operation  of  the  city  pig  farm  for  garbage 
disposal.  At  Philadelphia  the  question  of 
whether  odors  resulted  from  the  sewage 
pollution  in  the  Schuylkill  River  or  render- 
ing plants  formed  a  large  part  of  the  con- 
troversy. 

At  New  York,  at  present,  there  is  much 
interest  over  the  location  of  a  large  gar- 
bage-reduction plant  on  Staten  Island.  The 
officials  of  the  city  of  New  York  favor  the 
undertaking,  whereas  the  residents  of 
Staten  Island  have  combined  in  an  attempt 
to  prevent  the  location  of  the  plant  at  this 
point.     No  settlement  has  been  reached. 


The  Michigan  State  Board  of  Health  has 
undertaken  to  make  tests  of  all  newly  in- 
stalled garbage  plants,  and,  where  practical, 
is  having  recording  pyrometers  in.stalled 
at  incinerators.  At  Milwaukee  and  Savan- 
nah a  considerable  amount  of  steam  has 
been  generated  at  mixed-refuse  incinerators 
and  made  useful  for  other  purposes  in  the 
municipality.  At  Savannah  steam  is  used 
at  the  waterworks  pumping  station.  At 
Milwaukee  the  steam  is  used  for  generating 
electricity,  which  has  been  sent  several 
miles  to  pumps  which  discharge  lake  water 
into  the  Milwaukee  River  for  flushing  pur- 
poses. 


Old  Sandstone  Blocks  Serve  as 
New  Pavement  Foundation 

Topeka  Railway  Company  Intends  to  Utilize 

Them  in  Repaying  Ten  Miles  of  Track — 

Cost  Less  Than  Solid  Concrete 

OLD  Colorado  sandstone  blocks  that  have 
given  thirty  years  of  service — they  were 
laid  in  1886 — are  being  utilized  in  place  of 
concrete  for  the  base  of  the  new  brick  pave- 
ment being  laid  by  the  Topeka  (Kan.)  Rail- 
way Company.  After  shifting  the  track,  a 
2  X  9  ft.  trench  is  dug  and  a  1-in.  layer  of 
cinders  put  down,  which  is  followed  by  a 


LABORERS    MIX    GROUT    BY    HAND    AND    BRUSH    IT 
INTO   CREVICES 

course  of  the  sandstone  blocks,  which  are 
6  X  6  X  8  in.  Grout,  mixed  by  hand,  is  then 
brushed  into  the  crevices  between  the 
blocks.  The  85-lb.  railway  track  is  then 
moved  back  upon  this  foundation  and  the 
spaces  between  the  ties  are  filled  with  Jop- 
lin  chats.  This  is  followed  by  a  3-in. 
course,  which  joins  on  either  side  a  similar 
pavement  foundation  put  in  by  the  city. 
On  top  of  this  base  a  regular  sand  cushion 
and  4-in.  brick  block  paving  are  laid  across 
the  street. 

The  Topeka  Railway  Company  has  a 
stretch  of  10  miles  of  track  with  a  surface 
paving  of  sandstone  block  which  it  intends 
to  repave  in  the  manner  described.  The 
pavement  is  claimed  to  be  less  expensive 
than  solid  concrete  work  and,  in  the  opin- 
ion of  the  company,  will  support  the  street 
railway  adequately. 


Asphalt  Covering  for  Trestles 

The  Southern  Pacific  Railroad  uses  un- 
treated timber  for  decking  over  trestles 
which  are  to  be  ballasted.  By  omitting  the 
treatment  the  maximum  strength  in  the 
timbers  is  available  and  they  are  protected 
from  moisture  and  sun  by  an  asphalt  cov- 
ering. 
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New  Tables  to  Aid  Design  of 
Concrete  Form  Supports 

Construction  Practice  Recommended  After  Illi- 
nois Factory  Bureau  Finds  Collapse  of  Poor 
Forms  Serious  Accident  Factor 

AFTER  an  investigation  of  the  collapse 
of  numerous  concrete  buildings,  the  Il- 
linois Department  of  Factory  Investigation 
concludes  that  the  danger  of  these  occur- 
rences would  be  greatly  reduced  if  more 
attention  were  paid  to  form  design.  With 
that  point  in  mind,  the  bureau  presents  in 
its  report  an  article  by  Ernest  McCullough, 
chief  engineer  of  the  Fireproof  Construc- 
tion Bureau,  Portland  Cement  Association, 
outlining  practice   in  the  design  of  floor 
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Tabue  2 — Posts  for  Cbnterino 

3  X  4-in.  solid,  to  be  spaced  4  x  $  ft.  or  less,  under 

slabs  1,  2,  3,  4,  5,  6,  7,  8.  9,  10,  braced  in  four 
directions  every  7  ft. 
To  be  spaced  4  z  4  ft.  or  less  under  slabs  11,  12. 
13,  14,  15,  16,  17,  and  4  ft.  apart  under  girders 
or  l>eams. 

4  X  4  in.  solid,  or  T  post  of  two  2  x  4  in.  properly 

spiked. 
To  be  spaced  6  x  S  ft.  or  less  under  slabs  1,  2,  3, 

4,   5,   6,    7,    8,    9,    10,   braced   in   four   directions 

every  8  ft. 
To  be  spaced  4  x  6  ft.  or  less  under  slabs  11,  12, 

13.  14.  15,  16,  17,  or  5  ft.  apart  under  girders 
or  beams. 

6  X  6  in.  solid,  or  T  post  of  2  x  4  in.  and  2x6  in., 
properly  spiked,  braced  in  four  directions  every 
8  ft 
To  be  spaced  6  x  6  ft.  or  less  under  slabs  12,  13, 

14,  15,   16,  17,  or  6  ft.  apart  under  girders  or 
tMams. 


Table  3 — S:zb  and  Spacing  of  Joists  on  4-Foot 
Spans 

Slab  number                       Size,  inches  Spacing,  inches 

1   (2x4  16 

I  2  X  4  24 

2  to  15  inclusive 2x6  24 

16 2x6  21 

17 2x6  21 


Table  4 — Size  and   Spacino  of  Joists  on  6-Poot 
Spans 


Slab  number 
1,  2 


4.  s,  e. 


7,  8 

9.  10,  11,  12,  13. 
14.   15,  IS,  17... 


Size,  inches 
2x6 
2x8 
2x6 
2x8 
2x6 
2x8 
2x6 
2x8 
2x6 
2x8 
^2x8 
2x8 


Spacing,  inches 
16 
24 
15 
24 
14 
24 
12 
24 
12 
21 
21 
18 


Table  5 — Minimum  Sizes  of  Girders  Across  Posts 
on  4-Foot  Span,  Span  of  Joists  4  Feet  or  6  B^et 

Slab  number  Size,  inches 

1,  2   2  X  10,  3  x  8  or  4  X  6 

3,  4,  5,  6,  7.  8,  9,  10,  11,  12,  13 2  x  10  or  3  x  8 

14    2  X  10,  4  X  8  or  6  x  6 

15    3  X  10,  4  X  8  or  6  x  6 

16 3x10  or  4x8 

17 2  z  12,  3  X  10  or  4  X  8 


Table  6 — Minimum  Sizes  of  Girders  Across  Posts 
ON  6-FooT  Span,  Span  of  Joists 
4  Feet  oh  6  Feet 
Slab  number  Size,  inches 

1   2  X  12  or  3  X  10 

2,  3   3  X  12,  4  X  10  or  6  x  8 

4,  5.  6,  7.  8.  » 2  x  14,  3  x  12,  4  X  10  or  6  X  8 

10 2  X  14,  3  X  12,  5  X  10  or  6  X  9 

11 3x12,  6x9or7x8 

12,  13 8  X  12,  5  X  10,  6  X  9  or  7  X  8 

14  4  X  12,  5  X  10  or  6  X  9 

15 3  X  14.  4  X  12,  5  X  10,  6  X  9  or  8  X  8 

le 2  X  16,  3  X  14,  4  X  12.  5  X  10,  7  X  9  or  8  X  8 

17 2x  IS,  S  X  14,  4  X  12,  «  xlO  or  7  z  » 


form   supports   which   is  recommended  as 
standard  lor  such  construction. 

When  it  is  considered  that  the  cost  of  the 
forms  amounts  to  about  one-third  of  the 
entire  cost  of  the  work,  it  seems  strange, 
continues  the  report,  that  many  contractors 
should  leave  this  work  to  foremen.  Its  pro- 
portionate value  suggests  that  it  should  be 
intrusted  only  to  a  designing  engineer  or 
architect.  One  example  is  cited  where,  due 
to  weather  conditions,  the  concrete  set  very 
slowly.  When  the  second  story  was  added, 
the  first  floor  collapsed.  Evidently  the  fact 
that  the  supports  had  to  carry  the  load  of 
both  floors  until  the  first  floor  concrete  had 
attained  its  strength  was  neglected  in  de- 
signing the  centering.  It  is  concluded, 
however,  that  foremen  and  contractors 
without  technical  training  must  not  receive 
all  the  blame,  as  there  has  been  no  guide 
for  them  to  follow.  Though  numerous 
books  on  concrete  design  and  construction 
exist,  there  have  been  no  comparable  works 
published  on  the  design  and  construction  of 
forms. 

Condemn  Posts  Made  of  Pieces  Nailed 
WITH  Flat  Sides  Together 

All  centering  posts,  it  is  stated,  should 
either  be  one  solid  piece,  as  4  x  4  in.,  or 
should  be  T-shaped.  The  strength  of  such 
a  post  properly  made  is  given  as  two-thirds 
that  of  a  solid  piece  of  the  same  overall 
dimensions.  The  practice  of  using  two 
2  X  4-in.  pieces  spiked  together  should  not 
be  allowed,  as  the  pieces  cannot  be  loaded 
equally.  Also,  the  use  of  short  posts  with 
several  blocks  underneath  should  be  aban- 
doned, as  the  blocks  may  be  accidentally 
knocked  out.  Moreover,  if  they  are  not 
properly  placed  under  the  posts  the  latter 
may  slip  off  these  built-up  blocks.  How- 
ever, the  posts  should  not  rest  directly  on 
the  concrete  floors,  as  this  would  concen- 
trate too  great  a  load  on  a  small  area.  For 
spacing  of  4  x  4  ft.  a  2  x  12-in.  plank  is 
recommended;  for  4  x  6-ft.  spacing,  3  x  12- 
in.  plank  and  for  6  x  6-ft.  spacing,  4  x 
12-in.  plank. 

Care  should  be  taken  to  have  the  posts 
vertical.  They  should  be  tied  together  in 
four  directions  at  such  intervals  that  their 
greatest  unsupported  length  will  not  be 
more  than  30  times  the  least  thickness. 
Posts  should  be  spaced  at  intervals  not  ex- 
ceeding 6  ft.  The  girders  should  be  cen- 
tered over  the  posts  and  should  be  braced  at 
4-ft.  intervals.  The  use  of  blocks  under 
the  girders  should  be  avoided.  If  wedges 
are  employed,  they  should  be  in  pairs  and 
should  be  as  thin  as  possible.  The  accom- 
panying tables,  1  to  6  inclusive,  give  the 
minimum  sizes  and  maximum  spacing  of 
joists,  girders  and  posts,  as  determined  for 
the  load  conditions  outlined  in  the  first 
table. 

Good  Practice  in  Concreting 

In  building  construction  Mr.  McCullough 
recommends  that  forms  be  provided  for  not 
less  than  three  floors  when  the  temperature 
is  above  50  deg.  Fahr.    In  the  case  of  work 


done  in  cooler  weather,  the  amount  of  cen- 
tering should  be  increased  accordingly.  Af- 
ter the  slab,  girder,  beam  and  column  forms 
have  been  removed,  one-half  of  the  centers 
should  be  put  back,  to  remain  in  place  for 
at  least  a  week  or  until  the  concrete  has 
dried  out  and  hardened.  The  length  of 
time  recommended  under  varying  conditions 
as  necessary  before  the  forms  can  be  re- 
moved is  given  in  Table  7. 

How  to  Tell  Frozen  Concrete 

The  method  of  constructing  a  dam  in- 
closing several  square  feet  of  floor  and  fill- 
ing it  with  several  inches  of  hot  water  is 
stated  to  be  the  most  reliable  for  deter- 
mining whether  concrete  is  frozen.  The 
water  should  have  a  temperature  of  not 
less  than  150  deg.  Fahr.,  but  should  not 
be  boiling.  If  the  concrete  is  frozen,  it 
will  soften  in  a  few  minutes. 

Mr.  McCullough  further  advises  that  if 
the  temperature  during  the  working  day 
falls  below  50  deg.  Fahr.,  the  building 
should  be  inclosed.  If  it  falls  as  low  as 
40  deg.  Fahr.,  salamanders  should  be  in- 
stalled, and  if  it  falls  below  40  deg.  Fahr., 
the  concrete  ingredients  should  be  heated 
and  care  should  be  taken  to  eliminate  frozen 
lumps  of  material. 


Photographs  from  Aeroplanes  for 
Reconnaissance  Aids 

For  use  in  preliminary  studies  in  work- 
ing out  an  elaborate  scheme  for  beautifying 
the  city  of  Santa  Barbara,  and  as  an  aid  in 
examining  possible  locations  for  a  proposed 
sewer  outfall,  photographs  were  recently 
taken  from  a  hydroplane  showing  the 
general  appearance  of  the  city  from  above. 
The  views  bring  out  clearly  the  general 
contour  and  the  relative  position  of  the 
city  with  regard  to  the  sea  and  the  moun- 
tains. The  actual  use  of  such  photographs 
as  adjuncts  to  maps  provoked  some  local 
comment  on  the  possibilities  of  this  kind  of 
photography  as  a  more  generally  useful  aid 
in  engineering  studies.  For  example,  one 
engineer  pointed  out  that  "after  every  flood 
season  the  overflow  channels  of  the  Colo- 
rado River  in  the  neighborhood  of  Volcano 
Lake  are  radically  different  from  those  of 
the  preceding  season.  It  is  a  very  difficult 
country  to  survey  at  any  time,  but  particu- 
larly so  after  a  flood,  as  there  are  always 
bottomless  lakes  of  liquid  mud  that  cannot 
be  traversed  on  foot  or  by  boat.  The  use 
of  an  aeroplane  would  make  it  possible  to 
take  photographs  that  would  give  the  de- 
sired information  quickly  and  accurately." 
The  Los  Angeles  Weather  Bureau  has  used 
an  aeroplane  for  about  six  months  in  mak- 
ing meteorological  reconnaissance,  it  was 
stated,  and  engineers  who  have  interests 
in  Mexico  suggest  that  when  political  con- 
ditions there  have  quieted  down  a  demand 
will  be  felt  for  aeroplane  reconnaissance  of 
country  which  is  rugged,  and  at  the  same 
time  thickly  overgrown,  to  a  degree  that 
makes  it  extremely  difficult  to  make  topo- 
graphic studies  off  the  beat«n  track. 


Tabmd   7 — Time   Required   Before    Removing   Forms 


Above  60  deg. 
Fahr 

Columns Within    3  days. 

Side  forms  for  girders  and  beams     Within    4  days. , 
Bottom  forms  of  slabs   (6  ft.  or 

less  span)   'Within    4  days. 

Bottom  forms  of  beams  and  gir- 
ders (less  than  14  ft.  span).. .    'Within  14  days. 

*Add  1  day  for  each  additional  foot  of  span. 


50  to  60  40  to 

<*eg.  Fahr.  50  deg.  Fahr. 

5  days.  .  .  Not  less  than  10  days 

6  days.  .  .  Not  less  than  10  days 

8  days.  .  .  Not  less  than  14  days 


18  days. 


Not  le.ss  than  14  days 


Less  Than 
40  deg.  Fahr. 

Not  until  tests  have 
been  made  indicat- 
ing that  the  concrete 
is  set. 
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Divert  Flow  of  White  River, 
Washington,  to  Tacoma 

King  and  Pierce  Counties  Carry  Out  Work — 

Diversion  Dam,  Drift  Barrier  and  Channel 

Rectification  Involved 

PRIOR  to  1906  the  main  discharge  of  the 
White  River  emptied  into  Elliott  Bay 
at  Seattle.  A  small  portion  of  the  flow, 
averaging  about  500  sec.-ft.,  left  the  main 
stream  on  an  inland  delta  40  miles  from  the 
mouth,  flowed  southward  into  the  Puyallup 
River  and  thence  into  Puget  Sound  at  Ta- 
coma, a  distance  of  20  miles.  This  connect- 
ing link  between  the  White  and  Puyallup 
Rivers  was  known  as  the  Stuck  River.  To- 
pographical conditions  on  the  inland  delta 


MAP  OF   INTERCOUNTY  RIVEK   IMPROVEMENT 

were  such  that  the  shifting  of  a  bar  or  ac- 
cumulation of  drift  would  divert  the  river 
north  or  south  overnight.  This  did  occur, 
in  fact,  in  November,  1906,  when  high- 
water  conditions  turned  all  of  the  White 
River  through  the  Stuck  valley  and  thence 
to  Tacoma  by  the  Puyallup  River. 

King  County  desired  to  make  this  channel 
permanent  by  artificial  means,  but  the  situ- 
ation was  complicated  by  the  fact  that  the 
King-Pierce  County  line  passed  near  the 
point  of  diversion  and  only  a  short  bend  of 
the  original  channel  was  in  the  former 
county.  Pierce  County  authorities  at- 
tempted to  make  King  County  take  the 
river  back  and  allow  it  to  empty  into  Elliott 
Bay  as  before;  but  King  County  disclaimed 
all  responsibility  in  the  matter.  Finally  in 
1913  the  state  legislature  passed  the  Inter- 
county  River  Improvement  Act,  providing 
for  the  establishment  of  funds  to  carry  out 
the  necessary  work.  A  tax  levy  of  one  mill 
in  Pierce  County  and  0.6  mill  in  King 
County  provided  $250,000  per  year  for  six 
years — a  total  of  $1,500,000 — for  construc- 
tion, with  a  maintenance  fund  of  $50,000  a 
year  for  99  years. 

It  was  decided  that  the  entire  flow  would 
be  conducted  through  the  Stuck-Puyallup 
route  to  an  outlet  at  Tacoma,  as  shown.  A 
diversion  dam  was  built  at  the  point  marked 


A  on  the  map.  The  work  to  be  done  was 
accordingly  classified  under  three  heads — 
removal  of  drift,  rectification  of  channels, 
and  bank  protection.  The  point  B  marks 
the  location  of  the  drift  barrier.  The  con- 
tract for  channel  rectification,  which  in- 
volved the  excavation  of  3,000,000  cu.  yd. 
of  earth,  was  let  to  the  Puyallup  Dredging 
Company.  That  part  of  the  river  on  which 
improvements  were  made  is  indicated  by 
the  heavy  line  on  the  map.  Under  the 
terms  of  the  contract  the  county  supplied 
an  electrically  operated  dredge,  the  details 
of  which  are  given  in  another  article  in 
this  issue. 


Electric  Power  to  Dredge  a 
Relocated  River  Channel 

Washington  Counties  Build  Dredge  Operated  by 

800-Horsepower  Motor — Contractor  Buys 

Outfit  When  Work  Is  Done 

By  J.  H.  WALTER 

TO  CARRY  OUT  the  contract  for  chan- 
nel rectification  on  the  Puyallup  River 
on  the  intercounty  river-improvement  proj- 
ect in  Washington  an  electrically  operated 
dredge  was  constructed  at  a  cost  of  $70,- 
000.  Under  the  terms  of  the  contract  the 
counties  supplied  the  dredge,  which  the  con- 
tractor agreed  to  purchase  at  the  termina- 
tion of  the  work  at  75  per  cent  of  its  orig- 
inal cost.  The  job  of  handling  3,000,000 
cu.  yd.  of  earth  was  let  to  the  Puyallup 
Dredging  Company.  During  the  work  the 
municipal  plant  of  Tacoma  supplies  cur- 
rent at  the  rate  of  0.45  cent  per  kilowatt- 
hour. 

Dredging  Machinery 

The  hull  of  the  dredge,  which  was  built 
specially  for  this  river  work,  is  155  ft.  long, 
40  ft.  wide,  and  has  a  depth  over  all  of  91/2 
ft.  It  is  built  with  10  x  12-in.  bottom  and 
10  X  18-in.  bulkhead  timbers.  The  design  is 
such  that  all  machinery  is  located  on  deck 
and  not  inside  the  hull,  thus  making  re- 
course to  trussing  or  framing  unnecessary. 
The  longitudinal  timbers  are  all  long 
lengths.  Three  interior  cross-bulkheads 
are  secured  with  1-in.  staybolts.  The  stan- 
chions are  10  x  10-in.  timbers  and  10  x  10- 
in.  deck  beams.  The  rigidity  was  increased 
by  using  4  x  12-in.  cross-bracing.  The  hull 
is  divided  into  ten  watertight  compart- 
ments, with  a  separate  compartment,  as 
water  tank,  for  the  boiler.  In  building  the 
hull  170,000  ft.  b.m.  of  lumber  and  27,000 
lb.  of  iron  and  steel  were  used. 

The  dredging  equipment  proper  consists 
of  a  rotary  cutter  suction  head  and  a  20- 
in.  centrifugal  pump  with  a  direct-con- 
nected motor.  The  digging  ladder  is  built 
up   of  24-in.   100-lb.   I-beams  52  ft.  long. 


The  cutter  shaft  bearings,  which  are  set  on 
top  of  the  ladder,  are  of  standard  pattern 
with  the  exception  of  the  one  forward  and 
an  outboard  bearing  in  the  suction  head. 
These  have  cast-iron  glands  in  place  of  bab- 
bitt, to  allow  for  the  excessive  wear  on  ac- 
count of  grit  and  to  permit  of  quick  and 
economical  renewals.  In  these  two  bearings 
the  cutter  shaft  is  provided  with  cast-steel 
sleeves. 

Straight-Blade  Cutter 

The  cutter  was  originally  of  the  helmet 
type,  but  has  been  replaced  with  a  straight- 
blade  cutter  on  account  of  encountering 
very  hard  clay  strata.  The  cutter  motor  is 
mounted  on  a  framed  base  in  the  port 
tongue  of  the  ladder  well  and  transmits  its 
power  through  the  port  trunnion  on  a  60  to 
1  reduction.  The  20-in.  cast-iron  suction 
pipe  passes  from  the  cutter  head  up  the  dig- 
ging ladder  and  through  the  starboard 
trunnion.  The  clearance  provided  in  the 
trunnions  is  such  that  the  weaving  of  the 
ladder  when  snags  are  encountered  does  not 
affect  either  the  suction  pipe  or  the  cutter 
transmission. 

The  bullwheel  on  the  cutter  shaft  is  86 
in.  in  diameter  and  has  an  8-in.  face. 
Special  collars  are  provided  for  the  end 
thrust  of  the  cutter  shaft.  The  suction 
head  carries  a  back  ring  for  the  cutter,  6 
ft.  in  diameter.  The  swinging  plates  are 
located  far  enough  back  from  the  cutter  to 
keep  the  swinging  blocks  free  from  sand 
and  grit.  The  8-in.  cutter  shaft  is  in  three 
parts  connected  by  standard  couplings. 

The  pump  itself  is  a  20-in.  Bucyrus  con- 
volute, with  front  and  back  lining  and  a 
renewable  nose  ring  and  stuffing  box.  The 
pump  shell  and  runner  are  high-carbon  an- 
nealed-steel  castings;  the  front  and  back 
heads  are  medium  steel  castings,  and  the 
nose  ring  is  of  cast  iron.  The  liners,  which 
are  of  plate  steel,  are  in  one  piece.  The 
runner  shaft  is  hammered  steel,  9  in.  in 
diameter,  with  one  oil-ring  bearing.  The 
pump  casing,  together  with  these  three 
bearings,  is  assembled  on  a  cast-steel  base, 
with  a  structural  sub-base  between  this  and 
the  structural  bed.  This  bed  is  built  up  of 
six  12-in.  I-beams  running  the  full  length 
of  the  unit  and  plated  top  and  bottom  with 
y2-in.  steel.  The  bed  sets  directly  upon  and 
centers  the  five  center  bulkheads  of  the  hull 
to  which  it  is  bolted.  This  construction  has 
been  so  carefully  installed  and  fitted  that 
there  is  not  the  least  vibration  when  the 
unit  is  running  full  capacity. 

The  20-in.  suction  and  discharge  pipes 
are  of  cast-iron  %  in.  thick  and  have  flange 
connections.  Immediately  behind  the  pump 
in  the  discharge  line  is  a  20-in.  cast-steel 
flap  valve  to  control  the  back  flow  when  the 
pump  is  shut  down.  This  is  designed  with 
a  renewable  valve  seat  and  an  unobstructed 
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passage  for  material,  and  is  fitted  with  an 
outside  hand  lever  and  counterweight. 

The  dredge  is  held  in  position  by  two 
steel-shod  stern  spuds,  50  ft.  long,  in  cast- 
steel  wells  14  ft.  apart.  The  leads  to  the 
spuds  run  direct  from  the  headblock  on  the 
spud  tower  to  the  spud  drums  of  the  wind- 
ing machinery. 

Electrical  Equipment 

The  dredging  pump  is  driven  by  a  direct- 
connected  800-hp.  3-phase  2200-volt  motor, 
operated  at  360  r.p.m.  (synchronous  speed) . 
The  motor  is  designed  for  continuous  op- 
eration at  any  speed  from  33  1/3  per  cent 
reduction  to  full  speed,  and  for  two  hours 
when  developing  25  per  cent  overload,  or 
for  50  per  cent  momentary  overload,  with- 
out undue  strains  or  overheating.  The  cut- 
ter motor,  operated  at  2200  volts,  is  rated 
at  75  hp.  for  600  r.p.m.  (synchronous 
speed),  and  is  similar  to  that  which  drives 
the  winding  machinery.  Both  are  reversible 
induction  motors  and  allow  continuous  op- 
eration for  two  hours  at  25  per  cent  over- 
load. 

While  the  cutter  and  winding-machine 
motors  have  standard  drum-type  controls, 
that  for  the  pump  is  equipped  with  contac- 
tor and  master  control.  The  resistance 
grids  for  the  latter  are  mounted  in  a  well- 
ventilated  house  abaft  the  pilot  house  and 
atop  the  main  deck  structure.  All  controls, 
including  the  levers  operating  the  various 
drums  of  the  winding  machinery,  together 
with  the  three  motors,  are  in  the  pilot 
house  forward.  The  switchboards  are  made 
up  as  follows:  Panel  1,  incoming  line; 
panel  2,  800-hp.  induction  motor;  panel  3, 
75-hp.  induction  motor;  panel  4,  75-hp.  in- 
duction motor;  panel  5,  lighting  and  small 
power. 

The  pilot  house  also  contains  pressure 
and  steam  gages,  the  digging  gages  and 
graduated  dummy  gage  connected  to  the 
ladder  to  indicate  the  depth  of  cutter  and 
vacuum.  The  winding  machinery  has  an 
auxiliary  double  10  x  12  steam  engine,  with 
movable  coupling  to  line  shaft.  This  ar- 
rangement permits  using  the  winding  ma- 
chinerj',  irrespective  of  electrical  power. 

Steam  Plant 

The  boiler  is  kept  constantly  under  a  full 
head  of  steam  and  the  engine  is  limbered 
up  every  day.  Steam  is  supplied  at  120  lb. 
by  a  Clyde  type  boiler  located  on  the  main 
deck  at  the  stem  and  jacketed  with  2-in. 
asbestos  blocks.  Steam  is  also  supplied  to 
a  4-in.  ejector  for  priming  the  main  dredg- 
ing pump  and  to  a  12  x  7  x  12-in.  Fair- 
banks-Morse pump  which  handles  the  bilge 
and  can  be  used  for  fire  service.  This  pump 
is  so  connected  that  water  can  be  drawn 
through  a  6-in.  line  from  any  of  the  ten 
watertight  compartments  or  from  outboard. 
There  are  four  2-in.  fire  hydrants  on  the 
dredge  which  are  fed  through  a  throttling 
valve,  so  that  any  desired  pressure  can  be 
secured.  A  2-in.  relief  valve  on  this  line  af- 
fords safety  against  overpressure. 

With  the  dredge  there  were  furnished  12 
pontoons,  500  ft.  of  7-gage  riveted  pipe  with 
dredging  sleeves,  3000  ft.  of  10-gage  riv- 
eted levee  pipe  and  the  necessary  couplings. 
The  pontoons  are  12  x  24  ft.  in  plan,  2% 
ft.  deep,  and  four  of  them  are  equipped 
with  turntables  so  that  the  obstruction  to 
cross-currents  can  be  reduced  to  a  mini- 
mum. It  was  found  advisable  to  build  a 
26  X  48-ft.  derrick  scow  as  a  dredge  tender, 
equipped  with  a  9  x  10-in.  3-drum  hoisting 
engine  and  a  40-ft.  boom  stifflegged  derrick. 


This  scow  is  used  in  removing  drift  and 
snags  from  the  channel  and  for  general  re- 
pair work  around  the  dredge. 

In  a  test  run  to  determine  the  efficiency 
of  the  pump  unit  a  3000-ft.  length  of  dis- 
charge line  was  laid  to  obtain  25  ft.  differ- 
ence in  elevation  between  the  end  of  the 
discharge  and  the  surface  of  the  water  at 
the  dredge.  Owing  to  the  fact  that  a  uni- 
form formation  was  seldom  encountered 
while  digging,  only  a  clear-water  test  was 
made.  The  velocities  were  measured  by 
placing  6-in.  wooden  balls  in  the  suction 
pipe  and  noting  the  time  of  transit  to  the 
end  of  the  discharge.  Also,  1-gal.  jugs  of 
potassium  permanganate  were  used,  the 
jug  breaking  in  the  pump  and  coloring  the 
water.  Fairly  uniform  results  were  se- 
cured in  eighteen  trials. 

The  vacuum  pressure  and  power-con- 
sumption ratings  were  taken  at  intervals  of 
one  hour  or  less  over  a  period  of  19  hours' 
steady  running.     The  only  difficulty — hold- 


ing the  land  pipe  together — arose  from  the 
fact  that  the  line  was  assembled  hurriedly ; 
and  as  only  clear  water  was  pumped,  there 
was  no  silt  to  close  up  the  joints.  The  re- 
sults of  the  test  run  showed  that  the  aver- 
age pressure  was  43  lb.,  equal  to  a  98.9-ft. 
head,  and  the  average  vacuum  was  19  in., 
equal  to  a  21.5-ft.  head.  The  total  equiva- 
lent head  was  therefore  120.4  ft.  With  a 
velocity  of  15.3  ft.  per  second  the  horse- 
power output  equals  456.3.  The  power  con- 
sumed equals  505.8  kw.-hr.,  or  678  hp.  in- 
put, which  gives  67.3  per  cent  efficiency  of 
unit.  Assuming  90  per  cent  motor  effi- 
ciency, that  of  the  pump  would  be  75  per 
cent. 

W.  J.  Roberts  is  chief  engineer  of  the 
Intercounty  River  Improvement.  The 
writer,  as  principal  engineer,  designed  the 
dredge  and  equipment,  supervised  its  con- 
struction, and  operated  the  outfit  for  sixty 
days,  at  the  end  of  which  time  it  was  turned 
over  to  the  Puyallup  Dredging  Company. 


Public-Utility  Commissions  Should  Regulate, 
Not  Operate,  Corporations 

Paper  Presented  Oct.  11  at  the  Joint  Convention  of  the  Illinois 
and  Iowa  Sections  of  the  American  Waterworks  Association 

By  LEONARD  METCALF 
Of  Metcalf  &  Elddy,  Consulting  Engineers,  Boston 


PUBLIC  UTILITY  activity  did  not  be- 
gin until  after  the  middle  of  the  last 
century- — in  the  waterworks  field  early  in 
the  eighties;  in  the  electrical,  gas  and  tele- 
phone fields  in  the  early  nineties;  and  in 
the  railroad  field  at  an  earlier  time,  though 
the  greatest  expansion  has  occurred  therein 
since  1890. 

This  rapid  expansion  necessitated  a  change 
in  the  earlier  policy  of  building  betterments 
in  considerable  measure  out  of  the  earnings 
of  the  corporation,  to  the  present  method 
of  building  from  the  proceeds  of  large  bond 
issues,  which  throw  the  burden  of  payment 
in  greater  degree  upon  the  future  users  of 
the  service  than  did  the  earlier  practice. 
This  change  brought  about  serious  abuses 
in  the  obtaining  of  franchises  and  over- 
capitalization of  corporate  property  dur- 
ing the  first  decade  of  this  century. 

Commissions  Created 

The  natural  result  followed,  in  an  at- 
tempt to  control  the  activities  of  the  corpo- 
ration, evidenced  by  the  establishment  of 
the  Wisconsin  Railroad  Commission  in  1905, 
the  New  York  Public  Service  Commission 
in  1907,  the  California  Commission  in  1911, 
the  Pennsylvania  Commission  in  1913,  the 
Indiana  Public  Utilities  Commission  in 
1913,  although  the  Massachusetts  commis- 
sion had  been  in  operation  for  many  years 
before  the  establishment  of  any  of  these. 

There  followed  a  period  of  corporation 
baiting  and  the  passage  of  many  laws  mak- 
ing the  operation  of  the  corporations,  and 
more  particularly  the  maintenance  of  good 
efficiency  and  esprit  de  corps,  very  difficult 
to  them. 

The  railroads  particularly  have  continued 
to  suffer  acutely,  as  evidenced  by  the  state- 
ment last  year  of  Howard  Elliott,  form- 
erly president  of  the  Northern  Pacific  Rail- 
road, now  chairman  of  the  board  of  direct- 
ors of  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  before  the  annual  meeting 
of  the  Chamber  of  Commerce  of  the  United 


States.  Mr.  Elliott  said:  "Whatever  the 
reasons  for  the  malady  of  the  railroads,  two 
facts  stand  out  prominently  in  the  history 
of  the  railroads  of  the  United  States  for 
the  year  1915.  One  is  that  less  mileage 
was  built  in  that  year  than  in  any  year 
since  1864.  There  have  been  only  three 
years  since  1848  that  there  was  a  smaller 
mileage  of  new  railway  constructed  than  in 
1915.  The  other  fact  has  to  do  with  the 
amount  of  railway  mileage  in  the  hands  of 
receivers  in  1915.  With  only  one  exception, 
1893,  was  the  mileage,  that  entered  into 
the  hands  of  receivers,  larger  than  last 
year,  and  1893  was  a  panic  year."  And  this 
was  in  spite  of  good  crops  of  recent  years 
and  great  activity  in  certain  sections  of 
the  country  due  to  war  orders. 

Further  evidence  of  these  influences  is  to 
be  found  in  the  recent  advocacy  by  Presi- 
dent Wilson,  and  enactment  by  Congress, 
of  the  Adamson  railway  bill,  granting  ten 
hours'  pay  for  eight  hours'  work  to  railway 
engineers,  conductors  and  others,  subject  to 
review  hereafter  by  a  commission  to  be 
appointed  by  the  President,  and  to  the  pos- 
sible increase  in  rates,  if  economies  to  be 
effected  by  the  railroads  shall  not  other- 
wise offset  this  arbitrary  increase  in  oper- 
ating expenses. 

Corporations  in  Financial  Straits 

Similar  experience  has  developed  in  the 
Far  West  in  the  State  of  California,  where 
from  one  cause  or  another,  acts  of  the  cor- 
poration on  the  one  hand,  or  on  the  other 
hand  of  the  commission,  or  other  public  rep- 
resentatives, a  large  number  of  public  serv- 
ice corporations  are  at  present  in  financial 
straits.  Among  these  might  be  mentioned 
the  Peoples  Water  Company,  the  Spring 
Valley  Water  Company,  the  Western  Pacific 
Railroad,  the  San  Francisco-Oakland  Ter- 
minal Railways  (Key  Route  System),  the 
Oakland-Antioch  &  Eastern  Railway,  the 
West  Sacramento  Land  Company,  the  Oro 
Electric  Corporation  (Electric  Light,  Power 
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&  Water  Supply  Co.),  the  Cuyamaca  Water 
Company,  the  Pacific  Gas  &  Electric  Com- 
pany, the  San  Francisco  Telephone  Com- 
pany, and  a  number  of  others.  In  the  East 
and  Middle  West  there  are  many  similar 
examples. 

But  to-day  there  are  already  evidences  of 
better  conditions  and  that  the  pendulum  is 
swinging  again  toward  its  middle  position. 
The  management  of  our  great  public  utili- 
ties is  cleaner  and  better  for  the  agitation. 
The  rights  of  the  public  are  to-day  recog- 
nized quite  as  clearly  as  are  those  of  the 
corporation.  Indeed,  a  spirit  of  toleration 
and  effort  to  court  the  favor  of  the  public 
has  been  developed  on  the  part  of  the  cor- 
porations probably  to  a  greater  degree  than 
on  the  part  of  the  public  service  commis- 
sioners and  the  public,  for  it  is  an  unfor- 
tunate fact  that  some  of  the  public  repre- 
sentatives still  appear  to  regard  themselves 
as  advocates  of  the  public  interest,  rather 
than  as  impartial  judges — between  the  in- 
terests of  the  public  and  the  corporation — 
and  it  is  unfortunately  still  true,  and  is 
likely  to  continue  to  be  true  under  Ameri- 
can political  conditions,  that  political  pres- 
sure is  felt  by  the  commissions  as  well  as 
by  the  corporations.  Here,  too,  however, 
conditions  are  improved  over  those  of  a  de- 
cade ago. 

The  Present  Outlook 

In  the  view  that  regulation  by  commis- 
sion is  probably  the  best  solution  of  current 
issues  between  the  corporations  and  the 
public,  it  may  be  of  interest  to  review  the 
present  outlook,  in  its  broader  aspect,  after 
a  decade  or  more  of  commission  control. 

What  do  we  mean  by  control  of  the  pub- 
lic utilities  by  public  service  commission? 
The  effort  to  so  regulate  the  conditions  of 
service  and  the  financial  return  as  to  as- 
sure the  public  good  service  at  fair  price, 
and  to  the  corporation  a  reasonable  return 
upon  the  fair  value  of  its  property  devoted 
to  public  use. 

This  involves  the  determination  by  the 
controlling  or  regulating  body,  first,  of  the 
fair  value  of  the  property ;  and,  second,  the 
equitable  rate  of  return  upon  it,  commensu- 
rate with  the  hazard  involved  by  the  busi- 
ness. 

Basis  of  Commission  Control 

The  prescribed  or  existing  conditions 
must  be  such  as  to  attract  capital  to  the 
rendering  of  these  services,  which  the  pub- 
lic, for  one  reason  or  another,  has  not 
cared  to  undertake  for  itself.  In  this  con- 
nection a  clear  distinction  must  be  made 
between  natural  monopolies,  such  as 
waterworks,  electric  or  gas  plants,  and 
the  competitive  enterprises,  such  as  the 
railroads. 

Two  methods  of  operation  are  possible — 
first,  the  guaranteeing  to  the  corporation 
of  fair  return  upon  its  actual  investment, 
with  the  lower  rate  of  return  commensurate 
with  this  guarantee;  second,  forcing  the 
company  to  bear  the  hazard  incident  to  the 
investment  and  giving  to  it  a  higher  rate 
of  return,  commensurate  with  this  hazard 
and  with  the  fair  value  of  the  property  de- 
voted to  the  service  of  the  public. 

The  higher  courts  have  constantly  ad- 
hered to  the  second  principle,  ruling  that 
original  cost  was  of  significance,  but  not 
necessarily  of  controlling  importance;  that 
reproduction  cost  as  of  date  of  valuation 
was  of  importance,  particularly  in  the  case 
of  old  properties;  and  that  consideration 
should  be  given  to  the  value  of  the  securi- 


ties, to  the  worth  of  the  service  to  the  con- 
sumer, and  to  any  other  matters  which 
might  seem  to  have  probative  force  in  fix- 
ing value. 

The  controlling  commissions  have,  unfor- 
tunately, not  always  followed  the  precedent 
of  the  court,  but  have  sometimes  tended 
strongly  toward  the  measurement  of  values 
practically  by  original  cost,  even  excluding 
from  the  latter  those  elements  of  cost  car- 
ried by  the  operating  account,  regardless  of 
the  question  as  to  whether  a  fair  return  was 
earned  contemporaneously  with  the  pay- 
ment of  these  costs.  They  have  sometimes 
excluded  certain  elements  or  so-called  in- 
crements of  value,  recognized  by  the  courts ; 
and  have  attempted  to  make  the  corporation 
carry  the  burden  of  the  hazard  of  the  busi- 
ness on  an  allowed  rate  of  return  commen- 
surate with  an  implied  guarantee,  instead 
of  with  the  actual  hazards  of  the  business. 

Regulation  Versus  Operation 

There  has  been  ground  for  anxiety  lest 
the  commissions  should  go  so  far  as  to  at- 
tempt to  dictate  policies  rather  than  simply 
to  control  or  limit  the  activities  of  the  cor- 
porations. In  the  main,  however,  the  com- 
missions have  wisely  limited  themselves  to 
the  functions  of  a  regulating  body,  upon  the 
theory  that  it  is  safer  to  leave  to  the  execu- 
tive officers  of  the  corporations — who  are 
accountable  not  only  to  the  owners  of  the 
property  but  also  to  the  regulating  com- 
mission— the  determination  of  policies  of 
operation,  leaving  the  commission  to  sit  in 
review  upon  the  results  obtained  under 
them,  rather  than  for  the  commission  to  de- 
termine those  policies.  If  the  commission 
is  to  dictate  operating  policies  it  must,  in 
all  fairness,  assume  full  responsibility  for 
them  and  relieve  the  corporation  manage- 
ment of  the  hazard  element  involved,  thus 
in  effect  guaranteeing  revenue  and  oper- 
ating conditions  to  the  corporations,  as 
would  ultimately  be  necessary  under  such 
a  theory  of  public  administration. 

The  public  has  clearly  manifested  its 
preference  for  regulation  by  commission,  of 
corporately-operated  public  utility  prop- 
erty, rather  than  public  or  commission  op- 
eration of  such  public  utility  properties, 
under  the  past  and  present  conditions  pre- 
vailing, and  the  future  conditions  likely  to 
develop  in  the  United  States.  Thoughtful 
observers  see  grave  danger  in  the  exten- 
sion of  the  functions  of  the  public  service 
commission  to  the  determination  of  the  de- 
tails of  operating  policies  and  practices, 
as  well  as  to  the  broad  problems  of  char- 
acter of  service,  fair  return,  and  equitable 
distribution  of  the  burden  of  rates,  unless 
the  commission  can  be  divorced  from  poli- 
tics and  be  given  far  greater  financial  sup- 
port and  unless  the  hazard  of  operation  be 
assumed  by  the  public — all  of  which  will 
certainly  involve  a  serious  change  in  policy 
and  a  final  cost  of  service  to  the  public  likely 
to  be  substantially  greater  than  that  under 
private  operation  and  public  utility  com- 
mission control  of  such  properties. 

Requirements  of  Valuation 

The  fair  valuation  of  large  properties, 
having  diversity  of  interests,  is  not  a  sim- 
ple, but  a  highly  complex  matter.  It  is  de- 
pendent upon: 

1.  Experience  in  the  design,  estimate  of 
cost,  construction,  and  operation  of  such 
properties. 

2.  Imagination,  tempered  by  judgment. 

3.  Intellectual  honesty  and  logical  mental 
habits,  the  ability  to  determine  causes  and 


their  effects,  and  the  relative  importance  of 
different  facts. 

4.  Knowledge  of  men,  ability  to  work 
with  them,  and  to  be  able  to  draw  out  in- 
formation. 

5.  Technical  knowledge  and  skill. 

6.  Character   and  judicial   temperament. 

The  Steps  in  Valuation 

Think  for  a  moment  of  the  steps  in  valu- 
ation of  the  property  of  public  utilities. 
The  trained  mind  does  not  think  in  formu- 
las, but  goes  unconsciously  straight  to  the 
heart  of  the  matter,  determines  and  faces 
the  facts.  If  the  facts  be  stubborn  and  do 
not  fit  preconceived  theories,  it  reconstructs 
its  theories  but  never  blinks  at  the  facts. 
Intellectual  honesty  and  good  morals  de- 
mand this. 

First,  the  imagination  is  called  into  play, 
picturing  the  historic  conditions  and  the 
probable  present  day  conditions  under  which 
the  works  have  been  or  might  be  built  and 
developed,  in  accord  with  available  records 
of  the  past  and  the  probable  present  condi- 
tions incident  to  the  reproduction  of  the 
property. 

Then  the  inventory  of  the  property  is 
prepared,  requiring  extreme  care  and  tech- 
nical knowledge  of  design  and  methods  of 
construction. 

Next  the  unit  prices  and  overhead  costs 
are  applied  to  the  inventoried  quantities, 
involving  thorough  knowledge  of  cost,  meth- 
ods of  construction,  and  careful  study  of 
local  conditions  and  limitations — if  the  valu- 
ation is  to  be  fair  and  not  purely  academic. 
It  is  here  that  the  evaluator  is  at  the  great- 
est disadvantage,  if  he  has  not  had  breadth 
of  actual  experience  in  construction,  for  he 
is  liable  otherwise  to  seriously  underesti- 
mate the  difficulties  and  hazards  to  be  en- 
countered, and  the  collateral  or  incidental 
costs  involved,  as  every  man  who  has  had 
breadth  of  construction  experience  in  large 
corporate  works,  or  who,  perchance,  has 
built  himself  a  house,  appreciates  full  well. 

Intangible  Values 

Then  comes  the  much  more  difficult  de- 
termination of  the  so-called  "intangible," 
though  real,  elements  of  value — the  fran- 
chise, water  rights,  cost  of  developing  the 
business,  and  other  similar  elements;  a 
study  of  the  financial  elements  involved; 
and  so  the  final  determination  of  fair  value 
of  the  property  and  fair  rate  of  return  to 
be  allowed  upon  it,  in  the  light  of  all  the 
pertinent  facts. 

As  the  construction  and  building  up  of 
such  properties  involves  the  work  and  co- 
operation of  the  promoter,  the  financier,  the 
engineer,  and  the  operator,  for  the  devel- 
opment of  the  highest  efficiency  and  ac- 
complishment of  the  best  results,  so  the 
valuation  of  the  property  at  a  later  day 
involves,  on  the  part  of  the  evaluator,  the 
qualities  heretofore  mentioned,  coupled 
with  much  hard  work,  discrimination,  open 
mindedness  and  judicial  viewpoint.  If  the 
evaluator  plays  the  roll  of  advocate  in- 
stead of  judge,  and  limits  himself  always 
to  developing  the  viewpoint  of  one  of  the 
parties  at  issue — whether  the  public  or  the 
corporate — he  is  likely  soon  to  acquire 
mental  bias.  At  the  upper  end  of  the  line 
we  have  the  true  expert,  or  man  of  experi- 
ence in  the  particular  subject  under  dis- 
cussion, who  strives  to  develop  the  facts 
honestly  and  with  open  mind,  and  then  to 
interpret  them  judicially.  At  the  other  end 
of  the  line,  we  have  the  equivocator,  the 
smart  Alec  and  the  political  trimmer.    The 
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former  is  a  man  of  character,  most  valu- 
able to  the  public ;  the  latter  a  mere  breeder 
of  discontent  and  further  trouble. 

Members  of  regulating  commissions  and 
their  engineering  staffs  are  open  to  the 
same  dangers  in  the  field  of  valuation  as 
are  financiers,  engineers,  and  operators, 
who  testify  for  the  public  or  for  the  cor- 
poration, in  valuation  or  rate  proceedings. 
The  external  pressure  brought  to  bear  upon 
them  politically,  through  the  newspapers  or 
by  individuals,  is  quite  as  dangerous  as 
that  of  the  officers  or  employees  of  the  cor- 
poration; and  the  need  of  sturdy  inde- 
pendence of  character  is  equally  essential. 

The  Public's  Attitude 

The  results  of  commission  control 
reflect  in  general  the  attitude  of  the 
public  and  the  body  politic— the  breadth  or 
narrowness  of  view,  the  experience  or  lack 
of  experience,  the  force  and  independence 
of  character  or  yielding  to  expediency  and 
political  pressure  of  the  commissioners 
themselves;  the  frankness,  candor  and  hon- 
esty of  the  corporation  officials,  or  the  re- 
verse. 

The  commissions  have  in  certain  respects 
rendered  very  important  service.  They 
have  brought  about  a  more  wholesome  pub- 
licity, have  prevented  the  abuse  of  serious 
inflation  of  values,  in  some  cases  have 
tended  to  stabilize  values  and  give  greater 
security  to  property,  and  they  have  com- 
pelled a  just  recognition  by  the  corporation 
of  its  obligations  to  the  public.  In  some 
other  respects  they  have  not  infrequently 
failed — ^to  wit,  in  underestimating  the  value 
of  public-utility  properties,  in  arrogating 
to  the  public  enhancements  in  value  or  ele- 
ments of  value  granted  to  the  corporation 
as  well  as  to  the  individual  by  the  highest 
court,  and  in  prescribing  or  limiting  rates 
to  a  return  which  shows  no  substantial 
margin  of  profit.  When  they  have  failed, 
it  has  generally  been  due  to  lack  of  breadth 
of  experience  and  familiarity  with  such 
problems,  but  unfortunately,  also,  some- 
times due  perhaps  to  political  pressure  or 
ambition  and  the  playing  of  the  role  of 
public  advocate  rather  than  that  of  judge. 
While  the  extenuating  circumstances  have 
often  been  great,  the  public  responsibility 
large,  the  results  have  been  none  the  less 
injurious  to  or  subversive  of  the  highest 
and  most  efficient  standard  of  service  by  the 
corporation. 

Good  Service  the  Main  Issue 

There  can  be  no  doubt  that  the  intelligent 
and  fair-minded  public  is  far  more  in- 
terested in  having  good,  prompt  and  up-to- 
date  service  at  a  price  yielding  a  fair  or 
even  liberal  profit  to  the  corporation  ren- 
dering it  than  it  is  in  the  slight  reduction 
in  cost  of  service  to  the  public,  which  may 
mark  the  turning  point  between  a  fair  and 
an  inadequate  profit,  or  between  profit  and 
loss  to  the  company. 

Thus  in  the  waterworks  field  who  can 
doubt  what  would  be  the  answer  of  the 
average  man  were  he  asked,  "Would  you 
rather  have  your  present  inadequate  serv- 
ice or  pay  20  cents  more  per  month  for 
your  family  service,  which  is  equivalent  to 
40  cents  more  per  capita  per  year  for  a 
thoroughly  good  service?"  And  yet  this 
20  cents  per  month  increase  would  mean 
1  per  cent  more  or  less  increase  in  annual 
revenue  or  return  to  the  corporation  and 
might  well  mark  the  difference  between 
good  credit  and  bad.  Moreover  it  is  to  be 
noted  that  the  corporation  is  twice  penal- 


ized if  the  commission  fails  to  permit  ade- 
quate earnings,  first,  in  the  reduction  of 
revenue,  and  hence  return  upon  the  fair 
value  of  the  property;  and,  second,  by  its 
resulting  inability  to  borrow  money  so 
closely  to  the  market  as  when  it  is  earning 
a  return  which  shows  profit — for  the  market 
exacts  interest  rates  commensurate  with 
hazard  and  with  the  available  protective 
margin  of  earnings. 

For  instance,  the  corporation  may  bor- 
row money  upon  its  bonds  at  a  5  per  cent 
rate,  if  the  bonds  cover  but  one-half  to 
two-thirds  of  its  property  value;  at  6  per 
cent  or  more  if  they  cover  three-fourths  to 
seven-eighths  of  its  value;  and  at  yet 
higher  rates  if  the  bonds  equal  the  prop- 
erty value.  In  fact  the  corporation  may 
not  be  able  to  market  its  bonds  at  all  under 
the  latter  conditions.  The  allowing  of  a 
fair  margin  of  profit  is  not  only  necessary 
but  advantageous  to  the  public. 

Initiative  Stifled 

It  is  the  consensus  of  opinion  that  the 
commissions  have  rarely  given  tangible  re- 
ward to  superior  management,  that  they 
have  found  no  substitute  for  the  incentive 
of  extra  profit  and  that  they  have  too  often 
limited  or  reduced  the  revenue  upon  the 
property  to  a  return  which  shows  no  profit 
and  no  inducement  to  superior  manage- 
ment, with  the  result  of  a  declining  service, 
a  declining  market  value  of  the  corpora- 
tion's securities,  or  even  of  loss  of  market, 
and  final  inability  to  borrow  at  previous 
rates.  Such  conditions  cannot  be  justified 
by  any  temporary  saving  in  rates  to  the 
public  or  to  the  individual,  for  the  ultimate 
cost  of  the  service  is  actually  increased  by 
such  drastic  treatment  and  the  day  of 
reckoning  always  comes.  No  individual, 
no  commission,  no  court  can  long  dominate 
money  rates.  Economic  conditions  ulti- 
mately control,  and  the  lowest  rates  follow 
the  fairest  and  most  stable  conditions  of 
service. 

The  unfair  claims  by  corporations  of 
enormous  franchise  and  intangible  property 
value  have  brought  their  own  reward — 
great  shrinkage  in  these  claimed  values. 
The  investing  public,  as  well  as  the  court, 
has  discounted  these  claims. 

Value  of  Established  Business 

On  the  other  hand,  the  failure  of  some 
of  the  commissions  to  give  adequate  recog- 
nition to  the  difference  in  value  of  the 
property  with  established  business,  as  com- 
pared with  one  without  it,  and  to  permit 
rates  of  return  showing  profit  as  well  as 
interest  allowance,  is  also  being  discredited. 
The  business  man,  the  operator  and  the 
financier  have  always  recognized  this  sub- 
stantial enhancement  in  value  of  the  prop- 
erty growing  out  of  the  developed  busi- 
ness. The  investor  has  always  willingly 
paid  for  it.  The  highest  court  has  long 
admitted  it.  Broadly  speaking,  it  is  only 
the  commissions  that  have  failed  to  make 
adequate  financial  allowance  for  it.  More- 
over, they  have  often  failed  to  permit  the 
earning  of  revenues  which  would  show  a 
return,  including  interest  and  profit. 

Examples  of  the  evil  results  of  unreason- 
able regulation  are  not  lacking.  Note  the 
present  selling  price  of  and  return  upon 
the  stock  of  the  Boston  Elevated  Railway, 
long  under  state  commission  control,  the 
stock  of  which  has  been  issued  and  sold  for 
many  years  past  at  rates  prescribed  by  the 
commission,  much  of  it  above  125,  now  sell- 
ing at  below  80,  and  the  corporation  obliged 


to  plead  for  higher  return  to  enable  it  to 
borrow  funds  necessary  for  extension  and 
betterment  of  the  property. 

The  Denver  Union  Water  Company,  vic- 
torious in  its  recent  rates  suit  before  the 
federal  court,  which  declared  confiscatory 
the  city  ordinance  reducing  rates  20  per 
cent,  which  ordinance  was  based  presum- 
ably upon  the  Public  Utility  Commission's 
determination  of  the  value  of  the  property, 
which  value  was  substantially  doubled  by 
the  federal  court. 

The  Spring  Valley  Water  Company  fair 
suits  of  1903  and  1905  were  won  by  the 
company,  as  were  those  of  1908-1915  re- 
cently concluded  after  ten  months  of  nearly 
continuous  trial,  now  awaiting  the  decision 
of  the  Federal  Court  for  the  District  of 
Northern  California.  While  this  company 
was  not  until  recently  under  the  jurisdic- 
tion of  the  California  Railroad  Commission 
its  rates  have  been  subject  to  annual  re- 
view and  determination  by  the  city's  repre- 
sentative, the  Board  of  Supervisors. 

Richmond  Decision  in  Indiana 

The  Richmond  decision  of  the  Indiana 
Commission,  subsequently  revised  by  the 
commission  itself,  and  the  Terre  Haute  de- 
cision, both  reduce  the  returns  to  a  point 
adverse  to  public  policy.  This  result  is 
evidenced  by  the  commission's  own  subse- 
quent action  in  raising  the  revenue  first  al- 
lowed by  it  to  Richmond.  The  Terre  Haute 
company  finds  itself  in  financial  straits,  for 
it  is  unable  to  raise  money  for  necessary 
construction  and  is  compelled  to  suspend 
the  payment  of  dividends  to  raise  the 
needed  capital.  Dow  R.  Gwinn,  president 
of  the  Terre  Haute  Waterworks,  is  known 
and  respected  by  waterworks  men  and  en- 
gineers the  country  over.  The  commission 
itself  admits  his  good  management  and 
fair-minded  point  of  view.  Yet  the  com- 
mission has  taken  action  which  has  seri- 
ously endangered  the  high  character  of  the 
service  which  this  corporation  can  render 
to  the  public.  It  is  but  fair  to  admit  that 
the  effect  of  the  reduction  in  rates  by  the 
commission  was  rendered  more  burden- 
some by  the  contemporaneous  change  by 
the  company  from  a  flat-rate  to  a  meter 
basis  of  selling  water.  But  this  only  gives 
further  evidence  of  the  hazard  which  the 
commission  took  in  fixing  too  low  a  mini- 
mum monthly  meter-rate — an  unnecessary 
hazard,  as  the  commission  could  have  fixed 
a  tentative  monthly  minimum  rate  to  make 
absolutely  safe  this  transition  from  flat  to 
metered  service  basis,  reducing  this  mini- 
mum by  progressive  steps  as  the  actual  de-. 
velopments  might  have  made  possible. 

Control  in  Hands  of  Commission 

The  control  of  the  situation  was  and  still 
is  in  the  hands  of  the  commission,  and 
therefore  it  may  fairly  be  held  responsible 
for  the  present  deplorable  situation.  It  is 
believed  that  the  commission  itself  deeply 
regrets  the  situations  which  have  developed 
both  at  Richmond  and  at  Terre  Haute,  and 
these  cases  are  specifically  cited  merely  to 
bring  home  the  lesson  that  it  is  not  to  the 
advantage,  indeed  it  is  to  the  distinct  dis- 
advantage, of  the  public  to  have  the  commis- 
sion rule  so  closely  in  its  decisions  as  to 
incur  such  hazards.  The  good  faith  of  the 
commission  is  not  challenged — -merely  the 
wisdom  of  its  action  from  a  public  point 
of  view. 

Has  not  the  reported  "saving  to  the  pub- 
lic" been  derived  at  the  expense  of  the 
character  of  service,  possible  in  the  long 
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run,  and  of  fairness  to  the  company?  At 
least,  the  present  financial  standing  of  the 
company  has  been  impaired  and  the  attrac- 
tiveness of  investment  in  such  properties  in 
Indiana  reduced.  Time  will  show  whether 
the  action  is  not  more  far-reaching  and  of 
greater  import  as  a  problem  in  policy  in 
control.  It  seems  highly  probable  that  a 
more  liberal  policy  would  have  better  served 
the  public  and  the  state. 

I  Cost  of  Litigation 

The  cost  of  litigation  resulting  from  the 
commission's  extreme  action  is  also  to  be 
borne  in  mind.  The  commission  cannot 
play  the  public  advocate  and  then  say  that 
the  corporations  are  safe  in  its  hands.  The 
action  of  the  public  at  Denver,  adjudged 
unfair  by  the  federal  court,  has  involved 
an  unnecessary  aggregate  cost  of  upward 
of  $500,000  to  the  parties  at  issue.  The 
San  Francisco  action  entails  probably 
$750,000.  The  expenses  of  inventory, 
valuation  and  litigation  are  rarely  less 
than  $25,000  even  in  the  smaller  cities. 
Such  large  expenditures  yield  better  re- 
turns in  structures  than  in  legal  battles. 
Moreover,  it  is  very  important  to  note  that 
it  is  the  public  which  ultimately  has  to  pay 
these  costs.  As  the  federal  court  has  said, 
in  a  recent  California  waterworks  rate  de- 
cision, though  the  expenses  of  such  suits  be 
excluded  in  determining  the  question  of  con- 
fiscation, they  have  unfortunately  been  in- 
curred so  frequently  of  late  that  they  must 
be  given  consideration  in  fixing  the  fair 
return.  The  fair  return  must  be  raised  to 
accord  with  the  increased  hazard  of  having 
to  contest  such  suits  and  to  meet  the  costs 
involved.  The  judge  was  a  man  of  broad 
experience  as  well  as  a  fine  jurist,  and  he 
knew  that  this  was  the  view  of  the  business 
world  and  of  common  sense.  Therefore  the 
commissions  should  be  prudent  and  con- 
servative in  action  in  the  public  interest. 

The  Remedy 

These  are  the  remedies: 

On  the  part  of  the  public  better  com- 
pensation, longer  tenure  of  offiro  and  free- 
dom from  political  control  of  the  commis- 
sions and  their  staffs. 

On  the  part  of  the  commissions,  greater 
liberality  in  their  determination  of  value, 
and  the  fair  rate  of  return — a  return  which 
will  in  fact  recognize  the  necessity  of  giv- 
ing profit,  as  well  as  mere  interest  upon  in- 
vestment, and  which  shall  encourage  and 
offer  substantial  inducement  to  and  adequate 
compensation  for  superior  management; 
conservatism  in  applying  new  rate  sched- 
ules, making  the  changes  step  by  step,  and 
fixing  safe  tentative  minimum  monthly 
meter  rates  for  the  transition  from  flat  to 
metered  rate  basis  of  selling  water,  lest  the 
prescribed  rates  fail  to  yield  the  reduced 
return  fixed  by  the  commission ;  and  finally 
a  sound  and  fearless  stand  on  the  use  of 
meters  to  their  economic  limit. 

On  the  part  of  the  corporations  candor 
and  frankness  in  their  relations  with  the 
commissions,  more  careful  accounting  and 
record  of  property  and  costs.  Take  the 
commissions  into  your  confidence,  rather 
than  hold  them  at  arm's  length.  Be  reason- 
able and  recognize  the  difl[iculties  of  their 
position  and  that  of  their  staffs.  Play  fair 
and  let  the  facts  prove  your  case,  and  then 
fight  for  fair  treatment,  if  injustice  be 
done.  Under  such  conditions  only — possible 
though  difficult  of  attainment — can  a 
permanent  solution  of  vexatious  present 
problems  be  reached. 


Surges  for  16  Miles  from 
Pedro  Miguel  Lockages 

Maximum  Oscillation  Observed  at  Panama  Lock 

Is  3  Feet,  with  Time  Interval  of  45 

Minutes  Between  Extremes 

By  R.  Z.  KIRKPATRICK 

Assistant  Chief  Hydrographer,  Department  of 

Operation  and  Maintenance,  Panama  Canal, 

Ancon,  Canal  Zone 

SURGES  due  to  lockages  through  the 
Pedro  Miguel  lock  in  the  Panama  Canal 
are  registered  at  San  Pablo,  16  miles  from 
Pedro  Miguel,  and  at  Juan  Mina,  14  miles 
away  on  the  Chagres  River.  "They  pass 
through  the  Gaillard  cut  9  miles  to  Gamboa 
in  20  minutes,  but  require  25  minutes  more 
to  reach  Juan  Mina.  The  maximum  oscil- 
lation recorded  at  Pedro  Miguel  is  3  ft., 
and  except  when  slides  have  encroached  on 
the  canal  prism  there  has  been  little  diffi- 
culty in  the  handling  of  boats. 

The  Pedro  Miguel  lock  is  at  the  south 
end  of  Gaillard  cut,  the  narrowest  part  of 
the  Panama  Canal.  The  cut,  with  the 
theoretical  bottom  width  of  300  ft.  and  the 
theoretical  side  slopes,  has  a  cross-section 
at  El.  85  of  13,600  sq.  ft.  Due  to  removal 
of  slides,  a  larger  area  occurs  at  some  sec- 
tions. The  banks  of  the  cut  are  rock  and 
earth. 

How  THE  Locks  Are  Filled 

The  twin  chambers  are  filled  through  cul- 
verts in  the  walls,  one  to  a  wall.  Each 
culvert  has  a  minimum  area  of  255  sq.  ft., 
and  is  controlled  by  two  Stoney  gate  valves, 
with  a  clear  area  of  288  sq.  ft.  A  cham- 
ber is  1000  X  110  ft.,  and  requires  more 
than  8,000,000  cu.  ft.  of  water  in  locking 
a  boat  up  from  the  Miraflores  Lake  to  the 
Gatun  Lake  level.  It  takes  from  71/2  to  8 
minutes  to  draw  this  water,  using  side  and 
center  wall  culverts.  When  the  side-wall 
culvert  alone  is  used,  the  time  is  131/2  min- 
utes. It  is  found  that  the  lock  chambers 
fill  at  nearly  a  uniform  rate,  after  the  valves 
are  opened.  In  filling  both  chambers  about 
13,000  sec.-ft.  is  drawn,  which  would  give 
0.95  ft.  per  second  velocity  in  the  cut,  if 
water  were  supplied  as  fast  as  drawn.  To 
cut  dovra  this  velocity  the  canal  above  the 
lock  was  made  600  ft.  wide,  narrowing  down 
to  300  ft.  at  a  point  3400  ft.  north.  The 
resulting  basin  acts  as  a  reservoir  for  the 
first  part  of  a  draft  of  water. 

Surges  Last  Hours 

The  surges  resulting  are  interesting.  The 
sketch  plan  illustrates  the  positions  of  the 
surged  areas.  The  vertical  oscillations  oc- 
cur for  hours,  being  felt  as  far  as  the  Juan 
Mina  and  San  Pablo  hydrographic  stations. 
A  draft  of  water  is  felt  at  Gamboa,  through 


86.8 
866 
8&4 
86.2 
86.0 
8Se 
85.6 

^ 

■^ 

> 

— ^ 

s 

i 

~a, 

S: 

^ 

5 

. 

S 

i 

S 

J 

*  1 

% 

f 

^ 

k 
^ 

s 

^ 

5 

5 

1 

^ 

&cj. 

Pk 

1 

'f 

K 

h 

^. 

^, 

^ 

•te 

J*^ 

« 

ll 

k  -k 

If 

r 

P 

-/ 

■\ 

r 

^ 

^ 

r 

4  '^ 

1 . 

1 

"GFNF 

) 

— 

e/ 

Gamboa 

Ppdrfi  Mhttit 

y, 

-. 

ha 

iMina 

mo 

*/ 

9  miles  of  still  water,  in  20  minutes.  It 
takes  25  minutes  longer  to  be  felt  through 
the  5  miles  of  current  up  the  Chagres  River 
of  the  lake  to  Juan  Mina.  The  succeeding 
crest  of  the  surge,  at  all  stations,  is  45 
minutes  after  the  trough  of  the  surge  at 
that  station. 

The  superimposed  Pedro  Miguel,  Gam- 
boa and  Juan  Mina  hydrographs  show  con- 
ditions resulting  from  the  up  lockages  of 
the  steamships  American  Transport,  Crick- 
ett  and  Lewis  Luckenbach  on  Nov.  7,  1914. 
Points  b„  d„  and  e,  on  the  Pedro  Miguel 
hydrograph,  b„  d.  and  e„  Gamboa,  and  b, 
and  d,  at  Juan  Mina  show  effects  of  drafts 
for  the  ships  in  the  order  named.  Like- 
wise a,,  c„  f„  etc.,  show  the  resulting 
surges  or  overtravels.  It  is  noted  that  a 
Chagres  River  freshet,  starting  about  6.15 
p.  m.,  obliterated  any  effect  at  Juan  Mina 
due  to  the  lockage  of  the  Lewis  Lucken- 
bach. 

The  observations  made  since  canal  oper- 
ations began  appear  to  show  facts  as  in 
the  following  discussion:  When  the  valves 
are  opened  to  fill  a  lock  chamber  the  basin 
above  the  gates  becomes  depressed,  the  ex- 
tent of  the  lowering  depending  on  the  num- 
ber of  valves  opened  and  the  size  of  the 
resulting  openings.  This  depressed  water 
surface  causes  a  surface  current  in  the 
canal  toward  the  lock  that  continues  until 
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HYDROGRAPHS   AT  THREE   POINTS   SUPERIMPOSED 
FOR   A   DAY  OF  THREE  LOCKAGES 


PART  OF   PANAMA   CANAL  SURGED  BY  PEDRO 
MIGUEL  LOCKAGES 

an  elevation  is  reached  that  is  as  much 
above  the  initial  level  as  the  depressed  ele- 
vation was  below.  The  surface  current  and 
wave  amplitudes  continue  for  some  time 
with  decreasing  intensities. 

Harmonic  Action  Probable 

It  is  probable  that  harmonic  action  in- 
creases or  decreases  the  currents  and  am- 
plitudes; that  is,  if  a  new  draft  of  water 
should  make  a  depression  in  phase  with  a 
secondary  trough  of  a  wave  from  a  previous 
lockage,  the  resulting  oscillations  would  be 
unusually  large.  It  is  fortunate  for  ship- 
ping that  the  doctrine  of  chance  nearly  al- 
ways decrees  that  the  oscillations  from  re- 
peated lockages  are  partly  antagonistic, 
thereby  cutting  down  these  wave  ampli- 
tudes, with  their  resulting  surface  currents. 

Except  in  times  of  partial  closure  of  the 
prism,  these  surges  have  given  little  trouble 
in  handling  boats.  When  a  cross-section 
was  cut  down  by  a  slide,  it  was  necessary 
to  draw  water  at  Pedro  Miguel  very  slowly 
or  not  at  all  while  boats  passed  the  re- 
stricted portion. 

Thus  far  the  Pedro  Miguel  water-stage 
instruments  have  shown  no  surge  ampli- 
tude of  more  than  18  in.,  or  a  total  oscilla- 
tion of  3  ft.,  and  there  is  ordinarily  45 
minutes  of  time  between  the  extremes  of 
the  fluctuations. 
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Tests  Apparently  Substantiate  the  Theoretical 
Formula  for  Strength  of  Outstanding  Flanges 

Results  of  Experimental  Investigation  Presented  and  Discussed 
to  Show  Effects  of  Distribution  of  Metal  in  Column  Sections 

By  RAYMOND  J.  ROARK 
College  of  Engineering,  University  of  Wisconsin,  Madison 


IN  AN  article  entitled  "Strength  of  Out- 
standing Flanges  in  Beams  and  Col- 
umns," published  in  the  Engineering  Rec- 
ord of  Dec.  27,  1913,  page  722,  the  writer 
proposed  a  theoretical  formula  for  the  elas- 
tic buckling  strength  of  flanges  in  compres- 
sion. It  was  appreciated  that,  lacking  ex- 
perimental verification,  the  formula  could 
only  be  regarded  as  tentative,  and  the 
necessity  for  substantiating  tests  was  rec- 
ognized. A  number  of  such  tests  have  re- 
cently been  made  by  the  writer,  and  it  is 
the  purpose  of  this  paper  to  present  the  re- 
sults obtained  and  to  discuss  these  results 
in  conjunction  with  the  theory  previously 
developed. 

Original  Assumption  Revised 

It  was  assumed  in  the  original  analysis 
that  the  elastic  curves  of  the  hypothetical 
vertical  and  horizontal  strips  were  para- 
bolic. Perhaps  a  more  nearly  correct  as- 
sumption is  that  each  vertical  strip  bends 
in  the  sine  curve  indicated  by  Euler's 
theory,  and  that  each  horizontal  strip  as- 
sumes the  curvature  of  a  cantilever  beam 
under  triangular  disposition  of  load.  If 
the  analysis  is  made  on  the  basis  of  such 
assumption,  it  is  found  that 

p  =  Et'L'/d.SSb'  +  T:'Ef-/12L'- 

This  gives  a  minimum  value  of  p  when 
L  =  1.666,  and  substitution  of  this  value 
gives  the  equation 

p  =  0.6Ee/b' 

in  which  p  is  the  unit  load  in  pounds  per 
square  inch,  causing  the  elastic  buckling  of 
the  flange;  E,  modulus  of  elasticity  of  the 
material  in  pounds  per  square  inch;  L, 
length  in  inches  of  that  portion  of  the 
flange  over  which  bending  in  one  direction 
extends ;  t,  thickness  in  inches,  and  b,  width 
in  inches,  of  the  flange. 


In  the  original  analysis  the  formula  for 
minimum  strength  was 

p  =  (i.65Ef/b' 

for  L  =  1.606. 

Test  Pieces  and  Methods  of  Testing 

Two  series  of  tests  were  made,  those  of 
the  first  series  on  columns  of  T-section, 
each  consisting  of  a  wide  plate  with  angles 
riveted  along  one  edge.  The  dimensions 
and  details  are  shown  in  Fig.  1.  These 
specimens  had  their  ends  ground  to  an  even 
bearing  and  were  tested  in  the  600,000-lb. 
hydraulic  machine  in  the  laboratory  of  the 
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INSTRUMENTS    ATTACHED   TO    SPECIMEN 


FIGS.   1   AND  2 — DIMENSIONS  OF   SPECIMENS 

University  of  Wisconsin.  Loads  were  ap- 
plied in  increments  of  about  5000  lb.  per 
square  inch,  and  the  corresponding  strains 
at  the  free  edge  of  the  flange  measured 
over  two  2-in.  gage  lines  with  a  Berry 
strain  gage. 

It  was  found  that  up  to  a  certain  unit 
load  the  strains  increased  proportionately 
to  the  load.  Beyond  that  point  the  flange 
began  to  bend  visibly,  and  the  strains 
either  remained  constant  or  decreased 
slightly.  The  stress  corresponding  to  the 
maximum  observed  strain  was  in  each  case 
taken  as  the  buckling  strength  of  the 
flange.  When  the  test  had  been  carried  far 
enough  to  determine  this  buckling  strength, 
the  load  was  applied  continuously  until  the 
specimen  failed,  and  the  ultimate  load  and 
manner  of  failure  were  noted.  The  results 
of  this  series  of  tests  are  given  in  Table  1. 

The  second  series  of  tests  was  made  on  a 
short  column  of  star  section,  consisting  of 
a  wide  plate  with  four  angles  riveted  along 
the  center  line.  This  test  piece  was  de- 
signed to  give  a  greater  range  of  values  of 
the  ratio  b/t  than  had  been  obtained  with 
the  T-sections.  Its  dimensions  are  shown 
in  Fig.  2. 

Loads  were  applied  in  increments  of  ap- 
proximately 1000  lb.  per  square  inch,  and 
strains  measured  over  10-in.  gage  lines  on 
each  flange  edge  by  means  of  wire-wound 
dials  extensometers  reading  to  1/10,000  in. 
Two  dials,  placed  equidistant  from  the 
plate,  were  used  on  each  edge  to  eliminate 
errors  due'  to  bending.    Upon  reaching  the 


TYPICAL  FAILURES   OF   T-SECTION 

point  at  which  the  strains  no  longer  in- 
creased with  increased  loading,  the  load 
was  removed,  a  new  zero  reading  taken, 
and  the  test  repeated  as  a  check.  The 
specimen  was  then  taken  from  the  machine, 
the  width  of  the  flanges  reduced  by  cutting 
a  2-in.  strip  from  each  edge  of  the  plate, 
and  the  specimen  retested.  The  results  of 
this  series  of  tests  are  given  in  Table  2. 

Comparison  op  Results  with  Theory 

The  graph  of  the  equation  p  =  0.6£'f/6' 
is  shown  in  Fig.  3.  On  the  same  figure  are 
indicated  the  points  corresponding  to  the 
observed  strains  in  the  specimens  tested. 
For  the  first  series  of  tests  the  stresses 
plotted  were  found  by  averaging  the  maxi- 
mum unit  strains  measured  on  any  one 
specimen  over  the  two  gage  lines,  and  mul- 
tiplying this  average  by  30,000,000.  In  all 
cases  but  one  the  measurements  over  the 
two  gage  lines  agreed  closely;  in  that  one 
instance  only  the  more  consistent  set  of 
readings  was  used,  the  other  evidently 
having  been  vitiated  by  flaws  in  the  drill 
holes. 

For  the  second  series  of  tests  the  stresses 
on  the  north  and  south  edges  of  the  plate 
were  computed  separately.  Here  again  the 
maximum  unit  strain  multiplied  by  30,000,- 
000  was  taken  as  the  buckling  stress.  In 
two  instances  (when  b/t  =  67  and  when 
b/t  =  29)  results  were  obtained  for  only 
one  flange  edge.  In  the  first  case  only  one 
set  of  dials  was  attached;  in  the  other  case 
the  load  was  slightly  eccentric,  and  one 
edge  began  to  buckle  before  the  stress  in 
the  other  had  reached  more  than  6000  lb. 
per  square  inch.  It  is  believed  that  the  re- 
sults of  this  second  series  of  tests  are  more 
reliable  than  those  of  the  first,  and  that 
more  weight  should  be  attached  to  them. 

Fair  Agreement  Noted 

It  will  be  noted  that  only  a  fair  agree- 
ment obtains  between  the  curve  and  the 
plotted  points.  It  was  to  be  expected  that 
the  results  would,  in  the  main,  lie  below 
the  curve.  The  theory  was  developed  on 
the  assumption  that  the  flange  was  truly 
fixed  at  the  attached  edge.  In  these  tests 
the  body,  or  central  portion,  of  any  speci- 
men was  light  and  of  a  form  poorly  adapted 
to  resist  the  twisting  induced  by  loading  of 
the  flanges.  For  this  reason  the  horizontal 
cantilever  strips  were  only  partly  fixed  at 
the  attached  edge  of  the  flange,  and  the 
support  afforded  the  vertical  strips  by  them 
was  consequently  less  than  the  theoretical 
amount.  This  is  brought  out  by  the  fact 
that,  when  the  load  on  a  specimen  was  car- 
ried beyond  the  point  of  the  maximum 
flange  stress  so  as  to  cause  perceptible 
bending  of  the  flange  and  twisting  of  the 
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specimen,  the  unit  stress  along  the  flange 
edge  diminished  somewhat. 

It  is  not  apparent,  at  first  glance,  why 
certain  points  should  lie  above  the  curve. 
In  the  general  equation  for  p,  the  substitu- 
tion of  cb  for  L,  c  being  any  constant,  yields 
an  equation  of  the  form 

p  =  KEf/b'- 

where  K  is  a  constant  depending  on  c.  As 
has  already  been  shown,  p  is  a  minimum 
when  c  =  1.666,  K  then  being  0.6.  For 
values  of  c  either  greater  or  less  than  1.66, 
K  increases,  showing  that  p  becomes 
greater  when  flexure  in  one  direction  ex- 
tends over  a  length  of  the  flange  either  less 
or  greater  than  1.66  times  the  width.  The 
nature  of  this  variation  is  shown  clearly  by 
the  curve,  Fig.  4,  obtained  by  plotting 
values  of  K  against  corresponding  values 
of  the  ratio  of  length  to  breadth  of  bent 
flange. 

In  the  first  series  of  tests  the  length  over 
which  bending  of  the  flange  took  place  was 
not  measured.  In  the  second  series  of  tests, 


Fig.  3,  or  about  12,000  lb.  per  square  inch. 
The  observed  stress  was  less  than  this, 
probably  because  of  the  twisting  of  the  col- 
umn. In  the  test  where  b/t  =  48,  both 
edges  bent  over  lengths  of  about  18  in.,  but 
in  the  next  test,  where  b/t  =  38,  the  south 
edge  again  bent  in  the  same  direction  over 
its  entire  length,  and  showed  a  high  buck- 
ling strength.  This  tendency  was  probably 
due  to  a  very  slight  initial  curvature,  or  to 
a  small  unevenness  of  the  bearing  surfaces. 
The  high  values  obtained  in  the  first  series 
of  tests  are  probably  similarly  explainable, 
and  it  seems  therefore  that  all  the  experi- 
mental results  are  really  lower  than  the 
theoretical  values. 

It  will  be  seen  from  the  data  in  Tables  1 
and  2  that  the  observed  stress  in  the  flange 
edge  is,  in  most  cases,  less  than  the  average 
unit  load  on  the  specimen.  As  the  loads 
were  applied  in  increments  of  from  1000  to 
5000  lb.  per  square  inch,  it  is  evident  that 
an  equal  discrepancy  might  exist  between 
the  buckling  stress  and  the  average  unit 
load.     It  was  impossible,  of  course,  with 


TABLE    1 

TESTS    ON 

r-SBCTIONS     (SERIES    1) 

Unit  Stress 

at  Edge 

Average  Unit 

Ratio 

of  Flange 

Load  on  Speci- 

of Breadth 

When 

men  When 

Number 

Area  of 

Breadth  of 

of  Flange 

Bucliling 

Bucklins        Total  Load 

Unit  Load 

of 

Cross-Section, 

Flange, 

to  Thiclcnesa 

Occurred, 

Occurreu. 

at  l-'ailure 

at  Failure, 

Specimen 

Sq.  In. 

In. 

b/t 

Lb.  per  Sq.  In 

Lb.  per  Sq.  In. 

Lb. 

Lb.  per  Sq.  In 

Al .  .  .  . 

5.13 

3.56 

14 

36,700 

38,500 

222,500 

43,500 

A2 

6.13 

3.56 

14 

26, son 

39,200 

214,000 

41,700 

Bl .  .  . . 

5.90 

5.37 

21 

30,700 

36,700 

225,500 

38,200 

B2 

5.90 

5.37 

21 

25,500 

30,100 

207,500 

15,200 

CI 

6.40 

7.50 

29 

28,300 

29,100 

201,500 

31,500 

C2.  .  .  . 

:     6.40 

7.50 

29 

24,000 

30,000 

225,500 

35,200 

Dl 

7.01 

10.00 

39 

14,800 

19,400 

204,000 

29,100 

D2 

7.01 

10.00 

39 

13,000 

19,500 

221,500 

31,600 

Table  2- 

-Tests  on  Star  Sixn-ioNS 

(Series  2) 

' 

Ratio 

Unit  Stress 

of  Breadth 

at  Kdge  of  Flange 

Average  Unit  Load 

Area  of 

Breadth  of 

of  Flange 

,— WTien  Buckling  Occurred 

^     on  Specimen  When 

of 

Cross-Section, 

Flange, 

to  Thickness 

North  Edge,           South  Ed 

ge.     Buckling  Occurred, 

Specimen 

Sq.  In. 

In. 

b/t 

Lb.  per  Sq 

.  In.      Lb.  per  Sq 

In.        Lb 

P?l^?-  ^"■ 

1 

12.44 

14 

67 

2,400 

4,820 

2 

11.60 

12 

57 

3,300 

7,800 

6,900 

S 

10.76 

10 

48 

4,800 

5,550 

7,430 

4 

9.92 

8 

38 

10,650 

16,650 

10,000 

5 

9.08 

6 

29 

20,700 

.... 

13,200 

however,  this  length  was  measured.  In  the 
test  where  b/t  =  57  the  north  edge  of  the 
plate  bent  in  a  reversed  curve,  and  bending 
in  one  direction  occurred  over  a  length  of 
about  20  in.  The  south  edge,  however, 
bent  in  the  same  direction  over  its  entire 
length,  or  40  in.  The  width  of  the  flange 
was  12  in.,  so  that  the  ratio  of  L  to  6  was 
3.3,  and  from  the  curve  of  Fig.  4  the  corre- 
sponding coefficient  K  is  seen  to  be  1.3. 
Hence  the  theoretical  stress  becomes  1.3/0.6 
times  the  value  indicated  by  the  graph  of 


aaox 

75000 

70000 

65OO0 

^  6OOO0 

^55000 

^SOOOO 


LEGEND 
Graph  of  Equation 

-oTesfs  en  T-secHons  (Serks^- 
mleshon  S/ar-sec/xns0eries!) 


0    5     h     IS    K    h    SO    ii    «0    4i    M    55    60    6i    ,u 
Ro^io  Sl£-BrecxJth  of  Fbnqe  to  Thickness 

FIG.    3 — RESULTS    OF    TESTS    PLOTTED    FOR    COM- 
PARISON WITH  GRAPH  OF  EQUATION 


such  wide  sections,  to  secure  either  an 
exactly  even  bearing  or  a  perfectly  central 
loading.  In  general,  the  agreement  be- 
tween the  flange  stress  and  average  stress 
seems  to  be  as  close  as  could  be  expected 
under  the  circumstances. 

Manner  of  Failure 

The  manner  of  failure  of  all  the  speci- 
mens of  the  first  series  of  tests  was  the 
same,  and  was  characterized  by  a  gradual 
bending  of  the  flange,  followed  by  twisting 
of  the  body  of  the  member  and  failure 
through  such  twisting.  This  twisting  is 
shown  by  the  photograph  of  the  specimens 
after  failure.  The  wide  flanges,  starting 
to  bend  at  a  comparatively  low  stress,  in- 
duced torsion  at  a  lower  load  than  the  nar- 
row flanges.  As  a  result,  the  ultimate  unit 
load  is  much  less  for  the  specimens  with 
wide  flanges  than  for  those  with  narrow 
flanges ;  indeed,  even  the  total  load  appears 
to  decrease  as  the  flange  width  increases. 
This  shows  clearly  that  the  presence  of 
wide  unsupported  flanges  constitutes  a 
source  of  weakness  in  columns,  and  that 
the  factor  of  safety  may  be  lowered  there- 
by, even  though  such  flanges  may  carry 
their  share  of  the  load  under  working  con- 
ditions. It  should  be  noted,  in  this  connec- 
tion, that  the  bodies  of  the  specimens  tested 
were  very  light,  and  of  a  form  poorly 
adapted  to  resist  torsion.  The  effect  of  tor- 
sion induced  by  the  flexure  of  wide  flanges 
on  columns  of  heavy  section  and  ordinary 
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design     would     probably     be     much     less 
marked. 

The  specimen  used  in  the  second  series 
of  tests  was  not  loaded  to  failure,  but  its 
behavior  under  load  indicated  that  it  would 
fail  in  the  same  manner  as  the  others.  The 
accompanying  photograph  of  the  specimen 
under  load  shows  flexure  just  beginning, 
and  this  flexure,  when  carried  a  little  fur- 
ther by  increased  loading,  caused  a  percep- 
tible twisting. 

Conclusions 

The  results  of  the  tests  appear  to  war- 
rant the  following  conclusions : 

1.  The  buckling  strength  of  an  outstand- 
ing flange,  of  width  b  and  thickness  t,  truly 
fixed  at  the  attached  edge,  is  given  approxi- 
mately by  the  formula 

p  =  0.6E1f/b' 

2.  Flexure  in  one  direction  may  be  in- 
duced by  initial  curvature  or  eccentric 
loading  over  a  length  greater  than  that  for 
which  the  buckling  strength  is  a  minimum. 
In  this  case  the  strength  of  the  flange  may 
be  considerably  greater  than  that  indicated 
by  the  formula. 

3.  If  the  flange  is  not  truly  fixed  at  the 
attached  edge  the  buckling  strength  may 
be  considerably  less  than  indicated  by  the 
formula. 

4.  Under  a  unit  load  exceeding  the  buck- 
ling strength  an  outstanding  flange  bends, 
and  this  bending  induces  torsion  in  the 
member  of  which  it  forms  a  part.  Such 
flanges  may  thus  constitute  a  source  of 
weakness,  and  while  carrying  their  share 
of  the  load  at  low  stresses  render  the  ulti- 
mate strength  of  the  member  less  than  it 
would  be  were  the  flange,  or  part  of  it,  re- 
moved. 

All  the  specimens  used  in  the  tests  were 
donated  by  the  Worden-Allen  Company  of 
Milwaukee,  Wis.,  whose  courtesy  the  writer 
takes  pleasure  in  acknowledging.  Thanks 
are  also  due  Dean  F.  E.  Turneaure  and 
Prof.  M.  O.  Withey  of  the  College  of  Engi- 
neering, University  of  Wisconsin,  for  sug- 
gestions as  to  the  design  of  test  pieces  and 
methods  of  testing. 


Date  Set  for  Completion  of 
Hetch  Hetchy  Project 

Construction  work  on  the  Hetch  Hetchy 
water  supply  project,  which  is  to  provide  a 
new  supply  for  the  city  of  San  Francisco 
from  Lake  Eleanor  in  the  Yosemite  Na- 
tional Park,  is  being  rapidly  advanced.  In 
a  recent  discussion  on  the  progress  of  the 
work  City  Engineer  M.  M.  O'Shaughnessy 
stated  that  the  project  will  be  carried  out 
at  such  a  rate  that  the  water  can  be  deliv- 
ered to  the  city  in  1923. 


594 


ENGINEERING     RECORD 


Vol.  74,  No.  20 


Says  Oregon  Road  Laws  Need 
Overhauling 

John  H.  Lewis,  State  Engineer,  Believes  Well- 
Organized  Department  Is  Needed  to 
Complete  General  Highway  System 

THAT  there  is  need  for  a  general  over- 
hauling of  road  laws  in  the  state  of  Ore- 
gon, so  that  responsibility  may  be  fixed  upon 
the  proper  officers,  is  the  opinion  of  John 
H.  Lewis,  state  engineer.  In  outlining  the 
present  organization  he  says:  "We  have 
105  county  judges  and  commissioners,  35 
county  surveyors,  four  roadmasters  and  862 
road  supervisors  in  charge  of  the  expendi- 
ture of  from  $4,000,000  to  $6,000,000  per 
annum  on  county  roads.  Three  members  of 
the  state  highway  commission  and  a  state 
engineer  are  in  charge  of  the  expenditure 
of  $235,000  of  state  money.  In  general 
these  men  are  honest.  With  a  definite  plan 
or  policy  to  work  under  they  would  doubt- 
less prove  efficient.  But  they  are  disor- 
ganized. Frequent  changes  in  office  and 
occasional  recalls  and  reorganizations  make 
it  very  difficult  for  the  public  to  profit  by 
pj^st  experience.  Many  unnecessary  dis- 
putes occur  between  state  and  county  offi- 
cials because  of  indefiniteness  of  existing 
laws.  Valuable  time  is  wasted.  Having  only 
limited  power  and  without  any  substantial 
policy  to  adhere  to,  these  state  and  county 
officials  are  dragged  around  by  interested 
property  owners,  enthusiastic  citizens  hav- 
ing pet  projects,  or  by  designing  contractors 
and  material  men.  They  are  forced  to 
spend  public  money  on  small,  disconnected, 
hastily  considered,  inadequately  financed, 
unrelated  projects  without  regard  to  the 
larger  plans  of  interest  to  the  whole  peo- 
ple. 

"There  is  thus  need  for  a  general  over- 
hauling of  road  laws  in  Oregon  to  the  end 
that  responsibility  for  road  work  may  be 
definitely  fixed  upon  officers  having  ade- 
quate powers.  Some  provision  should  be 
made  for  continuity  of  eflfort  through  a 
well-organized  department  for  the  comple- 
tion of  a  general  highway  system  for  the 
state."  

One-Fourth  of  Water  Fund  Expended 

According  to  reports,  $104,000  of  the 
$400,000  voted  for  the  Wishkah  water  proj- 
ect in  Washington  has  been  expended. 
Most  of  it  was  spent  for  materials,  the 
remainder  for  clearing,  grubbing  and  act- 
ual construction  work.  Clearing  and  grub- 
bing of  the  pipe  line  right-of-way  have  cost 
$262.47  per  acre.  So  far  68.16  acres  have 
been  cleared  and  25.54  acres  grubbed. 
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architects'  sketch  of  terminal  as  it  is  to  appear  when  completed 

Pennsylvania  Freight  Terminal  at  Chicago 
Striking  in  Both  Size  and  Appearance 

Five-Story  Structure  Occupying  Entire  Blocked  Surmounted  by  Orna- 
mental Tower  Will  Be  Supplemented  by  Ample  Team  and  Storage  Yards 


BOTH  in  size  and  appearance  the  new 
freight  terminal  of  the  Pennsylvania 
Lines  West  of  Pittsburgh,  now  well  on  to- 
ward completion,  is  striking.  Occupying 
an  entire  city  block  of  about  420  x  740  ft., 
with  the  ground  level  given  over  entirely 
to  tracks  and  narrow  trucking  platforms, 
and  four  freight  and  warehouse  floors  ris- 
ing above,  it  will  take  front  rank  in  size; 
while  the  architectural  treatment,  includ- 
ing the  massive  tower,  will  give  it  an  in- 
dividuality not  heretofore  attempted  in 
this  country  in  such  utilitarian  structures. 
To  make  room  for  the  Union  Station  devel- 
opment (see  last  week's  issue,  page  558)  it 
will  be  necessary  for  the  Pittsburgh,  Fort 
Wayne  &  Chicago  to  give  up  the  site  of  its 
freight  houses  in  the  vicinity  of  Madison 
and  Adams  streets,  and  it  was  therefore  de- 
cided to  concentrate  all  of  the  Pennsyl- 
vania's less-than-carload  downtown  busi- 
ness in  one  two-level  freight  house.  The 
site  chosen  was  south  of  Polk  Street,  be- 
tween the  present  tracks  and  the  Chicago 
River.  The  freight  house  will  extend  to 
Taylor  Street,  and  south  of  that  street  will 
be  team  tracks  and  storage  yards. 

Site  Had  to  Be  Acquired 

Practically  all  the  land  occupied  by  the 
freight  house  and  the  yards  had  to  be  ac- 
quired. Where  the  frame  of  the  freight 
house  now  stands  was  a  miscellaneous  col- 
lection of  buildings,  including  a  ten-story 
warehouse  owned  by  the  Chicago  Dock  Com- 


pany. Just  north  of  Twelfth  Street 
were  the  engine  house  and  coach  and  coal 
yards  of  the  Baltimore  &  Ohio.  These 
have  been  relocated  at  Robey  Street. 

Freight  House 

The  freight  house  itself  is  745  ft.  long 
and  420  ft.  wide,  and  rises  four  storiei 
above  the  streets,  which  pass  over  the 
tracks.  It  has  a  structural  steel  frame  and 
brick  walls.  In  the  center  of  the  Polk 
Street  end  will  rise  a  tower  180  ft.  high 
and  about  50  ft.  square,  with  a  clock  with 
dials  16  ft.  in  diameter  at  the  eleventh  floor 
on  each  of  its  four  sides. 

All  of  the  ground  level  under  the  build- 
ing is  given  over  to  tracks  and  trucking 
platforms.  There  are  fourteen  tracks  un- 
der the  building  proper,  four  under  the 
covered  driveways  on  each  side  of  the 
building,  and  one  additional  track  on  the 
outside  east  of  the  structure — making 
nineteen  in  all.  The  platforms  vary  in 
width  from  5  ft.  4  in.  where  they  merely 
separate  tracks  to  28  ft.  where  large 
freight  elevators  are  provided  to  connect 
with  the  upper  floors,  but  in  every  case 
there  is  a  platform  between  tracks  so  that 
there  will  be  no  necessity  for  spotting  cars 
to  bring  doors  opposite  each  other.  The 
platforms  extend  under  Taylor  Street,  giv- 
ing a  total  length  of  800  ft.  each,  except 
that  at  the  northwest  comer,  which  is  en- 
croached upon  somewhat  by  tracks  leading 
to  the  Chicago  &  Alton  freight  yard  north 
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Part  Second  Floor  Plan  Part  First  Floor  Plan  Part  Track  Plan 

parts  of  three  floors — ground  leivel  given  to  tracks,  inbound  and  outbound  houses  on  street  level,  warehouse  above 


of  Polk  Street,  three  of  the  house  tracks 
are  slightly  shortened. 

The  second  floor,  or  street  level,  is 
divided  longitudinally  by  a  72-ft.  double 
driveway,  leaving  an  outbound  house  100 
ft.  wide  on  the  east  and  an  inbound  house 
171  ft.  wide  on  the  west.  In  addition  along 
the  outside  of  each  house  is  the  36-ft.  cov- 
ered driveway  previously  mentioned.  Trans- 
verse fire  walls  divide  each  house  into 
lengths  of  about  200  ft. 

The  three  upper  floors  will  be  used  for 
warehouse  purposes  except  at  the  north 
end,  in  which  the  offices  will  be  located.  In 
the  warehouse  section  the  longitudinal 
wall  which  divides  the  street  level  into  the 
two  houses  is  omitted.  Light  for  the  street 
floor  is  provided  by  the  system  of  skylights 
shown  in  the  building  plan.  Six  interior 
light  courts  are  carried  down  to  the  second 
floor,  the  street  floor  being  considered  the 
first,  and  in  addition  notches  120  ft.  long 
and  21  ft.  wide — two  in  each  side  of  the 
building — make  four  more  large  skylights 
possible.  Transverse  fire  walls  at  each 
transverse  light  court  divide  the  warehouse 
floors  into  100-ft.  sections. 

In  addition  to  a  passenger  elevator  on 
Polk  Street  to  serve  the  offices,  there  will 
be  thirty-one  freight  eleva- 
tors, with  provision  for  eigh- 
teen others  as  required.  In 
general  these  will  have  9  x 
17-ft.  platforms  and  8-ft. 
doorways.  Near  the  Taylor 
Street  end  of  each  house,  how- 
ever, there  will  be  a  special 
elevator  for  automobiles,  with 


10  X  24-ft.  platforms  and  doorways  10  ft. 
high.  The  locations  of  present  and  future 
elevators  are  shown  on  the  plan. 

Team  Tracks 

The  general  track  plan  shows  the  problem 
encountered  in  providing  the  team  tracks. 
There  was  not  room  available  for  ramps 
from  Taylor  Street,  the  natural  outlet  of 
the  team  yard,  to  the  ground  level  without 
a  prohibitive  sacrifice  of  costly  land.  On 
the  other  hand,  the  Twelfth  Street  viaduct 
made  it  necessary  to  keep  all  tracks  down 
to  the  ground  level  at  that  point.  The  only 
solution  therefore  seemed  to  be  to  raise  the 
entire  team  yard,  both  sides  of  the  ap- 
proach tracks  to  the  freight  house,  from 
ground  level  at  Twelfth  Street  to  street 
level  at  Taylor  Street,  and  by  means  of  re- 
taining walls  hold  the  fill  away  from  the 
low-level  freight-house  tracks  and  also  from 
the  Union  Station  tracks  on  the  west.  This 
gives  a  team-track  capacity  of  403  cars, 
with  30-ft.  driveways  between  pairs  of 
tracks  and  between  ends  of  tracks  and  re- 
taining walls,  and  two  50-ft.  entrances  to 
Taylor  Street.  North  of  Twelfth  Street  the 
tracks  are  necessarily  on  a  2.25-per  cent 
grade. 

South  of  Twelfth  Street  will  be  a  storage 
yard  for  117  cars,  warped  to  the  east  to 
make  room  for  the  coach  yard  shown  at 
Fourteenth  Street. 

The  tracks  will  be  laid  with  100-lb.  rail 
on  wooden  ties.  No.  8  turnouts  will  be 
used  throughout.  The  driveways  in  the 
freight  house  will  be  paved  with  creosoted 
wood  blocks. 


TRANSVERSE  SECTION  SHOWS  ARRANGEMENT  OF  TRACKS,  DRIVEWAYS  AND  FLOOR  SPACES 


Motor-Truck  Legislation 
Advocated  in  Michigan 

Bill   Restricting   Weight,    Size   and   Speed   of 

Trucks  Prepared  by  Wayne  County 

Commissioners 

LEGISLATION  regulating  the  use  of 
motor  vehicles  on  public  highways  is 
advocated  in  the  1915-16  report  of  the 
Board  of  County  Koad  Commissioners, 
Wayne  County,  Michigan.  The  following 
bill  has  been  drafted  and  its  adoption  is 
recommended : 

Provisions  of  Bill 

Section  1 — No  traction  engine,  road  en- 
gine, trailer,  steam  roller,  automobile  truck 
or  other  power  vehicle,  the  face  of  whose 
wheels  are  fitted  with  spikes,  shall  be  driven 
upon  public  highways  in  this  state  which 
have  been  improved  in  whole  or  in  part 
with  the  aid  of  funds  of  the  state  of  Michi- 
gan, paid  in  the  shape  of  highway  rewards 
by  the  state  to  any  road  district  of  the 
state.  No  such  vehicle  whose  wheels  are 
fitted  with  flanges,  ribs,  clamps,  cleats, 
rings  or  lugs,  or  any  other  projection,  shall 
be  permitted  to  use  such  highways  unless 
such  projections  are  fastened  upon  all  the 
wheel  thereof  and  are  not  less  than  21/2  in. 
wide  and  not  more  than  1%  in.  high,  and 
are  so  placed  that  not  less  than  two  of  said 
projections  upon  each  wheel  bear  upon  the 
ground  at  all  times  and  so  that  the  weight 
shall  be  distributed  equally  on  all  parts 
thereof.  But  where  such  vehicles  are  used 
solely  in  transporting  agricultural  ma- 
chinery or  products,  the  following  require- 
ments shall  apply:  There  may  be  a  guide 
band  not  less  than  2  in.  wide  on  the  front 
wheels,  in  which  case  no  flanges,  ribs, 
clamps,  cleats,  rings  or  lugs  shall  be  re- 
quired. The  full  set  of  flanges,  ribs, 
clamps,  cleats,  rings  or  lugs  furnished  upon 
the  rear  wheels  of  such  vehicles  according 
to  the  original  design  must  be  used.  No 
rivet  heads  or  bolts  shall  be  allowed  to  pro- 
ject upon  either  front  or  rear  wheels. 

Section   2 — Such   vehicles   whose   equip- 
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ment  does  not  comply  with  this  act  may  be 
licensed  by  the  state  highway  commis- 
sioner to  travel  upon  such  highways  in 
cases  where  coverings  of  wood  or  other  sub- 
stance are  attached  to  the  wheels  in  such 
manner  as  to  present  a  smooth  surface,  and 
in  accordance  with  regulations  fixed  by  the 
commissioner.  No  vehicle  subject  to  the 
provisions  of  this  act  shall  be  equipped  with 
ice  picks  or  mud  lugs.  No  such  vehicle 
which,  with  its  load,  weighs  over  14  tons 
shall  be  operated  upon  any  highway  of  this 
state  subject  to  the  provisions  of  this  act, 
unless  a  license  therefor  is  previously  se- 
cured from  the  state  highway  commis- 
sioner. Such  license  shall  prescribe  such 
regulations  as  are  necessary  in  the  opinion 
of  the  commissioner  for  the  preservation  of 
the  highways.  No  object  which  weighs 
more  than  14  tons  shall  be  moved  over  such 
highways  by  means  of  wheels,  rollers  or 
otherwise,  without  a  similar  license  from 
the  state  highway  commissioner.  No  load 
exceeding  9  tons  shall  be  carried  upon  any 
one  axle  or  upon  any  single  roller.  Ex- 
cept as  herein  otherwise  provided,  the  tires 
of  such  vehicles  shall  be  smooth  and  the 
weight  of  such  vehicles  when  loaded  shall 
not  exceed  800  lb.  per  inch  in  width  of  such 
tires,  except  in  cases  where  the  carriage 
of  a  greater  weight  is  permitted  by  the 
state  highway  commissioner. 

Width  and  Speed 

Section  3 — No  such  vehicle  of  greater 
width  than  90  in.  shall  be  operated  upon 
any  such  highway,  except  that  traction  en- 
gines having  a  width  of  110  in.  may  be  so 
operated. 

Section  4 — No  such  vehicle  weighing 
when  loaded  over  4  tons  shall  be  run  upon 
any  such  highway  at  a  speed  greater  than 
15  miles  an  hour.  No  such  vehicle  weigh- 
ing when  loaded  more  than  6  tons  shall  be 
run  on  any  such  highway  faster  than  6  miles 
an  hour,  if  it  is  equipped  with  iron  or  steel 
tires,  nor  faster  than  12  miles  an  hour  if  it 
is  equipped  with  tires  of  hard  rubber  or 
similar  substance. 

Section  5 — In  cases  where  the  state 
highway  commissioner  is  authorized  by 
this  act  to  grant  special  licenses  or  permits, 
he  shall  do  so  only  upon  written  applica- 
tion made  in  such  form  as  he  shall  pre- 
scribe. Such  licenses  and  permits  shall  be 
written  and  shall  plainly  state  the  acts 
which  are  thereby  permitted  to  be  done, 
shall  be  issued  under  such  restrictions  as 
the  commissioner  shall  prescribe. 

Section  6 — The  owner,  driver,  or  op- 
erator of  any  vehicle  subject  to  the  provi- 


sions of  this  act,  and  the  owner  of  any  ob- 
ject, other  than  a  vehicle  operated  on  or 
transported  over  such  highway,  shall  be  re- 
sponsible for  all  damages  to  said  highways 
resulting  from  the  violation  of  any  provi- 
sions of  this  act  or  from  the  violation 
of  the  terms  and  provisions  of  any  license 
or  permit  granted  by  the  state  highway 
commissioner.  The  amount  of  such  dam- 
age may  be  recovered  in  an  action  of 
trespass  on  the  case  by  the  state  highway 
commissioner,  or  by  the  board  of  county 
road  commissioners  of  the  county  in  which 
such  damage  occurs.  The  amount  of  such 
damage  shall  also  be  a  lien  upon  the  vehicle 
or  object  transported  which  is  the  cause 
thereof. 

Section  7 — Any  person  who  violates  the 
provisions  of  this  act  or  who  exceeds  the 
provisions  of  any  license  or  permit  issued 
by  the  state  highway  commissioner  under 
this  act  shall  be  guilty  of  a  misdemeanor; 
and  upon  conviction  thereof  shall  be  fined 
not  to  exceed  $250  or  shall  be  imprisoned  in 
the  county  jail  not  to  exceed  six  months, 


or  may  be  both   fined   and   imprisoned  in 
the  discretion  of  the  court. 

We  also  recommend  that  Section  34,  Act 
302,  Public  Acts  1915,  be  amended  so  as 
to  include  special  fees  credited  to  the  state 
highway  department,  consisting  of  licenses 
for  chauffeurs,  manufacturers  and  dealers' 
licenses;  duplicate  plates  lost,  or  destroyed, 
and  motorcycle  licenses  be  included  in  the 
distribution  to  be  returned  to  the  treasurer 
of  each  county  on  the  basis  of  50  per  cent 
of  the  amount  collected  to  be  used  to  main- 
tain the  highways  by  the  local  authorities. 
During  the  past  year  over  $30,000  was  col- 
lected from  this  source,  the  major  portion 
coming  from  Wayne  County,  and  all  of  it 
was  credited  to  the  state  highway  depart- 
ment. We  feel  that  it  should  be  treated  in 
the  same  manner  as  the  amounts  collected 
from  registered  motor  vehicles  in  each 
county;  and  we  urge  that  the  proper  steps 
be  taken  by  the  board  of  supervisors  to 
bring  this  recommendation  to  the  atten- 
tion of  the  Wayne  County  delegation  in  the 
state  legislature. 


Finds  Electrolytic  Sewage  Treatment  Little 
Better  Than  Lime  Alone 

Company  Orders  Tests  at  Decatur  Plant  Discontinued  and  Outfit 
Dismantled  After  City  Insists  on  Comparison  with  Lime  Only 

By  EDWARD  BARTOW 
Director,  Illinois  State  Water  Survey 


THE  Illinois  State  Water  Survey  was 
invited  on  July  12  to  "co-operate  with 
and  assist  the  city  to  whatever  extent  it 
may  feel  able  to  or  disposed"  in  the  official 
tests  of  the  "electrolytic  lime"  sewage-dis- 
posal plant  built  at  Decatur  by  the  Elec- 
trolytic Sanitation  Company  of  Illinois. 
Analyses  developed  the  fact  that  the  purifi- 
cation by  treatment  with  lime  alone  was 
greater  than  that  obtained  in  several  of 
the  individual  samples  treated  with  lime 
and  electricity. 

An  outline  indicating  some  of  the  items 
to  be  considered  in  determining  the  effi- 
ciency of  the  plant  was  prepared  and  sub- 
mitted to  the  chemists  who  were  to  conduct 
the  tests  on  the  ground.  The  following 
items  were  suggested: 

I.  Cost  of  Installation. 

(a)  Comparison  with  cost  of  installing  plants  of 
other  types. 

II.  Cost  of  Maintenance. 

(a)  Power  for  the  mechanical  operation. 

(b)  Power  for  the  electrolysis. 

(c)  Litme  and  other  chemicals. 


( d )  Labor. 

(e)  Interest  and  depreciation. 

(f)  Dispos.al  of  sludge. 

1.  Sludge  pressing. 

2.  Moisture  in  sludge. 

3.  Hauling  of  sludge. 

i.  Land  required  for  disposal. 

HI.  Efficiency  of  Plant, 
(a)    Effect  of  electrolysis. 
<b)    Effect  of  lime. 

(c)  Effect  of  sedimentation  (sedimentation  ca- 
pacity necessary). 

(d)  Quality  of  effluent  measured  by  total  residue, 
organic  nitrogen,  putrescibility,  oxygen  consumed, 
alkalinity   (to  phenolphthalein  and  methyl  orange). 

(e)  (Comparison  of  quality  of  effluent  with  re- 
ported effluents  obtained  by  other  processes. 

It  was  impossible  for  the  Water  Survey 
to  obtain  data  concerning  all  of  the  items 
enumerated.  Some  have  been  discussed  in 
the  report  furnished  by  the  chemists  and 
engineer,  but  others  have  not  yet  been 
given  sufficient  consideration.  The  report 
shows  the  estimated  costs  of  installing  the 
electrolytic-lime  purification  plant,  but  does 
not  give  data  showing  a  comparison  of  the 
cost  of  treatment  with  the  cost  by  other 
types  of  sewage-purification  plants,  espe- 
cially plants  which  might  obtain  an  effluent 


Analyses  op  Samples  from  Decatur  Sewaqb  Experimental  Plant 

(Chemical  Results  in  Parts  Per  Million) 

Sewage  Treated  with  Electricity  and  Lime 

, Nitrogen > , Solids ^ 

Total  Nitrite  Sus- 

Ammonla  Organic     and  Nitrate         Total  pended         Dissolved  Alkalinity 

Date                                       Raw.    Effl.      Raw     Effl.  Raw    Effl.     Raw       Effl.    Raw     Effl.    Raw      Effl.  Raw  Effl. 

July  24 26.4      12.0       1.0     1,840     1,487     245        62     1,595      1,425  364  146/360 

Auk      4 46.0     11.2       0.5        0.3     1,515      1.550     460        20     1,055      1,530  460  200/380 

Aug.  11 28.0     12.0       0.7        0.2     1.505     1,405     190        60     1,315     1,345  440  120/140 

Aug.  19 36.0     14.0     188         82         1.2        1.2     1,970     1,549      291        67     1,679      1,482  320  116/160 

Aug.  20 24.0     12.0     136         76         1.0        1.0     2,830      1,653      517        66     2,213      1,587  320  132/200 

Aug    20 72.0     15.0        24         75         0.8        1.8     1,537     1,508      165        64      1,372      1,424  520  108/192 

Aug    20..' 42.0     13.0        70         75         1.6        1.6     2,159      1,524      381        40     1,778      1,484  440  96/208 

Aug.  25 28.0     24.0       0.32     l.«     1.548     1,417     216        24     1,332     1,393  340  64/324 

Aug.  25 28.0     20.0       0.64     2.0     1,576     1,386     224        20     1,352     1,365  360  80/284 

Average 36.8     14.8     104         77         0.75     1.2     1.809      1,498     29.9       47     1,520     1,448  369  118/227 

Average  per  cent  removed    ...      59.8       26          17.2       84.4        4.73  ...  42.7 

Sewage  Treated  with  Lime  Alone 

Oct       6 48.0     27.2        54.4     46.4     1.4        1.1     1,581      1,354      313        26     1,268      1,328  .il2  i24/488 

Oct.      6 36.8      24.8        41.6     55.2     1.0        0.9     1.436      1,336     198        45      1,238      1,291  468  112/440 

Average 42.4     26.0        48.0     50.8     1.2        1.0     1.508     1,345      255        35      1,253      1,309  490  118/464 

Average  per  cent  removed    ...      39.0  Increase,  3.8      10.8      ...     86.4  Increase,  4.3  ...  5.3 

•Amount  of  lime  from  Mariner  &  Hosklns'  report  of  official  test 


Lb.  lime 

Ox.  Cons.  per  mil. 

Raw  Effl.  Methylene  Blue  Effl.            gal. 

302      isr,      15  hr.  at  20  deg.  C • 

164      174      10  min.  at  20  deg.  C 3,149 

160     165        5  min.  at  20  deg.  C 3.757 

350      291       3,433 

390      235       2.600 

212      215       

260      270       

200     1821 

202     186)  Decolorized  in  few  minutes 

249     211 
...     15.3 


Decolorized  in  few  minutes.  .    2,400 


264 
260 

178 
168 

262 

173 

34 
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of  the  same  quality,  as,  for  example,  chem- 
ical precipitation  with  lime. 

The  Water  Survey  has  also  been  unable 
to  obtain  estimates  of  the  cost  of  mainte- 
nance and  can  only  form  conclusions  from 
the  results  furnished  by  the  chemists  and 
engineer  of  the  company.  In  these  esti- 
mates we  note  especially  the  high  value 
given  to  the  sludge.  We  have  been  unable 
to  confirm  the  statement  through  corre- 
spondence with  manufacturers  of  fertilizer. 
It  is  our  belief  that  the  dried  sludge  con- 
taining about  1.6  per  cent  nitrogen  (N) 
would  have  little  if  any  value  and  would 
probably  be  disposed  of  only  at  considerable 
expense  to  the  city. 

During  the  official  test  the  plant  was  vis- 
ited on  five  different  occasions  by  Dr.  F. 
W.    Mohlman,    J.    F.    Schnellbach   and   the 


LOOSE  BOARD  CONCRETED  INTO  WEST  COLUMN 

writer.  Samples  of  raw  sewage  and  of  the 
final  effluent  were  obtained  and  brought  to 
the  State  Water  Survey  laboratory  for  anal- 
ysis. At  the  conclusion  of  the  official  test 
the  plant  was  run  for  a  short  time  without 
electricity.  One  visit  was  made  during  this 
period  and  samples  collected  for  examina- 
tion. Additional  samples  would  have  been 
taken  when  the  plant  was  running  without 
electricity,  if  the  company  officials  had  not 
ordered  the  plant  shut  down. 

Lime  Alone  Better  at  Times 

The  results  of  the  analyses  have  been 
compared,  as  shown  in  the  accompanying 
table.  When  lime  alone  was  used,  less 
lime  was  added  than  on  any  of  the  days 
when  lime  and  electricity  were  being  used. 
The  raw  sewage  was  approximately  of  the 
same  concentration.  That  treated  with  lime 
alone  was  weaker  than  the  average  if  meas- 
ured in  terms  of  total  residue,  suspended 
solids,  dissolved  residue,  and  total  organic 
nitrogen,  but  stronger  if  measured  by  am- 
monia nitrogen  and  oxygen  consumed.  The 
purification  by  treatment  with  lime  alone 
was  greater  than  that  obtained  in  several 
of  the  individual  samples  treated  with  lime 
and  electricity.  The  alkalinity  to  methyl 
orange  did  not  show  as  great  a  decrease 
when  lime  alone  was  used,  indicating  the 
use  of  a  smaller  proportion  of  lime  and 
confirming  the  figures  obtained  by  weigh- 
ing the  lime.  Measured  in  terms  of  oxygen 
consumed  the  reduction  was  greater  with 
lime  alone,  though  in  some  individual  cases 
greater  reduction  was  obtained  with  lime 
and  electricity. 

Company  Objects— Quits 

We  regret  that  because  of  the  objections 
of  the  company  we  were  unable  to  obtain 
further  samples  when  the  plant  was  run- 


ning with  lime  alone.  While  it  is  unsatis- 
factory to  draw  conclusions  from  a  single 
test  with  lime  alone,  yet  the  results  ob- 
tained are  better  than  some  of  the  indi- 
vidual results  obtained  with  lime  and  elec- 
tricity. This  would  indicate  that  a  series 
of  tests  would  show  lime  to  be  as  efficient 
as  a  combination  of  lime  and  electricity. 
After  the  test  with  lime  alone  the  city  in- 
sisted that  there  should  be  a  comparative 
test  of  one  week's  duration  with  lime  and 
electricity  and  of  one  week's  duration  with 
lime  alone. 

This  test  was  started  on  Oct.  23,  using 
lime  and  electricity.  Composite  samples 
were  taken  to  be  analyzed  in  triplicate  by 
the  chemist  of  the  company,  the  city  chem- 
ist and  the  State  Water  Survey.  After 
five  days  of  operation  the  test  was  discon- 
tinued by  the  company  and  the  plant  or- 
dered to  be  dismantled.  The  city  will,  how- 
ever, install  sufficient  apparatus  to  test  the 
eflfect  of  lime  on  the  Decatur  sewage. 


Poor   Concrete   in    Columns 
Caused  Failure  of  Bridge 

C.  B.  McCuUough  Reports  Improper  Construc- 
tion as  Cause — Laitance,  Segregation  of 
Aggregates  and  Loose  Board  Found 

AN  INVESTIGATION  of  the  cause  of 
the  failure  of  a  reinforced-concrete 
highway  bridge  at  Independence,  Ore.,  has 
recently  been  reported  by  C.  B.  McCullough, 
of  the  civil  engineering  department  of 
Oregon  Agricultural  College,  Corvallis,  Ore. 
Careless  and  incorrect  methods  of  construc- 
tion are  cited  as  being  chiefly  responsible. 
The  more  important  weaknesses  found  are 
the  presence  of  laitance,  of  segregated  ag- 
gregates and  lack  of  bond  due  to  excess 
water  and  of  an  embedded  board  near  the 
base  of  one  column  which  caused  the  for- 
mation of  a  pocket  of  very  friable  concrete. 
It  is  stated  that  the  contractor  is  in  large 
measure  responsible  for  the  faulty  construc- 
tion resulting  in  failure,  and  that  the 
county  is  in  a  minor  degree  responsible  in 
not  insisting  upon  careful  inspection. 

Workmanship  Faulty 

One  lesson  to  be  learned  from  the  man- 
ner of  failure  of  the  50-ft.  girders  is  the 
efficacy  of  shear  stirrups  in  preventing  di- 
agonal tension  cracks.  The  following  ab- 
stracts are  taken  from  the  report. 

Careful  analysis  of  the  design  revealed  no 
inherent  weakness  therein,  and  no  reason 


is  found  to  blame  the  cement.  While  por- 
tions of  the  concrete  are  lean  and  friable, 
other  portions  immediately  adjacent  are  of 
much  better  quality.  A  sample  taken  just 
above  the  point  of  failure  near  the  base  of 
the  west  column  developed  a  compressive 
strength  of  1146  lb.  per  square  inch,  about 
three  times  the  actual  unit  loading  at  time 
of  failure.  Fine  sand  was  found  in  some 
parts  of  the  columns,  and  the  concrete  was 
very  lean  and  porous. 

Examination  of  the  columns  and  footings 
indicates  that  the  latter  did  not  settle,  but 
that  the  columns  failed  above  the  foot- 
ing, the  longitudinal  reinforcement  being 
buckled.  The  concrete  at  the  point  of  fail- 
ure in  the  west  column  was  loose  and  fri- 
able, probably  due  to  the  presence  of  a 
loose  board  concreted  into  it  near  the  base 
so  as  to  cause  the  formation  of  a  pocket  of 


DIAGONAL  CRACKS   IN   WEBS   OF   50-FOOT   GIRDERS 
— CRACKS  BEGIN  WHERE  STIRRUPS  END 

considerable  size.  The  load  was  thus  con- 
centrated upon  a  relatively  small  sound  sec- 
tion of  the  column.  Marked  segregation  of 
material,  showing  sandy  streaks  inter- 
banded  with  streaks  of  rich  mortar,  was 
also  found.  In  one  spot  an  analysis  showed 
proportions  of  1 :17 :34.  Such  a  sand  pocket 
could  be  explained  only  by  improper  or  care- 
less proportioning  or  by  lack  of  thorough 
mixing. 

The  east  column  near  the  point  of  failure 
showed  complete  stratification — a  layer  of 
coarse  aggregate  devoid  of  finer  material, 
above  this  a  layer  of  fine  aggregate,  also 
very  lean,  and  above  this  a  white  chalky 
material,  which  is  undoubtedly  laitance 
washed  to  the  surface  during  the  operation 
of  depositing  the  concrete.  The  bond  be- 
tween aggregate  and  mortar  was  every- 
where found  to  be  poor,  and  connected  lines 
of  air  voids  surrounding  the  stone  were 
very  apparent.  The  concrete  was  evidently 
deposited  too  wet  and  a  film  of  excess  water 
not  forced  to  the  surface  by  thorough  work- 
ing of  the  mass  had  been  drawn  slowly  to 
the  surface  and  left  the  aggregate  sepa- 
rated from  the  mortar  by  lines  of  connected 
air  voids. 

In  the  conclusions,  strong  emphasis  is 
given  to  the  fact  that  the  failure  was  the 
result  of  careless  and  incorrect  methods  of 
placing  the  concrete,  and  the  responsibility 
is  placed  upon  the  contractor  and  the 
county,  the  latter  in  not  insisting  upon  ex- 
pert supervision  and  inspection. 


LAITANCE   AND   STRATIFICATION 


Operates  Autos  for  Less  Than  5  Cents 
a  Mile 

The  thirteen  automobiles  used  by  the  San 
Diego  (Cal.)  operating  department  covered 
during  the  month  of  September  14,663 
miles  at  an  average  cost  per  mile  of  $0,047. 
This  includes  all  repairs,  tires  and  tubes, 
gas,  distillate  and  oil. 


598 


ENGINEERING     RECORD 


Vol.  74,  No.  20 


Interstate  Commerce  Commission  Makes  Its 
First  Two  Tentative  Valuation  Reports 

Original  Cost  Not  Found  for  Atlanta,  Birmingham  &  Atlantic  or  Texas 
Midland — No  Allowance  for  Appreciation,  Contingencies  or  "Other  Values" 


ORIGINAL  cost  complete  is  not  at- 
tempted in  either  of  the  first  two  ten- 
tative valuations  reported  by  the  Interstate 
Commerce  Commission  under  the  federal 
Valuation  Act.  The  reports,  as  announced 
in  the  news  section  of  this  journal  last 
week,  cover  the  Atlanta,  Birmingham  & 
Atlantic  Railroad  and  the  Texas  Midland 
Railroad,  and  are  dated  respectively  Oct.  19 
and  Oct.  21,  1916.  In  the  case  of  the  for- 
mer, original  cost  is  dismissed  with  the 
statement  that  it  could  not  be  found.  Origi- 
nal cost  of  equipment  and  of  land  is  given 
for  the  Texas  Midland.  In  both  reports 
accrued  depreciation  is  deducted  to  deter- 
mine reproduction  cost  less  depreciation, 
though  there  is  lack  of  uniformity  in  the 
deductions  for  engineering  and  some  of  the 
general-expenditures  accounts.  No  "other 
values  or  elements  of  value"  were  found  in 
either  property,  and  there  is  no  mention  or 
apparent  allowance  of  appreciation,  con- 
tingencies or  working  capital — or  of  de- 
velopment expenses  or  going  value,  which 
the  carriers  have  sought  to  have  included 
in  the  "other  values  or  elements  of  value." 
No  allowance  is  made  for  land  other  than 
the  market  value  of  contiguous  land. 

Parts  of  both  reports,  as  well  as  parts  of 
reports  on  several  other  carriers,  have 
been  in  the  hands  of  the  carriers  for  several 
months,  and  were  in  fact  discussed  at  in- 
formal conferences  between  the  Division  of 
Valuation  and  the  carriers  concerned  in 
June.  These  partial  reports,  as  well  as 
some  of  the  carriers'  comments  thereon, 
were  printed  by  the  general  secretary  of 
the  Presidents'  Conference  Committee, 
Thomas  W.  Hulme,  Philadelphia,  and  dis- 
tributed among  the  carriers.  The  commit- 
tee has  distributed  the  reports  of  Oct.  19 
and  21  in' the  same  way. 

Atlanta,  Birmingham  &  Atlantic 

•  The  report  proper  on  the  Atlanta,  Bir- 
mingham &  Atlantic,  as  printed  by  the 
Presidents'  Conference  Committee,  has 
fifty-three  pages.  The  property  comprises 
641  miles  of  operated  line,  including  15 
miles  leased  from  the  Georgia  Terminal  and 
the  Alabama  Terminal  Railroad.  The  report 
gives  tabulated  statements  of  the  reproduc- 
tion cost  new,  reproduction  cost  less  depre- 
ciation and  present  value  of  land  of  the 
whole  property  allocated  as  to  corporate 
ownership  and  of  the  individual  properties 
allocated  as  to  primary  accounts  and  as  to 
states.  It  also  gives  a  general  description 
of  the  property,  and  discusses  briefly  the 
physical  conditions  relating  to  construction ; 
economic  conditions  relating  to  traffic;  cor- 
porate history;  development  of  fixed  physi- 
cal property;  history  of  capital  financing, 
increases  and  decreases  in  securities  in  any 
reorganization ;  aids,  gifts,  grants  and  dona- 
tions; results  of  corporate  operations;  in- 
vestment in  road  and  equipment,  and 
numerous  other  subjects,  both  for  the  main 
company  and  for  the  terminal  properties. 

The  engineering  report  presented  to  the 
carriers  earlier  in  the  year  sets  forth  the 
program  for  reproduction  and  explains  the 
bases  for  unit  prices  and  other  figures 
adopted.  The  accounting  report  of  68  pages 
deals  mainly  with  the  corporate  history  of 
the  property,  including  that  of  the  related 


companies.  The  land  report  contains  only 
11  pages;  it  classifies  the  lands  in  various 
ways,  and  then  explains  briefly  how  the  land 
was  appraised. 

Reproduction  Totals 

The  property  was  valued  as  of  June  30, 
1914.  As  stated  in  the  note  in  last  week's 
issue,  the  estimated  reproduction  cost  new 
on  that  date,  exclusive  of  land,  is  $24,154,- 
998  and  the  present  value  of  the  land  is 
given  as  $2,291,413.  Depreciation  to  the 
extent  of  $4,746,188,  or  approximately  20 
per  cent,  is  deducted  from  the  road,  equip- 
ment and  general-expenditures  accounts  to 
obtain  reproduction  cost  less  depreciation, 
giving  a  total  of  $19,408,810  exclusive  of 
land. 

Reproduction  cost  new  plus  present  value 
of  land,  as  given  by  the  commission,  is  $26,- 
446,441,  which  may  be  regarded  as  the  com- 
mission's total  for  reproduction  cost  new. 
This  compares  with  an  outstanding  capitali- 
zation of  $54,571,176.14  for  the  Atlanta, 
Birmingham  &  Atlantic  Railroad  alone,  the 
two  terminal  companies  being  capitalized 
for  about  $9,500,000  and  there  being  in 
addition  outstanding  receivers'  certificates 
amounting  to  $4,994,000,  for  which  the 
three  companies  were  jointly  liable.  This 
gives  a  capitalization  per  mile  of  the  main 
company  of  $86,296,  and  a  total  reproduc- 
tion cost  new  per  mile  of  line  operated  of 
$41,258,  or,  excluding  the  terminals,  $37,- 
860. 

Jan.  1,  1909,  the  main  property,  and  the 
following  month  the  terminal  companies, 
were  placed  in  the  hands  of  a  receiver,  and 
have  so  continued  to  the  date  of  valuation. 
For  the  eight  years  and  two  months  from 
May  1,  1906,  to  June  30,  1914,  the  report 


shows  a  net  loss  from  operation  of  $4,446,- 
695.25.    No  dividends  have  been  paid. 

DEPRECU.TION  OF  PRIMARY  ACCOUNTS 

Coming  now  to  the  primary  accounts, 
space  does  not  permit  their  presentation  in 
full,  but  some  of  them  are  given  in  Table  1. 
The  depreciation  percentages  have  been 
computed  by  this  journal.  Of  the  large 
road  items  it  will  be  noted  that  the  highest 
percentage  deducted  is  from  ties.  Track- 
laying  and  surfacing  is  diminished  23  per 
cent.  Grading  is  reduced  0.17  per  cent. 
No  deduction  is  made  from  engineering. 


Table  1 — Rbpboduction  Figures  pok  Certain  Pri- 
mary Accounts.  Atlanta.  Birmingham 

&  Atlantic  Railroad 

Depre- 
ciation 
Reproduction  cost       deduc- 

,. * V  tion, 

Less  de-  per 

Class                        New          preciation  cent 
Road : 

Engineering $569,503         $569,503  0 

Grading    5,263,885        5,254,891  0.17 

Bridges,  trestles  and 

culverts    2,370,720       1,980,705  16 

Ties   999,281           508,347  49 

Rails 2,717,804        2,400,600  12 

Ballast    381,770           278,343  27 

Traclilaylng  and  sur- 
facing        716,705           549,166  23 

Equipment : 

Steam    locomotives..    1,263,647           942,793  25 

Freight-train   cars...    2,895,376       1.570,641  46 

Passenger-train    cars      399,780          264,357  34 
Total      road      oTMf 

equipment    20,912,153         16,653,400  20 

General  expenditures : 
Organization  ex- 
penses          20,912             16,729  20 

General    officers    and 

clerks    125,473          100,878  20 

Law    62,736             50.190  20 

Stationery  and  print- 
ing              20,912             16,730  20 

Taxes    104,561             83,649  20 

Interest   during   con- 
struction         1,215.737           972,590  20 

Other  expenditures — 

general   83,648            66,918  20 


Table   2 — Percentages  of  Road   and  Equipment 

Totals  Allowed  for  General-Expenditures 

Accounts 

Organization  expenses   0.1 

General  officers  and  clerks 0.6 

Law 0.3 

.Stationery  and  printing 0.1 

Taxes    0.5 

Other  expenditures — general 0.4 

Total 2.0 


Table  3 — Reproduction  Figures  for  Certain  Pri- 
mary Accounts,  Texas  Midland  Railroad 

Depre- 
ciation- 
Reproduction  cost      deduc- 

, * X  tion. 

Less  de-  per 

Class                        New          preciation  cent 
Road; 

Engineering $54,926             48,807  9 

Grading    411,866           411,471  0.11 

Bridges,  trestles  and 

culverts    387,792           289,461  25 

Ties   272,688           136,345  50 

Rails    525,134           434,205  21 

Ballast    210,637           168,509  20 

Tracklaying  and  sur- 
facing           207,502           140,642  32 

Equipment : 

Steam    locomotives..       187,928           107,643  43 

Freight-train     cars..       190,432           120,423  37 

Passenger-train    cars         73,455             39,236  47 
Total      road      and 

equipment    3,183,360           2,370,64$  26 

General  expenditures  : 
Organization  ex- 
penses                  831-                  831  0 

General    officers    and 

clerks    15,000             15,000  0 

Law     9,100               9,100  0 

Stationery  and  print- 
ing                1,100               1,100  0 

Taxes    5,971               4,478  25 

Interest   during   coh- 

struction 144,691           108,052  25 


which,  the  engineering  report  states,  was 
figured  at  various  percentages  from  2y2 
to  5.  This  allowance  of  100  per  cent  for 
the  service  condition  of  engineering  is  in 
conformity  with  the  views  of  the  Engineer- 
ing Board  of  the  Division  of  Valuation,  as 
set  forth  in  the  Engineering  Record  of  June 
17,  page  794.  Of  the  equipment  accounts, 
freight-train  cars  sustain  the  heaviest  de- 
duction— 46  per  cent. 

Considering  the  combined  total  of  the 
road  (exclusive  of  land)  and  equipment  ac- 
counts, the  depreciation  deduction  averages 
approximately  20  per  cent,  and  this  is  the 
deduction  made  uniformly  from  the  general- 
expenditures  accounts.  The  reproduction- 
cost-new  figures,  with  the  exception  of  in- 
terest during  construction,  are,  as  the  engi- 
neering report  states,  percentages  of  the 
total  of  the  road  and  equipment  accounts, 
exclusive  of  land.  These  percentages  are 
as  shown  in  Table  2,  making  a  total  of  2 
per  cent.  The  estimated  depreciation  of  the 
terminal  properties  is  less  than  for  the 
main  company,  and  the  depreciation  of  gen- 
eral expenditures  is  correspondingly  re- 
duced. 

Interest  During  Construction 

Interest  during  construction  was  reck- 
oned at  5  per  cent  per  annum  on  all  road 
and  equipment  accounts  except  land.  Inter- 
est on  the  road  accounts  was  figured  for 
one-half  the  construction  period,  plus  three 
months,  of  a  particular  section,  it  being 
considered  essential  to  have  the  money  on 
hand  three  months  in  advance  of  actual 
expenditure.  The  construction  periods  as- 
signed vary  from  1^/2  to  3  years,  the  maxi- 
mum period  being  allowed  for  two  sections 
only  in  mountain  country  where  the  work 
is  heavy.  Interest  on  the  equipment  ac- 
counts was  reckoned  at  5  per  cent  for  a 
period  of  three  months. 

Land  is  figured  on  the  basis  of  market 
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value  of  contiguous  land,  with  no  allowance 
for  cost  of  acquisition,  severance  or  con- 
tinuity. The  iigures  are  kept  separate  from 
the  reproduction  cost  totals,  and  are  desig- 
nated "present  value  of  land." 

As  previously  stated,  nothing  is  allowed 
for  "other  values  or  elements  of  value." 
Neither  is  there  separate  mention  of  de- 
velopment expenses,  appreciation  of  road- 
bed and  track,  contingencies  or  working 
capital,  and  apparently  nothing  is  allowed 
for  them. 

The  road  accounts,  general  expenditures 
and  land  items  are  allocated  to  the  two 
states,  Georgia  and  Alabama,  containing 
the  properties.  There  is  no  allocation  of 
equipment. 

Texas  Midland  Railroad 

Covering  a  road  of  only  111  miles,  the 
Texas  Midland  report  is  much  smaller.  As 
already  announced,  the  reproduction  cost 
new  and  reproduction  cost  less  deprecia- 
tion are  given  as  $3,382,004  and  $2,527,417 
respectively.  Both  figures  exclude  land, 
which  is  given  a  present  value  of  $236,690. 
These  figures  compare  with  a  capitalization 
of  $2,112,000.     Per  mile  the  capitalization 


Table    4 — Pbrcbntabe    op   Road    and    Equipment 

ToTAi/B  Allowed  for  General-Expenditures 

Accounts 

Organization  expenses 0.03 

General  officers  and  clerks 0.47 

1-a.w     0.29 

Stationery    and    printing 0.03 

Taxes    : 0.19 

Other    expenditures — general 0.00 

Total     . . .  . ; 1.01 


is  $19,027,  the  estimated  reproduction  cost 
new,  taking  into  account  the  report's  figure 
for  present  value  of  land,  is  $82,601  and 
reproduction  cost  less  depreciation  $24,902. 

As  to  the  primary  accounts,  the  figures 
corresponding  to  those  in  Table  1  for  the 
Atlanta,  Birmingham  &  Atlantic  are  given. 
(They  are  exclusive  of  subsidiary  proper- 
ties valued  at  about  $22,000.)  It  will  be 
noted  that  depreciation  is  deducted  from 
engineering,  the  engineering  report  explain- 
ing that  the  service  condition  ior  prelimi- 
nary and  location  surveys  and  for  construc- 
tion of  roadbed  is  assumed  to  be  100  per 
cent,  the  remaining  expense  being  given  a 
service  condition  per  cent  equal  to  the 
weighted  service  condition  per  cent  of  the 
remaining  road  accounts  (exclusive  of 
land).  On  the  other  hand  no  depreciation 
deduction  is  made  from  the  figures  for  or- 
ganization expenses,  general  officers  and 
clerks,  law  or  stationery  and  printing. 

These  figures,  and  that  for  taxes,  were 
not  determined  by  percentages  of  the  road- 
and-equipment  total,  as  was  done  on  the 
Atlanta,  Birmingham  &  Atlantic,  but  were 
estimated  in  each  case.  Nothing  is  accred- 
ited to  other  expenditures — general.  The 
resulting  percentages  of  this  total,  corre- 
sponding to  Table  2,  figure  approximately 
as  shown  in  Table  4,  and  total  1.01  per  cent. 

Interest  during  construction  is  figured  on 
one-half  the  total  expenditures  for  the  total 
period  of  construction. 

Original  Cost 

On  the  subject  of  original  cost  the  report 
says: 

"An  attempt  was  made  by  the  account- 
ants of  the  commission  to  show  as  required 
by  the  statute  the  original  cost  to  date  of 
each  piece  of  property  in  detail.  For  this 
purpose  every  voucher  of  the  Texas  Mid- 
land Railroad  was  examined  and  an  attempt 
made  to  rewrite  the  investment  account  of 


that  company  according  to  present  account- 
ing rules  of  the  commission.  The  result 
has  not  been  satisfactory.  It  was  possible 
to  correct  many  errors,  but  there  were  also 
many  instances  in  which  the  voucher  could 
not  be  allocated  with  reasonable  certainty. 
Great  diflSculty  was  experienced  in  deter- 
mining what  should  be  written  out  of  the 
account  by  reason  of  retirements  of  worn- 


out  and  abandoned  property.  ...  It 
was  possible  to  identify  the  equipment  now 
in  existence  and  show  the  cost  of  that,  and 
also  to  show  original  cost  of  lands  with 
reasonable  certainty,  but  to  attempt  a  state- 
ment of  the  original  cost  of  particular 
structures,  or  by  primary  accounts  or  even 
of  the  property  as  a  whole  would  be  entirely 
misleading." 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


"  Uniformity  Coefficient "  a 
Misnomer 

Sir:  As  clearness  and  conciseness  of 
definition  are  most  desirable  in  engineering 
education,  I  want  to  call  attention  to  a  lack 
of  both  which  exists  in  defining  the  "uni- 
formity coefficient"  of  sand.  The  diffi- 
culty can  be  obviated  to  a  large  extent,  it 
seems  to  me,  by  introducing  a  name  for 
the  larger  size  which  is  taken  to  determine 
this  coefficient;  that  is  to  say,  the  size  than 
which  60  per  cent  of  the  given  sample  is 
smaller  and  40  per  cent  is  larger.  For 
some  time,  in  referring  to  that  size,  I  have 
used  the  term  "uniformity  size,"  which 
seems  to  me  appropriate,  as  this  size  is 
only  used  for  the  purpose  of  determining 
the  uniformity  of  a  given  sample.  Having 
defined  the  uniformity  size  as  above,  and 
following  the  usual  definition  for  effective 
size  as  being  that  size  than  which  10  per 
cent  of  the  given  sample  is  smaller  and  90 
per  cent  is  larger,  it  is  a  simple  matter  to 
define  the  "uniformity  coefl!icient"  as  the 
ratio  between  the  uniformity  size  and  the 
effective  size. 

I  hope  the  above  suggestion  will  attract 
the  attention  of  those  interested  and  pro- 
duce some  discussion  of  the  subject. 

Hugh  Miller, 
Lecturer  in  Civil  Engineering,  Rice  Insti- 
tute. 

Houston,  Texas. 


Belts  for  Floating  Concrete 
Should  Be  Waterproof 

Sir:  Referring  further  to  the  use  of 
belts  for  floating  concrete  pavements  (see 
the  Engineering  Record  of  Oct.  14,  page 
481),  I  am  convinced  from  the  experience 
of  several  contractors  during  the  past 
month  that  the  best  results  are  to  be  ob- 
tained from  the  use  of  rubber-coated  belts, 
or  with  a  belt  that  is  at  least  well  vul- 
canized so  as  to  render  it  absolutely  water- 
proof. An  ordinary  canvas  belt  not  prop- 
erly waterproofed  is  of  no  service,  as  it 
soon  becomes  saturated. 

I  am  still  inclined  to  believe  that  the  8- 
in.  belt  should  be  used  for  the  first  float- 
ing, and  on  a  number  of  jobs  have  secured 
excellent  results  by  the  use  of  this  same 
belt  for  the  second  floating,  although  it  is 
necessary  for  convenience  and  economy  of 
operation  to  have  two  belts  on  the  job. 

It  takes  some  little  time  and  considerable 
patience  to  break  in  a  new  belt,  due  to  the 
fact  that  new  belting  is  very  stiff  and  has 
a  tendency  to  scallop  at  the  edges.  This 
is  particularly  true  of  the  wider  and 
heavier  belts. 

I  have  found  a  number  of  contractors 
who  were   not   securing  the  best  results, 


due  to  the  fact  that  they  did  not  limber  up 
the  belt  before  using  it  and  did  not  float 
at  the  proper  time.  With  these  matters 
straightened  out  I  find  no  case  where  the 
belt  had  not  been  entirely  satisfactory  to 
all  parties  concerned. 

H.   B.  BUSHNELL, 
Division  Engineer,  Illinois  State  Highway 
Department. 
Aurora,  111. 


A  Sewer  System  Without  Manholes 
or  Records 

Sir:  Previous  to  1915,  at  which  time 
the  commission-manager  form  of  govern- 
ment went  into  power,  the  city  of  St.  Au- 
gustine, Fla.,  had  made  only  spasmodic 
efforts  at  retaining  the  services  of  a  city 
engineer.  It  was  customary  to  retain  the 
services  of  an  outside  firm  to  do  the  engi- 
neering work,  and  the  yearly  average  paid 
on  such  work  would  have  nearly  paid  the 
salary  of  a  good  engineer.  The  results  ob- 
tained by  the  city  by  this  hit-and-miss 
method  cannot  be  compared  with  the  results 
if  a  permanent  engineer  is  employed.  The 
permanent  engineer  has  time  and  oppor- 
tunity to  gather  information,  study  condi- 
tions and  work  toward  a  general  plan. 
Better  permanent  records  will  al^o  be  left. 

When  the  writer  accepted  the  position  of 
city  engineer  of  St.  Augustine  in  October, 
1915,  he  found  that  the  storm  sewers  were 
not  doing  the  work  that  should  be  expected 
of  them.  The  water  would  stand  over  some 
of  the  catchbasins  for  nearly  a  day  after  a 
rain.  There  were  only  three  manholes  to 
be  found  on  6  miles  of  storm  sewers,  and 
the  only  plan  to  be  found  was  one  owned 
by  the  Florida  East  Coast  Hotel  Company, 
showing  the  approximate  location  of  a  num- 
ber of  services  which  that  company  had 
constructed,  some  as  early  as  1887. 

The  sewer  grades  must  necessarily  be 
very  slight,  for  the  ground  is  very  flat  and 
there  is  scarcely  a  place  10  ft.  above  mean 
sea  level.  Notwithstanding  this  very  flat 
grade  no  attempt  had  ever  been  made  to 
clean  the  sewers  except  occasionally  to  flush 
with  a  firehose,  although  a  large  percentage 
had  been  in  the  ground  over  25  years. 

Manhole  and  catchbasin  castings  and  a 
sewer-cleaning  machine  were  purchased  and 
the  work  of  constructing  manholes  for  the 
purpose  of  cleaning  the  sewers  was  for  the 
first  time  begun  in  December,  1915. 

Much  difficulty  was  experienced  in  most 
of  the  sections  in  running  the  rods  through 
the  sewers,  and  in  nearly  every  case  it  was 
necessary  to  flush  the  sewer  to  aid  the  rods. 
All  the  sewers  were  found  to  have  large 
quantities  of  dirt  and  occasionally  large 
chunks  of  roots.  One  12-in.  sewer  in  a 
prominent  street,  close  to  the  business  and 
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hotel  district,  was  95  per  ceht  full  of  dirt. 

In  one  instance  two  12-in.  and  one  8-in. 
line  emptied  into  a  10-in.  trunk.  This 
trunk,  as  well  as  some  other  sewers,  had 
an  up  grade  toward  the  outlet.  In  two  other 
cases  one  12-in.  pipe  formed  the  outlet  for 
two  12-in.  pipes,  all  on  about  the  same 
grade. 

The  Valencia  St.  sewer  was  shown  by  the 
Florida  East  Coast  Hotel  Company  plan  to 
run  through  the  railroad  yards  and  empty 
into  the  San  Sebastian  River  near  the  rail- 
road bridge.  A  thorough  search  for  the 
outlet  revealed  nothing  until  a  foreman  was 
found  who  had  been  around  the  yards  for 
a  number  of  years.  He  went  to  a  point 
about  50  ft.  back  from  the  present  shore 
line  and  said  that  the  end  of  the  pipe  was 
under  the  place  where  he  stood.  The  end  of 
the  pipe  was  found  buried  under  rubbish  5 
ft.  deep. 

The  process  of  cleaning  the  sewers  re- 
vealed obstructions  in  the  pipe.  In  several 
cases  pipes  of  various  sizes  crossed  through 
the  sewer.  One  4-in.  gas  main  crossed 
through  the  center  of  a  12-in.  sewer. 

One  6-in.  lateral  from  a  catchbasin  ex- 
tended 4  in.  into  the  8-in.  main  with  which 
it  connected.  One  obstruction  was  a  sharp 
reverse  curve  made  by  two  one-eighth 
bends.  There  was  no  apparent  cause  for 
this  freak. 

When  the  work  of  constructing  manholes 
was  begun  there  was  adverse  criticism,  for 
it  was  considered  useless  expense.  About 
150  manholes  have  been  constructed  and 
most  of  the  sewers  have  been  cleaned.  Now 
that  the  former  critics  have  seen  the  results 
of  the  work  they  have  changed  opinions. 
As  one  expressed  it,  "Where  it  formerly 
required  hours  for  the  water  to  get  away, 
it  now  requires  only  minutes.  The  sewers 
are  as  good  as  new  at  a  fraction  of  the 
cost  of  constructing  new  sewers." 

C.  E.  Henderson, 

St.  Augustine,  Fla.  City  Engineer. 


Speed  Suppressors  in  Roads 
Needed  to  Curb  Automobiles 

Sir:  The  subject  of  fatalities  resulting 
from  automobile  accidents  is  one  that  com- 
mands much  attention  in  the  mind  of  the 
public,  and  is  being  widely  discussed 
throughout  the  country.  The  evil  is  fully 
appreciated,  but  no  one  has  proposed  a 
remedy. 

The  subject,  in  so  far  as  it  demands  pub- 
lic concern,  presents  itself  mainly  in  two 
aspects,  (1)  dangerous  speeding  in  the 
streets  of  cities  and  towns,  and  (2)  fatal 
collisions  between  automobiles  and  railroad 
trains  or  suburban  trolley  cars,  where  high- 
ways cross  the  tracks.  The  last  named  prob- 
ably takes  a  much  higher  toll  of  human 
lives  than  speeding  in  city  streets. 

Experience  has  abundantly  shown  that 
laws  enacted  for  the  purpose  of  suppressing 
the  evil  cannot  be  made  effective,  as  it  is 
not  practicable  to  enforce  such  laws.  Since 
no  efficient  remedy  is  to  be  sought  in  the 
enactment  of  speed  laws,  the  only  remain- 
ing recoursie  is  to  apply  physical  control  to 
moderate  the  speed  of  autos. 

To  abate  or  prevent  the  enormous  death 
toll  at  railroad  crossings  due  to  lack  of 
caution  by  auto  drivers  there  is  a  simple, 
direct  and  efficient  device  that  may  readily 
be  invoked  for  the  purpose ;  to  wit,  on  each 
side  of  the  railroad  track  at  highway  cross- 
ings erect  a  "bumper,"  a  ridge  of  earth  or 
other  road  material,  across  the  highway, 
generally  outside  the  railroad  right-of-way. 


This  bumper  should  be  steep  enough  to  com- 
pel auto  drivers  to  put  on  "slow  speed"  to 
climb  over  it,  and  its  proportions  adjusted 
after  experimentation.  Probably  an  eleva- 
tion of  3  or  4  ft.,  with  a  grade  of  one  on 
six,  would  serve  the  purpose. 

This  physical  impediment  would  not  only 
slow  down  the  auto  at  this  critical  point, 
but  would  forcefully  remind  the  occupants 
that  they  were  in  the  presence  of  danger. 
The  obstruction  offered  to  ordinary  horse- 
drawn  traffic  would  not  be  serious,  as  suffi- 
cient extra  effort  could  be  put  on  for  a  short 
pull  of  say  20  ft. 

Referring  to  speeding  on  city  streets, 
there  is  no  logical  justification  for  building 
speedways  capable  of  developing  high  speeds 
— 30  or  40  or  50  miles  an  hour — in  situa- 
tions where  considerations  of  public  safety 
forbid  such  speeding.  City  governments 
take  a  pardonable  pride  in  building  long 
and  smoothly  surfaced  streets,  suitable  for 
much  higher  speeds  than  is  permissible,  but 
to  what  practical  end?  Only  to  hold  out  in- 
vitations to  high  speeders,  with  a  strong 
temptation  to  yield  to  the  speeding  impulse. 

Here  is  presented  an  engineering  prob- 
lem for  the  consideration  of  those  engineers 
who  have  control  of  street  building  and 
paving. 

Throughout  the  domain  of  structural  en- 
gineering the  aim  always  is  to  build  struc- 
tures to  serve  certain  purposes,  and  not  to 
serve  other  and  foreign  or  antagonistic  pur- 
poses. Pursuing  this  principle  in  the  build- 
ing of  streets  in  cities  and  towms,  correct 
engineering  practice  would  dictate  that  the 
streets  should  be  so  designed  as  to  serve 
the  purposes  of  street  traffic,  and  not  of 
speedways.  In  the  variety  of  situations  to 
be  encountered  streets  should  be  so  paved 
and  surfaced  as  to  permit  without  undue 
impediment  fair  degrees  of  speed  up  to  the 
maximum  as  fixed  by  ordinance,  and  no 
higher. 

The  particular  form  and  spacing  of 
"speed  suppressors"  presents  a  problem  that 
ought  to  be  worked  out  by  careful  experi- 
mentation, the  aim  being  to  avoid  undue 
disfiguration  of  streets,  as  well  as  undue 
hindrance  to  maintaining  a  uniform  rate  of 
speed  within  or  up  to  the  maximum  allowed. 
This  might  take  the  form  of  graceful  undu- 
lations along  the  axis  of  the  street  or  of 
individual  bumpers  of  proper  design  and 
spacing.  T.  G.  Dabney. 

Clarksdale,  Miss. 


Durability  of  Concrete  Roads 

Sir:  Concrete  has  established  itself  too 
firmly  as  a  high-quality  material  for  per- 
manent road  construction  to  be  overthrown 
by  biased  testimony,  but  nevertheless  the 
letter  by  D.  T.  Pierce  in  your  issue  of  Oct. 
21,  page  509,  strikes  one  as  being  about  the 
extreme  of  partisanship  deserving  of  ac- 
commodation in  a  technical  journal. 

Mr.  Pierce  is  a  dialectician  of  ability. 
On  the  correction  of  an  editorial  error  as  a 
peg  he  hangs  a  criticism  on  concrete  as  a 
road  material  and  a  praise  on  asphalt  as 
another  road  material.  He  performs  the 
trick  so  nicely  that  the  editor  could  hardly 
fail  being  intrigued  into  publication.  Os- 
tensibly the  illustrations  of  road  defects 
are  intended  to  reach  no  further  than  cor- 
rection of  a  writer's  error,  if,  considered 
broadly,  error  it  was,  but  in  reality  they 
carry  as  far  as  a  general  condemnation  of 
concrete  roads.  Because  of  this  fact  an- 
swer is  demanded  in  defense  of  a  road  ma- 
terial so  good  that  its  opponents  must  re- 


sort   to    counting    an    occasional    dropped 
stitch  in  order  to  find  fault  with  the  weave. 

No  type  or  form  of  permanent  road  con- 
struction has  been  developed  of  which  ex- 
amples of  failure  cannot  be  found.  This  is 
true  of  all  engineering  structures.  Steel 
bridges  have  failed,  masonry  dams  have 
been  swept  away,  brick  and  concrete  build- 
ings have  collapsed,  steel  railway  rails  have 
snapped  and  wrecked  trains,  locomotive 
boilers  have  exploded.  Are  these  facts  jus- 
tification for  condemning  the  materials  and 
structures  named?  If  not,  then  examples 
of  concrete  road  defects  merit  the  same 
judgment. 

Any  engineer  and  road  builder  knows 
that  no  type  of  road  construction  devised 
has  recorded  complete  freedom  from  fail- 
ures. Brick  roads,  bituminous  roads,  con- 
crete roads,  roads  of  any  material  can  be 
found  and  photographed  so  as  to  present  an 
appearance  of  dilapidation  beside  which 
the  ruins  of  the  Appian  Way  would  appear 
smooth.  This  had  been  done  with  the  con- 
crete roads  of  Wayne  county  even  before  it 
was  so  carefully  done  by  Mr.  Pierce.  Yet 
the  fact  remains  that  all  but  a  minor  frac- 
tion of  the  150  miles  of  these  roads  remain 
excellent  examples  of  the  road  builder's 
art.  Even  the  destroyed  fraction  seems 
good  enough,  according  to  Mr.  Pierce,  to 
serve  as  a  base  for  the  bituminous  surface 
which  he  indicates  is  preferable  to  a  new 
concrete  surface. 

These  things  being  as  related,  protest  is 
justified  against  publication  of  a  letter  of 
the  character  of  Mr.  Pierce's  in  a  profes- 
sional paper  without  clear  explanation  of 
its  limited  value  as  evidence.  We  submit, 
sir,  that  you  have  a  fault  to  remedy  in  the 
publication,  without  qualification,  of  the 
biased  and  misleading  evidence  presented 
by  Mr.  Pierce.  A.  Cameron. 

President,   National   Association  of   Mixer 
Manufacturers. 

Chicago. 

[Comment  on  this  letter  will  be  found  in 
the  editorial  columns  of  this  issue. — 
Editor.] 

Manning  vs.  Kutter  for  Measuring 
Flow  of  Water 

Sir:  The  writer  would  like  to  see  dis- 
cussed in  your  columns  the  relative  merits 
of  Manning's  and  Kutter's  formulas  for  the 
velocity  of  flow  through  pipes  and  conduits. 
Manning's  formula  was  published  in  the 
Engineering  News  of  June  17,  1915,  page 
1171.     This  formula  is: 

_  1.486  Xr'X  5* 

~  n 

where  r  is  hydraulic  radius ;  s,  slope,  and  n, 
coefficient  of  roughness. 

Maiden,  Mass.  'R.  W.  Horne. 


Industrial  Accidents  in  Pennsylvania 

According  to  the  recent  report  of  the 
commissioner  of  the  Pennsylvania  Depart- 
ment of  Labor  and  Industry,  John  Price 
Jackson,  203  workmen  have  been  killed  on 
an  average  every  month  in  Pennsylvania 
industrial  plants  during  the  current  year. 
At  the  same  time  more  than  20,000  others 
have  been  injured  monthly.  During  the 
month  of  September  injuries  averaged  888 
per  day,  and  during  the  first  nine  months 
of  the"  year  a  total  of  188,278  industrial 
employees  in  Pennsylvania  were  injured 
while  at  work.  This  economic  waste  the 
report  holds  to  be  largely  preventable. 
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HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  wiU  he  paid 
for.  They  must  be  SHORT,  and  shoidd  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Powerful  Pipe  Wrench  Dismantles 
Large-Diameter  Pipe  Line 

By  JAMES  RYAN  and  E.  C.  ENTLER 
Keokuk,  Iowa 

IN  REMOVING  a  line  of  about  4000  lin. 
ft.  of  6  and  8-in.  pipe  with  screwed  joints 
which  had  been  in  place  for  about  five  years 
the  pipe  wrench  shown  in  the  illustration 
was  used  with  great  success  to  break  the 
joints.  It  was  rigged  from  a  steamboat 
ratchet  and  a  12  x  12-in.  timber  6  ft.  long. 
With  this  rig  it  was  possible  for  one  man 
to  start  the  joints  on  8-in.  pipe. 

In  operation  the  wrench  was  placed 
astride  the  pipe  and  centered  over  the 
coupling.  Then  the  chains  were  given  sev- 
eral turns  around  the  pipe,  carried  over  the 
sheaves  at  the  ends  of  the  wrench  and 
hooked  into  the  special  hooks  on  ends  of 
the  ratchet,  the  screw  at  the  start  having 
a  hold  of  a  few  turns  in  each  sleeve.  Then 
by  means  of  the  handle  and  ratchet  the 
chain  was  quickly  tightened  up  and  the 
joint  broken,  in  most  cases  with  a  jump. 
The  sleeves  on  the  outer  ends  of  the  ratchets 
were  kept  from  turning  over  by  the  short 
pieces  of  steel  shown  on  the  bottom  of  the 
hooks.  The  short  diagonal  struts  on  each 
side  of  the  12-in.  timber  rested  against  the 
pipe  and  took  the  pull  of  the  chains.    The 


handle  used  in  the  ratchet  was  about  3  ft. 
long. 

Two  short  pipe  handles  at  each  end  pro- 
vided means  for  carrying  the  wrench  from 
place  to  place.  For  clearness  the  chain  is 
shown  on  one-half  of  the  sketch  only,  the 
other  half  being  the  same. 

This  rig  could  also  be  used  for  tighten- 
ing joints  in  pipe  laying  by  reversing  the 
chains  and  the  diagonal  braces. 


Mixers  Mounted  on  Street  Wall 
Speed  Up  Foundation  Work 

MOUNTED  portable  mixers  on  the 
street  foundations  of  a  200  x  287-ft. 
industrial  warehouse  in  Chicago  are  used 
to  expedite  the  foundation  work  and  to  sup- 
plement the  output  of  three  distributing 
towers.  The  Chicago  Junction  Railway 
Company  is  building  a  large  general  ware- 
house at  Thirty-ninth  and  Canal  streets, 
in  the  central  manufacturing  district,  a 
rapidly  developing  manufacturing  and  mail- 
order merchandising  center  served  by  this 
railroad.  This  five-story  building  is  of  flat- 
slab,  reinforced-concrete  design,  with  red- 
face  brick  curtain  walls  and  terra-cotta 
trim.  The  floors  are  designed  for  heavy 
loads,  and  railroad  switches  enter  the  cen- 
ter of  the  building  on  the  first-floor  level  to 
afford  shipping  facilities. 

As  time  was  an  important  factor  in  the 
construction,  C.  A.  Sawyer,  Jr.,  manager 
for  the  contractor,  the  George  A.  Fuller 
Company,  is  using  the  same  method  he  had 
employed  on  a  Harvard  University  dormi- 


SMALL    PORTABLE    MIXER    MOUNTED    ON    WAIX 
SUPPLEMENTS    TOWER   PLANTS 

tory  building,  where  the  concrete  had  to  be 
deposited  over  large  floor  areas.  He  found 
much  economy  by  mounting  portable  mixers 
on  the  walls  and  moving  them  along  as  the 
work  progressed.  In  the  Chicago  job  two 
Standard  mixers,  one  of  10-ft.  capacity  and 
the  other  of  16-ft.,  were  mounted  directly 
on  the  street  foundation  walls  when  the 
latter  had  been  completed.  All  charging 
operations  are  carried  on  from  the  street 
level  and  in  the  street.  The  discharge  is 
to  a  small  steel  storage  hopper  for  filling 
the  carts. 


WRENCH  BROKE  OUT  WITH  EASE  JOINTS  OF  8-INCH  PIPE  LINE  IN  PLACE  FIVE  YEARS 


Wet  Concrete  Successfully 

Dropped  660  Feet  Into 

Tunnel  Cars 

IN  LINING  the  supplementary  tunnel  at 
the  west  end  of  the  siphon  which  carries 
New  York  City's  new  Catskill  aqueduct  un- 
der the  Hudson  River  all  of  the  concrete 
was  dropped  vertically  through  8-in.  open 
pipes  down  shafts  7  and  8,  which  furnished 
the  only  access  to  the  work.  The  method, 
which  was  noted  in  the  description  of  the 
work  published  in  the  Engineering  Record 
of  April  24,  1916,  page  541,  was  developed 
by  allowing  the  pipe  to  discharge  directly 
into  the  tunnel  cars,  and  used  with  success 
for  the  entire  work.  According  to  data 
made  public  in  a  paper  presented  by  George 
J.  F.  Carey  to  the  Municipal  Engineers  of 
the  City  of  New  York,  strength  tests  of 
concrete  samples  taken  at  the  mixer  and 
in  the  tunnel  b'elow  showed  the  concrete  to 
be  actually  stronger  after  the  drop  than 
before. 

As  will  be  remembered  from  the  article 
referred  to,  this  supplementary  tunnel  was 
constructed  by  sinking  a  blind  shaft,  7A, 
from  the  floor  of  the  old  tunnel  about  380  ft. 
west  of  the  old  construction  shaft  7,  and 
driving,  from  the  bottom  of  shaft  7A  and 
from  the  side  of  old  shaft  8,  near  the  river 
bank,  a  supplementary  tunnel  some  400  ft. 
below  the  original  tunnel.     The  work  was 
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undertaken  after  a  preliminary  test  had 
developed  weakness  in  the  overlying  rock 
near  the  river  bank.  Concrete  for  lining 
shaft  7A  and  for  part  of  the  invert  in  the 
new  tunnel  was  shot  down  shaft  7  into 
round  buckets  on  cars,  in  which  it  was 
transported  west  in  the  old  tunnel  to  the 
new  shaft.  Concrete  for  lining  most  of  the 
supplementary  tunnel  was  shot  down  shaft 
8  to  the  tunnel  level,  where  it  was  dis- 
charged into  concrete  cars  which  carried 
it  west  in  the  new  tunnel  to  the  forms. 
After  some  experiments  with  a  short  chute 
at  the  bottom  of  shaft  7,  it  was  found  best 
to  discharge  the  concrete  directly  into  the 
cars  or  buckets.  The  concrete  moved  at 
such  speed  that  a  shower  of  sparks  could 
be  seen  at  the  lower  end  of  the  pipe,  and 
the  buckets  and  cars  rocked  under  the  im- 
pact. The  falling  concrete,  however, 
churned  into  the  mass  already  in  the  bucket 
or  car  without  the  least  objectionable 
splashing,  although  a  moderately  wet  mix- 
ture was  used.  No  free  water  was  present 
after  discharging  and  there  was  no  sep- 
aration of  the  aggregate.  In  fact,  the  drop 
appeared  to  improve  the  mixture. 

At    shaft    8    the    concrete    had    to    pass 
through  a  plug  in  the  shaft  above  the  level 


of  the  old  tunnel  and  from  there  down  to 
the  level  of  the  new  tunnel.  Just  beneath 
this  plug  the  upper  8-in.  pipe  discharged 
into  a  hopper  from  which  a  second  pipe 
extended  to  the  lower  level.  The  bottom 
of  the  hopper  was  reinforced  with  several 
feet  of  scrap  metal.  Beside  this  protection, 
the  falling  concrete  soon  wore  a  hole  which, 
as  it  was  always  filled  with  concrete,  acted 
as  a  buffer. 

Tests  were  made  to  determine  the 
strength  of  the  concrete  before  and  after 
dropping  at  periods  of  29,  31,  52  and  54 
days  for  shaft  7  and  of  21,  22,  30  and  32 
days  for  shaft  8.  In  both  cases  the  long 
tests  showed  the  samples  taken  from  the 
bottom  of  the  pipe  to  be  considerably 
stronger  than  those  taken  at  the  surface, 
while  the  short  tests  showed  some  of  the 
surface  samples  to  exceed  in  strength  the 
samples  taken  in  the  tunnel.  The  average 
of  the  52  and  54-day  tests  showed  the  tun- 
nel sample  to  be  25  per  cent  stronger  than 
samples  taken  from  the  same  batches  at 
the  surface.  While  concrete  has  been 
placed  before  on  the  Catskill  aqueduct  work 
through  pipes  by  discharging  it  directly 
into  the  mass  of  plugs  and  similar  struc- 
tures, it  is  believed  that  this  is  the  first 
instance  in  which  the  method  described 
was  ever  used  successfully  at  such  depth 
for  discharging  concrete  into  cars. 

The  work  was  carried  out  for  the  Board 
of  Water  Supply  by  the  Oscar  Daniels 
Company  under  the  direction  of  its  engi- 
neers, D.  E.  Baxter  and  C.  L.  Ostenfeldt, 
with  S.  A.  Knowles  as  superintendent.  The 
author  of  the  paper  mentioned,  as  field  en- 
gineer, and  W.  B.  Hoke  as  section  engineer 
had  charge  of  the  work  for  the  Board  of 
Water  Supply  under  Ralph  N.  Wheeler,  de- 
partment engineer;  Alfred  D.  Flinn,  deputy 
chief  engineer,  and  J.  Waldo  Smith,  chief 
engineer  of  the  board. 


Exact  Distribution  Kept  in  Form 
for  Comparing  Final  Costs 

By  HOMER  V.  KNOUSE 

Construction    Engineer,    Metropolitan    Water 

District  of  Omaha 

THE  FORM  shown  herewith  was  de- 
vised by  the  writer  to  record  labor  dis- 
tributions accurately  in  the  field,  and  at  the 
same  time  to  make  a  record  in  convenient 
shape  for  direct  use  in  compiling  final  costs. 
Folded  along  the  dotted  line  and  inserted 


in  an  aluminum  sheet  holder,  this  form  is 
readily  carried  around  in  the  pocket.  It 
makes  use  of  both  sides  of  the  sheet,  and 
the  way  in  which  time  is  kept  on  it  and  the 
distribution  totals  arrived  at  is  evident 
without  further  explanation.  The  sheets 
as  they  are  filled  up  day  by  day  are  filed  in 
a  ring  binder  after  being  punched  as  shown 
along  the  long  side  when  open. 


Asbestos  Lining  in  Truck  Body 
Holds  Heat  in  Asphalt 

IN  two  7-ton  trucks  recently  furnished 
the  White  Paving  Company,  Chicago,  for 
hauling  hot  asphalt  an  insulated  lining  was 
built  inside  the  regular  steel  body.  These 
trucks,  which  are  equipped  with  6-cylinder 
60-hp.  electric  starter  engines,  have  the 
extra  lining  bolted  to  the  regular  body. 
The  lining  consists  of  a  light  sheet-steel, 
metal-lined  plank  frame,  with  asbestos 
sheets  between  the  steel  plates  and  the 
planks.  For  hauling  stone,  gravel,  coal  or 
other  material  in  which  it  is  not  desired  to 
retain  the  heat  the  lining  can  easily  be  de- 
tached as  a  whole. 

The  dump  bodies  of  these  trucks,  which 
are  made  by  the  Stegeman  Motor  Truck 
Company,  Milwaukee,  are  equipped  with 
chutes  to  deliver  on  either  side  and  a  hy- 
draulic hoist  to  operate  the  body  to  dump 
the  material  to  the  rear. 


Shipyards  Active  and  Export  Records 
High  in  Northwest 

In  Seattle  and  vicinity  three  shipbuilding 
firms  are  at  work  on  twenty-three  steel  ves- 
sels and  two  Portland  firms  are  building 
eight  more,  making  a  total  of  thirty-one, 
the  gross  registered  tonnage  of  which  will 
be  about  200,000  tons  and  total  value, 
completely  equipped,  about  $25,000,000. 
Wooden  vessels  are  under  construction  as 
follows:  Seattle,  six;  Portland,  two;  Aber- 
deen, four,  and  Astoria,  three — the  total 
value  of  the  fifteen  being  about  $1,600,000, 
exclusive  of  engines.  Some  of  these  will  be 
driven  by  steam  and  some  probably  by 
Diesel  engines.  Announcement  of  final  de- 
cision has  not  yet  been  made.  According 
to  a  recently  published  summary  by  the 
Department  of  Commerce  at  Washington, 
D.  C,  Puget  Sound  ports  surpassed  all  pre- 
vious records  in  June,  when  their  total  for- 
eign trade  amounted  to  $43,812,200. 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Let  the  Contractor  Solve 
Disposal  Problems 

San  Francisco  Simply  Asks  for  Bids,  Leaving 

It  to  Bidders  to  Draft  Plans  and 

Name  Guarantees 

The  question  of  garbage  disposal  in  San 
Francisco  has  been  before  the  board  of  super- 
visors of  that  city  for  more  than  a  year.  It 
has  been  discussed  several  times,  the  health 
committee  has  made  recommendations,  and 
proposals  have  been  received  from  a  large 
number  of  would-be  garbage  disposal  com- 
panies, but  nothing  had  been  done  up  to  Oct.  30 
when  the  matter  was  on  the  supervisor's  cal- 
endar as  a  special  order. 

When  the  subject  came  up  at  this  session,  in- 
stead of  entering  into  a  lengthy  discussion  of 
the  best  course  to  pursue,  Supervisor  McLaran 
moved  that  the  city  call  for  bids  for  the  dis- 
posal of  garbage,  proposals  to  be  received  Nov. 
20  accompanied  by  a  certiiied  check  for  $10,000. 
Each  bidder  is  to  furnish  detailed  plans  which 
he  proposes  to  use,  and  state  fully  the  terms, 
conditions  and  guarantees  attached  thereto. 
After  a  short  discussion  this  motion  was 
adopted  and  official  action  was  taken  accord- 
ingly. 

Eighteen  Proposals  Received 

In  a  recent  report  issued  by  M.  M.  O'Shaugh- 
nessy,  city  engineer  of  San  Francisco,  eighteen 
propositions  which  had  been  tendered  to  the 
city  were  discussed  in  detail.  This  large  num- 
ber of  offers  would  naturally  be  taken  to  indi- 
cate that  there  is  a  considerable  interest  in  the 
profits  that  may  accrue  from  the  disposal  of 
the  city's  garbage.  The  present  situation  which 
has  developed  from  the  refusal  to  accept  the 
incinerator  which  was  built  under  contract  for 
the  city  has  been  covered  in  Engineering  Rec- 
ord articles  as  follows:  general  description  of 
the  plant,  Aug.  16,  1913;  report  of  tests,  July  4, 
1914;  discussion  of  design  and  operation,  June 

19,  1915;   brief  review   of  the   situation,   Feb. 

20,  1915. 

New  Subway  Link  Opened  November  5 

The  Ely  Avenue  extension  of  the  Queens- 
boro  subway,  from  the  Hunter's  Point  Avenue 
station  in  Queens  north  to  the  new  Queens- 
boro  Bridge  plaza  station.  New  York  City,  was 
opened  to  the  public  Nov.  5  at  noon,  complet- 
ing the  first  through  rapid-transit  link  be- 
tween the  new  half-million  dollar  station  on 
the  Queensboro  Bridge  plaza  and  Pai-k  Ave- 
nue and  Forty-second  Street,  Manhattan. 

The  Queensboro  subway  is  an  important  link 
in  the  new  dual  rapid-transit  system.  Ulti- 
mately it  will  be  extended  west  from  Park 
Avenue  to  Times  Square.  At  the  bridge  plaza 
station  in  Queens  it  connects  with  the  Astoria 
and  Corona  elevated  extensions,  which  are  now 
being  pushed  to  completion  and  should  be  in 
operation  within  the  next  few  months. 


Concrete  Institute  Convenes  February 

8,  9  and  10  at  Chicago 

The  thirteenth  annual  convention  of  the 
American  Concrete  Institute  will  be  held  Feb. 
8,  9  and  10  at  Chicago.  The  fourteen  technical 
committees  of  the  institute  are  actively  at  work 
in  their  respective  fields  and  will  report  at  the 
February  gathering.  Funds  are  now  avail- 
able for  publishing  all  back  issues  of  the  pro- 
ceedings, and  the  material  is  in  the  final  stage 
of  editing.  Volumes  9  and  10  will  be  issued 
this  year,  and  Volume  12,  which  is  a  record  of 
last  February's  convention,  is  now  being  bound. 


Water  Meter  Rate  Decision 
Pending  in  San  Francisco 

About  four  months  ago  the  Spring  Valley 
Water  Company  of  San  Francisco  decided  that 
in  order  to  trace  unnecessary  waste  it  would 
be  advisable  to  meter  a  large  portion  of  the 
city  service.  Accordingly,  about  12,000  meters 
were  installed  throughout  the  city.  The 
meters  have  increased  consumers'  bills  in  cer- 
tain cases  and  there  have  been  protests  to  the 
Railroad  Commission  of  California.  In  an  or- 
der dated  Nov.  2  the  Railroad  Commission  in- 
structs the  company  that  "while  metered  serv- 
ice under  proper  rates  is  undoubtedly  desired, 
the  commission  believes  it  is  neither  fair  nor 


What  Imperial  Valley 
Canals  Need 

Report  of  Board  of  Consulting  Engineers  Dis- 
cusses Nine  Improvements — Total  Cost 
to  Be  $750,000 

As  a  result  of  the  detailed  examination  of 
the  Imperial  Valley  canal  system,  the  consult- 
ing engineers,  C.  E.  Grunsky  and  George  G. 
Anderson,  have  submitted  a  report  recom- 
mending that  work  be  undertaken  at  once  on 
improvements  which  will  cost  about  $750,000. 
The  problem  of  greatest  urgency  is  that  of 
securing  an  adequate  supply  of  water  for  the 
district  during  1917.    The  proposed  method  of 


GENERAL  MAP  OF  IMPERIAL  VALLEY  DISTRICT  SHOWS   LOCATION  OP  CANALS,  DAMS  AND  RIVERS 


proper  that  the  Spring  Valley  company  should 
begin  charging  under  meter  rates  until  the 
consumer  has  had  an  opportunity  to  adjust 
himself  to  the  new  situation  and  the  commis- 
sion to  pass  upon  the  fairness  of  the  meter 
rates." 

The  commission  directs  the  company  to 
charge  consumers  according  to  the  flat  rates 
heretofore  in  effect,  and  not  according  to  meter 
rates,  until  Feb.  1,  1917. 


Reopen  Long  Sault  Water-Power  Case 

The  U.  S.  Supreme  Court  Oct.  31  heard  re- 
argument  of  the  fate  of  a  water-power  project 
at  Long  Sault  Islands  in  the  St.  Lawrence 
River,  said  to  be  capable  of  developing  600,000 
hp.  Tl.e  Long  Sault  company's  charter  was 
annulled  in  Governor  Sulzer's  administration. 
The  case  was  lost  in  the  federal  courts,  and 
was  brought  to  the  Supreme  Court,  where  the 
first  argument  was  heard  last  April  without  a 
decision  being  reached. 


providing  this  is  expected  to  obviate  the  diffi- 
culties under  which  the  main  trunk  canals  are 
now  operated.  The  recommendations  do  not  re- 
quire the  construction  of  a  temporary  dam 
across  the  river  next  year  nor  will  the  work  be 
wasted  in. case  it  should,  at  some  later  date,  be 
desirable  to  connect  the  Imperial  Valley  system 
with  a  supply  from  Laguna  dam. 

Conditions  affecting  the  water  supply  are  at 
present  considered  more  adverse  than  ever  be- 
fore. The  deposits  of  silt  in  the  upper  portion 
of  the  main  canal  are  very  heavy.  There  are 
larger  volumes  of  water  with  probably  more 
silt  in  the  Colorado  River  than  is  usual  at  this 
time  of  the  year,  and  the  natural  erosion  of  the 
canal  bed  ordinarily  experienced  in  the  low- 
water  season  is  probably  less  than  normal. 

It  is  not  probable  that  the  works  proposed 
for  reducing  the  amount  of  silt  entering  the 
canal  can  be  constructed  before  the  season 
when  the  demand  for  water  usually  cannot  be 
fully  met  owing  to  silt  deposits  in  the  head  of 
the  caral.    Because  of  these  facts,  the  proba- 
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bility  that  permission  to  temporarily  dam  the 
Colorado  River  will  not  be  renewed,  and  in  view 
of  the  naturally  increasing  demand  for  water, 
amelioration  of  the  water  supply  situation  after 
high  water  next  year  can  best  be  secured  by 
centering  effort  on  the  reduction  of  canal  bed 
elevations,  beginning  at  the  point  of  diversion 
from  the  river. 

Recommendations 

The  recommendations  for  accomplishing  this 
are  discussed  under  eight  heads  as  follows : 

(1)  Extend  the  canal  upstream  from  Hanlon 
Headgate  about  1  Vi  miles  and  there  control  the 
intake  by  a  structure  arranged  to  admit  the 
river  water  over  the  top  of  flashboards.  This  is 
to  reduce  the  amount  of  sediment  entering  the 
canal  by  increasing  the  width  of  intake  and  to 


sand  bars  with  shallow  depth.  There  are 
stretches,  totaling  several  miles  in  length, 
where  the  channel  is  wide  and  flat,  reducing 
velocity  and  inducing  deposits.  The  effect  of 
this  repair  will  be  to  increase  the  scouring  ve- 
locity and  maintain  a  nearly  uniform  section. 

(6)  Make  all  necessary  repairs  at  Hanlon 
Headgate.  It  is  believed  that  there  has  been 
some  undercutting  of  the  concrete  foundations 
and  it  is  known  that  the  granite  on  which  the 
gate  structures  rest  is  not  solid  throughout. 
Although  there  has  been  no  recent  change  in 
the  situation  every  precaution  should  be  taken 
to  thoroughly  safeguard  the  structure. 

(7)  If  topographic  conditions  permit,  con- 
nect the  old  Alamo  River  with  the  Alamo  River 
canal  so  that  this  old  channel  may  supplement 
the  present  canal  to  the  extent  of  its  capacity. 


Paints  Proposed  Hydroelectric  Development  on  Picture  of  Site 


To  SHOW  his  clients  how  their  project  will 
look  when  completed,  an  engineer  re- 
cently had  a  view  of  the  hydroelectric  devel- 
opment painted  on  a  picture  of  the  power  site 
as  shown. 

The  proposed  installation  is  to  be  at  the 
mouth  of  the  White  Rock  Cafion  of  the  Rio 
Grande  River  in  New  Mexico.  As  no  rock 
was  found,  although  the  borings  were  carried 
down  186  ft.  below  river  level,  it  was  neces- 
sary to  design  a  light,  hollow  structure  sup- 
ported on  a  mattress.  A  cutoff  wall,  consisting 
of  sheet  piling,  and  a  solid  concrete  wall  15  ft. 
thick  form  a  seal  between  the  toe  of  the  dam 
and  the  clay  strata  located  about  50  ft.  below 
the  river  level.  The  buttresses  in  the  dam 
vary  from  48  to  16  in.  in  thickness  and  are 
spaced  26  ft.  on  centers.  The  deck  consists 
of  a  series  of  .«ihallow  arches  54   in.  thick  at 


the  bottom  and  16  in.  at  the  top.  The  total 
height  of  the  dam,  measuring  from  the  bot- 
tom of  the  mattress  at  the  deepest  point  to 
the  bridge  on  top  of  the  dam,  is  155  ft.  :  the 
width  of  the  base  of  the  dam,  200  ft.  and  the 
distance  between  the  cafion  walls,  400  ft. 
The  dam  therefore  stands  on  a  girder  400  ft. 
long  and  200  ft.  deep,  which  has  been  de- 
signed to  carry  the  horizontal  pressures  due 
to  the  water  and  the  cutoff  over  on  the  caiion 
walls.  The  power  house  has  been  designed  in 
the  Spanish  mission  style  which  prevails  in 
New  Mexico.  The  project  will  cost  $2,200,000 
and  will  develop  25,000  hp.  A.  G.  Hillberg, 
consulting  engineer,  of  New  York  City,  de- 
signed the  plant,  which  will  be  built  by  the 
Rio  Grande  I.,ight,  Heat  &  Power  Company, 
of  which  Charles  G.  Wiltong  of  Philadelphia 
is  president. 


afford  a  length  of  canal  above  the  headgate 
from  which  the  sediment  can  be  removed  read- 
ily by  a  dredge  of  large  capacity. 

(2)  Dredge  material  from  the  canal  bed  in 
its  upper  reaches  to  the  limit  of  dredger  ca- 
pacity, particularly  between  the  Hanlon  Head- 
gate  and  the  railroad  bridge.  There  may  be 
early  need  for  two  new  suction  dredges — cer- 
tainly for  one  to  be  placed  immediately  in  this 
part  of  the  canal. 

(3)  Remove  the  trestle  obstruction  now  in 
the  canal  about  .3%  miles  below  Hanlon  Head- 
gate  at  the  railroad  and  highway  crossing.  The 
trestles  should  be  replaced  by  structures  that 
will  not  cause  the  deposit  of  material  above 
and  below. 

(4)  Shorten  the  Alamo  River  canal  above  the 
Cudahy  check  by  cutting  off  bends  wherever  a 
material  reduction  in  leng^th  can  thereby  be 
effected.  The  several  reductions  in  channel 
length  which  are  feasible  will  cause  a  lowerinj; 
of  the  canal  bed  at  upstream  points  and  this 
will  in  a  short  time  make  itself  felt  at  the  head 
of  the  canal  where  it  will  ultimately  amount  to 
4  or  6  ft. 

(6)  Improve  the  regimen  of  the  Alamo  River 
canal  by  contracting  its  width  at  the  points 
where  bank  erosion  has  occurred  and  the  ad- 
jacent channel  has  widened  and  created  broad 


Also,  if  conditions  warrant,  provide  a  waste- 
way  leading  to  Paradones  River. 

(8)  Make  studies  and  prepare  the  plans  for 
upstream  extension  of  the  Cerro  Prieto  canal 
to  a  connection  with  the  Alamo  River  canal  at 
the  Cudahy  check.  An  early  decision  on  this 
improvement  must  be  made  because  the  exten- 
sion would  afford  opportunity  to  waste  water 
from  the  Alamo  canal  aiding  in  the  scouring 
of  the  main  canal ;  it  would  relieve  the  burden 
upon  that  canal  below  the  Cudahy  check;  it 
would  provide  economical  service  to  the  west 
side  canal  system,  and  when  its  north  levee  is 
brought  to  full  contemplated  height,  would 
afford  additional  protection  against  floods  from 
the  south. 

Conclusion 

Particular  attention  is  called  to  the  fact  that 
the  bed  of  the  Alamo  River  canal  for  more  than 
a  mile  below  the  Hanlon  Headgate  now  has  an 
average  elevation  higher  than  the  original  sill 
of  the  gate.  Recommendations  2,  3  and  4  are 
made  for  the  primary  purpose  of  lowering  this 
average  canal  level  before  July,  1917. 

A  dredger  of  the  suction  type  should  be  put 
to  work  immediately  between  Hanlon  Head- 
ing and  the  railroad  crossing.  All  sand  that 
can  be  excavated  here  before  next  July  will  not 


only  help  directly  in  improving  the  water  sup- 
ply situation  for  1917,  but  the  cost  of  removing 
heavy  silt  by  the  larger  dredger  will  be  less 
than  in  the  lower  reaches  of  the  canal  by  more 
expensive  methods.  The  rehabilitation  of  the 
dredger  Delta,  of  the  long-boom,  clamshell  type, 
is  recommended. 

The  early  execution  of  the  foregoing  recom- 
mendations is  expected  to  preclude  the  likeli- 
hood of  any  water  shortage  in  1917  and  the 
engineers  recommended  that  the  $750,000  nec- 
essary to  carry  out  the  work  be  made  available 
as  soon  as  possible.  The  report  was  read  Oct. 
25  at  a  meeting  in  El  Centre.  It  was  generally 
believed  that  the  directors  of  the  district  will 
at  once  take  st»ps  to  raise  the  needed  funds. 


Road  Builders  Elect  Officers 

The  following  officers  were  elected  Nov.  3 
by  the  American  Road  Builders'  Association  at 
the  meeting  in  the  Automobile  Club  of  Amer- 
ica, New  York  City:  President,  Arthur  W. 
Dean,  chief  engineer,  Massachusetts  Highway 
Commission ;  vice-presidents,  W.  H.  Connell, 
chief  of  Bureau  of  Highways  of  Philadelphia; 
Austin  B.  Fletcher,  state  highway  engineer  of 
California,  and  Arthur  H.  Blanchard,  profes- 
sor of  highway  engineering,  Columbia  Uni- 
versity; secretary,  E.  L.  Powers,  editor  of 
Good  Roads;  treasurer,  W.  W.  Crosby,  con- 
sulting engineer,  of  Baltimore,  Md.  The  direc- 
tors elected  are:  T.  R.  Agg,  professor  of 
highway  engineering  Iowa  State  College;  W. 
E.  Atkinson,  state  highway  engineer  of  Louisi- 
ana; Fred  E.  Ellis,  manager,  Essex  Trap  Rock 
&  Construction  Company,  Peabody,  Mass.;  R. 
H.  Gillespie,  chief  engineer  of  sewers  and 
highways,  Borough  of  the  Bronx,  New  York 
City;  B.  Michaud,  deputy  minister,  depart- 
ment of  roads.  Province  of  Quebec,  Canada; 
Paul  D.  Sargent,  chief  engineer,  Maine  high- 
way commission. 


State  Control  of  Power  Suggested  at 
Pennsylvania  Conference 

A  committee  to  draft  legislation  in  collabo- 
ration with  the  Pennsylvania  Water  Supply 
Commission  was  authorized  at  the  recent  con- 
ference on  flood  control  and  water  conservation 
at  Harrisburg.  The  committee  will  prepare 
bills  for  regulation  of  the  control  of  state 
waters  and  report  to  another  conference  to  be 
held  before  the  next  Legislature  meets. 

Provisions  for  flood  prevention,  impounding 
of  waters  to  furnish  a  regular  supply  and  state 
control  of  water  power  were  urged  by  Gov- 
ernor Brumbaugh.  Among  those  who  took 
part  in  the  discussion  were  Morris  Knowles, 
consulting  engineer  and  member  of  the  Pitts- 
burgh Flood  Commission;  Col.  Edgar  Jadwin, 
Corps  of  Engineers,  U.  S.  A.;  Frank  Sutton, 
of  the  U.  S.  Geological  Survey;  Forestry  Com- 
missioner Conklin,  and  R.  A.  Zentmyer,  water 
supply  commissioner. 


Welfare  and  Efficiency  Conference 
November  21  at  Harrisburg,  Pa. 

The  fourth  annual  Welfare  and  Efficiency 
Conference  to  be  held  Nov.  21,  22  and  23  at 
Harrisburg,  Pa.,  under  the  direction  of  the 
State  Department  of  Labor  and  Industry  and 
the  Engineers  Society  of  Pennsylvania  will 
constitute  a  symposium  of  interest  to  manu- 
facturers and  the  engineering  profession.  Dr. 
John  Price  Jackson,  former  dean  of  the  en- 
gineering department  of  Pennsylvania  State 
College  and  now  commissioner  of  labor  and  in- 
dustry in  Pennsylvania,  will  preside. 

Among  the  engineers  who  will  speak  will  be 
William  D.  S.  Ainey,  chairman  of  the  Penn- 
sylvania Public  Service  Commission;  R.  Boone 
Abbott,  president  of  the  Engineers'  Society  of 
Pennsylvania  and  superintendent  of  the  Har- 
risburg division  of  the  Philadelphia  &  Read- 
ing Railway;  Francis  D.  Patterson,  chief  of 
the  division  of  hygiene  and  engineering  of  the 
department  of  labor  and  industry,  and  L.  A. 
DeBlois,  of  the  engineering  department  of 
E.  I.  du  Pont  de  Nemours  &  Company. 
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May  Cut  Seattle  Bridges  to  Permit 
Passage  of  Dredges 

Lieut.-Col.  J.  B.  Cavanaugh,  Corps  of  Engi- 
neers, U.  S.  A.,  at  Seattle,  has  served  notice 
on  A.  H.  Dimock,  city  engineer,  that  govern- 
ment dredges  will  pass  through  the  Lake  Wash- 
ington Canal  and  through  the  Latona  and 
Stone  Way  bridges  between  Nov.  7  and  10. 
Mr.  Dimock  in  turn  has  referred  the  matter 
to  the  city  council,  which  will  be  forced  to 
devise  means  for  caring  for  vehicular  and 
street-railway  traffic  now  passing  over  these 
bridges.  As  there  are  no  drawspans  in  either 
structure,  it  will  be  necessary  to  cut  them, 
suspending  traffic  entirely. 


What  Engineers  and 
Contractors  Are  Doing 


Engineering  Society  Activities 


Canadian  Society  of  Civil  Engineers  held  its 
monthly  meeting  Nov.  2,  at  which  G.  L.  Dobbin, 
of  the  Royal  Montreal  Regiment,  delivered  an 
address  on  "Bombing  in  the  Front  Line 
Trenches."  Specimens  of  bombs  were  exhibited 
and  their  uses  explained. 

Western  Society  of  Engineers  will  hold  a 
meeting  Nov.  13  at  Chicago.  C.  J.  Humphrey 
will  discuss  decay  in  timber  and  its  growing 
importance  to  the  engineer  and  architect.  At 
the  Nov.  20  session  the  importance  of  the  rela- 
tion of  solid  surface  and  liquid  films  in  some 
types  of  engineering  construction  will  be 
emphasized  by  Clifford  Richardson.  The  con- 
struction of  a  narrow-gage  railroad  was  Aaron 
S.  Zinn's  subject  for  his  lecture  at  the  Nov.  6 
meeting. 

Seattle  Association  of  members  of  Ameri- 
can Society  of  Civil  Engineers  held  a  meeting 
in  the  chamber  of  commerce  rooms  Nov.  1  to 
further  discuss  the  proposed  state  water  code 
and  make  recommendations  in  regard  thereto. 

Engineers'  Club  of  San  Francisco  held  its 
annual  meeting  and  dinner  Oct.  27.  A  paper 
on  "Curtis  Turbines  Applied  to  Cargo  Boats" 
and  illustrated  with  stereoptican  views  was 
presented  by  W.  J.  Davis,  Jr.  The  officers 
elected  for  the  ensuing  year  were:  President, 
C.  T.  Hutchinson;  vice-president,  William  H. 
Shockley;  second  vice-president,  B.  P.  Legare; 
treasurer,  A.  H.  Griswold,  and  secretary,  C.  E. 
Grunsky,  Jr. 

Brooklyn  Engineers'  Club  will  meet  Nov.  16 
to  hear  Augustus  J.  Koehler,  attorney,  outline 
the  history  of  the  lien  law  and  rights  and 
remedies  of  engineers  thereunder.  At  last 
Thursday's  meeting  Walter  E.  Heibel  pre- 
sented a  paper  on  air  conditioning  in  industrial 
plants. 

Civil  Engineers'  Society  of  St.  Paul  will 
meet  next  Monday  evening  in  the  City  Hall. 
George  L.  Nason  will  read  a  paper  on  land- 
scape engineering. 

American  Society  of  Civil  Engineers,  at  the 
Nov.  15  meeting  in  New  York  City,  will  dis- 
cuss a  paper  on  "The  Yale  Bowl"  by  Charles 
A.  Ferry,  consulting  engineer,  of  New  Haven. 


New  Chapter  of  Engineering  Society  at 

Gary,  Indiana 

Nine  members  of  the  American  Association 
of  Engineers  recently  conducted  a  meeting  at 
the  Y.  M.  C.  A.  Building,  Gary,  Ind.,  which 
was  attended  by  thirty-seven  engineers  not 
identified  with  the  movement  and  by  three 
members  at  present  employed  in  that  city. 
After  the  objects,  methods  and  results  secured 
by  the  association  during  its  sixteen  months 
of  existence  were  explained,  twenty-one  appli- 
cations for  membership  were  received  and 
the  temporary  organization  of  the  Gary  chap- 
ter was  effected.  This  is  the  first  instance  of 
the  association  succeeding  in  organizing  a 
chapter  during  one  evening's  effort.  The  total 
membership  is  now  1335.  When  it  reaches 
1500  the  initiation  fee  will  be  increased  to  $4. 


Elmer  Folsom  and  MiLO  C.  T  a  y- 
1. 0  K  have  opened  consulting  engineering  of- 
fices in  the  Peoples  Bank  Building,  Blooming- 
ton,  111. 

Edward  A.  Clark,  consulting  engineer, 
of  New  York  City,  has  withdrawn  from  the 
firm  of  Giles  &  Clark.  He  will  continue  as 
consulting  engineer  and  contractor  for  dia- 
mond drill  and  wash  borings. 

Edgar  F.  Robinson  has  been  pro- 
moted from  chief  engineer  of  the  Buffalo, 
Rochester  &  Pittsburgh  Railway  to  become 
general  manager.  Those  formerly  reporting 
to  the  chief  engineer  will  hereafter  report  to 
the  general  manager.  Mr.  Robinson  has  been 
chief  engineer  since  1907  and  has  served  the 
Buffalo,  Rochester  &  Pittsburgh  since  1902, 
when  he  was  appointed  engineer  of  track. 
After  graduation  from  Rose  Polytechnic  Insti- 
tute in  1894  he  entered  the  service  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Railway. 
From  then  until  his  appointment  with  the 
Buffalo,  Rochester  &  Pittsburgh  he  was,  at 
various  times,  employed  by  the  engineering 
departments  of  the  Indiana  &  Illinois  South- 
ern, the  New  York  Central,  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  and  the  Putte, 
Anaconda  &  Pacific  railways. 

Richard  E.  Froiseth,  formerly  en- 
gineer for  the  Pittsburgh-Idaho  Hydraulic 
Manufacturing  Company  of  Boise,  Idaho,  has 
become  associated  with  R.  W.  Rea,  consulting 
engineer,  of  Portland,  Ore.  Mr.  Froiseth  re- 
ceived his  engineering  education  from  the  In- 
ternational Correspondence  Schools.  In  1906 
he  joined  the  engineering  staff  of  the  Nevada 
Consolidated  Copper  Company.  Two  years 
later,  after  a  brief  experience  with  the  U.  S. 
Coast  and  Geodetic  Survey,  he  went  to  the 
Utah  Independent  Telephone  Company.  While 
in  that  firm's  employ  he  had  charge  of  the 
construction  of  the  Salt  Lake  City  under- 
ground and  overhead  cable  systems.  In  1912 
Mr.  Froiseth  joined  the  engineering  staff  of 
the  Kittitas  Reclamation  District  and  later 
in  that  year  went  to  the  Kettle  Valley  Railway. 
That  was  followed,  in  1913,  by  his  appointment 
as  assistant  engineer  for  the  Cascade  Irriga- 
tion District  in  Washington.  His  appointment 
with  the  Pittsburgh-Idaho  Hydraulic  Manufac- 
turing Company  came  soon  after. 

Carl  J.  Rhodin,  formerly  civil  and 
hydraulic  engineer  on  the  San  Francisco  staff 
of  the  J.  G.  White  Engineering  Corporation, 
has  resigned  to  open  consulting  offices  in  the 
Alaska  Commercial  Building,  San  Francisco. 
Mr.  Rhodin  is  a  graduate  of  the  Royal  Tech- 
nical University  of  Stockholm,  Sweden,  class 
of  1900.  A  few  months  as  assistant  engineer 
in  the  department  of  public  works  of  Gothen- 
burg, Sweden,  was  followed  by  his  appointment 
as  assistant  engineer  to  the  chief  of  the  Upper 
North  District,  Royal  Department  of  Roads 
and  Canals.  After  coming  to  the  United 
States  in  1902,  Mr.  Rhodin  entered  the  employ 
of  Snare  &  Triest,  New  York  City,  but  re- 
signed a  few  months  later  to  become  assistant 
engineer  for  C.  MacDonald  &  Company  on 
pier  and  foundation  construction  on  the  Thebes 
bridge  across  the  Mississippi  River.  He  went 
west  in  1904  to  take  a  position  with  the  At- 
lantic, Gulf  &  Pacific  Company,  in  charge  of 
bids,  estimates,  plans  and  design  of  bridges, 
dredging  machinery,  foundations  and  wharves. 
For  a  few  months  in  1906  he  was  in  charge 
of  construction  for  the  Pacific  Gas  &  Electric 
Company,  following  which  he  was  engineer  of 
design  and  construction  on  several  large 
buildings  in  San  Francisco.  Early  in  1907 
Mr.  Rhodin  joined  the  engineering  staff  of 
the  California  highway  department,  but  re- 
signed the  next  year  to  engage  in  private 
practice,  which  he  carried  on  until  1910.     He 


then  became  engineer  on  investigations  for 
hydraulic  projects  for  the  Southern  Pacific 
Company.  Since  March,  1911,  he  has  been  in 
the  San  Francisco  office  of  the  J.  G.  White 
company. 

F.  T.  CuMMiNGs  has  formed  a  partner- 
ship with  L.  C.  Bishop,  county  engineer  of  Con- 
verse County,  Wyoming,  to  engage  in  con- 
sulting practice  at  Douglas,  Wyo.  Since  late 
in  1910  Mr.  Cummings  has  been  engineer  for 
the  Rock  Creek  (Wyo.)  Conservation  Com- 
pany and  will  continue  to  act  as  the  firm's  con- 
sulting engineer  on  its  80,000-acre  irrigation 
project  in  the  southern  part  of  the  state.  For 
ten  years  previous  to  1910  Mr.  Cummings  was 
employed  in  the  maintenance-of-way  depart- 
ment of  the  Union  Pacific  Railroad,  attaining 
the  position  of  assistant  engineer  at  the  time 
of  his  resignation. 

A.  P.  W  Y  M  a  N  has  resigned  as  assistant 
engineer  for  the  Maine  Central  Railroad  to 
become  civil  engineer  for  the  Texas  Steam- 
ship Company  at  Bath,  Me.  Mr.  Wyman  had 
been  in  the  employ  of  the  engineering  depart- 
ment of  the  Maine  Central  since  graduation 
from  the  University  of  Maine  in  1907. 

C.  J.  U  l  L  R  I  c  H,  assistant  state  engineer  of 
Utah,  has  just  finished  a  trip  of  investigation 
of  water  filings  in  various  counties.  Owing  to 
the  lack  of  railroad  facilities  he  went  by  motor 
car,  covering  1000  miles. 

L.  B.  Stephenson  has  been  appointed 
county  highway  engineer  at  Spirit  Lake,  Iowa, 
to  succeed  C.  S.  Arthur,  resigned. 


Obituary  Notes 


John  F.  O'Connor,  formerly  a  gov- 
ernment contractor  and  builder  of  the  jetty 
system  at  Galveston,  Tex.,  died  in  Chicago, 
Nov.  3,  at  the  age  of  seventy-two. 

George  P.  Woodhall,  civil  and  min- 
ing engineer  for  the  Utah  Copper  Company, 
was  killed  Oct.  30  at  Bingham  when  a  sur- 
veyor's tape  he  held  came  in  contact  with  a 
high-tension  wire.  He  was  a  graduate  of  the 
Missouri  School  of  Mines,  class  of  1901.  From 
1906  to  1911  he  had  been  assistant  engineer 
for  the  Oregon  Short  Line  and  during  1913 
and  1914  served  as  assistant  state  engineer  of 
Colorado. 

William  Cooper  Cuntz,  general 
manager  and  director  of  the  Goldschmidt  Ther- 
mit Company  of  New  York  City,  died  Nov.  2  at 
Auburndale,  Mass.  Mr.  Kuntz  was  born  at 
Hoboken,  N.  J.,  in  1871.  He  attended  the  Ho- 
boken  Academy  and  Stevens  Institute  of  Tech- 
nology, being  graduated  from  the  latter  insti- 
tution in  1892.  He  then  became  connected  with 
the  Pennsylvania  Steel  Company's  bridge  and 
construction  department  and  later  with  the 
sales  department,  which  he  represented  in  Bos- 
ton, Philadelphia,  London  and  other  large 
cities.  In  1910  he  severed  his  connection  with 
the  Pennsylvania  Steel  Company  to  become  a 
director  and  general  manager  of  the  Gold- 
schmidt Thermit  Company.  At  the  time  of  his 
death  he  was  also  director  in  the  Goldschmidt 
Detinning  Company. 

Sydney  W.  Hoag,  who  retired  from  the 
service  of  New  York  City  about  two  years 
ago,  and  who  had  since  carried  on  a  consulting 
practice  in  that  city,  died  Nov.  3.  He  had 
been  in  the  city's  employ  for  30  years,  en- 
tering the  park  department  after  graduation 
from  the  College  of  the  City  of  New  York. 
After  a  short  term  in  the  park  division,  Mr. 
Hoag  was  transferred  to  the  Department  of 
Docks  and  Ferries,  in  which  he  was  made  as- 
sistant engineer.  He  was  promoted  to  deputy 
chief  engineer  of  the  department  in  1905,  from 
which  position  he  retired  with  a  pension  a  few 
years  ago.  Since  retirement  Mr.  Hoag  had 
engaged  in  consulting  practice.  He  was  a  na- 
tive of  New  York  City  and  was  born  in  1858. 
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Barrel  Elevator  Installed  Without 
Deep  Pit 

A  barrel  elevator  which  eliminates  the  need 
of  a  deep  pit  under  the  foot  sprockets,  and  is 
therefore  particularly  adapted  to  conditions 
where  the  entire  machine  must  be  above  the 
floor,  has  been  designed  by  the  Chain  Belt 
Company  of  Milwaukee.  The  device  has  been 
adopted  by  the  Standard  Oil  Company's  Mil- 
waukee works. 

The  machine  is  used  to  elevate  empty  bar- 
rels  from   the   wash-house   and   deliver   them 


Automatic  Discharge 


Barrel  being 
discharged 


Barrel  in  position     ',,'  "  sj 
fo  be  picked  upby  f 
Elevator  Arm.   .      V 
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DIAGRAM     SHOWS    ELEVATOR    IN     RELATION     TO 
SKIDS,   WITH  ARM   IN   DISCHARGING  POSITION 

upon  an  inclined  skid,  on  which  they  roll  by 
gravity  about  100  ft.  to  the  filling  room.  This 
barrel  elevator  has  the  special  feature  of 
being  able  to  pick  up  the  barrels  from  a 
curved  chute  underneath  the  foot  sprocket. 

The  barrels  are  rolled  out  of  the  tank  and 
are  picked  up  by  the  arm,  one  at  a  time,  as  it 
sweeps  around  the  bottom  of  the  chute.  The 
barrel  arm  is  attached  to  two  strands  of  Grip- 
lock  Chain  Belt,  which  carry  it  around  the  head 
and  foot  sprocket.  The  arm  is  of  the  auto- 
matic-discharge type,  which  trips  by  means  of 
a  pair  of  cams  engaging  the  ends  of  the  curved 
lever  arms  which  carry  the  barrels.  These 
cams  are  placed  on  the  upcoming  side  of  the 
elevator,  just  in  the  opening  in  the  wall  through 
which  it  is  desired  to  discharge  the  barrels. 
The  Chain  Belt  is  provided  with  suitable  at- 
tachments for  the  crossbars  of  the  barrel  arm, 
and  the  whole  machine  is  mounted  on  a  struc- 
tural-steel frame  with  necessary  guides  for  the 
Chain  Belt  and  supports  for  the  shafting. 


About  1  hp.  is  required  for  driving  the 
elevator.  The  power  is  taken  from  a  line  shaft 
in  the  building  by  a  belt  coupled  up  to  the 
elevator  countershaft.  The  machine,  which 
can  be  adapted  to  almost  any  conditions  where 
it  is  desired  to  transfer  barrels  from  one  build- 
ing to  another,  has  a  capacity  of  120  bbl.  per 
hour. 


Make  Smokestack  55  Feet  Long 
in  One  Piece 

A  smokestack  50  ft.  long  was  recently  made 
in  one  piece  for  the  city  of  Chicago  by  the 
Standard  Spiral  Pipe  Works  of  that  city.  A 
piece  of  Standard  reinforced  spiral  pipe  was 
used.  Later  the  Standard  company  made  two 
one-piece  20-in.  stacks  55  ft.  long,  using  only 
one  set  of  guy  wires.  A  recent  windstorm 
furnished  a  severe  test  which  the  Standard 
smokestack  is  said  to  have  survived  admirably. 


ture  of  the  trucks  from  Buffalo  on  Sunday  noon 
and  their  arrival  in  Worcester  at  the  same 
hour  on  Tuesday.  The  trip  was  made  in  ex- 
actly 48  hours,  which,  so  far  as  is  known,  is 
a  record  for  continuous  running  for  trucks  of 
this  capacity.  Records  showed  that  all  three 
trucks  made  better  than  11  miles  to  a  gallon 
of  gasoline  on  the  500-mile  trip.  Stops  were 
made  only  to  replenish  the  gasoline  and  oil 
supply  and  permit  the  drivers  to  eat.  The 
army  bodies  with  which  the  trucks  were 
equipped  were  filled  with  hay  and  the  drivers 
took  turns  at  sleeping  and  driving. 


Makes  Floors  of  Wood  Blocks 
Dovetailed  to  Base 

The  "welding"  of  wood  blocks  on  end  to  the 
face  of  baseboards  so  that  no  other  base  is 
required  (thus  saving  the  tedious  and  expen- 
sive laying  of  single  blocks)  and  making  pos- 
sible its  use  over  timber  joist  are  the  features 
of  a  new  type  of  flooring  for  use  in  mill  build- 
ings, factories,  warehouses,  station  platforms, 
freight  houses,  bridges  and  docks.  The  illus- 
tration shows  the  construction — wood  blocks 
dovetailed  to  a  baseboard  with  a  spline  nailed 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

United  Brass  Manufacturing  Company,  Cleve- 
land, Ohio.  Catalog  Dl,  72  pages,  illustrated. 
Compiled  especially  for  engineers  and  con- 
tractors interested  in  water  works  design  and 
construction.  Contains  tables  giving  propor- 
tionate delivery  of  pipes  from  Vs  to  10  in.  di- 
ameter and  other  data. 

Sprague  Electric  Works  of  the  General  Elec- 
tric Company,  New  York  City.  Bulletin  48906, 
8  X  11  in.,  32  pages.  Gives  ratings,  weights 
and  specifications  for  electric  hoists  of  one-half 
ton  and  one-ton  capacity.  Also  shows  many 
uses  of  that  equipment. 

Warren  Webster  &  Company,  Camden,  N.  J. 
Catalog,  8  X  10  in.,  144  pages,  illustrated. 
Enumerates  advantages  and  describes  design 
and  installation  of  Webster  vacuum  system  of 
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LAID   ON    CONCRETE,   THE   NAILING    STRIPS  FOR   BLOXONEND  ARE  SPACED  FAR  APART 


NEW   BARREL  EUIVATOR 


to  the  floor  joist  or  nailing  strip  to  hold  the 
8-ft.  sections  together.  The  standard  sections 
are  made  from  Southern  pine  blocks  1%  x  3% 
in.  on  the  surface  and  1  to  2  in.  deep.  The 
baseboard  is  1  or  2  in.  deep. 

Sections  of  the  flooring  laid  two  years  ago  in 
front  of  the  elevators  in  the  Emery,  Bird, 
Thayer  Dry  Goods  Company's  store  in  Kansas 
City  are  said  to  have  given  good  service. 

Bloxonend,  as  the  new  type  is  called,  is  made 
by  the  C.  J.  Carter  Lumber  Company,  Kansas 
City. 

Take  Turns  Driving  and  Sleeping  to 
Deliver  Trucks  on  Time 

Facing  a  critical  blockade  in  freight  ship- 
ments due  to  the  threatened  railroad  strike, 
the  Norton  Grinding  Company  of  Worcester, 
Mass.,  prepared  to  meet  the  crisis  by  purchas- 
ing a  fleet  of  three  5-ton  White  motor  trucks, 
which  was  done  through  the  White  Company's 
Worcester  representative.  It  was  stipulated 
that  the  trucks  were  to  be  delivered  in  Wor- 
cester within  three  days,  independent  of  rail- 
road service. 

Simultaneously  with  the  signing  of  the  con- 
tract a  crew  of  six  men  in  charge  of  a  foreman 
from  the  Boston  office  was  dispatched  to  Buf- 
falo to  meet  the  boat  bringing  the  machines 
and  to  drive  them  from  Buffalo  to  Worcester. 
A  prearranged  schedule  called  for  the  depar- 


steam  heating.  A  typical  system  is  described 
and  illustrated,  and  the  specific  features  of  the 
Webster  system  are  discussed.  Special  Webster 
heating  systems  and  appliances  also  are  illus- 
trated and  described. 

William  B.  Scaife  &  Sons  Company,  Pitts- 
burgh. Booklet,  8  X  11  in.;  72  pages.  An  illus- 
trated treatise  on  the  purification  of  water 
by  means  of  the  Scaife  and  We-Fu-Go  systems. 

The  American   Steel  &  Wire   Company  has 

issued  a  150-page  manual,  illustrated,  dealing 
with  the  treatment  of  water  by  the  sulphate 
of  iron  and  lime  process.  The  book  has  been 
prepared  by  the  company's  water  purification 
bureau,  organized  to  exploit  the  use  of  sulphate 
of  iron  at  filter  plants.  It  is  replete  with 
useful  data  for  sanitary  engineers  and  city 
officials.  There  is  a  thorough  discussion  of 
the  chemical  phases  of  water  purification  in 
addition  to  many  tables  of  discharge  through 
orifices,  heads  and  pressure  equivalents,  alka- 
linity and  hardness  equivalents  and  conversion 
charts.  On  filter  operation  a  great  deal  of  val- 
uable information  is  given.  Some  of  the  sub- 
jects are  coagulation,  air  wash  troubles,  strain- 
ers and  manifolds,  rate  controllers  and  chem- 
ical difficulties.  The  book  gives  evidence  of 
painstaking  and  intelligent  preparation  and 
should  be  in  the  library  of  every  engineer  or 
municipal  ofiicial  who  has  anything  to  do  with 
the  water  supply  of  his  city. 
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A  Momentous  Investigation 

THERE  will  begin  in  Washington  next 
Monday  hearings  that  may  have  a  most 
important  influence  upon  one  of  the  lead- 
ing American  industrial  activities — the 
operation  of  our  railroad  system.  The  last 
session  of  Congress  authorized,  in  accord- 
ance with  the  recommendation  of  the  Pres- 
ident, a  joint  commission  of  Senators  and 
members  of  the  House  to  review  the  rail- 
road situation  with  reference  to  govern- 
ment regulation  and  government  owner- 
ship. If  predictions  are  correct,  the  rail- 
road representatives  will  make  some  very 
far-reaching  recommendations,  while  from 
the  public's  side  one  may  expect  all  sorts 
of  fantastic  plans.  It  is  too  much  to  ex- 
pect, no  matter  how  thorough  the  hearings, 
that  any  quick  solution  of  our  railroad  ills 
will  result  from  the  committee's  work.  Its 
report,  however,  should  be  the  starting 
point,  at  least,  of  a  better  handling  of  our 
railroad  problem.  Relief  is  needed.  Let 
us  hope  that  the  work  of  the  Newlands 
committee  will  bring  to  regulators — state 
and  national — a  realization  of  the  real 
needs  and  the  fundamentals  of  a  correct 
solution. 

Experts  Overnight! 

THIS  JOURNAL  has  had  occasion  in  the 
past  to  criticise  the  practice  of  cities 
sending  committees  of  laymen  on  trips 
of  inspection,  presumably  for  the  purpose 
of  securing  data  upon  which  to  base  rec- 
ommendations for  public-works  construc- 
tion. A  recent  press  report  from  a  Middle 
Western  city  states  that  a  party  consisting 
of  two  aldermen,  the  city  attorney,  two 
commissioners  and  two  members  of  a  town- 
ship board  has  begun  a  pilgrimage — at  the 
city's  expense,  it  is  safe  to  infer — for  the 
purpose  "of  making  a  further  investiga- 
tion of  sewage-disposal  plants  in  the  East." 
We  are  informed  that  this  delegation  "will 
visit  Brooklyn,  Rochester,  Philadelphia, 
Boston,  Cleveland,  Akron  and  other  East- 
ern points  where  sewage-disposal  plants  are 
in  operation."  What  a  merry  little  junket 
this  will  be!  And  think  of  the  valuable 
data  on  the  technical  features  of  sewage 
treatment  which  these  studious  aldermen 
and  township-board  members  will  amass 
during  their  trip!  How  the  city  will  profit 
by  the  advice  these  officials  will  bring  back 
with  them !  They  will  become  sanitary  ex- 
perts almost  overnight.  What  need  for  a 
town  to  engage  a  consulting  engineer  to 
solve  its  technical  problems  wh6n  aldermen, 
city  attorneys  and  commissioners  are  avail- 
able— and  in  fact  eager — for  this  service? 
Of  course  the  city  will  pay  a  fat  expense 
account  in  railroad  fares,  hotel  bills  and 
"sundries,"   and  may  be  forced  to  replace 


ill-advised  apparatus  which  experience 
shows  will  not  work.  But  what  does  this 
amount  to  as  compared  with  the  broad  edu- 
cation in  sanitary  engineering  which  the 
aldermen  and  the  city  attorney  will  have 
received? 

The  Concrete  Institute 

AS  READERS  of  this  journal  well 
know,  the  American  Concrete  Institute 
has  passed  through  many  vicissitudes.  Two 
or  three  times  powerful  friends  have  come 
to  its  support  and  lifted  it  out  of  bank- 
ruptcy. The  management  was  inefficient, 
however,  and  again  and  again  it  slipped 
back.  Now  it  appears  a  better  day  has 
dawned.  Since  the  transfer  of  the  man- 
agement to  Boston,  the  finances  have 
reached  a  sound  basis.  Funds  are  on  hand 
for  publishing  the  three  delayed  volumes 
of  proceedings  and  all  of  them  are  to  ap- 
pear before  the  close  of  the  year.  The 
committees  are  displaying  a  new  activity, 
a  good  prom.ise  of  a  worth-while  convention 
next  February.  The  present  condition  of 
the  institute  warrants  for  the  organization 
a  wider  support  than  it  is  receiving.  De- 
spite its  past  financial  disabilities,  it  has 
rendered  invaluable  service.  Its  work  on 
the  method  of  finishing  concrete  surfaces, 
on  insurance,  on  standard  specifications  for 
various  forms  of  concrete  construction  has 
been  notable  and  useful.  In  order  that  this 
work  may  be  continued  and  the  scope  en- 
larged, engineers  and  contractors  interested 
in  concrete  work  should  lend  their  support 
financially  and  morally,  by  taking  member- 
ship in  the  institute  and  participating  in 
the  committee  work. 

Educational  Efficiency 

THE  outside  investigator  generally  com- 
mands attention  when  a  man  of  equal 
ability  in  the  organization  or  community 
cannot  get  a  hearing.  Possibly,  then, 
the  report  made  by  a  commission  for  the 
Federal  Bureau  of  Education  on  the  higher 
educational  institutions  of  Iowa  may  bring 
about  a  reform  which  local  agitation  was 
unable  to  effect.  The  commission  investi- 
gated the  whole  question  of  higher  educa- 
tion in  the  state  and  as  part  of  its  assign- 
ment considered  the  duplication  involved 
in  the  maintenance  by  the  commonwealth 
of  two  engineering  colleges.  The  conclu- 
sion might  readily  have  been  anticipated. 
The  commission  disapproves  of  the  dupli- 
cation and  recommends  that  the  two  schools 
be  united.  Iowa  is  not  the  only  state  which 
has  this  problem  of  duplicate  institutions. 
Several  of  the  other  states  are  thus  af- 
flicted. Possibly  in  these  states,  too,  the 
federal  bureau's  report  may  have  a  salu- 
tary influence.    Incidentally,  the  summary. 


which  is  all  that  has  been  issued  to  date, 
recommends  an  "average  departmental  sal- 
ary for  professors  and  instructors"  of 
$2,000.  The  summary  does  not  explain 
what  is  meant  by  these  words.  The  mere 
statement,  however,  is  sufficient  to  secure 
the  attention  of  all  interested  in  technical 
education.  Not  only  because  of  the  larger 
problems  it  touches,  therefore,  but  be- 
cause of  this  intimate,  though  less  impor- 
tant one,  the  report  when  issued  is  sure  to 
receive  very  close  scrutiny. 

Political  Reflections 

IN  the  present  political  rejoicing  and 
sorrowing  there  is  opportunity  for  aD 
right-minded  citizens,  irrespective  of  party, 
to  join  in  felicitation  over  some  of  the 
results  of  the  election.  Returns  indicate 
that  despite  extraordinary,  and  in  some 
cases  unscrupulous,  efforts  of  the  labor  or- 
ganizations they  did  nqt  succeed  in  deliv- 
ering to  the  President  the  labor  vote. 
There  were  some  results  from  the  propa- 
ganda, without  doubt,  but  the  returns  do 
not  justify  Mr.  Gompers'  hope  of  landing 
the  whole  labor  vote  in  the  Democratic  col- 
umn. Labor  still  insists  upon  thinking  for 
itself.  Other  reasons  for  felicitation  are 
found  in  two  well-done  deeds  in  Illinois. 
Frank  S.  Buchanan,  congressman  from  the 
Seventh  Illinois  District,  prominent  for  his 
labor  activities  and  now  under  indictment 
in  New  York  State,  was  defeated.  Like- 
wise Clyde  H.  Tavenner,  congressman  from 
the  Fourteenth  Illinois  District,  author  of 
one  of  the  bills  to  prevent  the  increase  of 
efficiency  in  government  establishments, 
will  afflict  the  congressional  halls  no  more. 
Despite  what  may  be  one's  political  faith, 
therefore,  there  is  reason  for  all  having 
some  satisfaction  over  the  results  of  the 
election.  Without  doubt,  many  such  in- 
stances can  be  cited,  but  those  referred  to 
are  distinct  gains  for  better  citizenship. 

Radical  Redesigning 

FORTUNATELY  for  the  ultimate  suc- 
cess of  the  project,  the  original  plan 
of  the  French  engineers  for  the  dam  and 
power  station  at  the  Narrows  of  the  Yadkin 
River  was  not  completed.  As  described  in 
the  article  on  page  610,  changes  of  a  rad- 
ical nature  were  found  necessary  when, 
after  two  years'  cessation  of  work  on  ac- 
count of  the  war,  construction  was  resumed. 
Striking  confirmation  of  the  need  for  the 
changes  was  afforded  after  the  relocation 
of  the  power  house  had  been  decided  upon 
and  the  new  foundation  carried  well  along 
toward  completion.  The  July  flood,  which 
caused  such  a  large  amount  of  damage 
throughout  the  middle  South,  did  not  spare 
the  Yadkin  River  Valley.    The  flood  water 


608 


ENGINEERING     RECORD 


Vol.  74,  No.  21 


exceeded  by  25  per  cent  the  maximum  flow 
assumed  by  the  French  engineers,  and  not 
only  washed  away  construction  equipment, 
but  wrecked  the  old  power-house  founda- 
tion. The  changes  in  design  include  the 
abandonment  of  a  completed  power  house, 
the  adoption  of  vertical  instead  of  hori- 
zontal turbines,  and  the  substitution  of  a 
bypass  leading  around  a  rocky  ledge  above 
the  new  power  house  for  the  inadequate 
wells  and  their  connecting  tunnels.  On 
account  of  these  changes,  the  description  of 
the  new  work  in  this  issue  will  be  of 
more  than  ordinary  interest  to  hydraulic 
engineers. 

Pipe-Joint  Leakage 

SUPPLEMENTING  his  statement  made 
at  the  convention  of  the  New  England 
Waterworks  Association  at  Portland, 
Maine,  two  months  ago,  Frank  A.  Barbour, 
at  the  society's  meeting  in  Boston  last 
week,  again  emphasized  the  importance  of 
a  thorough  investigation  of  pipe-joint  leak- 
age and  urged  members  to  forward  to  the 
committee  of  which  he  is  chairman  infor- 
mation which  can  be  used  in  developing 
methods  for  reducing  the  enormous  annual 
waste  from  this  cause.  His  statement  of 
the  case,  on  page  616  of  this  issue,  is  so 
convincing  that  it  should  bring  forth  a 
hearty  response  from  waterworks  men  who, 
in  the  past,  have  been  too  complacent  in 
accepting  great  losses  from  leaking  pipe 
joints  as  inevitable.  Presumably  a  thor- 
ough diagnosis  of  the  trouble  will  suggest 
a  remedy,  but  before  Mr.  Barbour's  com- 
mittee can  recommend  improvements  in 
present  practice  it  must  have  all  the  facts 
in  the  case  before  it.  Upon  the  members 
of  the  association  rests  the  obligation  of 
supplying  them.  It  goes  without  saying 
that  all  loss  cannot  be  eliminated  and  that 
the  relaying  of  existing  pipe-line  systems 
is  financially  impossible.  The  committee's 
work  will  affect  future  rather  than  past 
construction.  Nevertheless,  waterworks 
men  should  realize  that  they  are  carrying 
the  burden  of  the  waste  and  that  the  pres- 
ent condition  of  affairs  does  not  speak  well 
for  standards  of  management.  Water  un- 
accounted for,  amounting  to  20  per  cent 
even  in  systems  fully  metered,  should  be 
analyzed  and  the  causes  responsible  for  this 
waste  definitely  determined.  Thus  far  the 
data  submitted  to  the  committee  have  not 
l)een  suflficiently  specific  to  be  of  great 
value,  although  tiiere  is  undoubtedly  a  large 
amount  of  information  in  the  country 
which,  with  proper  co-operation,  could  be 
made  available.  The  committee's  work 
.suggests  a  number  of  interesting  queries. 
Are  lead  joints,  as  ordinarily  made,  the 
best  joints  which  can  be  developed?  What 
effect  has  temperature  upon  pipe-joint 
leakage?  Is  the  loss  attributable  in  large 
measure  to  under-registration  of  meters? 
Is  sufficient  care  taken  in  laying  and  test- 
ing pipes?  If  not,  how  can  present  prac- 
tice be  improved?  Mr.  Barbour  estimates 
that  pipe-joint  leakage  alone  is  responsible 
for  an  annual  loss  of  more  than  $4,000,000 
on  60,000  miles  of  pipe  line  in  American 
municipalities.  With  the  leakage  in  water 
goes   a   corresponding  leakage   in    dollars. 


Surely  the  subject  is  important  enough  to 
warrant  waterworks  men  enlisting  their 
services  in  a  campaign  for  making  pipe 
joints  more  nearly  watertight. 


Co-operative  Engineering 
Education  in  England 

MUCH  SPACE  has  been  devoted  in  these 
columns  for  a  year  or  more  to  the  re- 
markable industrial  awakening  in  England. 
The  awakening  concerns  not  merely  the 
internal  organization  of  manufacturing 
plants.  This  has,  indeed,  been  given  much 
attention,  as  have  also  the  welfare  of  the 
workers  and  the  relations  between  capital 
and  labor.  Of  external  factors  scientific 
research  and  technical  education  have  been 
given   much  consideration. 

Discussing  technical  training  before  the 
Association  of  Technical  Institutions  late 
last  month.  Sir  Trevor  Dawson,  vice-chair- 
man of  Vickers,  Ltd.,  the  shipbuilders,  sug- 
gested a  form  of  apprenticeship  combined 
with  technical  training  which  is  a  counter- 
part of  the  Cincinnati  co-operative  engi- 
neering education  system  developed  by  Dean 
Herman  Schneider.  Curiously,  if  the  pub- 
lished abstracts  are  to  be  trusted.  Sir  Trevor 
made  no  reference  to  the  American  experi- 
ence with  this  type  of  education;  nor  did 
Engineering  in  commenting  upon  the  ad- 
dress. One  is  led  to  suspect  that  they  do  not 
know  that  ten  years  of  experience  are  avail- 
able with  that  method  of  preparing  men  for 
the  industries. 

Sir  Trevor  suggests  for  the  consideration 
of  the  association  a  plan  whereby  boys  in 
pairs  would  alternate  between  the  shop  and 
the  school.  Instead  of  alternation  in  weekly 
or  biweekly  periods,  as  is  the  practice  here, 
he  proposes  daily  alternation.  This  does 
not  affect  the  principle  of  the  Cincinnati 
method,  but  imposes  difficulties  in  the  works 
which  those  who  may  attempt  the  scheme 
will  quickly  discover.  Sir  Trevor  suggests, 
moreover,  that  the  plan  be  put  into  effect 
with  boys  in  their  earlier  years,  or  during 
what  we  would  call  the  high-school  course. 
At  Cincinnati  the  plan  is  applied  only  with 
those  of  college  grade.  Nevertheless,  the 
application  of  the  method  to  high-school 
students  would  not  be  a  novelty  in  this 
country,  since  the  Fitchburg  technical  high 
school  has  been  operating  on  the  plan  for 
about  ten  years.  Moreover,  New  York  City 
for  two  years  has  used  the  co-operative  sys- 
tem in  high-school  work. 

It  is  interesting  to  note,  too,  that  Sir 
Trevor  realizes  keenly  that  special  effort 
should  be  made  to  fit  young  men  into  the 
positions  for  which  they  are  best  adapted. 
How  much  again  does  this  sound  like  an 
echo  from  Cincinnati!  There,  above  all 
places  in  this  country,  has  consideration 
been  given  to  the  guidance  of  students  into 
right  lines  and  to  predetermination,  if  pos- 
sible, of  a  man's  aptitude. 

For  these  reasons  we  most  earnestly  rec- 
ommend to  Sir  Trevor  and  to  the  Associ- 
ation of  Technical  Institutions  a  careful 
study  of  the  co-operative  .systems  of  educa- 
tion so  successfully  worked  out  at  Fitch- 
burg and  Cincinnati.  Our  British  brethren 
can  save  themselves  much  experimentation 


by  drawing  upon  the  ten  years  of  experi- 
ence available  here. 

Incidentally,  those  who  have  had  a  part 
in  developing  the  co-operative  system,  and 
particularly  Dean  Schneider,  may  well  feel 
gratified  that  the  system  has  been  put  for- 
ward by  so  successful  an  industrial  admin- 
istrator as  Sir  Trevor  Dawson  and  that 
it  has  had  the  hearty  approval  of  Lord 
Haldane  and  of  the  British  engineering 
journals. 


Pulling  Sheet  Piles 

THAT  inverted  hammers  can  be  used 
to  pull  the  longest  steel  sheeting,  if  it 
has  been  properly  driven,  has  been  conclu- 
sively proved  in  the  removal  of  the  coffer- 
dam for  New  York  City's  Forty-sixth  Street 
pier,  described  on  page  627  of  this  issue. 
Here  many  72-ft.  piles  came  out  with  a 
direct  pull  of  40  tons,  and  it  is  doubtful 
if  any  but  the  key  piles  required  more  than 
the  equivalent  of  100  tons. 

It  is  fair  to  say  that  the  most  trouble- 
some feature  of  the  use  of  steel  sheet  piling 
has  been  getting  it  out  again  after  its  pur- 
pose has  been  served.  This  problem  has 
always  been  before  the  makers  of  steel 
sheeting,  since  the  economy  has  generally 
depended  on  the  salvage  to  be  realized  in 
extracting  the  piling  at  the  end  of  the  job. 
Pile-pulling  mechanisms,  from  the  old 
driver-foreman's  expedient  of  facing  two 
pile  drivers  across  the  piece  to  be  pulled 
and  jerking  it  out  with  both  runners  to  the 
trench  foreman's  rig  of  a  plank  lever  and 
chain,  have  been  tried  and  developed. 
Washington  patent  attorneys  have  derived 
no  small  sum  from  eager  inventors  of  ap- 
paratus for  starting  the  refractory  pile. 

Some  years  ago,  about  the  time  the  Amer- 
ican contractor  was  ruining  good  hoisting 
engines  in  jerking  out  piles,  a  British  firm 
was  working  on  an  extractor  designed  to 
reverse  the  process  of  driving,  by  hammer- 
ing them  out  of  the  ground.  This  inven- 
tion, a  simple  inverted  steam  hammer  with 
a  grip  for  catching  the  top  of  the  pile,  is 
now  coming  into  wide  use  in  England  be- 
cause the  scarcity  of  timber  has  put  a  pre- 
mium on  old  piles.  Its  American  cousins, 
however,  slumber  undisturbed  in  the  files 
of  the  patent  office  because  an  American 
contractor  went  the  Britons  "one  better" 
on  a  New  York  subway  contract  by  extract- 
ing his  steel  sheeting  with  the  identical 
hammer  (turned  upside  down)  which  had 
driven  it.  From  that  day  levers,  jacks,  gin- 
poles,  gallows  frames  and  heavy  cranes  were 
out  of  date  for  pile  pulling,  although  that 
fact  is  not  yet  appreciated  in  all  quarters. 

Like  every  new  process,  this  method  has 
been  tried  unfairly  and  judged  wanting. 
One  case  that  comes  to  mind  is  the  govern- 
ment work  on  the  Hudson  River  at  Troy, 
N.  Y.,  where  relatively  short  sheeting  failed 
to  come  out  with  the  hammer.  In  this  case 
the  editor,  who  discussed  the  question  with 
the  men  in  charge,  more  than  suspects  a 
little  prejudice  against  the  method.  More- 
over, it  is  doubtful  if  the  hammer  equip- 
ment was  in  the  best  of  condition,  as  fre- 
quent breakages  caused  much  of  the  trouble. 

Moreover,  steel  sheet  piling  can  be  driven 
on  rock  so  that  nothing  will  extract  it.     If 
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the  sheeting  has  been  set  out  of  plumb, 
driven  down  full  length  one  piece  at  a  time, 
has  been  seriously  deflected  at  points  by 
boulders  or  has  been  overdriven  on  rock  so 
as  to  curl  up  at  the  bottom,  the  interlocks 
may  become  jammed  so  that  it  is  a  waste 
of  money  to  unthread  them.  It  has  been 
demonstrated  that  driving  on  rock  with  a 
drop  hammer  is  likely  to  produce  this  re- 
sult, and  also  that  it  is  worse  than  useless 
to  beat  on  a  pile  with  an  air  hammer  after 
the  sound  clearly  indicates  that  rock  has 
been  struck.  The  curled,  bent  and  split 
ends  of  the  few  piles  that  were  overdriven 
at  the  Forty-sixth  Street  pier  and  the  ex- 
treme difficulty  with  which  they  were  pulled 
form  an  object  lesson  to  contractors  and 
pile  inspectors. 

If  simple  and  well-known  precautions  are 
taken  to  avoid  these  troubles,  not  only  will 
a  stronger  cofferdam  be  secured  with  less 
effort,  but  the  deepest  cofferdam  ever  driven 
can  be  pulled  at  a  profit  with  inverted  ham- 
mers. In  short,  it  is  not  the  ground  fric- 
tion, which  can  always  be  relieved  by  jet- 
ting, but  the  interlock  friction  that  offers 
the  real  resistance  to  pulling  steel  sheet 
piles.  Experience  with  the  longest  steel 
sheeting  yet  put  down  has  proved  that 
proper  driving  can  keep  this  friction  for 
all  but  key  piles  well  below  the  equivalent 
of  a  steady  75-ton  pull,  a  matter  within  the 
capacity  of  a  15-ton  derrick  equipped  with 
an  inverted  hammer. 


On  the  matter  of  financing  we  commend 
to  the  attention  not  only  of  engineers  but 
to  public  officials  that  part  of  the  report 
which  condemns  bond  issues  for  road  work. 
We  know  of  no  plan  that  will  force  a  closer 
scrutiny  by  the  public  of  road  expenditures 
than  of  putting  the  financing  on  a  tax 
rather  than  a  bond-issue  basis.  In  that 
direction  only  lies  escape  from  excessive 
highway  costs  and  a  future  financial  burden 
that  may  seriously  interfere  with  public- 
works  expenditures  in  the  next  generation. 


New  Jersey's  Roads 

NEW  JERSEY  was  at  one  time  the 
premier  state  in  the  matter  of  good 
roads.  It  was  the  Mecca  for  those  who 
wanted  to  learn  about  design,  maintenance 
and  administration.  But  that  was  all 
changed  by  the  advent  of  the  automobile. 
Designs  were  inadequate  for  the  new  serv- 
ice demands;  administration  broke  down 
when  roads  ceased  to  be  merely  local-circu- 
lation avenues  and  became  carriers  for 
through  traffic  that  knew  not  the  bounds  of 
town.ships  or  even  counties.  And  for  five 
years  New  Jersey  has  continued  to  drop 
back  in  the  list  of  good-roads  states.  There 
has  been  no  lack  of  highway  work,  nor  of 
the  expenditure  of  money;  but  the  work 
has  been  poorly  planned  and  the  funds  in- 
efficiently spent.  Now  the  state  is  taking 
inventory  of  its  highway  situation,  in  order 
to  map  out  a  sound  and  far-reaching  policy. 
A  commission  will  report  its  findings  to  the 
governor  this  winter,  and  while  it  has  been 
at  work  the  State  Chamber  of  Commerce 
has  likewise  been  making  studies,  co-oper- 
ating with  the  official  body.  Extracts  from 
the  chamber's  report  will  be  found  on  page 
623. 

While  the  document  shows  that  more  than 
$100,000,000  has  been  spent  on  the  state's 
improved  roads,  with  little  to  show  for  the 
expenditure,  the  most  important  statements 
relate  to  the  inefficient  administration  re- 
sponsible for  present  conditions  and  to  the 
financing  of  the  future  system.  Not  less 
than  500  different  authorities,  unco-ordi- 
nated,  frequently  unsympathetic,  are  spend- 
ing the  people's  highway  money.  That  fact 
is  sufficient  to  explain  conditions. 


A  Profit-Sharing  Plan  for  a  Gas 
Company 

A  PROFIT-SHARING  plan  in  the  opera- 
tion of  a  public  utility  is  an  inducement 
to  consumers  and  an  encouragement  to  capi- 
tal. There  are  justifiable  differences  of 
opinion  as  to  the  fair  basis  of  division,  but 
the  Engineering  Record  has  no  hesitation 
in  commending  the  principle  as  a  wise  ele- 
ment in  sound  public  policy.  In  the  new 
franchise  terms  for  the  Peoples  Gas  Light 
&  Coke  Company  of  Chicago,  which  are  now 
under  consideration,  a  distribution  of  earn- 
ings to  users  of  the  service  is  a  conspicuous 
feature.  It  is  of  particular  interest  because 
of  the  changing  conditions  in  the  gas  in- 
dustry and  the  opportunity  which  they  offer 
to  put  that  utility  before  the  public  as  a 
representative  of  modern  spirit  and  enter- 
prise. 

It  is  true,  of  course,  that  profit-sharing 
arrangements  can  be  appraised  at  their  pre- 
cise value  only  after  a  demonstration  of 
their  worth  in  actual  experience.  The  in- 
dividual cases,  however,  are  the  foundation 
of  the  broad  doctrine  that  a  division  of  earn- 
ings is  popular  with  the  public.  The  prop- 
osition of  the  Chicago  company  is  that  all 
normal  operating  expenses  as  heretofore  are 
first  to  be  deducted ;  then  bond  interest  and 
6  per  cent  per  annum  on  future  securities 
issued  under  authority  of  the  Illinois  Pub- 
lic Utilities  Commission  are  to  be  allowed; 
and  the  remainder  is  to  be  divided  in  the 
proportion  of  85  per  cent  to  the  company  and 
15  per  cent  to  consumers  in  rate  reductions. 
Certainly  the  principle  of  sharing  the  profit 
with  consumers  is  commercially  wis?,  and  it 
will  stimulate  consumption. 

In  several  respects  the  proposition  of  the 
Chicago  company  is  notable  as  an  exposition 
of  the  changing  conditions  in  the  gas  in- 
dustry. It  illustrates  in  a  large  way  the 
purpose  of  the  pending  movement  to  apply 
more  modern  commercial  and  rate-making 
ideas  to  the  old  established  gas  utility. 
While  the  tangible  result  of  the  proffered 
terms,  if  accepted,  will  be  a  reduction  in 
rates  in  Chicago,  the  result,  which  will  be 
of  greater  significance  to  the  country  at 
large,  is  the  conspicuous  progress  in  transi- 
tion from  a  lighting-unit  standard  to  a 
heat-unit  standard,  with  all  that  this  implies 
of  benefit  to  the  industry  generally.  In- 
stead of  a  flat  rate  of  80  cents  per  1000  cu. 
ft.,  tiiere  will  be  a  sliding  scale  schedule 
based  on  a  primary  rate  of  75  cents  for  an 
initial  monthly  consumption  varying  from 
2100  to  6000  cu.  ft.,  according  to  the  meter 
capacity;  a  secondary  rate  of  65  cents  per 
1000  cu.  ft.  for  the  next  7000  cu.  ft.  and 


a  tertiary  rate  of  35  cents  per  1000  cu.  ft. 
for  the  excess.  A  minimum  monthly  charge 
varying  from  45  cents  to  $1.20,  according  to 
the  meter  capacity,  will  be  made.  Such  a 
differential  system  of  rates,  graded  accord- 
ing to  the  volume  of  consumption,  means  the 
use  of  gas  for  industrial  purposes  on  a  scale 
which  would  be  impossible  under  the  flat 
rate. 

For  years  the  gas  industry  has  seen  its 
business  in  illumination  drift  in  increasing 
amount  to  the  electric  utility,  which  had 
the  advantages  of  novelty,  convenience, 
popularity,  ease  in  adaptation  to  varied  re- 
quirements, and  last  but  not  least,  persistent 
advertising  and  commercial  exploitation. 
Against  the  arguments  of  the  electric  utility 
the  gas  industry  waged  for  a  long  time  a 
losing  contest.  Electric  utilities  expanded 
rapidly  and  steadily,  partly  because  of  scien- 
tific rate-making,  which  automatically  en- 
couraged consumption.  While  the  gas  in- 
dustry clung  generally  to  the  flat-rate  sys- 
tem, the  electric  utility  reached  into  the 
limitless  field  of  industrial  power  and  even 
heating  by  reducing  its  rates  for  larger- 
volume  consumption.  More  recently  the 
companies  selling  manufactured  gas  have 
given  increasing  consideration  to  the  possi- 
bilities of  scientific  rate-making,  and  ad- 
vance in  this  direction  is  reported  in  several 
localities.  The  Wisconsin,  Massachusetts 
and  New  York  (Second  District)  public 
regulating  commissions  have  approved — and 
in  some  cases  ordered — the  adoption  by  gas 
companies  within  their  jurisdiction  of  the 
heat-unit  basis  instead  of  the  lighting  unit, 
thus  furthering  the  progress  toward  larger 
markets  which  the  gas  industry  is  now 
anticipating. 

Other  features  of  the  arrangement  which 
the  Chicago  company  has  proposed  to  the 
city  authorities  are  in  harmony  with  its  ad- 
vanced attitude  on  profit-sharing  and  rates. 
Necessarily,  the  plan  involves  the  construc- 
tion of  a  plant  for  the  manufacture  of  coal 
gas,  coke  and  byproducts.  The  required  ex- 
penditure is  estimated  at  $12,000,000.  This 
heavy  capital  outlay  would  equip  the  com- 
pany to  provide  gas  for  public  consumers 
and  also  to  make  the  coke  and  the  valuable 
byproducts  for  which  it  would  be  able  to 
develop  a  market.  It  would  be  a  serious 
omission  to  minimize  the  value  of  plants  so 
equipped  for  the  national  defense  in  the 
event  that  this  country  should  be  in  peril  of 
invasion.  Our  gas  industries,  of  course, 
must  be  so  operated  as  to  justify  themselves 
commercially — in  other  words,  to  pay — dur- 
ing the  normal  times  of  peace.  If  while 
rendering  the  service  which  the  public  de- 
mands they  can  in  addition  be  potentially 
of  great  military  advantage,  this  is  good  na- 
tional insurance. 

As  a  whole,  the  offer  which  is  now  receiv- 
ing consideration  is  of  unusual  importance. 
It  represents  a  commendable  public-spirited 
effort  to  develop  the  natural  markets  of  a 
gas  utility  located  in  a  large  community  re- 
quiring varied  and  graded  services;  to 
stimulate  the  gas  industry  by  the  applica- 
tion of  manufacturing  and  commercial  ideas 
that  shall  enlarge  its  functions,  and  to  meet 
the  public  cry,  which  frequently  arises 
without  regard  to  possible  higher  costs, 
for  lower  rates. 
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Modern  Turbines  and  New  Power  House  Replace  Earlier 
French  Design  of  Yadkin  River  Power  Project 

Twin  Tunnels  and  Vertical  Wells  in  Sidehill  Rock  Planned  for  Flood  Flow  to 
Be  Abandoned  and  Bypass  Used — July  Flood  Justifies  Engineer's  Decision 


R.\DICAL  changes  in  the  earlier  design 
by  French  engineers  mark  the  American 
engineer's  solution  of  the  problem  of  com- 
pleting the  Yadkin  River  dam,  200  ft.  high, 
begun  in  1912  for  the  Southern  Aluminum 
Company.  A  spillway  for  passing  flood 
water  over  the  dam  was  added;  the  new 
power-house  location  and  layout  involved 
the  abandonment  of  a  nearly  completed 
structure;  vertical  turbines  were  designed 
instead  of  horizontal  turbines,  and  old  run- 
ners were  remodeled,  and  a  bypass  for  flood 
water  is  to  be  used  instead  of  two  vertical 
wells  60  ft.  in  diameter  connecting  with 
twin  tunnels  already  completed. 

This  dam  is  located  at  the  Narrows,  near 
Badin,  about  30  miles  southeast  of  Salis- 
bury, N.  C,  and  is  now  approaching  com- 
pletion at  the  average  rate  of  seven  lifts, 
or  about  2500  cu.  yd.  of  concrete  per  day. 
It  is  expected  to  begin  operation  early  next 
year.  The  Tallassee  Power  Company,  a 
subsidiary  of  the  Aluminum  Company  of 
America,  bought  out  the  French  company 
after  the  latter  ceased  construction  owing 
to  war  conditions  in  1914,  when  the  power 
house  had  been  practically  completed  and 
about  50,000  cu.  yd.  had  been  placed  in  the 
west  end  of  the  dam. 

New  Design  Justified 

Striking  confirmation  was  afforded  of  the 
soundness  of  the  decision  of  the  company's 
engineer  to  abandon  the  old  power  house 


and  the  twin  tunnels  originally  intended 
for  discharging  flood  waters,  when  the  high 
water  on  July  15  (the  biggest  flood  since 
1814  according  to  marks  set  over  100  years 
ago)  carried  out  several  of  the  contractor's 
derricks,  flooded  and  overtopped  the  coffer- 
dams, washed  out  the  railroad  trestle  and 
nearly  carried  away  the  150-ft.  steel  span 
of  a  construction  bridge  on  the  downstream 
side  and  wrecked  the  east  wall  of  the  orig- 
inal power  house.  The  new  power  house, 
with  parts  of  one  of  the  27,000-hp.  units 
already  in  place,  came  through  the  flood 
without  injury. 

Construction  Features 

The  main  construction  features  of  the 
dam  include  the  placing  of  alternate  sec- 
tions by  the  use  of  guyed  derricks  handling 
2-yd.  or  4-yd.  buckets  brought  to  the  work 
by  dinkey  engines  and  flat  cars  from  two 
concrete  plants — one  of  which  contains  two 
4-yd.  Smith  mixers,  the  largest  in  the  coun- 
try. Belt  conveyors  transport  sand  from  a 
hillside  storage  pile  to  the  mixing  plant. 
Economy  is  found  in  the  use  of  unit-slab 
forms  so  bolted  to  the  displacers  embedded 
in  the  concrete  that  ease  of  removal  and 
rapid  shifting  is  attained. 

The  design  of  the  dam  and  flood  gates, 
with  runoff  provisions,  contemplates  a 
Safety  factor  100  per  cent  greater  than  the 
biggest  flood  since  1898  and  65  per  cent 
greater  than  the  biggest  flood  of  the  past 


century.  Arch  section  was  not  considered 
in  the  computation  of  the  main  sections, 
which  were  analyzed  as  for  a  pure  gravity 
type. 

Brief  History  of  Projects 

The  earliest  attempt  to  develop  the  power 
at  this  portion  of  the  Yadkin  River,  where 
the  fall  is  about  25  ft.  per  mile,  was  by 
George  Whitney,  who  in  1908,  with  Pitts- 
burgh capital,  started  an  elaborate  cut- 
stone  masonry  dam  about  38  ft.  high  across 
the  river  AVz  miles  above  the  Narrows.  This 
work  was  abandoned  ifl  1910  and,  except 
for  salvage  of  stone  now  being  taken  out, 
will  be  a  complete  loss.  In  1912  the  South- 
ern Aluminium  Company,  controlled  by 
French  capital,  started  work  on  a  high  dam 
at  the  Narrows  with  the  object  of  develop- 
ing about  90,000  hp.  The  French  engineers 
placed  the  power  house  on  the  west  side  of 
the  river  and  designed  it  for  twin-runner 
center-discharge  turbines  on  horizontal 
shafts.  They  provided  for  flood  flow  by  de- 
signing two  vertical  wells  60  ft.  in  diameter 
connecting  to  rectangular  twin  tunnels  40 
ft.  wide  and  34  ft.  high  driven  in  the  side- 
hill  rock  on  the  east  side  and  used  as  diver- 
sion channels  during  the  construction  of 
the  dam.  These  were  completed  by  the  con- 
struction company,  timber  and  rock  coffer- 
dams were  built,  the  power-house  founda- 
tions of  concrete  completed,  the  steel  frame 
erected,  and  about  50,000  yd.  of  cyclopean 


PLAN  OF  DAM   SHOWS  LOCATION  OP  OLD  AND  NEW  POWER  HOUSES,  AND   TUNNELS   AND    WELLS   OP   THE   EARLIER   DESIGN 
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VIEW  OF  DAM  ON  JUNE  4  SHOWS  VAKIOUS  STAGES  IN  CONSTRUCTION 


DERRICKS  RAISED  TO  TIMBER  PLATFORMS  ON  DOWNSTREAM  FACE 


concrete  placed  in  the  dam  on  the  west  side, 
using  a  1:3:5  mix.  When  the  war  broke 
out  in  1914  all  work  ceased  on  account  of 
war  conditions. 

The  Tallassee  Power  Company  bought  out 
the  French  company  in  1914,  and  began 
work  on  the  completion  of  the  project  in 
January,  1916.  This  company's  engi- 
neer decided  to  use  the  part  of  the  dam 
already  completed,  but  to  abandon  entirely 
the  original  power  house  and  flood-water 
provisions  of  the  French  engineers,  just 
described.  It  was  felt  that  the  French  en- 
gineers did  not  provide  for  a  large  enough 
flood  and  that  the  tunnels  were  unsafe. 
Hence  it  was  necessary  to  build  the  bypass 
and  also  provide  for  part  of  the  floods  by 
a  spillway  over  the  dam.  The  old  power 
house  was  only  20  ft.  from  the  toe  of  the 
dam,  entirely  too  close  for  safety,  as  the 
standing  wave  below  the  dam  would  wreck 
the  foundations.  The  French  engineers  did 
not  contemplate  passing  any  water  over  the 
dam,  so  that  the  old  power-house  location 
was  all  right  for  such  conditions.  The  dis- 
charge from  the  tunnels  during  floods 
would  interfere  with  the  flow  of  water  that 
passed  over  the  dam,  and  this  would  cause 
a  dangerous  rise  of  water  in  the  river  oppo- 
site the  old  power  house  and  would  have 
wrecked  it  had  the  old  scheme  of  using  the 
tunnels  been  adopted. 

This  view  of  the  French  engineers'  inade- 
quate provision  for  floods  was  vindicated 
when  the  1916  flood,  about  25  per  cent 
greater  than  the  maximum  flood  assumed  by 
them,  wrecked  their  power-house  founda- 
tion. 

New  PovreR  House 

The  new  power  house,  placed  on  the  east 
side  of  the  river,  is  180  ft.  long  and  57  ft. 
wide  as  before,  so  that  the  old  steel  frame 


could  be  used  again,  the  columns  being  rein- 
forced by  steel  channels  on  the  inside.  The 
foundations  are  entirely  remodeled  to  con- 
form to  vertical-shaft  turbines  direct-con- 
nected to  alternating-current  13,200-volt 
36-cycle  generators  of  27,000  hp.  each,  three 
units  to  be  installed  now  and  one  unit  later. 
The  5200-kw.  direct-current  520-volt  gen- 
erators for  the  original  power  house  were 
remodeled  into  rotary  converters,  a  change 
which  necessitated  the  odd  frequency  of  36 


cycles.  The  four  draft  tubes,  after  making 
the  usual  bend  of  90  deg.,  discharge  from 
the  west  side  of  the  power  house.  A  com- 
plete system  of  air  tunnels  provided  for  the 
cooling  system  is  located  above  the  draft 
tubes  to  keep  the  hot  air  out  of  the  gener- 
ator room. 

Design  of  turbines  and  generators  was 
based  upon  a  minimum  head  of  165  ft.  and 
a  maximum  head  of  180  ft.  Railroad  facili- 
ties will  be  provided  by  a  track  over  a 
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CROSS-SECTION   THROUGH   CENTER   OF   UNIT,   SHOWING   POWER-HOUSE  FOUNDATIONS 
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EBECTING  STEEL  SPAN  FOR  DOWNSTREAM  CROSSING — UPSTREAM   CROSSING  IN   EACKCr.OUND 


BUILDING  FORMS  FOR   DRAFT   TUBES 


bridge  crossing  the  river  and  entering  the 
power  house  at  floor  level.  Two  50-ton 
cranes  are  installed,  with  10-ton  auxiliaries, 
and  access  to  the  wheel  chamber  is  per- 
mitted by  a  tunnel  and  adit  in  the  con- 
crete encasement.  The  turbine  setting  is 
designed  for  removing  a  runner  from  the 
lower  side  of  the  turbine  by  telescoping  the 
cast-iron  part  (the  top)  of  the  draft  tube 
into  the  lower  (or  concrete)  part  of  the 
draft  tube.  This  arrangement  provides  for 
renewing  a  broken  runner  without  moving 
any  of  the  generator  parts.  Riveted  steel 
scroll  cases  are  embedded  in  the  foundation 
concrete. 

The  construction  of  the  power-house  su- 
perstructure is  being  done  by  the  company 
forces.  Concrete  from  the  downstream 
plant  is  used  in  the  foundations.  The  brick 
walls  and  rolled-steel  sash  are  being  placed, 
a  dark-brown  mortar  obtained  by  coloring 
matter  improving  the  appearance  of  the 
brickwork.  Air  drills  are  removing  the 
rock  ledge  in  the  tailrace,  the  rock  being 
sent  to  the  crushers  and  incorporated  in  the 
concrete  or  embedded  as  large  blocks  or 
displacers  in  the  heart  of  the  dam. 

Design  of  Dam 

Although  curved  in  plan  to  a  radius  of 
1678  ft.  and  supported  by  rock  foundations 
on  the  sidehill,  arch  action  was  not  consid- 
ered in  the  design.  Vertical  contraction 
joints  in  a  radial  direction  are  introduced 
by  constructing  alternate  blocks  45  to  50  ft. 
long,  each  block  designed  as  a  pure  gravity 
section.  At  the  ends  of  the  dam  the  down- 
stream face  is  curved  to  throw  the  water 
toward  the  central  stream  bed,  as  indicated 
by  the  contours  on  the  plan  view  herewith. 
Bonding  grooves  between  the  blocks  are 
spaced  about  5  ft.  apart,  and  the  concrete 
surface  is  painted  with  tar  to  prevent  ad- 
hesion, thus  insuring  contraction  cracks  in 
a  vertical  plane  and  preventing  any  possi- 
bility of  interior  uplift  on  diagonal  cracks 
developed  by  contraction.  Drain  holes  and 
inspection  galleries,  shown  on  the  sectional 
drawing,  were  introduced  near  the  upstream 
face  of  the  dam. 

In  analyzing  the  stresses  in  the  dam  sev- 
eral different  assumptions  as  to  water  pres- 
sure were  made.  The  most  severe  case  con- 
sidered was  uplift  at  the  heel  equivalent  to 
full  head  of  water  in  the  reservoir,  decreas- 
ing uniformly  to  full  uplift  at  the  toe 
caused  by  maximum  tail  water.  The  least 
severe  specification  assumed  was  that  con- 


sidering   no    uplift    whatever    beneath    the 

dam.     These  two  extremes  were  varied  so  was  the  arch  action  considered  as  lending 

as  to  study  every  possible  combination  of  stability  to  the  structure. 

water  pressure  and  uplift,  but  in  no  case         Holes  for  grouting  were  drilled  from  30 
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to  40  ft.  into  the  ledge  along  the  upstream 
side  of  the  dam.  However,  grouting  was 
not  done  until  the  concrete  had  been  carried 
up  approximately  50  ft.  above  the  ledge  to 
provide  sufficient  weight  upon  the  founda- 
tions to  prevent  the  grouting  pressure  from 
blowing  out  the  rock.  This  grouting  was 
done  from  the  upstream  lower  inspection 
gallery,  pipes  for  the  purpose  being  car- 
ried up  from  the  open  drill  holes  to  this 
gallery.  The  grout  holes  were  10  ft.  on 
centers.  For  the  most  part  a  mixture  of 
grout  consisting  of  1  part  water  to  SM;  or 
4  parts  cement  was  used,  grouting  being 
done  under  a  95-lb.  pressure.  As  the  rock 
underlying  the  dam  is  unusually  dense,  very 
few  seams  and  cavities  were  discovered  in 
grouting. 

Sand  Storage  and  Conveyor 

Sand  at  the  rate  of  900  yd.  per  day  hauled 
60  miles  by  rail,  in  itself  makes  a  problem 
in  storage  and  handling  at  this  site,  where 
the  concrete  plant  is  about  200  ft.  below 
the  railroad.  By  building  a  simple  timber 
retaining  wall  on  the  hillside  and  using  a 
timber  trestle,  the  cars  are  dumped  into  a 
15,000-yd.  storage  space.  A  16-yd.  hopper 
was  built  and  a  guyed  derrick  with  three- 
drum  hoists  to  operate  a  11/2 -yd.  grab 
bucket  keeps  this  hopper  filled.  A  Robins 
belt  conveyor  18  in.  wide  carries  the  sand 
about  800  ft.  by  gravity,  with  motor  control 
to  prevent  runaway  of  the  loaded  belt,  to 
the  bottom  of  the  hill.  A  second  belt  on  an 
uphill  slope  to  the  storage  bins  at  the  up- 
stream mixing  plant  is  operated  electrically. 

Two  stone  quarries  were  established 
downstream,  and  a  tunnel  section  was  left 
through  the  dam  to  allow  the  rock  to  be 
transported  by  skips  on  the  flat  cars  to  the 
upstream  mixing  plant,  where  stone  crush- 
ers are  located.  The  cement  is  delivered 
by  train,  and  stored  in  a  timber  storage 
house  at  the  plant.  Two  plants  are  being 
used ;  the  upstream  plant  on  the  west  side 
consists  of  four  2-yd.  Austin  cube  mixers 
and  the  downstream  plant  of  two  4-yd. 
Smith  mixers  located  on  the  east  side  of 
the  river.  The  concrete  is  mixed  rather 
dry,  and  IV2  min.  is  required  in  the  mixer. 
Cement  storage  for  50,000  bbl.  for  one 
month's  use  is  provided,  40,000  bbl.  at  the 
upper  plant. 

Forty-three  Derricks  on  Job 

All  materials  are  handled  by  the  American 
Hoist  &  Derrick  Company's  guyed  derricks 
and  by  buckets  or  skips  on  cars,  as  indicated 
in  the  photographs.  Forty-three  derricks 
are  used,  twenty-eight  at  the  dam,  two  at 
the  downstream  mixing  plant,  two  at  the 
east  quarry  and  eleven  at  the  west  quarry. 
These  derricks  generally  have  masts  115  ft. 
high  and  100-ft.  booms;  65  miles  of  guy 
wires  are  used  and  15  to  16  miles  of  railroad 
track.  Twenty-two  dinkey  engines  haul 
100,000-lb.  flat  cars  carrying  six  2-yd.  or 
four  4-yd.  concrete  buckets  or  the  skips 
filled  with  displacers.  The  rock  is  either 
transported  to  the  crushers  or  picked  up  by 
the  derricks  and  deposited  in  the  concrete 
of  the  dam,  using  blocks  from  2  yd.  up  to 
the  15-ton  capacity  of  the  derricks. 

As  the  alternate  sections  are  completed 
to  greater  heights  than  the  derricks  in  their 
original  positions  on  the  low  cofferdams 
can  reach,  new  positions  are  provided  on 
the  downstream  face  of  the  dam  by  inserts 
in  the  concrete.  These  are  occupied  by  the 
derricks,  and  the  upper  lifts  of  adjacent 
blocks  poured  by  the  intermediate  derrick. 
All    these    derricks   are   operated    by   com- 


pressed air.  A  compressor  plant  of  eight 
units  with  8-in.  main  on  the  west  side  near 
the  top  of  the  hill  furnishes  this  air  through 
long  pipe  lines. 

Cyclopean  concrete,  using  a  mix  of 
1:2V2:5  determined  by  test  to  give  max- 
imum strength  for  the  materials  used,  and 
about  22  per  cent  displacers  form  the  dam 
proper,  carried  down  to  the  solid  rock,  as 
shown  by  the  cross-section  herewith.  The 
displacers  are  any  size  up  to  15-ton  weight 
placed  6  in.  from  each  other  or  2  ft.  from 
the  outer  forms.  Alternate  blocks  are  con- 
structed in  lifts  of  5  ft.,  the  unit  forms 
being  6  ft.  high  and  16  ft.  long,  fastened  as 
indicated  by  one  of  the  photographs  (see 
"Hints  for  the  Contractor"  pages  of  this 
issue).  The  overlapping  of  the  lower  form 
over  the  one  above  and  the  use  of  one  rod 
and  blocks  at  the  intersection  of  adjacent 
units  resulted  in  great  economy  in  form 
setting.  About  250,000  cu.  yd.  has  been 
placed,  out  of  a  total  of  490,000  cu.  yd. 

As  already  mentioned,  the  new  design 
contemplates  the  abandonment  of  the  inad- 
equate method  of  providing  for  flood  flow 
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SCROLL  CASE   UNINJURED  BY  FLOOD 

Water  flooded  interior  of  new  power-house  founda- 
tions after  part  of  this  unit  was  in  place. 

by  the  twin  wells  and  tunnels  on  the  east 
side.  Instead,  it  was  found  that  the  rock 
formation  made  the  excavation  of  the  by- 
pass around  the  east  end  quite  simple.  This 
requires  only  a  short  curved  guide  wall  of 
concrete  connecting  to  the  east  end  of  the 
dam,  and  the  construction  of  eleven  con- 
crete piers  for  the  flood  gates,  which  are  of 
the  usual  Stoney  type,  35  ft.  wide  by  26  ft. 
high.  Concrete  is  hauled  across  the  river 
over  the  upstream  bridge  and  by  switch- 
back up  to  this  level.  The  old  wells  were 
filled  with  rock  after  the  lower  ends  had 
been  sealed  with  concrete  arches  6  ft.  thick 
at  the  crown.  An  18-in.  pipe  was  left  in 
these  wells  to  allow  concrete  plugs  about 
50  ft.  long  to  be  placed  in  the  tunnels 
after  the  water  is  diverted  to  the  closure 
tunnel  near  the  center  of  the  dam. 

Closure  will  be  made  after  shutting  off 
the  water  from  the  twin  tunnels  now  being 
used  as  diversion  channels  by  building  a 
cofferdam,  and  using  a  closure  tunnel 
through  the  dam,  where  double  steel  gates 
have  been  installed  near  the  center.  These 
gates  consist  of  24-in.  100-lb.  I-beams 
spaced  to  provide  for  pressure  due  to  a  full 
reservoir.  This  condition  of  loading  could 
occur  in  case  of  a  big  flood  immediately 
following  the  closure  of  the  gates.  The 
water  impounded  will  probably  be  121/2  bil- 
lion cubic  feet  and  will  back  up  about  5 
miles.  On  the  spillway,  which  is  640  ft. 
long,  22  Tainter  gates  25  ft.  wide  by  10  ft. 
high   will   be   used   to   increase   the  head. 


These  gates  are  operated  by  a  traveling 
hoist,  as  noted  on  the  cross-section  drawing 
herewith.  The  three  15-ft.  steel  penstocks 
seen  in  the  photographs  carry  the  water  to 
the  steel  turbine  scroll  cases  in  the  con- 
crete foundations  of  the  power  house  under 
a  head  of  about  165  ft. 

The  work  is  being  constructed  for  the 
Tallassee  Power  Company,  a  subsidiary  of 
the  Aluminum  Company  of  America.  Ed- 
win S.  Fickes  is  chief  engineer,  under  whose 
direction  the  main  works  at  Badin  were  de- 
signed, with  G.  F.  Murphy  as  his  principal 
assistant.  William  Hoopes,  chief  electrical 
engineer,  and  T.  J.  Bostwick,  his  principal 
assistant,  elaborated  the  complete  plans  for 
the  electrical  installation.  James  W.  Rickey, 
the  chief  hydraulic  engineer,  and  Charles  B. 
Hawley,  his  principal  assistant,  elaborated 
the  complete  plans  for  the  hydraulic  instal- 
lation. J.  E.  S.  Thorpe  is  the  resident  en- 
gineer at  Badin,  N.  C.  Mr.  Thorpe  is  in 
direct  charge  of  all  work  in  connection  with 
the  Narrows  dam.  The  work  at  Badin  is 
in  charge,  under  Mr.  Thorpe's  direction,  of 
R.  R.  Stevenson.  This  work  includes  not 
only  the  building  of  the  industrial  plant 
but  of  the  town.  The  Hardaway  Contract- 
ing Company,  Inc.,  of  Columbus,  Ga.,  is  the 
contractor  for  all  work  at  the  dam ;  S.  S. 
Scott  is  superintendent  in  charge.  The  con- 
tract for  the  bypass  excavation  was  sublet 
to  Rinehart  &  Dennis.  The  generating 
units  were  furnished  by  the  Allis-Chalmers 
Manufacturing  Company,  of  Milwaukee. 


Make  New  Record  in  Mine- 
Shaft  Work 

Vertical    Shaft    at    Homansville,    Utah,    Sunk 
Through  Limestone  and  Lined  for  a  Dis- 
tance of  261  Feet  in  31  Days 

A  VERTICAL  shaft  on  the  Homansville 
(Utah)  properties  of  the  Chief  Con- 
solidated Mining  Company  was  recently 
sunk  and  lined  for  a  distance  of  261  ft. 
in  31  days.  The  shaft  consists  of  three 
compartments,  according  to  the  Mining  and 
Scientific  Press,  two  of  which  are  each 
4  ft.  2  in.  square  inside  and  are  used  for 
hoisting  skips.  The  third,  or  manway  com- 
partment, measures  4  ft.  2  in.  by  3  ft.  2  in. 
inside.  The  lining  consists  of  8  x  8-in.  tim- 
bers with  2  X  12-in.  lagging,  the  sets  being 
spaced  6  ft.  apart.  The  material  encoun- 
tered was  limestone  varying  from  hard  to 
soft  and  lying  in  almost  horizontal  strata. 

The  work  was  carried  on  by  three  shifts, 
each  consisting  of  four  machine  men,  one 
topman  and  one  engineer.  In  addition  to 
these,  on  the  day  shifts  two  timbermen  put 
in  the  lining.  Sullivan  and  Denver  rock- 
drill  sinking  machines  were  used,  the  aver- 
age drilling  being  about  two  5-ft.  rounds 
of  22  holes  each  per  day.  The  hoisting 
was  done  by  means  of  two  15%-cu.  ft. 
buckets,  used  alternately.  These  were 
automatically  dumped  at  the  surface  by  a 
mechanism  attached  to  the  headframe. 

The  timbermen  worked  on  what  was 
termed  a  "suspended  bulkhead  and  shoot- 
ing set,"  which  added  to  the  speed  and 
safety  of  the  work.  It  consisted  of  a  set 
of  8  X  8-in.  timbers  with  %-in.  sheet  iron 
plates  bolted  on  the  bottom  of  the  two  out- 
side compartments.  This  device  was  sus- 
pended by  means  of  1-ton  chain  blocks 
hung  from  two  sets  above.  The  tackle  was 
long  enough  to  allow  the  bulkhead  to  be 
lowered  so  that  a  new  set  of  timbers  could 
be  put  in  place  without  stopping  the  work 
of  the  machine  men  and  shovelers. 
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DNE  OF   THE    122-FOOT    CONCRETE    MATS 


Experimental  Concrete  Revetment  Proves 
Feasible  and  Economical 

Major  E.  M.  Markham  Describes  Plant  by  Which  Eight  Concrete 
Mats  Have  Been  Constructed  and  Launched  in  Mississippi  River 


BELIEVING  that  concrete  revetment 
for  protecting  the  banks  of  the  lower 
Mississippi  would  be  more  effective  and 
durable  than  a  fascine  structure  without 
necessarily  being  more  costly,  especially  in 
view  of  the  inadequacy  of  the  willow  supply 
throughout  the  lower  river,  Major  E.  M. 
Markham,  Corps  of  Engineers,  U.  S.  A., 
obtained  from  the  Mississippi  River  Com- 
mission in  1914  an  initial  allotment  of 
$2,500  for  experimental  revetment.  Based 
on  the  results  obtained  from  this  a  further 
allotment  of  $25,000  was  granted  the  fol- 
lowing spring.  The  experiments  have  con- 
vinced Major  Markham  of  the  feasibility 
and  suitability  of  concrete  revetment,  and 
he  describes  and  discusses  them  in  the  No- 
vember-December Professional  Memoirs, 
from  which  these  notes  are  taken. 

Slabs  Cast  on  Barges 

Under  the  first  allotment  eight  concrete 
slabs  were  cast  on  barges  with  inclined 
decks.  They  varied  in  size  from  14  x  18.6 
ft.  to  100  X  40  ft.  All  were  4  in.  thick, 
reinforced  by  strand  and  mesh,  variously 
clipped  and  wired  together.  Crude  though 
this  experiment  was,  it  showed  that  the 
desired  results  could  be  obtained. 

With  the  larger  allotment  in  1915  a  plant 
was  developed  consisting  of  two  barges  on 
which  to  construct  the  slabs  and  a  third  to 
carry  the  necessary  machinery  to  launch 
the  slabs.  The  general  proposition  contem- 
plated the  formation  of  the  slab  or  mat  on 
the  inclined  deck  of  a  barge,  the  barge  later 
to  be  withdrawn  under  mechanical  power, 
substitute  support  being  simultaneously 
provided  from  a  series  of  overhead  trusses 
hinged  upon  a  fixed  mooring  barge  and 
having  wheel  bearings  on  ways  of  the  barge 
withdrawn.  Lines  would  run  from  the 
trusses  to  trip  connections  with  loops 
formed  in  the  mat.  The  mat  would  be  low- 
ered into  the  water  between  the  barges 
and  tripped  when  desired,  control  after 
tripping  being  provided  by  shackle  connec- 
tions from  the  upstream  edge  of  the  mat. 

The  slabs  were  to  be  reinforced  with  but 
strand  and  mesh,  so  that  as  they  reached 
the  bottom  they  would  crack  into  irregular 
areas  and  thus  conform  to  the  inequalities 
of  the  bank.  Subsequent  erosion  would 
cause  further  breaking  up  of  the  areas  as 
the  mat  adjusted  itself.  The  principal 
strand  of  the  reinforcement  would  be  ex- 


tended to  the  high-water  bank  and  an- 
chored. Thus  the  revetment  would  be  es- 
sentially monolithic  from  shore  edge  to 
deepest  water. 

Although  for  convenience  slightly  smaller 
sizes  have  been  used,  the  plan  was  designed 
for  slabs  125  x  50  ft.  x  4  in.  The  barges 
were  constructed  so  that  with  180,000  lb. 
of  water  in  a  ballast  compartment  at  the 
toe  the  upstream  edge  of  the  mat  would 
start  about  12  in.  above  the  water  surface 
upon  the  beginning  of  the  mat-barge  with- 
drawal, becoming  submerged  within  a  few 
feet  of  the  movement.  The  several  suspen- 
sion lines  are  fixed  of  such  length  as  to 
take  weight  only  when  it  has  been  reduced 
to  the  extent  of  the  water  buoyancy. 

Transverse  ways  8  ft.  4  in.  on  centers 
are  provided  on  the  inclined  decks  of  the 
mat  barges,  and  between  the  ways  platform 
sections  are  so  mounted  on  supporting  tim- 
bers as  to  be  readily  lowered  or  raised  about 
4  in.  In  the  raised  position  these  platforms 
are  flush  with  butter  or  launching  boards, 
about  11  in.  wide,  which  themselves  rest  on 
rollers  inserted  in  the  ways.  When  the 
concrete  in  the  slabs  has  sufficiently  hard- 
ened the  platforms  are  dropped,  the  slab 
thus  resting  entirely  on  the  butter  boards. 
To  launch  a  slab  it  is  therefore  necessary 
only  to  overcome  the  axle  friction  of  the 
rollers.  The  ways  are  steel  shod  to  receive 
the  wheel  bearings  of  the  overhead  trusses. 

The  mechanical  and  structural  equipment, 
which  is  mounted  on  a  barge  124  x  30  x  7 
ft.,  consists  of  a  35-hp.  boiler,  a  double 
7  X   7-in.   engine,   rigged  with   drums  and 


LOWERING   THE    MAT    FROM    THE   TRUSSES 


winches,  five  intermediate  trusses  from 
which  to  suspend  the  slabs  and  two  end 
trusses  carrying  sheaves  and  lines  for 
manipulating  the  mat  barge.  All  of  the 
trusses  are  hinged  near  the  downstream 
edge  of  the  mooring  barge  and  have  wheel 
bearings  upon  the  ways  of  the  mat  barge. 
They  may  be  raised  or  lowered  in  unison. 
The  trusses  are  of  the  five-panel-point  Pratt 
type,  spaced  on  25-ft.  centers,  the  interval 
being  subdivided  by  side  stirrups  from  each 
main  truss.  The  mat  is  suspended  from 
each  panel  point  of  both  main  trusses  and 
stirrups,  forming  rectangles  8  ft.  4  in.  x 
10  ft.  Thus  there  are  five  supporting  lines 
across  the  mat,  each  involving  fifteen  sus- 
pension points. 

Launching  Details 

The  supporting  lines  consist  of  %-in. 
cable,  end-wedged  on  the  outside  trusses, 
passing  through  two  fixed  sheaves  and  one 
movable  sheave  above  each  suspension  point 
to  drums  of  a  shaft  located  on  the  center 
truss.  Lines  from  one  side  pass  under  and 
those  from  the  opposite  side  over  the  drums. 
Prior  to  launching  the  lengths  of  these 
lines  are  fixed  for  support  of  the  mat  at 
the  desired  submergence.  As  the  mat  low- 
ers with  the  withdrawal  of  the  barge,  the 
supporting  lines  come  successively  into  play 
and  the  total  weight  is  automatically  dis- 
tributed. As  a  precaution  against  mishap 
involving  the  main  plant,  the  strength  of 
the  mat  loops  and  supporting  lines  is  less 
than  any  element  of  the  carrying  struc- 
tures. 

The  device  employed  at  the  suspension 
points,  suggested  by  the  Bucyrus  Company, 
consists  of  a  trigger  attached  to  the  housing 
of  a  movable  sheave,  and  carries  a  pin  held 
by  a  spring  in  a  locked  position.  To  hook  up 
a  mat  for  launching,  this  pin  is  withdrawn 
by  hand  sufficiently  to  pass  the  mat  loop 
between  pin  and  jaw.  Connected  to  the 
tops  of  the  trigger  pins  are  chains  at- 
tached to  the  overhead  trusses,  of  such 
lengths  as  to  retain  the  slack  when  the  run- 
ning suspension  cables  have  taken  the 
weight,  all  the  chains  being  adjusted  for 
as  nearly  the  same  amount  of  slack  as  is 
practicable.  To  trip  the  mat  from  suspen- 
sion it  is  necessary  only  to  throw  the  brake 
at  the  end  of  the  shaft  on  the  center  truss, 
whereupon  the  weight  of  the  mat  itself 
overhauls  all  suspending  cables,  taking  up 
the  slack  of  the  top  chains,  and  the  pins 
are  pulled  practically  simultaneously. 

How  Mat  Is  Controlled 

To  prevent  the  mat  from  moving  with 
the  barge  when  the  latter  is  withdrawn, 
shackle  attachments  are  made  from  its  up- 
stream edge  to  trolleys  designed  to  travel 
vertically  upon  spuds  of  the  mooring  barge. 
The  mat,  upon  being  tripped,  will  therefore 
continue  to  be  controlled  with  the  with- 
drawal as  desired  of  shackle  pins.  Back- 
hold  lines  prevent  the  slab  from  racing  off 
the  barge. 

Eight  mats  have  thus  far  been  con- 
structed and  launched.  They  were  rein- 
forced by  y2-in.  strand  around  the  edges 
and  on  the  lines  of  suspension  and  normal 
thereto,  5/16-in.  strand  running  diagonally 
through  the  suspension  points  and  triangu- 
lar mesh  over  the  whole  area.  The  last  six 
mats  have  each  been  122  x  42  ft.  x  3  in., 
weighing  192,000  lb.  each. 

The  slabs  were  launched  over  a  shelving 
bank  in  inshore  depths  of  from  8  to  18  ft. 
and  outer  depths  of  from  20  to  50  ft.  All 
reached  the  desired  positions  within  reason- 
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able  limits  of  error.  Three  slabs  launched 
during  high  water  have  since  been  partly 
exposed.  They  are  to  all  intents  intact, 
cracked  only  to  the  extent  necessary  to  fit 
bank  inequalities,  which  they  follow  very 
closely. 

It  is  conservatively  estimated  that  one 
handling  plant  should  dispose  of  five  or 
more  slabs  in  a  ten-hour  day,  at  a  probable 
cost  of  about  60  cents  per  square  yard.  A 
comparable  figure  for  willow-fascine  con- 
struction is  from  70  to  80  cents. 

On  the  lower  Mississippi  fascine  mat- 
tresses at  least  250  ft.  wide  are  installed. 
Concrete  revetment  in  single  sheets  this 
wide  is  believed  entirely  feasible,  as  addi- 
tional outshore  dimensions  would  be  met 
simply  by  additional  supporting  trusses  and 
suspension  points.  A  limit  in  the  other 
dimension  would  be  reached  by  the  width 
of  the  mat  barge  and  the  length  of  the 
trusses. 


U.  S.  Office  of  Public  Roads 
Reorganized 

Director  L.  W.  Pace  Issues  Memorandum  De- 
fining Various  Branches  of  Department  and 
Outlining  Scope  of  Duties  for  Engi- 
neering  Personnel 

EFFECTIVE  Nov.  1,  1916,  the  following 
instructions,  issued  by  Logan  Waller 
Page,  director,  are  to  govern  the  organiza- 
tion of  the  U.  S.  Office  of  Public  Roads  and 
Rural  Engineering,  the  responsibilities  of 
which  have  been  vastly  increased  by  the 
recent  passage  of  the  $85,000,000  Federal- 
Aid  Road  Act: 

The  organization  of  the  office  shall  com- 
prise two  main  branches — (1)  engineering 
and  (2)  management  and  economics.    The 


diate  superior  a  written  memorandum 
covering  the  suggestions  or  instructions, 
which  memorandum  shall  be  submitted 
promptly,  through  the  proper  channels,  to 
the  chief  of  the  branch  in  which  he  is  em- 
ployed. This  restriction  shall  not  apply  to 
general  inspectors. 

The  organization  as  shown  by  the  accom- 
panying chart  became  effective  Nov.  1, 1916. 

Engineering  Branch 

The  engineering  branch  shall  comprise 
the  following  lines  of  work:  (1)  Road  con- 
struction and  maintenance;  (2)  road-mate- 
rial test  and  research;  (3)  farm-irrigation 
investigation ;  (4)  farm-drainage  investiga- 
tions; (5)  rural  engineering. 

Road  construction  and  maintenance  shall 
comprise:  (1)  Road-construction  and  main- 
tenance investigations  authorized  in  the 
Agricultural  Appropriation  Act  and  (2) 
Federal-aid  road  construction  and  mainte- 
nance. 

Road  construction  and  maintenance  in- 
vestigations shall  comprise:  (1)  Super- 
vision of  object-lesson  road  and  bridge  con- 
struction, (2)  co-operative  road  mainte- 
nance, (3)  maintenance  of  experimental 
roads  and  (4)  inspection  and  advice  con- 
cerning various  field  problems  of  road  and 
bridge  construction  and  maintenance. 

Federal-aid  road  construction  and  mainte- 
nance shall  comprise:  (1)  Post-road  con- 
struction under  the  Federal-Aid  Road  Act 
and  (2)  surveys,  inspection,  construction, 
and  maintenance  of  forest  roads  under  Sec- 
tion 8  of  the  Federal-Aid  Road  Act. 

District  engineering  work  shall  com- 
prise: (1)  All  engineering  work  assigned 
to  it  by  the  chief  engineer,  including  fed- 
eral-aid roads,  object-lesson  roads,  experi- 
mental roads,  advice  to  state  and  county 


Indiana,  Kentucky,  and  Michigan;  District 
8,  Florida,  Georgia,  Alabama,  Mississippi, 
South  Carolina,  and  Tennessee;  District  9, 
Connecticut,  Delaware,  Maine,  Massachu- 
setts, New  Hampshire,  New  Jersey,  New 
York,  Rhode  Island,  and  Vermont;  District 
10,  Pennsylvania,  Ohio,  West  Virginia, 
Virginia,  Maryland,  and  North  Carolina. 

Road-material  tests  and  research  shall 
comprise  investigations,  reports  and  advice 
upon  (1)  the  chemical  and  physical  charac- 
ter of  road  materials;  (2)  classification  of 
rocks  according  to  their  mineral  constitu- 
ents; (3)  standardization  of  methods  of 
testing  bituminous  and  nonbituminous  road 
materials;  (4)  occurrence,  manufacture, 
and  properties  of  dust  preventives  and  road 
binders;  (5)  nonbituminous  road  mate- 
rials; (6)  the  use  of  concrete  for  road  and 
bridge  purposes;  and  (7)  the  making  of 
field  experiments. 

Farm-irrigation  investigations  shall  com- 
prise investigations,  reports  and  advice 
upon  (1)  the  utilization  of  water  in  irriga- 
tion; (2)  kinds  of  power  and  appliances 
for  irrigation;  (3)  the  development  of 
irrigation  equipment;  (4)  the  flow  of  water 
in  ditches,  pipes,  etc.;  (5)  the  duty,  appor- 
tionment and  measurement  of  water;  (6) 
customs,  regulations  and  laws  relating  to 
irrigation  and  (7)  the  drainage  of  irrigated 
lands. 

Farm-drainage  investigations  shall  com- 
prise investigations,  reports,  and  advice 
upon  (1)  farm  drainage;  (2)  the  drainage 
of  swamps  and  wet  lands;  (3)  the  removal 
of  surplus  water;  (4)  the  development  of 
drainage  equipment  and  (5)  the  making  of 
field  experiments. 

Rural  engineering  shall  comprise  investi- 
gations, reports,  and  advice  upon  (1)  farm 
domestic  water  supplies;   (2)  drainage  dis- 


D'lrec+or 
LW.Page 


Managemen+5c  Economics 

J.  ^Penny  backer 

Chief  of  Monagemeni- 


General  Inspec+ion 

T  Warren /lllen-E.W.Jome3 

Gtnerol  Inspectors 


Engineering 

RStJ.  Wilson 

Chief  Engineer 

I 


Managennen  + 
J.  E.  Pennyoacker-  Chief 


Engineering  Economics 
J.  E.  Penny  backer-  Chief 


Road  MoteriolsTes+s 

"and  Research 

RHubbord-Chief 


Highway  Cons+ruc+ion 

and  Moin+enonce 
R  S+.J.Wilson-Chief 


Irrigation 
Samuel  Fbrlier-Chief 


Drainage 
SHM'^  Crory-Chief 


Rural  Engineering 
E&M'Cormick-Chief 


Ten  Dis+ric+s 


THE  REORGANIZATION  OF  THE  OFFICE  OP  PUBLIC  ROADS  INDICATBa)  BY  THIS  CHART  BECAME  EFFECTIVE  NOVEMBER  1 


chief  engineer  shall  have  charge  of  the  en- 
gineering branch.  He  shall  report  to  the 
director,  and  in  the  absence  of  the  director 
he  shall  be  the  acting  director.  The  chief 
of  management  shall  have  charge  of  the 
management  and  economics  branch.  He 
shall  report  to  the  director,  and  in  the  ab- 
sence of  both  the  director  and  the  chief  en- 
gineer he  shall  be  the  acting  director.  The 
general  inspectors  shall  inspect  field  opera- 
tions upon  instructions  from  the  director, 
and  shall  report  thereon  to  the  director. 

No  change  shall  be  made  in  the  work  in 
progress,  nor  shall  any  new  work  be  under- 
taken by  employees  in  either  branch,  except 
by  direction  of  the  chief  of  the  branch  in- 
volved. No  employee  shall  conduct,  except 
through  his  immediate  superior,  any  offi- 
cial business  with  other  employees.  In- 
structions to  the  chief  engineer  and  the 
chief  of  management  shall  be  given  only  by 
the  director  or  by  the  acting  director. 

Should  the  director  find  it  necessary  to 
make  a  suggestion  or  give  instructions  to 
any  employee  of  either  branch,  such  em- 
ployee shall   forthwith   give  to  his   imme- 


officials;  (2)  all  surveying,  inspection,  and 
supervision  of  construction  and  mainte- 
nance work  under  Section  8  of  the  Federal- 
Aid  Road  Act  in  the  National  Forests  in 
collaboration  with  the  forester;  (3)  such 
studies  of  road  economics,  made  at  the  re- 
quest of  the  chief  of  management,  as  are 
assigned  to  the  district  by  the  chief  engi- 
neer; and  (4)  such  other  duties  as  may 
from  time  to  time  be  assigned  by  the  chief 
engineer. 

Field  Districts  Created 

The  following  field  districts,  each  in 
charge  of  a  district  engineer  who  shall  re- 
port directly  to  the  chief  engineer,  are 
established : 

District  1  includes  Washington,  Oregon 
and  Idaho;  District  2,  California,  Nevada, 
Arizona,  and  New  Mexico;  District  3,  Mon- 
tana, Wyoming,  Utah  and  Colorado;  Dis- 
trict 4,  North  Dakota,  South  Dakota, 
Minnesota,  and  Wisconsin;  District  5, 
Nebraska,  Kansas,  Missouri,  and  Iowa. 

District  6  includes  Arkansas,  Louisiana, 
Oklahoma,  and  Texas;  District  7,  Illinois, 


posal;  (3)  construction  of  farm  buildings; 
(4)  rural  engineering  problems  involving 
mechanical  principles ;  (5)  traction  tests  on 
highways  and  (6)  construction  and  repair 
of  instruments  used  in  investigative  work. 

Management  and  Economics  Branch 

This  branch  shall  comprise  (1)  manage- 
ment and  (2)  engineering  economics. 

Management  shall  comprise  the  follow- 
ing: (1)  Co-operation  with  solicitor's 
office;  (2)  correspondence  and  files ;  (3)  ac- 
counting; (4)  editorial  and  library  and  (5) 
quarters,  equipment,  and  supplies. 

Engineering  economics  shall  comprise  the 
following:  (1)  Economic  investigations 
and  advice;  (2)  legislative  digests,  com- 
pilations and  advice;  (3)  statistical  inves- 
tigations; (4)  lectures,  addresses  and 
exhibits  and  (5)  model-making  and  illustra- 
tions. 

Co-operation  with  the  solicitor's  office 
shall  comprise  the  handling  of  questions  of 
a  legal  and  administrative  character  arising 
from  the  Federal-Aid  Road  Act  and  other 
legislation  affecting  the  office. 
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Committee  Wants  Data  on  Pipe-Joint  Leakage 
to  Check  $4,000,000  Annual  Loss 

Frank  A.  Barbour's  Figures  Indicate  Excessive  Waste  in  American 
Cities  Which  Might  Be  Reduced  by  Better  Methods  of  Construction 


STATISTICS  indicating  enormous  an- 
nual losses  to  cities  by  leakage  of  water 
from  pipe  joints  were  presented  at  the  meet- 
ing of  the  New  England  Waterworks  Asso- 
ciation in  Boston  Nov.  8  by  Frank  A.  Bar- 
bour, chairman  of  the  society's  committee 
which  is  investigating  this  subject.  If  the 
members  of  the  association  co-operate  in 
supplying  information  to  the  committee, 
this  economic  loss,  it  is  believed,  can  be 
materially  reduced.  The  following  remarks 
by  Mr.  Barbour  at  the  Boston  meeting  sup- 
plement his  statement  presented  in  Septem- 
ber at  the  annual  convention  of  the  associa- 
tion in  Portland,  Me.  (.see  Engineering 
Record  of  Sept.  23,  pages  369  and  385). 

20  Per  Cent  Loss  in  Metered  Systems 

In  entirely  metered  systems,  or  in  sys- 
tems where  the  meters  exceed  85  per  cent 
of  the  services,  at  least  20  per  cent  of  the 
water  furnished  is,  on  the  average,  unac- 
counted for.  Should  we  be  content  with 
such  a  condition? 

We  all  know  that  the  total  unaccounted 
for  water  in  unmetered  systems  is  enor- 
mous. Presumably  we  all  agree  that  meter- 
ing is  the  great  remedy,  and  yet,  as  reported 
by  the  United  States  Department  of  Com- 
merce, only  40  per  cent  of  the  services  are 
metered  in  201  cities,  containing  26,000,000 
people  and  having  an  average  per  capita 
consumption  of  139  gal.  per  day. 

The  total  population  in  the  United  States 
supplied  with  water  from  public  works  may 
be  taken,  for  present  purposes,  at  50,000,000 
people,  and  the  average  amount  of  water 
furnished  per  day  at  100  gal.  per  capita. 
The  total  water  supplied  daily  by  public 
works  is  therefore,  in  round  figures,  5,000,- 
000,000  gal.  It  is  probably  safe  to  state 
that  50  per  cent  of  this  quantity  is  wasted ; 
and  assuming  the  actual  cost  of  furnishing 
the  useless  2,500,000,000  gal.  to  be  $25  per 
1,000,000  gal. — and  this  is  an  extremely  low 
figure — the  cost  per  day  of  the  water  wasted 
is  equal  to  ?62,500,  or  $22,800,000  per  year, 
which  is  equal  to  the  interest  on  an  invest- 
ment of  $500,000,000.  Figured  in  this  rough 
way,  the  results  do  not  speak  very  well  for 
our  present-day  standard  of  management  of 
water  systems. 

As  already  stated,  metering  is  the  great 
means  of  reducing  the  total  waste  on  which 
the  previous  figures  are  based,  but  there  re- 
mains the  fact  that  in  the  fully  metered  sys- 
tems, on  the  average,  at  least  20  per  cent 
of  the  water  furnished  is  unaccounted  for, 
and  probably  if  more  accurate  data  were 
available  this  percentage  would  be  shown  to 
be  materially  greater.  Emil  Kuichling  esti- 
mated 2500  to  3000  gal.  per  mile  per  day  as 
the  leakage  from  well-laid  mains;  Dexter 
Brackett  estimated  a  leakage  of  from  10,000 
to  15,000  gal.  per  day  in  the  Metropolitan 
District,  and  John  R.  Freeman  stated  that 
his  best  guess  of  the  underground  leakage 
in  New  York  was  from  25  to  35  gal.  per  day 
per  capita,  equal  to  from  20,000  to  30,000 
gal.  per  day  per  mile  of  pipe.  In  six  cities, 
with  95  per  cent  of  the  services  metered, 
reported  by  Brackett  in  1904,  36  per  cent  of 
the  water  was  unaccounted  for,  equal  to  an 
average  loss  of  11,300  gal.  per  mile  of  pipe. 
James  H.  Fuertes,  in  the  1906  report  to  the 


Merchants  Association  of  New  York,  pre- 
sented statistics  from  thirteen  cities  in 
which,  on  the  average,  82  per  cent  of  the 
services  were  metered,  which  showed  that 
31  per  cent  of  the  supply  was  unaccounted 
for,  equivalent  to  approximately  18,000  gal. 
per  mile  of  pipe. 

What  part  of  these  losses  is  chargeable 
to  the  mains  is  unknown,  but  from  the  re- 
sults of  such  leakage  surveys  as  have  been 
made,  and  from  the  reported  actual  losses 
discovered  in  some  cities,  it  is  probable  that 
7500  gal.  per  mile  of  pipe  per  day  is  a  con- 
servative estimate  of  the  water  lost  by  leak- 
age from  the  60,000  miles  of  mains  now  in 
use  in  the  public  supplies  of  this  country, 
or  450,000,000  gal.  daily.  At  $25  per  1,000,- 
000  gal.,  this  is  equal  to  a  daily  loss  of 
$11,250  or  $4,110,000  per  year,  or  the  inter- 
est on  $100,000,000. 

Is  Loss  Preventable? 

In  the  light  of  this  economic  waste  it 
would  appear  that  the  subject  of  leakage 
from  mains  is  worthy  of  careful  considera- 
tion. The  committee  on  water  consumption 
of  the  New  England  Waterworks  Associa- 
tion reported  in  1913  that  "in  general  it  may 
be  said  that  if  in  a  well-metered  system  the 
water  unaccounted  for  does  not  exceed  25 
per  cent  of  the  total  pumpage,  the  practice 
is  good."  Doubtless  this  should  be  inter- 
preted to  mean  that  a  25-per  cent  loss  is 
good  compared  with  the  average  present 
practice.  But  is  it  good  compared  with  the 
standard  which  should  be  set  up  in  this  age 
when  we  hear  so  much  about  conservation? 
Should  we  complacently  accept  a  loss  of  25 
jyer  cent  as  inevitable,  and  if  this  loss  can- 
not reasonably  be  much  reduced  in  the  sys- 
tems already  constructed,  what  about  the 
possibility  of  better  methods  of  construc- 
tion in  the  .pipe  to  be  laid  in  the  future? 

It  is,  of  course,  out  of  the  question  to 
consider  the  relaying  of  present  systems  or 
to  do  more  than  make  leakage  surveys  and 
check  the  larger  losses,  but  in  the  light  of 
present  knowledge,  is  it  not  time  to  under- 
take seriously  an  analysis  of  the  causes  re- 
sponsible for  the  present  large  percentage 
of  water  unaccounted  for?  If  these  losses 
are  chargeable  to  under-registration  of 
meters,  then  this  should  be  definitely  made 
known,  and  consideration  given  to  the  pos- 
sibility of  developing  more  sensitive  or  more 
accurate  measuring  apparatus. 

Are  we  taking  sufficient  care  in  testing 
pipe  for  water-tightness  when  laid  ?  About 
60  per  cent  of  those  replying  to  the  circular 
of  the  committee  state  that  the  pipe  is  tested 
when  laid,  and  all  but  six  make  the  test  be- 
fore backfilling.  In  the  writer's  experience, 
testing  before  backfilling  in  the  ordinary 
work  of  laying  distribution  systems  is  rare, 
and  it  is  undoubtedly  from  the  practice  of 
simply  turning  on  the  water  without  any 
test  that  a  considerable  part  of  the  present 
leakage  develops.  The  standard  of  those 
who  test,  as  indicated  by  the  replies  re- 
ceived, is  "absolute  tightness,"  but  in  the 
writer's  experience  this  result  is  not  easy 
to  obtain,  and  only  possible  where  the  joints 
are  gone  over  several  times  after  the  pres- 
sure is  applied. 

Where  pipes  are  backfilled  before  testing 


the  allowable  leakage,  as  determined  by  such 
tests,  has  varied  greatly  in  different  speci- 
fications. John  H.  Gregory  at  Columbus 
made  the  limit  500  gal.  per  inch-mile  per 
day.  At  Akron  200  gal.  per  inch-mile  per 
day  was  specified,  while  actual  results  at 
Akron  showed  about  70  gal.  per  inch-mile 
per  day.  E.  G.  Bradbury,  in  his  paper  be- 
fore the  New  England  Waterworks  Asso- 
ciation in  1914,  proposed  100  gal.  per  inch- 
mile  per  day  as  a  reasonable  standard  for 
the  allowable  leakage  in  testing  after  back- 
filling, and  he  figured  that  the  difference 
between  500  and  100  gal.  per  inch-mile  per 
day,  estimating  the  cost  of  the  water  at  $25 
per  1,000,000  gal.,  would  equal  a  yearly  cost 
for  water  lost  in  a  city  of  100,000  people  of 
$5,256,  or,  in  other  words,  the  city  could 
afford  to  spend  $470  per  mile  in  order  to 
save  400  gal.  of  leakage  per  inch-mile  per 
day. 

Are  Present  Jointing  Methods  Best? 

Again,  are  the  present  jointing  methods 
the  best  qualified  to  maintain  tightness 
after  periods  of  use?  Who  knows  anything 
about  the  comparative  leakage  when  pipe  is 
laid  and  after  it  has  been  in  service  several 
years?  In  this  latter  connection  the  his- 
tory of  the  work  at  Grandview,  Ohio,  is  of 
interest.  As  reported  by  Mr.  Bradbury,  the 
supply  is  measured  by  a  tested  meter  and 
all  service  pipes  are  metered.  The  5.5  miles 
of  pipe  originally  laid  were  tested  before 
backfilling  and  the  leakage  before  any  con- 
nections were  made  amounted  to  131  gal. 
per  inch-mile  per  day;  in  other  words,  the 
system  was  practically  watertight.  Subse- 
quently 0.9  mile  of  additional  mains  were 
laid,  and  gradually  in  the  four  years  since 
the  date  of  original  construction  the  services 
have  increased  to  the  present  number  of 
205.  Either  by  less  careful  work  in  the  ex- 
tension or  by  depreciation  of  the  original 
work,  or  by  under-registration  of  the  grad- 
ually increasing  number  of  meters,  the  un- 
accounted-for water  has  increased  until  at 
the  present  time  it  averages  about  150  gal. 
per  inch-mile  per  day. 

Unaccounted-For  Water 

An  interesting  feature  in  connection  with 
these  records  is  that  the  unaccounted-for 
water,  based  on  three  years'  observations, 
averages  60  gal.  per  inch-mile  per  day  dur- 
ing the  six  months  from  October  to  April 
and  213  gal.  during  the  six  months  from 
April  to  October.  In  other  words,  the  rec- 
■  ords  indicate  in  this  system  that  the  unac- 
counted-for water  is  three  times  as  great 
during  the  summer  as  during  the  winter 
months.  Whether  some  local  explanation 
can  be  found  for  this  result,  or  whether 
it  is  a  reasonable  result  of  temperature 
changes  is  not  known,  but  data  from  other 
systems  showing  the  unaccounted-for  water 
during  periods  of  varying  temperature 
would  be  of  considerable  interest. 

Any  information  of  definite  tests  of  leak- 
age from  observation  of  mains  after  peri- 
ods of  use  or  of  the  effect  of  temperature  on 
leakage  or  the  results  of  tests  of  leakage 
from  lead  joints  with  different  shapes  of 
bell  and  spigot  or  of  other  types  of  joints 
will  be  of  value  to  the  Committee  on  Leak- 
age, and  it  is  hoped  that  if  any  members 
have  such  information  they  will  forward  it 
to  the  committee. 

[Data  should  be  mailed  to  Frank  A.  Bar- 
bour, chairman  of  the  committee,  whose  ad- 
dress is  1120  Tremont  Building,  Boston,  Mass. 
— Editor.  ] 
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Reaeration  Held  to  Be  Important  in  Self- 
Purification  of  Streams 

Prof,  Earle  B.  Phelps,  of  U.  S.  Public  Health  Service,  Contends  That 
Dilution  Ratio  Is  Not  the  Essential  Factor  in  Preventing  Nuisances 


THAT  the  dilution  ratio  is  not  the  essen- 
tial criterion  in  determining  the  capacity 
of  a  stream  to  receive  sewage  without 
causing  a  nuisance  is  the  view  expressed  by 
Prof.  Earle  B.  Phelps,  of  the  U.  S.  Public 
Health  Service,  in  a  paper  presented  at  the 
annual  convention  of  the  American  Chem- 
ical Society  in  New  York  City,  Sept.  27. 
Reaeration  is  a  determining  factor,  and 
yet,  according  to  Professor  Phelps,  it  has 
received    little   or   no    scientific    attention. 

Underlying  Principles 

In  his  discussion  of  reaeration  as  a  factor 
in  the  self-purification  of  streams  Profes- 
sor Phelps  enunciates  certain  underlying 
principles: 

1.  Pure  water  exposed  to  the  air,  at  given 
temperature,  will  dissolve  atmospheric 
oxygen  up  to  a  maximum  amount,  this 
value  being  known  as  the  saturation  value. 

The  solubility  of  a  gas  in  water  is  pro- 
portional to  the  gas  pressure.  Since  the 
oxygen  pressure  in  the  air  is  approximately 
one-fifth  an  atmosphere,  the  true  solubility 
of  oxygen  in  water  exposed  to  pure  oxygen 
at  atmospheric  pressure  is  about  five  times 
as  great  as  the  so-called  saturation  value. 
In  the  presence  of  green  plant  life,  exposure 
to  nearly  pure  oxygen  is  frequently  ob- 
served and  oxygen  values  of  several  hun- 
dred per  cent  of  saturation  are  frequently 
recorded.  A  correct  knowledge  of  the  true 
physical  relation  existing  is  quite  necessary 
to  the  understanding  of  the  apparently  ab- 
normal results  which  have  often  in  the  past 
been  ascribed  to  faulty  chemical  analysis. 
The  solubility  of  oxygen  is  also  a  tempera- 
ture function.  Tables  of  saturation  values 
are  to  be  found  in  any  standard  work  on 
water  analysis.  Approximately  10  parts 
by  weight  of  oxygen  will  dissolve  in  1,000,- 
000  parts  of  water  at  16  deg.  C,  and  the 
solubility  increases  roughly  by  about  2  per 
cent  for  each  degree  Centigrade  decrease 
in  temperature,  and  vice  versa. 

Oxidation  of  Organic  Matter 

2.  Self-purification  in  a  polluted  stream 
is  the  result  of  the  biochemical  oxidation  of 
organic  matter  and  requires  oxygen  for  its 
consummation.  The  more  concentrated  the 
organic  matter  the  greater  the  rate  of 
oxygen  depletion. 

American  sewages  have  a  biological  oxy- 
gen demand  of  from  200  to  400  parts  per 
1,000,000.  This  means  that  if  diluted  with 
saturated  water  at  16  deg.  C.  they  would 
exhaust  the  oxygen  supply  of  that  water  in 
dilution  ratios  of  1  part  of  sewage  in  from 
20  to  40  parts  of  water.  With  greater  dilu- 
tions corresponding  partial  oxygen  deple- 
tion will  result. 

3.  A  stream  saturated  with  oxygen  will 
withdraw  no  more  oxygen  from  the  atmos- 
phere. If  partly  depleted  it  absorbs  addi- 
tional atmospheric  oxygen,  and  the  rate  of 
such  absorption  or  reaeration  while  depend- 
ent upon  many  other  factors  is  directly 
proportional  to  the  state  of  depletion. 

4.  Under  any  given  condition  of  pollution 
and  reaeration  a  point  of  maximum  oxygen 
depletion  is  reached,  somewhere  down- 
stream, at  which  the  rate  of  depletion  and 
the  rate  of  reaeration  are  equal.    This  will 


be  termed  the  critical  point,  since  it  de- 
termines the  maximum  effect  of  the  pollu- 
tion. 

Above  the  critical  point  the  oxygen  con- 
tent of  the  stream  is  diminishing,  below  it 
is  increasing.  The  location  of  this  point 
is  evidently  conditioned  by  the  time  of  pas- 
sage or  by  distance  in  hours  rather  than  in 
miles.  It  is  also  a  temperature  function, 
since  depletion  is  accelerated  by  higher 
temperatures.  As  the  velocity  of  stream 
flow  is  usually  at  its  minimum  during  the 
hottest  months,  the  critical  point  moves  up- 
stream rapidly  with  increasing  tempera- 
tures. 

5.  The  condition  of  the  stream  at  the 
critical  point,  representing  a  balance  be- 
tween rate  of  depletion  and  rate  of  reaera- 
tion, is  at  constant  temperature,  a  function 
only  of  pollution  and  of  reaeration. 

6.  The  capacity  of  a  stream  to  dispose 
of  sewage  within  any  specified  limits  of 
nuisance  is  obviously  measured  by  the  con- 
dition of  the  stream  at  the  critical  point. 
It  is  at  a  minimum  at  maximum  tempera- 
ture and  minimum  stream  flow,  and  under 
fixed  temperature  and  flow  conditions  is  a 
function  of  reaeration. 

7.  The  capacity  of  a  stream  for  reaera- 
tion under  extreme  conditions  of  high  tem- 
perature and  low  stream  flow  therefore 
measures  its  capacity  to  receive  and  dispose 
of  sewage  by  self-purification  within  any 
prescribed  limits  of  stream  depreciation  or 
nuisance. 

In  the  past,  although  the  relation  of  dis- 
solved oxygen  to  the  condition  of  a  stream, 
as  well  as  the  fact  of  reaeration,  has  been 
fully  recognized,  the  relations  set  forth  in 
the  foregoing  principles  have  been  partly 
or  wholly  overlooked  because  of  imperfect 
ideas  of  the  role  of  oxidation. 

Application  of  DAtA 

The  application  of  observational  data, 
obtained  upon  running  and  comparatively 
shallow  streams  where  conditions  are  ideal 
for  reaeration,  to  deep  canals  with  sluggish 
flow  and  minimum  reaeration  conditions 
cannot  but  lead  to  unsatisfactory  results. 
A  large  part  of  the  residual  oxygen  found 
in  streams  of  the  former  type  can  now  be 
shown  to  have  been  derived  from  natural 
reaeration.  If  it  be  assumed  that  such 
residual  oxygen  was  initially  present  and 
had  not  been  utilized  by  the  sewage,  the 
capacity  of  the  sewage  to  consume  oxygen 
is  thereby  underestimated  and  the  applica- 
tion of  the  data  to  streams  of  the  second 
type  with  deficient  reaeration  will  lead  to 
insufficient  dilution  and  a  condition  of  nuis- 
ance not  anticipated. 

As  early  as  1900  Palmer  found  the  dis- 
solved oxygen  at  the  lower  end  of  the  sani- 
tary canal  in  Chicago  in  August  to  be  5.88 
per  cent  of  saturation,  increasing  to  70  per 
cent  after  passing  the  dam.  Wisner  re- 
ported in  1911  the  frequent  absence  of 
oxygen  for  many  miles  above  the  lower  dam 
at  Lockport  with  a  dilution  of  about  3.3 
sec.-ft.  per  1000.  Passage  over  the  dam 
increased  the  dissolved  oxygen  to  about  19 
per  cent  of  saturation.  The  relative  im- 
portance of  dilution  and  reaeration  will  be 
appreciated  if  it  be  noted  that  simple  pas- 


sage over  the  dam  had  the  effect  of  a  19 
per  cent  increase  in  saturated  dilution 
water,  or  was  equivalent  to  raising  the 
dilution  from  3.3  to  4.1  sec.-ft.  per  1000. 
The  problem  of  the  moment  deals  not 
so  much  with  the  present  conditions  as 
with  the  future.  It  is  of  the  utmost  im- 
portance to  determine  the  future  effect  of 
gradually  increasing  pollution  upon  any 
given  .stream.  In  connection  with  purifi- 
cation treatments  it  is  highly  desirable  to 
know  what  degree  of  stream  improvement 
may  be  anticipated  from  any  specified  de- 
gree of  purification  in  order  that  the  cost 
of  various  treatments  may  be  properly  bal- 
anced against  the  benefits  to  be  expected. 
Finally  there  frequently  arises  the  problem 
of  the  effect  of  a  very  large  pollution  of  a 
hitherto  unpolluted  or  slightly  polluted 
area,  following  the  location,  for  example, 
of  new  intercepting  lines  and  discharge 
points. 

The  ReaEration  Factor 

The  essential  elements  of  the  specific  and 
the  general  solution  are  as  follows:  De- 
termination of  the  extent  of  pollution  at  a 
given  point,  measured  in  terms  of  the  new 
sewage  chemistry  which  deals  with  oxygen 
relations,  and  of  the  degree  of  self-purifi- 
cation and  amount  of  residual  oxygen  at 
some  lower  point,  together  with  tempera- 
ture and  hydraulic  data,  furnishes  the 
basic  facts.  The  oxygen  requirement  and 
rate  of  oxygen  depletion  are  then  known. 
The  condition  of  the  lower  station  in  the 
same  terms  is  calculable.  The  actual  con- 
dition compared  with  the  calculated  gives 
the  reaeration  factor  for  the  stretch.  This 
must  be  determined  for  the  same  stretch 
over  a  considerable  period  of  time  in  order 
properly  to  include  the  variations  in  hy- 
draulic conditions. 

In  particular  reaeration  is  a  function 
of  depth,  velocity  of  flow  and  degree  of 
turbulence.  Similar  data  may  be  ob- 
tained at  the  same  time  over  other  typical 
stretches  and  the  relation  of  the  reaera- 
tion factor  to  other  physical  and  hydraulic 
conditions  noted.  From  such  a  compre- 
hensive study  there  will  be  obtained  event- 
ually the  necessary  data  for  the  determin- 
ation of  the  reaeration  constant  of  the 
stream  in  question  under  various  physical 
conditions.  Then  the  result  of  increasing 
or  decreasing  pollution,  always  measured  in 
proper  terms  of  oxygen  demand,  will  be 
readily  calculable.  Repetition  of  the  study 
upon  another  stream  will  give  similar  data 
for  that  stream  and  also  permit  some  study 
of  the  effect  of  stream  type  upon  reaera- 
tion. 

Sewage  Capacity  Without  Nuisance 

With  accumulating  data  of  this  sort  it 
is  not  unreasonable  to  anticipate  that  the 
fundamental  constants  will  ultimately  be 
derived  with  which  the  capacity  of  any 
stream  to  receive  and  dispose  of  sewage 
within  stated  nuisance  limits  may  be  de- 
termined in  advance.  Such  constants  fur- 
nish the  only  rational  basis  upon  which  to 
estimate  the  effect  of  increasing  or  decreas- 
ing pollution,  or  the  degree  of  purification 
necessary  or  desirable  in  any  case.  As  these 
matters  have  been  shown  to  be  of  primary 
importance  in  any  application  of  the  prin- 
ciple of  conservation  to  streams,  the  im- 
portance of  work  of  this  character  is  ob- 
vious. 

In  the  foregoing  discussion  it  will  be 
noted  that  no  reference  has  been  made  to 
either  of  two  distinct  phases  of  the  pollu- 
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tion  problem,  the  matter  of  dangerous  bac- 
teria and  that  of  sludge  deposits.  Both 
are  separate  and  distinct  problems  capable 
of  solution  independently  of  the  problem  of 
oxygen  supply  and  leading  to  nuisances  of 
distinct  character.  The  presence  or  ab- 
sence of  these  factors  does  not  influence 
the  methods  or  conclusions  of  this  discus- 
sion, although  the  matter  of  deposits  does 
enter  the  analytical  problem. 

Effect  of  Turbulence 

An  important  conclusion  of  this  discus- 
sion will  be  touched  upon  briefly  in  passing. 
Reaeration  is  conditioned  among  other 
things  by  the  degree  of  turbulence  of  the 
stream.  In  quiescent  water  a  diffusion 
gradient  is  established  which  practically 
stops  reaeration.  The  effect  of  dams  and 
rapids  in  increasing  aeration  is  not  so  much 
dependent  upon  the  momentary  exposure  of 
the  water  as  it  is  upon  the  mixing 
action  whereby  the  diffusion  gradient  is 
broken  up  and  reaeration  permitted  to 
proceed.  In  artificial  canals  turbulence  is 
avoided  as  largely  as  possible.  The  effect 
of  a  single  dam  upon  deaerated  water  has 
already  been  shown  to  be  equivalent  to  a 
large  increase  in  initial  dilution.  Where 
dilution  is  for  any  reason  limited,  the 
capacity  of  sluggish  and  non-turbulent 
streams  can  be  greatly  augmented  by  pro- 
viding an  artificial  turbulence  at  certain 
points  in  their  course.  Such  turbulence 
need  not  be  of  the  character  of  a  fall,  nor 
need  it  cause  a  serious  loss  of  head.  A 
number  of  mere  overturns  or  "boils"  will  be 
found  more  efficient  than  a  single  large  fall. 

The  determination  of  the  reaeration  co- 
efficient of  a  stream  has  been  undertaken 
for  the  first  time  in  connection  with  the 
investigation  of  the  Ohio  River  now  being 
made  by  the  U.  S.  Public  Health  Service 
under  the  direction  of  P.  A.  Surgeon  Wade 
H.  Frost.  The  actual  analytical  problem 
is  exceedingly  complex  and  the  mathemat- 
ical reduction  and  analysis  of  the  results 
is  both  complicated  and  laborious.  The 
work  has  progressed  to  a  point  at  which 
it  is  indicated  that  results  of  value,  con- 
sistent with  the  theory  here  stated,  have 
been  obtained. 


Integral   Waterproofing   Compounds 

Favored 

By  far  the  greater  number  of  the  2628 
replies  received  as  a  result  of  a  mail  can- 
vass of  10,000  architects  and  engineers,  re- 
cently reported  by  Structural  Conservation, 
are  in  favor  of  the  use  of  integral 
waterproofing  compounds.  In  answer  to  the 
question,  "Do  you  favor  the  use  of  integral 
waterproofing  compounds  in  concrete  sub- 
jected to  hydrostatic  pressure?"  2025,  or 
94.2  per  cent,  replied  in  the  affirmative  and 
126  in  the  negative.  To  the  question,  "Has 
your  practical  experience  indicated  that  in 
cases  where  the  integral  waterproofing  com- 
pound was  not  used,  the  concrete  was  ab- 
sorbent and  permeable?"  1809,  or  92.7  per 
cent,  replied  in  the  affirmative  and  142  in 
the  negative.  Similarly,  to  the  question, 
"Have  you  observed  that  the  use  of  an  in- 
tegral waterproofing  compound  was  bene- 
ficial in  correcting  absorption  and  the  poros- 
ity of  the  concrete?"  1602,  or  91.8  per 
cent,  replied  in  the  affirmative  and  142  in 
the  negative.  In  a  number  of  cases,  as  the 
returns  indicate,  all  questions  were  not 
answered,  which  accounts  for  the  disparity 
in  totals. 


Viaduct  170  Feet  High  Erected  Without 
Falsework  by  Special  Steel  Struts 

Deck  Truss  Spans  102  Feet  Long  Supported  Temporarily  at 
Center  and  Built  as  Cantilevers  to  a  Bearing  on  Next  Tower 


AVOIDING  the  use  of  expensive  false- 
work by  designing  special  steel  struts 
to  oe  used  in  connection  with  guy  cables  and 
supported  half  way  up  on  the  towers,  rapid 
and  economical  erection  of  a  steel  viaduct 
170  ft.  high  at  the  center  and  680  ft.  long 
was  accomplished  with  a  light  timber  der- 
rick having  a  60-ft.  steel  boom.  By  sup- 
porting the  center  panel  point  of  the  main 
steel  truss  spans  102  ft.  long  and  erecting 
the  overhanging  half  as  a  cantilever,  the 
trusses  were  built  out  to  a  bearing  on  the 
next  tower  partly  erected  to  receive  them. 
The  tower  was  then  completed  and  the  trav- 
eler advanced  to  erect  the  next  strut  and 
the  102-ft.  span. 

The  viaduct  was  constructed  for  the 
transportation  of  coal-mine  cars  across  the 
inaccessible   valley   of   Pinnacle   Creek   in 


TIMBER     TRAVELER     WITH     60-FOOT     STEEL     BOOM 
ERECTING    TRUSSES 


Wyoming  County,  West  Virginia,  for  the 
United  Pocahontas  Coal  Company.  All  the 
members  for  the  viaduct  had  to  be  trans- 
ported on  mine  cars  about  1  mile  through 
the  old  drift  of  the  Zenith  Coal  Company, 
which  was  extended  northward  to  the  face 
of  the  mountain.  Thence  the  cars  were  to 
be  carried  over  the  new  viaduct  crossing 
to  the  coal  fields  recently  acquired  by  the 
company. 

Limiting  Conditions 

As  all  material,  including  the  erection 
equipment,  had  to  be  transported  to  the 
site  through  the  Zenith  mine,  it  was  de- 
cided to  use  a  light  timber  traveler  for  the 
erection.  This  necessitated  the  erection  of 
the  trusses  piece  by  piece,  which  would  nor- 
mally require  the  usual  falsework.  To 
avoid  this  expense,  inclined  struts  or  booms 
were  designed,  with  the  lower  ends  pin-con- 
nected to  temporary  wing  plates  bolted  to 
the  columns  of  the  main  towers  and  the 
top  ends  held  in  position  to  receive  the  bot- 
tom chords  of  the  truss  span  at  midpoint  by 
the  use  of  li4-in.  wire-rope  cables,  as  indi- 
cated by  the  drawing  herewith. 

The  original  design  for  this  viaduct  pro- 
vided 33-ft.  towers  and  70-ft.  plate  girder 
spans  alternating,  and  one  175-ft.  truss 
span  at  the  center.  This  design  was  re- 
jected on  account  of  the  excessive  column 
loads  at  the  ends  of  the  truss  span  and  the 
cost  of  the  falsework  necessary  to  erect 
such  a  span.  The  second  design  provided 
37y2-ft.  and  75-ft.  plate  girder  spans,  alter- 
nating; but  it  was  rejected  because  of  the 
number  of  towers  and  the  fact  that  two 
towers  interfered  with  the  right-of-way  of 
a  proposed  railroad  underneath  the  viaduct. 
TTie  final  design  with  the  special  erection 
scheme  described  is  believed  to  be  the  best 
for  the  given  conditions. 

The  assumed  live  load  was  an  electric 
motor  weighing  50,000  lb.  distributed 
equally  to  two  axles  on  6-ft.  centers,  pre- 
ceded and  followed  by  a  uniform  load  of 
1000  lb.  per  linear  foot  beginning  6  ft. 
from  each  axle.  Traction  force  was  taken 
at  20  per  cent  of  the  motor  load,  and  the 
impact  was  assumed  at  50  per  cent  of  the 
live  load. 

Scheme  of  Erection 

A  material  yard  was  located  along  the 
Indian  Ridge  Track  adjacent  to  the  end  of 
the  bridge  and  the  air  plant  set  up.  A  total 
of  nearly  20,000  rivets  had  to  be  driven. 
The  traveler,  of  the  gantry  type,  had  a  60- 
ft.  steel  boom  and  side  frames  directly  over 
the  trusses,  with  the  engine  and  working 
platform  above.  It  was  arranged  so  that 
the  material  could  be  delivered  on  push 
cars  underneath  the  frame  and  carried  for- 
ward to  a  position  to  be  handled  by  the 
boom. 

Beginning  at  one  end,  the  first  tower 
was  erected,  the  plate  girder  spans  set,  and 
then  the  erection  struts  placed  and  guyed 
in  position.  The  first  truss  span  was  built 
up  to  a  point  just  beyond  the  center,  the 
traveler  moved  forward  to  the  center  of  the 
span  and  the  next  tower  built  up  as  indi- 
cated on  the  drawing.  The  remainder  of 
the  span  was  then  built  out  as  a  cantilever. 
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THIKD   TOWER  COMPLETED  AND   102-FOOT  TRUSS  BEING  ERECTED 


the  traveler  was  backed  off  the  span  and  the 
erection  struts  removed  and  transferred 
ahead  to  the  next  tower,  which  was  com- 
pleted, and  the  operations  repeated  for  the 
whole  length  of  the  viaduct. 

The  struts  were  designed  of  proper 
length  to  give  the  desired  camber  in  the 
truss  spans,  and  no  difficulty  occurred  in 
placing  the  last  sections  of  the  top  chords. 
The  scheme  of  erection  worked  out  well,  the 
entire  viaduct,  which  weighed  about  340 
tons,  being  completed  in  34  working  days 
by  an  average  force  of  34  men. 

The  viaduct  was  designed  by  P.  A. 
Blackwell,  assistant  chief  engineer,  and 
the  scheme  of  erection  was  developed  by 


H.  S.  Cowell,  erection  engineer  of  the  Vir- 
ginia Bridge  &  Iron  Company  of  Roanoke, 
Va.,  which  fabricated  and  erected  the 
structure. 

Plan  Survey  of  Concrete  Roads 

The  Portland  Cement  Association  is  plan- 
ning to  undertake  in  the  near  future  a  com- 
prehensive survey  of  all  concrete  roads  in 
the  United  States.  Their  condition  will  be 
determined  and  local  authorities  everywhere 
will  be  conferred  with  as  to  the  mainte- 
nance such  roads  may  need.  It  is  intended 
to  so  record  the  findings  of  this  survey  that 
there  will  be  in  existence  a  real  history  of 
the  concrete  roads  in  the  United  States. 
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PART   ELEVATION    INDICATES    SCHEME    OP   ERIXJTION — STRUTS  BUILT  UP  AS  SHOWN 


Vitrified  Pipe  with  Asphaltic 
Joints  Used  as  Force  Main 

John  B.  Hawiey  Describes  Results  of  Tests  for 
Pressure  Line  in  Texas  Sewerage  System 

TESTS  have  demonstrated  that  12-in. 
vitrified  pipe,  double  strength,  with 
asphaltic  joint  filler,  is  suitable  for  a  sew- 
age force  main  operating  under  a  maxi- 
mum internal  pressure  of  T'/g  lb.  per 
square  inch,  according  to  a  paper  read  at 
the  recent  convention  of  Texas  engineers 
by  John  B.  Hawiey,  consulting  engineer  of 
Fort  Worth.  This  fact  was  developed  in 
connection  with  the  design  of  the  new 
sewer  system  for  Shreveport.  The  result 
was  that  vitrified  pipe  was  used  for  the 
work  instead  of  cast  iron,  at  a  considerable 
saving  in  cost.  A  summary  of  Mr.  Haw- 
ley's  observations  and  conclusions  follows : 

Vitrified  Pipe  Tests 

To  determine  the  safety  of  the  vitrified 
pipe,  two  lengths  of  double  strength  were 
put  together.  A  strand  of  jute  was  tightly 
calked  into  the  joint,  so  as  to  leave  a  V-f-i- 
in.  depth  for  asphalt.  A  mixture  of  58 
penetration  Texaco  asphalt  and  lime  dust, 
in  proportion  of  1  lb.  of  asphalt  to  1% 
lb.  of  lime  dust,  incorporated  at  300  deg. 
Fahr.,  was  poured  flush-full.  Prior  to 
calking  in  the  jute,  the  inside  of  the  bell 
and  the  outside  of  the  spigot  ends  were 
painted  with  a  thin  coat  of  the  same 
asphalt  dissolved  in  gasoline. 

Tight  "round  heads,"  with  gaskets,  were 
applied  at  the  ends  and  through-bolted 
with  three  5/16-in.  steel  bolts.  An  accu- 
rate pressure  gage  was  attached  to  one 
head  and  a  water  connection  made  from  a 
nearby  tap.  Upon  application  of  pressure, 
very  gradually,  the  joint  showed  signs  of 
slowly  pushing  out,  and  at  the  end  of 
about  an  hour,  at  32  lb.,  one  of  the  pipes, 
which  had  sweated  considerably,  failed. 
The  joint  had  only  oozed  slightly  at  time 
of  failure. 

Another  pipe  was  substituted,  and  a  new 
joint  mixture — 1  lb.,  35  penetration,  to  1% 
lb.  lime  dust — was  used,  with  paint  coat 
and  jute  as  before.  Pressure  was  grad- 
ually applied,  and  at  40  lb.  two  of  the 
5/16-in.  through  bolts  failed  at  the  thread 
shoulder,  stopping  the  test.  Both  pipes 
were  intact  and  the  joint  held  firmly,  with- 
out any  observable  ooze. 

Specifications 

After  this  experiment,  double-strength 
vitrified  pipe  was  adopted  for  the  lower 
end  of  the  outfall,  and  specifications  were 
written  for  joints  as  follows: 

"All  adjustment  to  line  and  grade,  of 
pipes  laid  directly  upon  the  bottom,  must 
be  done  by  scraping  away,  or  filling  in  the 
earth  under  the  body  of  the  pipe,  and  not 
by  blocking  or  wedging  up.  Before  laying, 
the  interior  of  the  bell  shall  be  carefully 
wiped  smooth  and  clean,  and  the  annular 
space  shall  be  kept  free  from  dirt,  stones 
or  water.  A  gasket  of  dry  Eagle  packing 
shall  be  calked  into  each  joint  sufficiently 
tight  to  prevent  the  least  intrusion  of  as- 
phalt into  the  pipe.  Such  gasket  shall  be  in 
one  or  more  pieces,  if  the  engineer  so  di- 
rect; shall  be  of  ample  length  to  reach  en- 
tirely around  the  pipe,  and  of  a  thickness 
to  bring  the  bottoms  of  the  two  pipes  to  the 
same  level.  No  joint  shall  be  poured  until 
the  gaskets  of  at  least  the  two  next  joints  in 
advance  are  properly  inserted. 
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"All  joints  in  vitrified  pipe  shall  be 
asphalted.  The  mixture  shall  be  composed 
of  any  standard  refined  asphalt  99  per  cent 
soluble  in  CS„  penetration  35  to  40,  and 
suflScient  cement  mill  lime  dust  or  Port- 
land cement  incorporated  hot,  to  a  hom- 
ogeneous mass  of  specific  gravity  1.60. 

"Before  lowering  into  trench,  the  inside 
of  the  bell  and  outside  of  spigot  of  each 
pipe  shall  be  well  treated  to  a  substantial 
'naphtha  coat'  made  by  cutting  asphalt 
above  described  with  gasoline.  Bell  and 
spigot  surfaces  shall  be  'bone  dry'  when 
the  naphtha  coat  is  applied. 

"Fiber  jointer,  greased  against  adhesion 
of  asphaltic  joint  material,  shall  be  used 
in  making  joints.  All  asphaltic  joint  work 
must  be  done  under  conditions  of  perfect 
dryness  of  joints.  The  engineer  will  order 
underdrains,  if  needed  to  secure  dryness, 
which  will  be  paid  for  according  to  prices 
bid  by  contractor." 

Mr.  Hawley  is  fully  convinced  that 
double-strength  12-in.  vitrified  pipe  is  per- 
fectly safe  for  the  service  mentioned,  pro- 
vided, of  course,  that  each  length  is  sound 
in  body,  bell  and  spigot.  It  further  seems 
certain  that  asphaltic  joint  filler  com- 
pounded as  above,  and  hot  poured  onto 
asphalt  painted  surfaces,  is  wholly  de- 
pendable. Its  cost  is  said  to  be  about 
25  per  cent  that  of  asphaltic  material  sold 
under  various  trade  names. 

Dryness  Essential, 

It  will  be  noted  that  the  specifications 
provide  for  underdrains  (to  be  paid  for  by 
the  city)  if  necessary,  to  insure  perfect 
dryness  during  the  pouring  of  hot  as- 
phaltic joints.  Such  dry  conditions,  with 
proper  asphaltic  filler,  paint  coat  and  care- 
ful workmanship,  will,  Mr.  Hawley  be- 
lieves, result  in  sewer  mains  and  laterals 
of  nearly  perfect  tightness  against  leak- 
age from  within  and  infiltration  from  with- 
out. It  is  within  the  possibilities,  he 
states,  that  further  study  of  rational  meth- 
ods of  compounding  and  making  asphaltic 
joints  in  vitrified  pipes  may  result  in  the 
utter  abandonment  of  cement-mortar 
joints,  with  their  inevitable  leakage. 
Nevertheless,  a  molten  asphalt,  at  300  deg. 
Fahr.  or  at  any  temperature  above  212  deg. 
will  not  make  a  sound  joint  in  the  pres- 
ence of  moisture,  as  steam  will  surely  be 
generated,  causing  porosity,  poor  contact, 
and  even  blowouts. 

Lines  and  Grades 

A  few  more  paragraphs  from  the  Shreve- 
port  specifications  are  quoted,  as  follows: 
"Pipes  and  specials  shall  be  so  laid  in  the 
trench  that  after  the  sewer  is  completed 
the  interior  surface  thereof  shall  conform 
accurately  to  the  grades  and  alignment 
fixed  and  given  by  the  engineer.  Limits 
of  error  will  be  allowed  as  follows: 

"Alignment — All  pipe  of  whatever  size 
shall  be  laid  within  0.1  ft.  of  true  line,  in 
any  50-ft.  station. 

"Grade — On  grades  of  5  ft.  per  1000,  or 
greater,  an  error  of  0.62  ft.  at  any  point 
will  be  allowed.  On  grades  of  3  to  4.99  ft. 
per  1000  an  error  of  0.015  ft.  at  any  point 
will  be  allowed.  On  grades  of  less  than 
3  ft.  per  1000  an  error  of  0.01  ft.  at  any 
point  will  be  allowed."  While  first-class 
sewer  construction  is  to  be  insisted  on, 
Mr.  Hawley  explains,  this  clause  is  to  in- 
form the  contractor  that  sewer  building 
necessities  and  standards  are  contem- 
plated, and  not  those  of  watchmaking. 


The  words  "true  line  and  grade,"  ac- 
cording to  Mr.  Hawley,  are  so  frequently 
used  by  enthusiastic,  academic,  young,  in- 
experienced and  sometimes  malicious  en- 
gineers, to  the  utter  defeat  of  common 
sense  and  ordinary  justice  in  the  admin- 
istration of  sewerage  construction,  that 
these  paragraphs  were  deemed  of  eco- 
nomic value,  as  the  "consumer  pays  the 
freight"  eventually,  even,  as  Mr.  Hawley 
puts  it,  on  engineering  asininities. 


Hollow  Reinforced-Concrete 
Columns  for  Ford  Plant 

New  Extensions  to  Detroit  Factory  Ventilated 

by  Complete  System  Using  Columns  as 

Ducts  from  Fan  Rooms  on  Roof 

HOLLOW  COLUMNS  reinforced  with 
vertical  bars  stayed  by  two  spirals, 
with  cast-iron  outlets  at  each  floor  just 
below  the  ceiling,  were  adopted  for  the 
interior  columns  in  the  two  extensions 
(29  and  30)  for  the  Ford  Motor  Company's 
plant  at  Detroit.  In  spite  of  the  special 
type  of  these  interior  columns,  and  the 
relatively  difllcult  details  at  the  crane- 
runway  girder  connections  to  columns  and 
steel  monitor  framing  over  the  craneway 
here  shown,  record  speed  was  made  in  the 
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typical  detail  of  column  reinforcement  at 

DUCT  openings 

construction  of  these  buildings,  as  de- 
scribed in  the  Engineering  Record  of  Oct. 
7,  page  430.  The  hollow  reinforced-con- 
crete  columns  here  described  should  be 
compared  with  the  cast-iron  hollow  col- 
umns used  for  the  same  purpose  in  the 
Victor  Building  at  Camden,  N.  J.  (see 
Engineering  Record  of  Nov.  27,  1915,  page 
656). 

The  new  Ford  Building,  864  x  162  ft.  in 
plan,  with  20-ft.  square  panels,  consists 
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practically  of  two  reinforced-concrete 
structures  62  ft.  wide  separated  by  a 
craneway  38  ft.  wide,  with  a  steel-frame 
monitor  and  skylight.  In  the  design  of  the 
floors  the  usual  flat-slab  or  mushroom  type 
with  four-way  reinforcement  was  used, 
the  typical  slab  being  81/2  in.  thick,  with 
drop  panels  7^4  ft-  square  over  the  col- 
umns. The  steel  at  the  top  of  the  slabs 
near  the  columns  is  bent  around  the  open- 
ings for  the  vertical  ducts,  and  three  rings 
are  inserted  to  reinforce  the  concrete  in 
compression.  Spandrel  beams  on  all  out- 
side edges  of  the  slabs  carry  loads  to  the 
rectangular  exterior  columns. 

Hollow  Columns  for  Ventilation 
System 

One  of  the  most  distinctive  features  of 
the  design  is  seen  in  the  use  of  reinforced- 
concrete  hollow  columns  with  vertical  rods 
and  spiral  reinforcement  near  the  inside 
and  outside  surface  of  the  concrete  ring. 
Sheet  metal  forms  were  used,  the  inside 
tubes  remaining  permanently  in  place, 
forming  the  air  ducts  leading  from  the 
fans  on  the  roof  to  the  cast-iron  outlets 
embedded  in  the  sides  of  the  concrete  col- 
umns below  the  floor  level.  As  illustrated 
by  the  detail  at  a  column  head  shown  on 
the  accompanying  drawing,  these  typical 
interior  columns  are  36  in.  in  outside  diam- 
eter and  18  in.  in  inside  diameter  for  the 
lower  section,  decreasing  to  35  in.  outside 
and  22  in.  inside  at  the  top. 

The  air  of  the  ventilating  system  is 
forced  down  through  the  columns,  after 
passing  through  air  washers,  by  fans  in 
the  eight  fan  rooms  located  symmetrically 
in  pent  houses  on  the  roof.  Each  fan  unit 
consists  of  a  Sirocco  fan  and  air  washer 
having  a  normal  capacity  of  68,500  cu.  ft. 
of  air  per  minute.  The  air  is  heated  by 
hot  water  at  155  deg.  circulating  through 
100,000  sq.  ft.  of  cast-iron  Vento  heaters. 
The  system  is  designed  to  deliver  55  per 
cent  of  the  total  air  supply  to  the  first 
floor,  15  per  cent  to  the  second,  and  71/2 
per  cent  to  each  of  the  third,  fourth,  fifth 
and  sixth  floors,  from  which  it  is  drawn 
up  through  the  craneway  to  the  recirculat- 
ing inlet. 

Cast-Iron  Outlets 

The  outlets  consist  of  rectangular  cast- 
iron  collars  flanged  on  the  inner  and  outer 
ends,  detailed  as  shown  in  one  of  the  draw- 
ings. The  hooping  is  cut  at  these  outlets 
and  bent  back  around  the  vertical  rods  in 
the  columns,  as  noted  on  the  drawing.  The 
air  is  controlled  at  each  outlet  by  special 
curved  deflectors  and  diffusers.  The  out- 
lets in  both  rows  of  interior  columns  dis- 
charge toward  the  center  in  the  south  ex- 
tension (30)  and  toward  the  north  in  the 
north  extension   (29). 

One    of    the    drawings    indicates    the 
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method  used  for  reinforcing  the  5-ton 
crane-runway  girders  of  reinforced  con- 
crete and  connecting  them  to  the  columns 
to  insure  continuity.  The  rails  are  sup- 
ported on  wooden  blocks  embedded  in  the 
concrete  and  are  secured  by  the  clips 
shown  in  the  large-scale  detail.  Ample 
light  from  above  is  provided  by  the  glazed 
roof  of  the  monitor  over  the  runway  and 
continuous  sloping  sash  on  the  aisle,  as 
indicated  by  the  part  section. 

The  engineering  and  mechanical  feat- 
ures of  the  building  were  designed  by  Al- 
bert Kahn,  architect,  of  Detroit.  The  con- 
struction was  carried  out  under  the  super- 
vision of  the  architect  by  the  George  A. 
Fuller  Company,  of  New  York  City. 


volume  of  traffic  will  greatly  assist  in  im- 
proving rules  for  traffic  regulation;  in  de- 
termining the  method  and  means  of  street 
cleaning,  street  planning,  etc.  For  these 
reasons  a  uniform  method  of  making  traflSc 
counts  in  all  cities  will  greatly  facilitate 
comparisons  between  conditions  in  various 
parts  of  one  city  or  between  various  condi- 
tions in  different  cities. 


Standard  Forms  Prepared  for 
Traffic-Count  Data 

BASED  upon  information  gathered  from 
all  the  principal  cities,  standard  forms 
for  traffic  counts  have  been  prepared  by  a 
committee  of  the  American  Society  of  Mu- 
nicipal Improvements.  This  body  consists 
of  James  C.  Hallock,  chairman,  A.  P.  Fol- 
well  and  Harland  Bartholomew.  In  the  ac- 
companying diagrams  the  standard  forms 
are  shown.  They  are  claimed  to  be  simple, 
economical  and  complete  and  will  facilitate 
equitable  comparisons  between  counts  in 
various  cities.  ■ 

Commenting  upon  the  committee's  work, 
Mr.  Bartholomew  points  out  that  the  in- 
creasing problems  of  traffic  regulation 
necessitate  constant  study  of  the  character 
and  movement  of  traffic  on  all  city  streets. 
Systematic   records   of   the  character   and 


Begin  Studies  to  Find  Cause 
of  Concrete-Road  Cracks 

Periodic  Measurements  to  Be  Made  of  Vertical 

Movement  of  Pavement  Slabs  at 

Kenilworth,   111. 

By  WILLIAM  M.  KINNEY 
Assoc.  M.  Am.  Soc.  C.  E.,  Chicago 

REALIZING  the  need  of  a  more  thor- 
ough and  scientific  study  of  the  cause 
of  cracks  in  concrete  pavements,  an  ex- 
periment to  obtain  data  regarding  the 
vertical  movement  of  pavement  slabs  is 
being  conducted  by  the  Promotion  Bureau 
of  the  Universal  Portland  Cement  Com- 
pany on  a  pavement  constructed  this  year 
on  Sheridan  Road,  Kenilworth,  III.,  ex- 
tending from  the  northern  limits  of  Wil- 
mette  to  the  southern  limits  of  Winnetka. 
This  experimental  study  is  being  carried 
on  in  a  manner  somewhat  similar  to  that 
suggested  by  S.  Whinery  in  his  article  in 
the  Engineering  Record  of  Oct.  28,  page 
529,  under  the  title  "Tests  Needed  to 
Verify  Concrete-Road  Cracking  Theory." 
It  is  a  coincidence  that  these  tests  should 
have  been  started  at  practically  the  same 


riFPiRTMFH 

T        Traffic  Census 
Observation  Report 

Direction- 

— 

Ol/Y 

On -ive^  Detween -m  And  — 

-m.      \ 

Date              Weather 

Observer Pavement :ond,lionflTy'' ^^'^ 

-^iir 

eto9 

9tol0 

iOtoll 

lllal? 

IPlol 

Itoe 

Bto3 

jto4 

4fo5 

5to6 

6lo7 

1 
1 

1  Horse  Vetiicle 

Light 

Heavy 

PhtorseVehicle 

Licjht 

Heavy 

Jorl\kirettorseVehicle 

Total 

Street  Cars 

1 

IVlolorcyclesfor  Bicycle) 

fbssenger 

2fhss 

lort^ore 

Freight 

b 

-ge 

[oaded 

f/T,^ 

5rmll 

loaded 

Emply 

Tofal 

Grand  Total 

time  as  the  above-mentioned  article  ap- 
peared; in  fact  the  first  readings  were 
taken  Oct.  27. 

The  experiment  consists  in  determining 
the  elevation  at  various  seasons  of  the 
year,  particularly  when  the  frost  is  enter- 
ing and  leaving  the  ground,  of  points  on 
the  center  line  and  near  the  curb  in  each 
slab.  The  ends  of  the  slabs  being  pro- 
tected by  steel  plates  firmly  anchored  into 
the  concrete,  it  was  not  considered  neces- 
sary to  set  plugs  in  the  pavement.  A 
y^-in.  hole  was  drilled  in  the  top  of  each 
plate  at  the  center  line  of  the  road  and  at 
a  distance  of  4  ft.  from  the  back  of  each 
curb,  giving  six  points  at  each  joint  on 
which  readings  are  taken,  three  on  each 
joint  plate.  There  is  a  total  of  87  joints 
in  the  concrete  pavement  under  test,  thus 
making  522  readings.  The  majority  of 
the  joints  are  placed  from  30  to  36  ft. 
apart,  while  the  spacing  of  several  of 
them  is  upward  of  50  ft.  Five  bench- 
marks were  established  from  which  pre- 
cise levels  were  taken  in  accordance  with 
methods  employed  by  the  United  States 
Coast  and  Geodetic  Survey.  Prof.  William 
H.  Burger  of  Northwestern  University, 
Evanston,  111.,  took  the  readings. 

It  is  planned  in  addition  to  the  read- 
ings already  taken  to  take  readings  from 
the  same  points  directly  after  the  frost 
enters  the  ground  and  once  every  month 
thereafter  until  next  spring,  when  read- 
ings will  be  taken  more  frequently  to  de- 
termine, if  possible,  the  exact  movement 
of  the  slabs  as  the  frost  leaves  the  ground. 
An  accurate  survey  of  the  surface  will 
also  be  kept  in  order  to  note  if  there  are 
any  signs  of  cracking. 

Character  of  Pavement 

The  pavement  under  test  is  a  40-ft.  con- 
crete pavement  with  integral  curb.  Two- 
course  construction  was  used,  with  a  thick- 
ness at  the  sides  of  7  in.  and  at  the  center 
of  10  in.  The  concrete  for  the  base  con- 
sisted of  a  mixture  of  1  part  cement,  21/2 
parts  sand  and  4  parts  pebbles.  The  con- 
crete for  the  top  wearing  surface  consisted 
of  1  part  cement,  1  part  sand  and  11/2 
parts  of  %  to  1/2-in.  granite. 

It  is  hoped,  by  making  a  careful  and 
accurate  survey  of  this  road,  to  determine 
whether  frost  action  is  responsible  for  the 
longitudinal  cracking  of  concrete  pave- 
ments. Many  engineers  are  of  the  opin- 
ion that  this  cracking  is  caused  in  many 
instances  by  the  action  of  the  frost  enter- 
ing and  leaving  the  soil  under  the  edges  of 
the  slabs,  first  causing  a  movement 
through  the  expansion  of  the  soil  and  later 
settlement  due  to  subsequent  contraction. 
This  experiment  should  throw  consider- 
able light  on  this  subject. 
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Coal  Tar  Helps  Maintenance 
of  Metal  Flumes 

Reclamation  Engineer  on  Uncompagre  Project 

Experiments    with    Seven    Coatings — Life 

May  Be  Doubled  If  Properly  Applied 

EXPERIMENTS  with  various  paints  to 
preserve  metal  flumes  carried  on  by 
engineers  of  the  U.  S.  Reclamation  Service 
indicate  that  coal  tar  and  its  compounds 
give  the  best  results.  Fred  D.  Pyle, 
project  manager,  Uncompagre  Valley  Pro- 
ject, on  Sept.  19  outlined  the  tests  to  the 
conference  of  project  managers  at  Denver. 
His  paper  appears  in  the  November  Recla- 
mation Record.  The  metallic  portion  of 
flumes  on  timber  superstructures  supported 
on  concrete  piers  costs  25  to  30  per  cent  of 
the  total  cost.  The  concrete  portion  is 
permanent  except  when  it  comes  in  contact 
with  shale;  the  woodwork  is  good  for 
twenty  years  at  least,  and  by  replacing  in- 
dividual pieces  is  good  for  twenty-five  years. 
Indications  are  that  unprotected  galvanized 
steel  flumes  will  have  a  life  of  ten  or  twelve 
years,  except  under  the  most  trying  condi- 
tions, namely,  high  velocity  of  water  carry- 
ing sand  and  fine  gravel,  where  the  life  in 
one  particular  instance  was  only  four  sea- 
sons' use. 

Paints  Not  Sufficiently  Tested 

Tests  of  various  kinds  of  paints  and 
other  protective  coatings  have  not  been 
carried  on  for  a  sufficient  period  to  give 
definite  results,  but  it  appears  that  the  life 
of  the  metal  may  be  doubled  by  their  use. 
Galvanized  steel  has  been  employed  in  all 
cases,  except  for  a  small  quantity  of  un- 
galvanized  steel  and  Keystone  metal  placed 
for  experimental  purposes. 

The  principal  difficulties  met  in  operating 
metallic  flumes  are  of  two  classes — those 
diie  to  accidents  and  those  due  to  wear.  In 
the  first  class  can  be  counted  settlement  of 
approaches  and  of  foundations;  buckling 
or  pulling  apart  of  flumes  resulting  from 
inade'quate  expansion  joints;  washouts 
caused  by  floods  in  drainage  channels 
crossed,  or  as  a  result  of  breaks  in  canals 
at  the  ends  of  flumes.  In  the  second  class 
can  be  included  deterioration  of  the  flume 
due  to  action  of  water,  sand  and  atmos- 
phere. The  erosive  action  of  sand  or  grit 
carried^  at  velocities  over  3  ft.  per  second 
is  very  pronounced,  especially  in  the  flumes 
having  fough  interior  joints,  first  remov- 
ing the  galvanizing,  thus  exposing  the  steel 
to  both  rust  and  erosion,  so  that  it  is  soon 
pitted  and  in  extreme  cases  can  readily  be 
punctured  with  a  lead  pencil. 

If  galvanizing  is  not  of  the  best  quality 
it  may  allow  the  rusting  of  the  underlying 
metal  with  the  characteristic  pitting,  which 
in  time  destroys  the  usefulness  of  the 
flume.  The  pitting  in  some  cases  com- 
mencej^auring  the  first  season's  use.  The 
progress  of  the  pitting  is  slow,  however, 
unless  there  is  sufficient  sand  in  the  water 
"-*  to  scour  off  the  rust.  The  pitting  and 
rusting  often  occur  in  the  joints.  Ordi- 
narily the  rusting  in  the  joints  may  be  the 
most  dangerous  on  account  of  being  the 
most  difficult  to  detect.  The  action  of  the 
'  atmosphere  is  almost  negligible  and  may  be 
disregarded,  and  for  this  reason  the  out- 
^    side  of  the  flumes  need  not  be  painted. 

.  EXl^RIMENT  WITH    SEVEN    PAINTS 

On  Ma'rfch  23  a  newly  completed  No.  60 
galvanized  Steel  flume  was  painted  with 
seven,  paint  and  tar  mixtures  as  an  experi- 


ment to  determine  the  relative  permanence 
of  each  mixture.  Seven  36-in.  sheets  were 
painted  with  each  mixture,  three  unpainted 
sheets  being  left  between  some  of  the  sets 
for  observing  the  condition  of  the  galvan- 
izing. 

On  Sept.  15  Mr.  Pyle  made  an  examina- 
tion of  the  flumes  and  found  the  following 
conditions : 

African  Black — Traces  left  in  bottom, 
none  at  water  line;  slight  traces  above 
water  line.  Became  lifeless  and  flaked  off; 
rubbed  off  in  powder.  Paint  on  east  side 
of  flume  in  worse  condition. 

Egyptian  Black — Same  condition  as 
African  black,  except  a  little  more  paint 
was  left  on  the  metal. 

Elastic  Graphite — In  fair  condition  both 
above  and  below  water  line;  also  at  water 
line.  Lacks  body;  dry.  May  or  may  not 
be  good  for  another  season. 


Truck  with  Steel  Tires  Solves 
Difficult  Haulage  Problem 

Halves  Cost  of  Transporting  Stone  Over  Moun- 
tain Road,  Covered  Deep  with  Dust,  That 
Baffled  Teams  and  Motor  Truck 

AFTER  experimenting  with  both  horse- 
drawn  and  rubber-tired  vehicles,  the 
A.  A.  Haskins  Dolomite  Company  of  San 
Francisco,  California,  owner  of  the  larg- 
est pure  dolomite  quarry  in  the  United 
States,  has  cut  down  the  cost  of  trans- 
porting 40  tons  of  stone  daily  10y2  miles 
to  the  railroad  from  $58.21  to  $28.71  by 
using  a  White  Good  Roads  truck  and  5-ton 
trailer.  The  truck  operates  24  hours  a 
day  over  a  crooked  mountain  road  covered 
for  four-fifths  of  its  length  with  fine  dust  6 
in.  deep.  To  load  a  car  of  material  a  day 
with   horses   required  five  8-horse  teams. 


STEEL-TIRED  TRUCK   SOLVES  HAULAGE  PROBLEM   ON    ROUGH   MOUNTAIN  ROADS  DEEP  IN  DUST 


Green  Graphite — Peeled  at  water  line; 
dry  and  flaking  off  below;  fair  condition 
above. 

Tar  Compound — In  good  condition;  un- 
doubtedly good  for  another  year;  not  af- 
fected by  water;  less  body  than  coal  tar. 

Coal  Tar — Excellent  condition;  good 
body;  not  affected  at  water  line;  tacky. 

Green  Paint — Peeled  at  and  above  water 
surface;  checked  and  lifeless  below  water, 
with  considerable  flaking  off. 

Unpainted  Sections — Showed  pitting  and 
loss  of  galvanizing  on  10  per  cent  of  the 
area  below  water  line. 

From  the  foregoing  it  will  be  observed 
that  the  coal  tar,  coal-tar  compound  and 
elastic  graphite  were  the  only  mixtures 
that  could  stand  one  season's  use,  and  there 
was  some  doubt  as  to  the  elastic  graphite 
standing  another  season. 


Discover  Uses  for  Bark  of  Trees 

The  U.  S.  Forest  Products  Laboratory  at 
Madison,  Wis.,  has  found  a  way  to  use  even 
the  bark  of  trees.  By  a  new  process  waste 
bark  can  partly  replace  expensive  rag  stock 
in  the  manufacture  of  felt  roofing.  It  is 
already  being  used  commercially  by  mills 
co-operating  with  the  laboratory  experts. 
The  bark  thus  used  is  that  remaining  after 
the  extraction  of  the  tannin  for  leather 
work.  The  same  waste  bark  has  been  used 
successfully  for  making  wallpaper.  Ex- 
periments now  in  progress  indicate  that  the 
hemlock  bark  may  be  used  for  sheathing 
paper,  carpet  lining,  bottle  wrappers  and 
deadening  felt. 


and  the  cost  of  $1.45V2  per  ton  is  stated 
to  have  been  prohibitive. 

The  quarry  is  located  in  San  Benito 
County,  and  the  road  from  it  to  the  rail- 
road is  one  of  the  worst  in  the  country. 
On  the  8-mile  stretch  mentioned  there 
are  grades  of  8  and  10  per  cent,  ranging 
in  length  up  to  IVo  miles,  in  which  are 
many  sharp  turns.  The  last  quarter  of  a 
mile  of  the  road  is  across  the  deep  sand 
and  gravel  bed  of  the  Salinas  River,  which 
is  always  dry  in  summer.  In  order  to 
give  the  truck  better  traction,  this  section 
has  been  packed  with  straw. 

After  it  was  found  that  the  cost  of 
transportation  by  means  of  horses  was  too 
great,  a  rubber-tired  truck  was  purchased. 
This  truck  was  not  able  to  operate  effic- 
iently on  the  rough  roads.  The  steel-tired 
truck  finally  solved  the  problem. 

The  truck  and  trailer  are  loaded  direct 
from  a  chute  at  the  quarry  in  about  three 
minutes.  To  reach  it,  the  truck  climbs  a 
10-per  cent  grade  in  12  in.  of  dust.  As  ton- 
nage and  dependability  are  more  essential 
than  speed,  the  drivers  are  not  allowed  to 
exceed  5  miles  an  hour.  There  are  two 
shifts  of  drivers  and  the  truck  uses  44 
gal.  of  gasoline  and  4  gal.  of  oil  a  day  to 
haul  40  tons,  traveling  a  total  distance  of 
84  miles.  As  the  summer  days  are  ex- 
tremely hot  and  the  nights  cool,  12  gal.  of 
gasoline  per  round  trip  are  consumed  in 
the  day  time  and  10  gal.  at  night.  On 
the  basis  of  daily  saving  of  $29.50  as  com- 
pared with  the  cost  of  team  haulage,  the 
truck  paid  for  itself  in  the  first  seven 
months  of  operation. 
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Highway  Conditions  in  Pioneer  Good-Roads 
State  Unsatisfactory 

New  Jersey,  After  Spending  $100,000,000,  Has  Inadequate  System,  Ineffi- 
ciently Administered — Good  Arguments  Advanced  Against  Bond  Issues 


BEFORE  the  advent  of  the  automobile 
New  Jersey  held  first  rank  among  the 
states  in  the  matter  of  good  roads.  To-day 
conditions  are  changed.  With  inadequate 
highway  laws  the  various  civil  divisions 
have  been  unable  to  cope  with  the  road  dis- 
tress caused  by  fast-moving  motor  vehicles. 
Realizing  the  seriousness  of  the  situation, 
the  governor  last  spring  appointed  a  com- 
mission to  make  a  study  of  the  road  problem 
in  all  its  aspects  and  to  report  to  him  on 
ways  and  means  of  relief  and  of  putting  the 
highway  work  of  the  state  on  a  sound  basis. 
Simultaneously  the  New  Jersey  State 
Chamber  of  Commerce  began  a  survey  of 
road  legislation,  administration  and  needs, 
co-operating  with  the  commission  appointed 
by  the  governor.  The  work  of  the  chamber 
is  now  completed  and  the  results  have  ap- 
peared in  a  report  over  the  signature  of 
Harry  Meixell,  Jr.,  assistant  secretary  of 
the  chamber's  Bureau  of  State  Research. 

Scope  op  Report 

The  report  reviews,  first,  the  expendi- 
tures already  made  on  New  Jersey  roads, 
pointing  out  that  on  the  improved  roads 
alone  not  less  than  $100,000,000  have  been 
spent  in  25  years.  Jurisdiction,  when 
studied,  is  shown  to  be  divided  between  500 
different  administrative  units,  which  on  ac- 
count of  inadequate  laws  do  not  co-ordinate 
their  efforts. 

The  highway  needs  of  the  state  and  the 
principles  on  which  a  sound  road  policy 
must  be  based  are  then  studied.  It  is  con- 
cluded that  an  adequate  state  system  must 
include  1500  miles  of  road,  to  construct 
which  to  proper  standards  would  require 
the  expenditure  of  $30,000,000.  The  financ- 
ing of  this  expenditure  forms  the  final  chap- 
ter of  the  report.  A  strong  argument  is 
made  against  highway  building  through 
bond  issues. 

The  following  extracts  give  the  meat  of 
the  main  divisions  of  Mr.  Meixell's  report: 

Expenditures 

According  to  estimates  prepared  by  the 
State  Chamber  of  Commerce,  the  location, 
construction,  reconstruction,  resurfacing, 
repairs,  maintenance,  financing  and  admin- 
istration of  New  Jersey's  9,147.56  miles  of 
improved  roads  have  cost  at  least  $100,000,- 
000  during  the  past  25  years.  The  figures 
are  stupendous,  yet  very  conservative.  In- 
deed, Bulletin  386  of  the  U.  S.  Department 
of  Agriculture  estimates  that  New  Jersey's 
improved  roads  have  cost  us  $140,000,000. 
These  figures  represent  expenditures  for  a 
period  during  most  of  which  the  units  of 
traffic  were  comparatively  few  and  light. 
Now  traffic  units  are  increasing  in  number, 
speed,  size,  and  road  destructibility  daily, 
and  these  units  no  longer  circulate  locally, 
but  throughout  the  entire  state. 

Last  fiscal  year  alone — exclusive  of  ex- 
penditures by  towns,  cities,  townships,  bor- 
oughs and  villages — the  state  and  counties 
of  New  Jersey  are  estimated  to  have  spent 
over  $4,000,000  for  work  on  improved  roads. 
In  1914  the  expenditures  by  the  state  and 
its  civil  divisions  are  estimated  to  have 
been  $7,208,287  for  improved  roads.  This 
year  the  figures  will  mount  even  higher. 


Individual  counties  are  bonding  themselves 
for  as  high  as  one-half  million  dollars  for 
highway  expenditures,  the  state  is  giving 
them  many  thousands  more  for  aid  in  con- 
struction, reconstruction  and  so-called  re- 
pairs, and  the  smaller  governmental  units 
of  these  counties  are  raising  thousands 
more  to  be  spent  for  the  same  purposes.  At 
this  rate,  if  present  methods  prevail,  the 
next  25  years  will  see  every  penny  of 
$200,000,000  spent  on  New  Jersey's  im- 
proved highways. 

It  is  impossible  to  tell  how  much  money 
has  been  expended  upon  the  6,123.24  miles 
of  graded  roads  in  the  state.  In  like  man- 
ner, no  financial  data  are  available  for  the 
5,174.69  miles  of  unimproved  roads. 

Jurisdiction  and  Control 

There  are  21  counties  in  New  Jersey, 
235  townships,  180  boroughs,  4  villages, 
24  towns,  and  43  cities. 

In  each  one  of  these  governmental  di- 
visions is  some  sort  or  other  of  a  road 
organization.  The  personnel  of  these  or- 
ganizations, as  a  rule,  is  untrained,  ineflS- 
cient,  and  indifferent.  Standard  and  co- 
ordinated effort  in  road  matters  between 
county,  township,  borough  or  other  mu- 
nicipality is  impossible.  There  are  nu- 
merous instances  where  on  a  single  5-mile 
stretch  of  road  three  or  four  different  types 
of  jurisdiction  and  control  have  exclusive 
authority  over  portions  of  that  road.  They 
construct  these  portions  when  and  as  they 
see  fit,  they  maintain  them  or  not  as  they 
choose  and  when  they  choose,  and  apply 
ready-made  systems  of  financing  and  ad- 
ministration. 

The  selection  of  road  routes,  the  choice 
of  materials ;  the  awarding  of  contracts,  the 
inspection  and  certification  of  the  job;  the 
acceptance  of  the  completed  work,  the  rais- 
ing of  the  funds  to  pay  for  it,  the  subse- 
quent maintenance  and  administration  of 
the  roads;  these  important  matters  and 
many  more,  all  of  which,  particularly  at  the 
present  time,  require  the  intelligent  consid- 
eration of  highly  trained  experts,  are  left 
to  the  care  of  seven  different  types  of  gov- 
ernmental authority,  which  in  turn  delegate 
this  authority  to  over  500  diversified  units 
of  these  various  types  of  government.  The 
numerous  diversified  units  in  their  turn 
pass  these  vital  road  powers,  duties  and 
responsibilities  onto  the  local  politicians. 

Old  Road  Laws  Vague 

This  jurisdiction  and  control  scattered 
among  the  civil  divisions  of  the  state  is 
based  upon  a  great  conglomerate  mass  of 
road  legislation  composed  of  numerous 
original  acts  which  have  been  greatly  ag- 
gravated and  complicated  by  subsequent 
amendments,  supplements  and  revisions. 
The  provisions  of  these  road  laws  are  often 
vague  and  indefinite,  frequently  too  narrow 
or  restrictive  in  scope,  and  more  often  con- 
flicting in  their  own  paragraphs  or  with  the 
paragraphs  of  other  acts.  Most  of  them 
were  framed  to  meet  the  conditions  obtain- 
ing before  the  advent  of  the  automobile. 

In  a  new  system  there  must  be,  first  of 
all,  an  intelligent  selection  of  the  routes 
for  the  highway  system.    With  a  road  mile- 


age of  over  20,445.44,  or  an  average  of  2.72 
of  a  mile  of  road  for  every  square  mile  of 
area,  it  is  obvious  that  for  some  time  to 
come  there  will  be  very  little  necessity  of 
acquiring  new  rights-of-way  for  the  im- 
provement of  the  roads  that  will  enter  into 
our  system.  Additional  property  may  be 
necessary  for  widening  certain  roads,  for 
avoiding  bad  grades,  eliminating  sharp 
turns  or  for  shortening  distances,  but  the 
chief  difficulty  will  be  the  proper  selection 
of  routes  from  a  number  of  possibilities. 
This  will  be  particularly  true  in  the  choice 
of  routes  for  the  main  arteries  of  travel 
which  must  be  the  foundation  so  to  speak 
for  the  entire  road  system. 

State-Wide  Traffic  Census  Undesirable 

Some  persons  advocate  a  state-wide  traf- 
fic census,  taken  at  different  intervals  and  at 
different  seasons  of  the  year  on  all  the  roads 
throughout  the  state,  and  then  selection  by 
this  method  of  roads  which  show  the 
heaviest  traffic.  Such  a  procedure  is  open, 
however,  to  very  serious  objections.  Given 
roads  No.  1,  No.  2,  No.  3  and  No.  4,  it  may 
so  happen  that  the  condition  of  road  No.  1 
during  the  course  of  the  year  is  so  much 
better  than  that  of  the  other  roads  that 
traffic  will  go  several  miles  out  of  the  way 
and  use  up  considerable  time  in  order  to 
travel  on  this  particular  highway.  A  mere 
traffic  count  would  seem  to  indicate  road 
No.  1  as  the  logical  one  for  a  main  artery 
of  travel.  Road  No.  2  may  be  shorter, 
road  No.  3  may  tap  a  more  prosperous  and 
more  thickly  populated  district,  road  No.  4 
may  be  in  reality  the  ideal  road  for  a  high- 
way artery.  The  poor  condition  of  road  No. 
4  has  discouraged  traffic,  and  the  traffic 
count  apparently  proves  it  of  less  impor- 
tance for  a  main  artery  than  No.  1.  How 
can  a  proper  selection  therefore  be  made? 

A  road,  as  has  been  said  before,  is  pri- 
marily the  physical  expression  of  the 
transportation  needs  of  the  community.  It 
is  evident  therefore  that  these  needs,  so 
far  as  they  are  general  and  state-wide, 
should  receive  careful  consideration  when 
planning  the  selection  of  routes  for  the 
state  highway  system  and  particularly  for 
the  main  arteries  of  travel.  What  are  the 
economic  factors  in  the  state  which  now 
or  in  the  future  will  give  rise  to  state-wide 
or  even  nation-wide  road  transportation? 
Where  are  the  sources  or  destinations  of 
actual  or  potential  state-wide  trafiic?  What 
is  or  will  be  the  character  of  this  traffic? 
Must  the  freight  have  direct  and  rapid 
transportation,  as  is  the  case  with  perish- 
able farm  and  other  food  products,  or  will 
it  admit  of  longer  and  more  indirect  routes? 
These  and  many  other  similar  questions 
must  be  answered  in  seeking  ideal  loca- 
tions for  the  routes  of  our  state  highway 
system. 

Must  Serve  General  Needs 

It  is  vitally  important  that  in  this  sys- 
tem the  great  arteries  of  travel  be  selected 
with  all  due  regard  to  the  transportation 
needs  of  the  entire  state.  Individual  coun- 
ties, individual  divisions  within  the  county, 
must  lay  aside  their  purely  selfish  or  sec- 
tional interests  and  co-operate  in  the  effort 
to  locate  these  main  trunk-line  roads  along 
the  routes  which  will  bring  the  greatest 
economic  benefit  to  the  whole  state. 

The  same  intelligent  selection  of  routes 
must  be  made  in  choosing  for  development 
and  improvement  feeder  roads  to  the  main 
arteries  of  travel.     The  importunities  of 
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some  particular  township,  borough  or  vil- 
lage, or  its  political  influences,  must  not 
be  allowed  to  hinder  the  economic  develop- 
ment of  any  community  where  that  develop- 
ment is  directly  dependent  upon  the  proper 
selection  and  improvement  of  feeder  roads 
to  the  great  arteries  of  travel. 

As  for  the  branches  of  the  feeders,  here 
again  the  only  justification  of  their  ex- 
istence as  public  roads  and  of  expenditures 
upon  them,  and  the  only  order  in  which  they 
should  be  selected  for  improvement,  is  their 
relative  importance  in  serving  the  transpor- 
tation needs  of  the  country  they  penetrate. 
To  locate  any  single  unit  of  the  state  high- 
way system  where  it  will  not  in  a  thor- 
ough and  economical  way  accommodate  the 
actual  and  potential  traffic  along  its  route, 
or  to  place  any  such  unit  where  it  will  not 
co-ordinate  perfectly  at  all  times  with  the 
rest  of  the  system,  is  to  ruin  the  effective- 
ness of  such  a  state  highway  system. 

Survey 

Our  highways  laid  out  and  built  to  ac- 
commodate the  local,  light  and  slowly  mov- 
ing traffic  of  bygone  days  are  inadequate 
for  modern  transportation  conditions  with 
heavy  loads,  high  speeds  and  state-wide  cir- 
culation. Steep  grades,  narrow  pavements, 
deviation  from  a  straight  line  and  bad 
curves  cause  a  heavy  wastage  of  time,  in- 
creased wear  and  tear  on  vehicles,  and 
added  consumption  of  motive  power.  Dis- 
regard of  topography,  climate  and  drain- 
age have  and  are  accelerating  road  disinte- 
gration. There  must  therefore  be  a  road 
inventory,  so  that  every  element  that  di- 
rectly or  indirect^j'  can  have  a  bearing  on 
the  effectiveness,  the  economy  and  the 
safety  of  our  .system  may  be  analyzed  and 
amply  provided  for. 

The  relative  cost,  availability  and  dura- 
bility of  road  building  materials  must  be 
considered,  as  well  as  their  suitability  for 
climate,  soil,  drainage  and  other  conditions 
existing  in  the  pans  of  the  state  where 
they  are  to  be  laid  down. 

Financing 

The  greatest  problem  which  must  be  con- 
fronted by  the  people  of  New  Jersey  in 
establishing  and  operating  a  high-grade 
comprehensive  state  highway  system  will 
be  the  financing  of  such  a  system.  It  will 
require  a  lot  of  money,  and  this  is  particu- 
larly true  at  the  present  time  when  the 
cost  of  materials  and  the  wages  of  labor 
are  at  a  very  high  level.  The  great  danger 
will  be  that  these  conditions  will  either 
prompt  the  people  to  postpone  the  estab- 
lishment of  the  system  or  to  build  up  only  a 
small  portion  of  it,  or  perhaps  to  put  down 
an  inferior  system,  or  to  adopt  precarious 
methods  of  financing  the  system.  To  adopt 
any  one  of  Uiese  courses  will  be  wasteful 
folly. 

The  economic  development  of  the  state 
demands  that  a  highway  system  be  put  into 
working  order  within  the  next  few  years. 
Fairness  .to  every  portion  of  the  state  de- 
mands that  the  system  be  comprehensive 
and  that  it  be  available  for  every  resource 
of  the  state  which  is  worth  developing.  The 
outlook  for  the  future  demands  that  the 
roads  of  the  system  be  constructed  not 
merely  with  a  view  to  sustaining  actual 
present  traffic,  but  the  traffic  of  the  next 
15  or  20  years.  P^inaHy  the  future  sol- 
vency of  the  state  and  its  civil  divisioae, 
and  ordinary  decency,  demand  that  we  do 
not  shift  the  burden  of  the  cost  of  the  sys- 


tem upon  our  children.  We  of  to-day  are 
paying  the  interest  and  principal  of  road 
bonds  contracted  for  improvements  whose 
usefulness  has  long  since  disappeared.  Our 
financing  from  now  on  must  proceed  along 
more  intelligent  and  scientific  lines,  and  the 
state  highway  system  is  a  good  place  for 
the  state  to  begin  and  set  the  proper  ex- 
ample on  the  main  arteries  of  travel  for 
its  counties  and  other  civil  divisions  to  fol- 
low in  their  road  affairs. 

On  a  maximum  estimate  to  take  over 
1500  miles  of  main  arteries  of  travel  during 
a  period  of  five  years  and  to  bring  this 
mileage  up  to  the  standard  of  the  state 
highway  system  and  maintain  them  in  that 
condition  will  cost  the  State  of  New  Jersey 
$30,900,000. 

Expenditures  for  Next  Five  Years 

The  computation  for  road  funds  derived 
from  general  appropriations,  the  motor-ve- 
hicle fund  and  federal  aid  during  the  next 
five  years  is  $12,276,400.  This  presupposes 
that  not  a  dollar  of  this  money  will  be  spent 
for  state  aid  to  counties  or  other  civil  di- 
visions for  construction  and  maintenance, 
and  that  every  penny  will  be  expended  on 
the  main  arteries  of  travel  only  as  they 
are  taken  over  and  brought  up  to  standard 
by  the  state. 

It  is  obvious  that  the  state  must  make 
up  by  some  method  or  other  the  balance 
of  $18,623,600  if  the  proper  basis  of  a 
comprehensive  state  highway  system  is  to 
be  established.  A  state-road  tax  is  the  only 
sensible  solution  to  the  problem.  No  doubt 
a  cry  for  an  issue  of  bonds  to  provide  for 
this  balance  will  be  raised.  But  why  a 
bond  issue,  with  its  burdensome  interest 
and  other  carrying  charges?  Why  a  bond 
issue  which  in  the  last  analysis  must  be 
financed  like  the  road  itself  from  true  and 
actual   receipts? 

Yes!  But  the  main  arteries  will  be 
fairly  permanent,  and  surely  it  is  good 
finance  to  spread  the  great  cost  of  their  im- 
provement over  the  number  of  years  that 
we  can  be  sure  they  will  last. 

That  argument  was  advanced  in  justifica- 
tion for  30-year  bond  issues  on  macadam 
roads,  laid  down  five  years  ago  and  later. 
We  still  have  the  bond  issues;  where  are 
the  roads?  That  same  argument  is  justify- 
ing bond  issues  to-day  for  certain  types 
of  roads,  which  every  sign  of  the  times 
tells  us  will  go  to  pieces  long  before  the 
bonds  mature. 

Motor- Vehicle  Transportation 

We  have  not  passed  the  threshold  of  mo- 
tor-vehicle transportation  in  New  Jersey. 
We  are  simply  standing  in  the  doorway.  No 
one  can  foretell  the  strain  which  our  main 
road  arteries  must  bear  within  the  next 
five  or  six  years.  No  one  can  predict  that 
a  certain  type  of  road  will  not  need  rebuild- 
ing within  that  period.  Let  us  play  safely 
:ind  pay  cash  for  our  state  highway  system, 
spreading  the  cost  over  a  five-year  period 
of  construction. 

According  to  the  1915  report  of  the  state 
comptroller  the  ratables  of  the  State  of 
New  Jersey  for  the  year  ended  Oct.  31, 
1914,  were  $2,583,953,595.29.  Between  the 
five  fiscal  years  1917-1921  during  which  the 
state  highway  system  will  be  constructed 
the  ratables  of  the  state  will  doubtless  aver- 
age three  billion  dollars  or  more.  On  this 
basis  of  three  billion  dollars  of  ratables  over 
ft  five-year  period  it  is  evident  that  a  road 
lax  of  1  mill  on  the  dollar  would  yield  an 


average  of  $3,000,000  annually,  or  a  total 
of  $15,000,000  over  a  five-year  period. 

Here,  then,  are  the  means  of  obtaining 
$27,276,400  over  a  five-year  period  for  the 
construction  and  maintenance  of  the  1500 
miles  of  main  arteries  of  travel  of  the 
state  highway  system.  There  would  still  be 
$3,623,600  necessary  to  meet  fully  the  re- 
((uirements.  We  could  meet  this  problem 
by  postponing  the  construction  of  180  miles 
one  year. 

No  Need  for  Bond  Issue 

At  all  events  the  plan  obviates  entirely 
(he  need  for  a  bond  issue,  and  a  road  tax 
of  1  mill  on  the  dollar  will  hardly  prove 
ii  burden  to  any  taxpayer.  But  even  if  it 
.should,  1  mill  on  the  dollar  is  only  $1  in 
the  thousand,  and  what  owner  of  property 
will  not  have  the  value  of  his  property 
increased  many  times  that  amount  by  the 
establishment  of  a  state  highway  system 
with  high  grade  arteries  of  travel  built, 
maintained  and  managed  by  the  state? 

Don't  let  any  taxpayer  who  is  partial  to 
bond  issues  for  financing  these  main  arter- 
ies of  travel  forget  that  $1  at  4  per  cent 
doubles  itself  in  25  years.  Is  it  possible 
that  he  fails  to  see  that  if  he  authorizes 
bond  issues  for  that  length  of  time,  he  and 
his  children  will  be  obliged  in  the  long  run 
lo  pay  direct  taxes  far  in  excess  of  those 
required  for  immediate  cash  payments?  A 
bond  is  a  debt,  and,  although  many  persons 
ilealing  with  public  affairs  think  otherwise, 
debts  must  be  paid.  Let  us  not  therefore 
lightly  incur  a  lot  of  burdensome  bonds  in 
establishing  and  financing  the  main  ar- 
teries of  the  state  highway  system  or  in- 
deed in  establishing  the  feeders  and 
branches  of  the  system.  The  experiences 
of  one  of  our  neighbor  states  ought  to  warn 
IIS  against  such  procedure  in  road  matters. 

Main  Arteries  First 

In  the  foregoing  discussion  it  has  been 
insisted  that  the  expenditures  of  the  state 
should  be  strictly  limited  to  the  main 
arteries  of  travel  of  the  state  highway 
.system.  This  should  be  rigidly  adhered 
to  until  all  the  main  arteries  of  travel  are 
brought  up  to  standard.  When  the  counties 
are  entirely  relieved  of  the  financial  burden 
of  constructing,  reconstructing,  repairing 
and  maintaining  these  main  arteries,  they 
will  have  large  sums  available  for  improv- 
ing and  maintaining  first  the  feeders  to  the 
main  arteries  and  lastly  the  branches  to  the 
feeders.  Any  surplus  funds  which  the  state 
might  have  after  the  construction  of  the 
1500  miles  of  main  arteries,  or  any  annual 
balance  that  may  be  left  after  these  main 
arteries  have  been  properly  maintained, 
might  then  be  used  for  state  aid  on  the 
feeder  roads  or  perhaps  be  used  for  ex- 
tending the  mileage  of  main  artery  roads. 


Bituminous.  Coat  in  Concrete  Road 
Should  Be  Laid  in  Warm  Weather 

Experience  with  concrete  street  surfaces 
in  Athens,  Ga.,  reported  by  J.  W.  Barnett, 
city  engineer,  shows  that  the  application 
of  a  bituminous  coating  (^/^  gal.  of  Tarvia 
to  the  square  yard  and  coarse,  sharp  sand 
applied  at  once)  gives  most  satisfactory 
results  when  the  materials  are  all  hot — 
that  is,  in  warm  summer  weather,  and 
when  the  concrete  surface  is  roughened  by 
a  broom  before  it  has  set  hard.  If  the 
materials  are  too  cold,  the  coating  peels 
off  and  leaves  unsightly  patches. 
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Queen  &  Crescent  Has  Carried  Out  Extensive 
Program  to  Improve  Drainage  of  Roadbed 

Cross-Drains   and    "Shooting"   of   Fills   Stop   Sliding — Borrowpits   Were 
Drained  and  Water  Was  Diverted — Steam  Ditchers  Widened  Cuts  and  Fills 

By   J.  T.   BOWSER 
Maintenance  of  Way  Department,  Queen  &  Crescent  Route,  Danville,  Ky. 


THE  Cincinnati  Southern  Railway,  which 
is  owned  by  the  city  of  Cincinnati  and 
is  operated  under  lease  by  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Railway  as  a 
part  of  the  Queen  &  Crescent  Route,  was 
constructed  by  the  city  of  Cincinnati  in  the 
'70s.  At  the  time  of  its  construction  it  may 
be  said  to  have  represented  the  last  word 
in  construction  methods  as  to  grade  and 
alignment  and  as  to  roadbed,  considering 
the  topography  of  the  country  traversed. 
The  changed  conditions  which  have  come 
about  since  the  construction  through  in- 
creased weight  of  equipment,  the  increased 
volume  of  traffic  and  the  increased  train 
speeds,  together  with  the  development  of 
the  science  of  railway  engineering  in  re- 
cent years,  seemed  to  require  improvements 
in  the  way  of  drainage,  cross-section  of 
roadbed  (which  is  so  closely  related  to 
drainage)  and  other  items  involved  in  the 
economic  maintenance  of  track. 

Furthermore,  considerable  trouble  had 
for  many  years  been  experienced  with 
settling  and  Sliding  fills  and  with  soft  track 
on  certain  parts  of  the  line,  notably  the 
60-mile  section  between  Ludlow  and  Rogers 
Gap,  Ky.  This  trouble  began  to  assume 
serious  proportions  when  the  heavier  types 
of  engines  were  put  in  use  on  this  section 
of  the  line  in  1912.  It  was  at  this  time 
that  serious  attention  began  to  be  given 
these  conditions  with  the  view  of  perma- 
nently remedying  the  trouble,  at  least  at 
the  worst  places. 

Drainage  Program 

In  order  to  bring  about  conditions  that 
would  permit  the  economic  maintenance  of 
track  through  this  section  a  general  pro- 
gram of  work  was  adopted  embodying  not 
only  the  drainage  of  the  wet  fills  and  soft 
places  but  also  the  widening  and  strength- 
ening of  embankments,  the  widening  of  cuts 
and  track  ditches,  the  installation  of  sub- 
surface tile  drainage  and  the  improvement 
of  conditions  in  other  ways,  involving  prac- 
tically the  reconstruction  of  the  track  at 
certain  points. 

While  a  certain  amount  of  widening  of 
cuts  and  embankments  could  be,  and  was, 
done  immediately  where  no  trouble  had 
been  experienced  or  was  to  be  expected  with 
soft  track,  it  was  obviously  desirable  that 
all  subdrainage  designed  to  eliminate  soft 
spots  and  wet  fills  be  effected  before  this 
drainage  was  done.  In  cuts  where  trouble 
was  experienced  with  soft  track,  drain  tile 
was  laid  at  a  depth  averaging  about  7  ft., 
the  distance  from  the  track  varying  with 
conditions,  but  in  the  main  being  about  10 
ft.  from  the  center  of  the  track.  This  tile 
was  very  carefully  laid  as  to  grade  and 
alignment,  an  excavation  in  the  natural 
ground  in  the  bottom  of  the  trench  being 
shaped  to  fit  the  pipe.  Backfill  over  the  tile 
was  made  with  cinders,  slag  or  other  porous 
material. 

Each  sliding  or  settling  fill  was  a  problem 
in  itself,  and  various  methods  were  used 
to  cure  the  trouble.  In  each  case  careful 
consideration  was  given  the  location  of  the 
fill,  the  material  therein,  the  drainage  of 


water  toward  and  away  from  it,  the  pres- 
ence of  springs  and  seeps  in  the  vicinity, 
the  condition  of  existing  culverts  and  the 
necessity  of  additional  openings. 

A  number  of  these  fills  were  located  on 
more  or  less  pronounced  slopes,  and  the 
trouble  in  these  cases  was  found  to  be  due 
either  to  the  slipping  of  the  material  in  the 
fill  on  the  top  of  the  original  ground  sur- 
face or  the  slipping  of  the  material  under- 
lying the  fill  on  some  inclined  stratum.  In 
either  instance  the  presence  of  water  was 
the  immediate  cause.     On  fills  of  this  kind 


wide,  the  rock  backfill  not  only  provided 
adequate  drainage  but  also  constituted  a 
heavy  reinforcement  to  the  fill. 

Drainage  of  Adjacent  Ponds 

Consideration  was  also  given  to  the 
drainage  of  ponds  adjacent  to  embank- 
ments, formed  by  old  borrowpits  or  im- 
properly placed  culverts  and  the  like,  for 
even  though  they  were  located  at  some  dis- 
tance from  the  track  they  were  often  found 
to  be  acting  as  reservoirs  which  supplied 
the  seepage  that  caused  the  slides  or  settle- 
ments. Additional  culverts  were  put  in 
where  necessary,  and  where  trouble  had 
been  experienced  in  keeping  the  ends  of 
existing  culverts  open,  due  to  the  filling  up 
of  the  space  which  they  drained,  well  holes 
or  catchbasins  were  constructed  over  the 
entrances  to  raise  the  level  of  the  open- 
ings. 

Berm  ditches  were  excavated  on  the  tops 
of  cuts  where  erosion  from  the  cut  face  was 
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TWO   DITCHER  OUTFITS   WERE   ORDINARILY    USED   WITH    ONE   WORK-TRAIN   AND   LOCOMOTIVE 


well  drills  were  placed  on  the  downhill  side 
and  holes  were  drilled  in  a  line  parallel  to 
the  track,  across  the  sliding  portion  of  the 
fill,  into  rock  if  this  was  found  at  a  rea- 
sonable depth,  or  failing  in  this,  into  solid 
hardpan.  These  holes  varied  from  30  to 
70  ft.  in  depth,  and  were  located  from  20  to 
40  ft.  from  the  center  of  the  track,  accord- 
ing to  local  conditions.  These  holes  were 
then  heavily  shot  with  dynamite,  the  usual 
loading  being  about  250  lb.  to  the  hole, 
although  this  of  course  varied  to  some  ex- 
tent with  the  depth  of  the  hole.  This 
shooting  was  usually  effective  in  opening 
up  seams  in  the  underlying  material,  which 
disposed  of  the  water,  and  in  roughening 
the  slope  on  which  the  sliding  material  had 
been  moving,  so  that,  no  water  being  pres- 
ent, any  further  tendency  to  slip  was 
checked. 

On  other  fills,  however,  the  trouble  was 
found  to  be  due  to  the  presence  of  water 
pockets  in  the  fills  themselves.  In  such 
cases  cross-trenches,  at  right  angles  to  the 
track,  were  excavated  to  points  well  under 
the  track,  drain  tile  was  laid  in  them  and 
a  backfill  made  of  one-man  stone.  In  many 
cases  as  many  as  five  or  six  of  these  cross- 
drains  were  considered  necessary,  and 
since,  owing  to  the  looseness  of  the  ma- 
terial in  the  fill,  the  trenches  were  quite 


marked,  and  diversion  ditches  were  cut 
wherever  water  could  be  turned  away  from 
the  bases  of  fills  or  carried  more  directly 
to  the  culverts.  At  a  number  of  points  the 
wash  of  streams  or  large  ditches  adjacent 
to  embankments  made  necessary  rather  ex- 
tensive bank  protection  if  the  new  wider 
standard  for  embankments  was  to  be  main- 
tained. At  such  points  riprap  walls,  and 
in  several  cases  concrete  walls,  were  con- 
structed. Low  dry-masonry  walls  were 
also  constructed  at  bridge  abutments  or 
similar  points  where  a  full  width  of  em- 
bankment could  not  otherwise  be  obtained 
without  prohibitive  expense. 

Ditching  by  Work  Train 

As  the  work  on  drainage  and  preparation 
of  subgrade  progressed,  the  widening  of 
cuts  and  embankments  was  carried  on 
where  such  preparatory  work  had  been 
completed  or  was  unnecessary.  This  work 
was  handled  by  American  steam  ditchers 
and  by  teams  and  scrapers,  the  dressing 
up  after  these  outfits  being  done  by  hand. 

The  ditchers,  three  of  which  were  in  op- 
eration, were  mounted  on  their  own  rails 
on  special  flat  cars.  The  excavated  ma- 
terial was  placed  on  16-yd.  air-dump  cars 
which  were  equipped  with  extension  aprons 
designed  to  dump  the  material  as  far  as 
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possible  from  the  track.  One  of  these  cars 
was  located  at  each  end  of  the  flat  car  sup- 
porting the  ditcher.  The  excavated  ma- 
terial was  dumped  on  adjacent  embank- 
ments, and  was  spread  down  and  roughly 
dressed  by  spreader  cars,  one  of  which  was 
assigned  to  each  outfit.  The  majority  of 
the  cuts  thus  widened  were  long  enough  to 
permit  the  operation  of  two  ditcher  outfits 
with  only  one  locomotive,  thus  saving  the 
expense  of  one  work  train.  The  unit  cost 
of  this  work  has  been  quite  low,  consider- 
ing traffic  conditions,  as  it  varied  from  5 
to  15  cents  per  yard,  including  work-train 
costs  and  the  cost  of  spreading.  Practi- 
cally all  of  this  work  was  done  from  the 
main  track,  and  much  of  it  was  in  rock. 
Just  here  it  may  be  said  that  a  close  check 
of  the  delays  sustained  by  the  work  trains 
and  the  services  of  a  good  work-train  con- 
ductor are  of  prime  importance  in  keep- 
ing down  the  cost  per  yard. 

Since  the  ditchers  and  spreaders  could 
not  make  a  finished  job,  a  gang  of  laborers 
followed  them  and  made  the  standard  ditch, 
dressed  the  faces  of  the  cuts  and  fills  and 
made  the  finished  shoulder. 

Teams  for  Shallower  Cuts 

The  work  on  the  shallower  cuts  and 
higher  fills  was  handled  by  teams  and 
scraper.s,  as  the  ditchers  do  not  work  so 
economically  on  a  low  face,  and  as  on  the 
higher  fills  the  addition  is  preferably  built 
up  from  the  bottom.  In  these  cases  the 
usual  practice  for  the  construction  of  new 
fills  was  followed,  and  a  dressing  gang  fin- 
ished up  the  work. 

It  was  not  found  advisable  to  let  this 
class  of  work  by  contract  on  the  yardage 
basis,  and  it  has  therefore  been  handled  on 
force  account,  the  work  being  supervised 
by  a  representative  of  the  railroad  com- 
pany, who  also  checked  up  the  time. 

Slopes  Seeded 

In  finishing  up  all  of  this  work  the  dress- 
ing was  carefully  done,  and  to  prevent  the 
wasting  of  the  raw  slopes  they  were  seeded 
down  with  a  mixture  of  blue  grass,  red  top 
and  English  rye  seed,  while  on  some  of  the 
slopes  Bermuda  grass  sods  or  honeysuckle 
slips  were  placed  on  2  or  3-ft.  centers.  The 
grasses  have  done  well,  and  though  the 
honeysuckle  has  not  made  so  good  a  show- 
ing it  is  of  comparatively  slow  growth,  and 
there  is  hope  that  it  may  yet  become  en- 
tirely satisfactory. 

On  certain  sections  of  the  line  heavy  re- 
ballasting  was  considered  necessary  in  con- 
nection with  this  work.  At  these  points 
the  alignment  of  curves  was  carefully 
checked  and  the  track  put  on  proper  line. 
Grade  stakes  were  then  given,  and  the 
track  was  raised  and  reballasted  with 
gravel  or  crushed  stone. 

In  addition  to  the  normal  tie  renewals 
on  these  sections  of  the  line,  such  addi- 
tional ties  were  renewed  as  this  work  was 
done  as  would  have  had  to  be  renewed  in 
the  course  of  the  next  year  under  ordinary 
conditions,  so  that  the  new  track  would  not 
have  to  be  disturbed  until  absolutely  neces- 
sary. 

Results  Beginning  to  Show 

While  this  work  is  by  no  means  com- 
pleted over  the  entire  line  of  the  Cincin- 
nati, New  Orleans  &  Texas  Pacific,  it  has 
progressed  far  enough  for  the  results  to 
begin  to  show.  A  great  number  of  the 
.sliding  or  settling  fills  and  soft  places  have 
already  been  treated,   and  these  are  now 


TEST   TRENCH   FOR   STUDY  OF   WATER    POCKETS 
Note  penetration  of  ballast  at  center  of  track 

giving  little  or  no  trouble.  Slow  orders 
are  no  longer  common,  even  in  the  worst 
weather,  and  on  account  of  the  excellent 
drainage  afforded  by  the  widened  cuts  and 
the  ample  foundation  given  by  the  com- 
pleted fills,  track  once  "put"  up  stays  "put" 
much  longer,  and  track  gangs  are  better 
able  to  maintain  their  whole  sections  in 
good  riding  condition  than  formerly,  while 
the  uniform  dressing  and  careful  finish 
have  made  a  marked  improvement  in  the 
general  appearance. 

This  work  is  being  carried  on  under  the 
general  direction  of  C  Dougherty,  chief 
engineer,  and  under  the  direct  supervision 
of  M.  J.  Connerton,  roadmaster,  and  his 
assistants,  J.  F.  Whiteside  and  M.  Davis, 


Street-Cleaning  Costs  Compared 

The  vacuum  machines  employed  by  the 
San  Diego  (Cal.)  street-cleaning  depart- 
ment covered,  during  September  last,  139.12 
miles  at  a  cost  of  $5.23  per  mile;  the  ro- 
taries  covered  146.14  miles  at  an  expendi- 
ture of  $8.20,  and  the  "white  wings"  cleaned 
703.15  miles  at  an  outlay  of  $1.91  per  mile. 
These  figures  are  from  the  monthly  report 
of  F.  M.  Lockwood,  manager  of  the  operat- 
ing department. 


Timber  Trusses  Substituted 
for  30-Inch  I-Beams 

Alternate   Designs  of   Spokane  Street   Transit 

Shed,  Seattle,  Show  Economy  in  Use  of 

Trussed  Wooden  Beams 

IN  DESIGNING  the  Spokane  Street  tran- 
sit shed,  which  is  a  part  of  the  water- 
front-improvement plan  being  carried  out 
by  the  Port  of  Seattle  Commission,  it  was 
found  desirable  to  have  the  second  floor  on 
a  level  with  the  third  floor  of  the  adjoining 
cold-storage  warehouse.  This  gave  a  total 
of  221/2  ft.  between  the  levels  of  the  first 
and  second  floors  of  the  transit  shed. 
Economy  of  headroom  was  thus  not  an  ele- 
ment in  the  selection  of  the  type  of  support 
for  the  second  story.  A  study  was  accord- 
ingly made  to  compare  the  advantages  of 
using  steel  or  wood. 

The  upper  floor  was  required  to  carry  a 
live  load  of  300  lb.  per  square  foot,  which, 
with  a  30-lb.  dead  load,  made  the  total  load- 
ing 330  lb.  per  square  foot.  For  the  30-ft. 
span  it  was  found  that  a  30-in.  I-beam 
would  be  required  if  steel  construction  were 
adopted,  or  16  x  18-in.  Douglas-fir  timbers 
with  heavy  tension  rods  if  a  trussed  beam 
were  to  be  used.  An  analysis  of  the  com- 
parative cost  of  these  two  types  of  construc- 
tion, which  took  into  account  the  methods 
of  handling,  probable  delays  in  delivery  of 
steel  beams  and  the  possibility  of  serious 
checking  in  big  timbers,  indicated  that  the 
20-per  cent  saving  which  would  be  effected 
by  using  timber  construction  warranted  se- 
lecting this  in  preference  to  the  steel.  The 
safety  factor  of  four  was  considered  suffi- 
cient to  include  checking  dangers  in  the 
timbers.  A  life  of  about  twenty  years  was 
assumed  as  probable. 

Design  Adopted 

The  cross-section  of  the  shed  shown  in 
the  accompanying  illustration  indicates  the 
details  of  the  adopted  design.  Seventy-five 
of  these  trusses  spaced  on  20-ft.  centers 
are  now  in  service  in  the  building.  The 
column  footings  are  supported  on  an  18  x  18- 
ft.  block  resting  on  a  six-pile  cluster.  The 
.struts  between  beam  and  tension  rod  of  the 
truss  are  placed  at  the  one-third  points  and 
bisect  the  angle  between  adjoining  parts  of 
the  tension  rod.  The  6  x  10-in.  braces,  two 
of  which  are  used  with  each  truss,  were  put 
in  solely  as  sway  bracing  and  are  not  ex- 
pected to  carry  any  load.  An  unusual 
feature  is  the  fact  that  the  heavy  timbers 
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of  the  trusses  rest  on  cast  iron  caps  which 
are  larger  on  top  than  on  the  bottom  and 
are  prevented  from  slipping  by  a  bolt  di- 
rectly through  the  central  timber.  Where 
the  2V4-in.  wrought-iron  rods  pass  around 
the  2V2-in-  groove  in  the  strut  bearing,  a 
%-in.  plate  of  sheet  lead  is  inserted  between 
rod  and  casting  to  distribute  the  stress 
evenly. 

The  trusses  were  first  designed  with  the 
16  X  18-in.  timbers  lying  on  the  flat  side. 
This  was  done  to  secure  a  larger  bearing 
surface  at  the  ends.  A  final  analysis  of  the 
proposed  design  was  made,  however,  em- 
ploying the  theory  of  least  work  and  con- 
sidering the  truss  under  four  loadings — 
one-third,  one-half,  two-thirds  and  full-span 
load.  This  analysis  showed  that  when  the 
beam  was  placed  flat  and  full  load  was 
applied  to  half  the  span  there  resulted  an 
upward  thrust  in  the  strut  under  the  un- 
loaded half  of  the  timber  which  developed 
there  a  maximum  stress  of  1690  lb.  per 
square  inch.  The  city  ordinance  required 
that  for  Douglas  fir  this  value  should  not 
exceed  1600  lb.  per  square  inch.  A  little 
study  then  developed  the  fact  that  by  turn- 
ing the  timbers  up  on  edge  the  truss  could 
still  be  built  up  of  the  same  material  with- 
out exceeding  the  allowable  cross-bending 
stress  and  the  compression  stress  on  the 
cast-iron  shoe  would  still  be  within  the  al- 
lowable limit  of  400  lb.  per  square  inch  in 
bearing. 

The  structure  was  designed  under  the 
direction  of  J.  R.  West,  former  chief  engi- 
neer of  the  Port  of  Seattle  Commission,  by 
J.  E.  Shoemaker,  assistant  engineer.  Since 
this  work  was  undertaken  Mr.  West  has 
been  succeeded  by  G.  F.  Nicholson.  The 
metal  used  was  shaped  in  Seattle,  the  large 
wrought-iron  rods  coming  from  the  Seattle 
mills  of  the  Pacific  Coast  Steel  Company. 


Campanile  at  Berkeley  Is 
Completed 

303-Foot   Tower  on  Campus  of  University  of 

California  Has  Been  Designed  to  Resist 

Earthquake  Shocks 

AFTER  long  construction  delays,  the 
campanile  on  the  campus  of  the  Uni- 
versity of  California  at  Berkeley  has  been 
completed,  and  the  photograph  reproduced 
on  the  front  cover  shows  the  general  arch- 
itectural effect  of  the  finished  structure. 
The  structural  features  of  the  tower  were 
described  in  the  Engineering  Record  of 
March  14,  1914,  page  312. 

The  total  height  of  the  tower  is  303  ft., 
the  length  of  a  side  at  the  base  being 
34  ft.  It  is  a  steel  and  reinforced-concrete 
structure  with  a  facing  of  granite.  The 
omission  of  the  lateral  bracing  in  alternate 
stories  of  the  steelwork  gives  a  flexibility 
calculated  to  resist  earthquake  shocks. 
The  flexibility  does  not  exist  in  the  ordi- 
nary structural-steel  framing. 

The  proportions  of  the  tower  were  de- 
termined after  a  study  of  the  dimensions 
of  all  similar  structures  on  which  figures 
were  available,  and  the  scarcity  of  detailed 
information  on  tower  construction  caused 
considerable  comment  among  local  engi- 
neers at  the  time.  Comparatively  few 
structures  of  the  strictly  tower  tj-pe  have 
been  built  in  modem  times.  Most  of  the 
examples  whose  proportions  were  com- 
pared are  in  Europe  and  were  erected 
before  the  common  use  of  present-day 
materials  of  construction. 
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NORTH   CUTOFF  WALL  BEING   PULLED   AT   RIGHT,  UGHTER    WORKING   ON    MAIN    DAM 

Inverted  Hammers  Pull  72-Foot  Sheeting 
at  New  York  Pier 

400-Ton  Tackle  Breaks  Out  First  Pile  in  Inner  Line — Bank 
and  Filling  Dredged  Only  to  Float  Lighters — Air  Jets  Used 

By  C.  W.  STAMFORD 
Chief  Engineer,  Department  of  Docks  and  Ferries,  New  York  City 


AFTER  a  100-ton  lighter  from  whose 
derrick  boom  an  inverted  hammer  was 
suspended  had  failed  to  move  any  of  them, 
the  first  pile  on  the  inner  arc  of  one  pocket 
of  the  cofferdam,  within  which  was  built 
the  shore  end  of  the  new  Forty-sixth  Street 
pier  in  New  York  City,  was  pulled  with  a 
heavy  gallows  frame  and  tackle  having  a 
breaking  strength  of  more  than  400  tons. 
The  3600  tons  of  Lackawanna  steel  sheet- 
ing driven  in  this  dam,  thought  to  be  the 
deepest  unbraced  coffer  ever  pumped,  con- 
sisted mostly  of  12%  x  %-in.  single-length 
piles,  72  ft.  long.  Driven  to  rock,  and  sur- 
rounded and  filled  to  a  depth  of  65  ft.  or 
more  with  mud,  clay  and  riprap,  the  sheet- 
ing in  this  dam  undoubtedly  presented  the 
most  difficult  pile-pulling  problem  yet  met 
with  in  this  country.  Not  only  is  the  piling 
being  successfully  removed,  which  is  essen- 
tial to  the  completion  of  the  project,  regard- 
less of  the  expense  involved,  but  the  con- 
tractor states  that  the  value  of  the  2700 


15-TON    LIGHTER    LANDING    72-FOOT    PILE 


tons  SO  far  extracted  considerably  exceeds 
the  cost  of  pulling  it. 

In  view  of  the  fact  that  it  has  been  con- 
tended that  the  process  of  extracting  sheet 
piles  with  an  inverted  steam  or  air  hammer 
is  suitable  only  for  lighter  work,  where  the 
penetration  does  not  exceed  40  ft.,  the  suc- 
cess of  this  method  at  the  Forty-sixth  Street 
pier  with  piling  72  ft.  in  length  is  of 
especial  interest.  After  breaking  out  the 
first  pile  of  the  inner  line,  every  piece  that 
could  not  be  started  directly  with  the  larger 
lighter  employed  has  been  pulled  with  in- 
verted McKieman-Terrj-  hammers,  operated 
with  air  and  usually  rigged  as  shown  in  the 
photograph.  Three  of  these  hammers  are 
used.  They  are  attached  to  the  piles  with 
3-in.,  3%-in.  and  4-in.  pins,  to  receive  which 
a  single  hole  is  burned  in  each  piece  of 
sheeting  about  2  ft.  below  the  top,  and  also 
with  pile  grips.  More  than  one  type  of  grip 
has  been  tried,  but  the  most  successful  is  a 
relatively  light  one  furnished  by  the  Lack- 
awanna Steel  Company,  which  is  rigged  so 
that  it  can  be  opened  by  pulling  a  trailing 
rope  when  the  pile  has  been  pulled  out  of 
reach  from  the  ground.  This  grip,  which 
catches  the  pile  by  the  top  of  the  web,  has 
been  used  continuously  by  one  lighter  for 
all  but  the  hardest  pulling.  The  hammers 
are  handled  by  a  15-ton  and  40-ton  lighter 
and  by  stiffleg  derricks  set  to  reach  the 
piling  in  the  upper  and  lower  arms  of  the 
coffer.  The  40-ton  lighter  was  able  to  pull 
many  of  the  piles  in  each  pocket,  after  the 
first  one  had  been  extracted,  without  using 
the  hammer. 

First  Pile  Hard  to  Pxill 

It  was  recognized  that  the  friction  in  the 
interlocks  offered  the  greatest  resistance  to 
be  overcome  which  could  not  be  relieved  by 
jetting,  and  that  this  friction  would  be 
much  greater  in  the  first  pile  to  be  pulled 
than  in  the  others.  The  inner  line  was  the 
more  difficult  to  break,  possibly  because  the 
tension  in  the  sheeting  while  the  dam  was 
pumped  out  had  been  greater  than  in  the 
outer  line,  due  to  distortion  of  the  pockets. 
A  100-ton  lighter  was  secured  with  the  in- 
tention of  using  it,  with  an  inverted  ham- 
mer, to  break  one  of  the  inside  arcs.     As 
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this  rig  was  unable  to  budge  the  first  inside 
pile  in  several  pockets,  and  after  working 
four  days  had  only  extracted  two  pieces 
of  sheeting  on  the  outside  of  the  dam,  it 
was  dispensed  with.  A  heavy  gallows  frame 
was  then  erected  from  which  was  suspended 
a  16-part  tackle  of  ^s-in.  wire  rope.  The 
capacity  of  this  tackle  exceeded  400  tons, 
and  it  successfully  extracted  the  key  pile 
with  an  estimated  pull  of  about  350  tons. 
The  main  fall  of  one  of  the  lighters  was 
luffed  to  this  tackle  for  pulling. 

As  it  was  desirable  at  times  to  maneuver 
the  lighters  over  the  line  of  the  cofferdam 
where  the  sheeting  had  already  been  pulled, 
the  banking  on  each  side  and  the  filling  in 
the  cells  were  dredged  down  to  a  point  sev- 


have  to  be  hammered  every  foot  of  the  way 
to  the  top,  and  in  order  to  handle  them  with 
any  facility  they  must  be  cut  into  at  least 
three  pieces  as  they  are  pulled.  Striking 
several  piles  of  this  sort  in  one  day,  one  rig 
pulled  only  ten  pieces.  The  usual  progress, 
however,  is  more  than  20  piles  a  day,  and 
one  hammer  has  pulled  34  in  8  hours.  This 
compares  with  a  record  of  65  piles  in  6 
hours  on  the  upper  arm,  where  the  penetra- 
tion was  about  27  ft.,  and  43  in  8  hours  on 
the  lower  arm,  where  the  piles  were  driven 
from  40  to  53  ft.  An  oxyacetylene  cutting 
outfit  is  used  with  each  rig,  and  is  invalu- 
able for  burning  the  pulling  holes  in  the 
piling  and  for  cutting  off  bent  pieces.  Most 
of  the  piling  extracted  is  in  exceptionally 
good  shape. 

The  river  arm  of  the  cofferdam  has  been 
pulled  for  most  of  its  length  and  the  filling 
near  the  middle  will  now  be  dredged  down 
to  permit  the  completion  of  the  outer-pile 
portion  of  the  pier.  The  upper  cutoff  wall 
of  the  cofferdam,  which  consisted  of  a  single 
row  of  steel  sheeting  driven  to  rock,  had 
already  been  pulled  by  derricks.  The  15- 
ton  lighter  will  probably  be  released,  and 
the  40-ton  lighter  will  finish  extracting  the 
piles  in  the  upper  and  lower  ends  of  the 
river  arm  and  in  the  two  large  cylindrical 
pockets  at  the  southwest  comer  of  the  dam. 
The  lower  cutoff  wall  of  the  coffer,  which 
consisted  of  pockets  of  shorter  sheeting 
driven  to  rock,  has  also  been  pulled  by  der- 
ricks, one  of  which  is  now  pulling  part  of 
the  nearest  cylindrical  cell,  which  is  within 
easy  reach  of  it. 

The  Forty-sixth  Street  pier  has  been 
built  by  the  Holbrook,  Cabot  &  Rollins 
Corporation  for  the  Department  of  Docks 
and  Ferries  of  the  City  of  New  York,  of 
which  R.  A.  C.  Smith  is  commissioner  and 
the  writer  chief  engineer.  Thomas  B.  Bry- 
son  is  in  general  charge  for  the  contractors, 
and  Daniel  A.  Hughes  is  superintendent. 


HOOKING    ON    THE    HAMMER 

Pair  of  straps  below  large  pin  under  hammer 
connect  It  to  pile.  Chain  is  for  handling  piles  after 
hammer  Is  disconnected.  The  bent  lower  end  of  an 
overdriven  pile  shows  at  right  on  decl<  of  lighter. 


eral  feet  below  low  tide.  No  digging  was 
done,  however,  to  relieve  the  friction  on  the 
piles.  This  was  successfully  accomplished 
with  air  jets,  two  of  which  are  used  with 
each  pulling  rig.  A  2-in.  line  from  the  com- 
pressor plant,  which  operated  the  drills 
while  the  rock  excavation  inside  the  coffer- 
dam was  being  completed,  supplies  the  jets 
and  hammer  of  each  rig.  About  100  lb. 
per  square  inch  is  carried  at  the  compressor 
plant,  which  reduces  to  80  at  the  jets.  In 
place  of  the  ordinary  plug  cock  for  operat- 
ing the  hammer,  a  globe  valve  and  a  lever 
valve  set  next  to  each  other  in  the  air  line 
are  used.  The  lever  valve,  used  to  stop 
the  hammer,  is  quicker  in  operation  than  a 
plug  cock,  while  the  globe  valve  makes  it 
possible  to  regulate  the  speed  of  the  ham- 
mer much  more  easily  than  can  be  done  with 
a  plug  cock. 

Good  Progress  Made 

A  few  of  the  piles  were  unfortunately 
overdriven  and  curled  up  at  the  bottom 
where  the  rock  ledge  was  struck.     These 


500  ft.,  with  paved  streets  and  a  population 
of  about  500  living  in  good  homes  within  a 
quarter  of  a  mile."  At  no  Imhoff  plant  vis- 
ited were  odors  detected  at  more  than  200 
ft.  from  the  plant,  and  in  most  cases  the 
distance  was  much  less. 

Activated-sludge  plants,  it  was  noted, 
are  also  safely  operated  very  near  resi- 
dences. In  fact,  in  Cleveland  a  plant  using 
the  activated-sludge  process  is  within  300 
ft.  of  high-class  residences.  The  applica- 
tion of  a  press  to  dewater  the  sludge,  such 
as  is  used  at  Milwaukee,  it  was  observed, 
leaves  no  room  for  doubt  as  to  the  possi- 
bility of  handling  it  without  odor.  Whether 
resort  to  the  activated-sludge  method  is 
warranted  is  a  problem  to  be  determined 
by  local  conditions,  the  report  points  out, 
and  must  be  settled  in  each  case  independ- 
ently. As  opposed  to  the  fact  that  it  prob- 
ably represents  the  most  perfect  process 
now  known  for  reducing  the  danger  of  pol- 
lution from  the  effluent,  it  is  pointed  out 
that  it  is  sometimes  expensive  to  handle  the 
sludge  without  odor  on  account  of  its  high 
percentage  of  water. 

"By  comparing  the  activated-sludge  proc- 
ess with  the  Imhoff  tanks  and  sprinkling 
filter  process,"  the  report  states,  "we  find 
that  the  former  occupies  less  space,  costs 
less  for  construction,  gives  a  better  effluent, 
and  is  absolutely  odorless.  The  cost  of 
operation,  however,  is  greater  than  with 
the  latter  process,  but  its  sludge  has  a 
higher  fertilizing  value,  and  the  revenue 
derived  from  its  sale  will  reduce  the  dif- 
ference in  cost  of  operation." 
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Activated-Sludge  Process 
Given  Preference 

Success  with   Sewage-Disposal  Methods  Com- 
pared by  R.  V.  Orbison  on  Return  from 
Country-Wide  Trip 

<UCH  excellent  results  have  been  re- 
)corded  in  the  past  eighteen  months 
with  the  activated-sludge  method  of  sewage 
treatment  that  it  seems  highly  probable 
that  this  method  will  eventually  supersede 
all  others  where  a  high  degree  of  purifica- 
tion is  necessary."  These  are  the  conclu- 
sions of  T.  D.  Allin  and  R.  V.  Orbison,  com- 
missioner of  public  works  and  city  engineer 
respectively,  of  Pasadena,  who  recently 
completed  a  trip  over  the  United  States  for 
the  purpose  of  examining  and  comparing 
sewage-disposal  plants. 

"Some  plants  showed  better  design  and 
better  maintenance  than  others,"  the  report 
states.  "The  Atlanta  (Ga.)  plants,  by  rea- 
son of  their  size  and  excellent  maintenance, 
were  the  most  interesting  of  the  Imhoff 
plants  visited,  but  the  Pennypack  plant  at 
Philadelphia,  the  Fitchburg  (Mass.)  plant 
and  the  Batavia  (N.  Y.)  plant,  although  of 
much  smaller  units,  were  giving  most  ex- 
cellent results.  The  Fitchburg,  Batavia 
and  Mount  Vernon  (Ohio)  plants  of  the 
Imhoff  type  in  operation  were  the  most  con- 
spicuous by  close  proximity  to  habitation. 
At  Fitchburg  good  residences  were  at  a 
distance  of  about  750  ft.  from  the  plant, 
Batavia  880  ft.  and  Mount  Vernon  about 


How  the  Army  Used  Motor 
Trucks  at  San  Antonio 

Quartermaster   and   Commissary   Departments 

Had  About  150  in  Service  in  Companies 

of  Thirty  Trucks  Each 

THE  way  motor  trucks  were  used  by  the 
army  at  San  Antonio  is  beginning  to  be 
told  as  the  boys  get  back  home.  D.  A. 
Tomlinson,  quartermaster  sergeant.  Com- 
pany A,  Illinois  Engineers,  states  that  at 
Camp  Wilson  the  quartermaster's  depart- 
ment maintained  a  section  of  motor  trucks 
organized  in  companies  of  thirty  trucks 
each,  attended  by  an  oil-supply  truck  and 
repair  truck.  A  squad  is  composed  of  ten 
trucks.  About  150  were  on  hand  in  the 
service  of  the  quartermaster  and  commis- 
sary departments,  but  the  number  varied 
as  they  were  distributed  along  the  border 
and  received  from  the  manufacturers. 

At  San  Antonio  most  of  the  trucks  were 
Peerless  or  Locomobiles  equipped  with 
bodies  made  by  the  J.  G.  Brill  Company. 
The  rated  capacity  was  3  tons,  but  Mr. 
Tomlinson  says  they  looked  like  the  10-ton 
trucks  in  Chicago,  and  the  drivers  claimed 
they  would  carry  5  tons  over  any  road. 
In  fact,  they  plowed  all  over  the  open 
fields  and  rough,  muddy  roads,  he  says, 
without  difficulty.  On  the  Leon  Springs 
marches  (35  miles)  they  frequently  pulled 
mule-drawn  wagons  up  steep  hills  while 
under  load  themselves.  The  batteries  used 
them  to  haul  the  field  guns,  caissons  and 
limbers,  one  truck  sometimes  pulling  two 
guns,  two  caissons  and  four  limbers. 

The  bodies  are  patterned  after  those  in 
use  on  the  wagons,  but  are  much  larger. 
Light  frames  are  provided  over  which  can- 
vas covers  may  be  stretched  to  protect  the 
loads.  Battleship  gray,  except  for  the 
black  radiators,  is  the  color  of  all  equip- 
ment. 
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New  Publications 


Specifications  for  the  Construction  of  Vitrified 
Brick  Street  Pavements  and  Highways.  Green 
Concrete  Foundation  Type.  Paper,  6  x  9  in.  ;  36 
pages  ;  illustrated.  Sand-Cement  Super-Founda- 
tion Type.  Paper,  6  x  9  in.  ;  46  pages:  illustrated. 
Cleveland,  National  Paving  Brick  Manufacturers' 
Association. 

Handbook— Dominion  Bridge  Company,  Ltd.,  Mon- 
treal. Flexible  leather,  4  x  6^  in.;  115  pages; 
illustrated.  Montreal,  Canada,  Dominion  Bridge 
Company,  Ltd. 

Centennial  Celebration  of  the  U.  S.  Coast  and 
Geodetic  Survey,  1916.  Cloth,  7x10  in. ;  196 
pages  illustrated.  Washington,  Government 
Printing  Office. 

Proceedings  at  centennial  celebration  held  in 
Washington,  April  5  and  6,  including  addresses 
by  representative  leaders  in  scientific  and  engi- 
neering life  outlining  the  value  of  the  operations 
and  results  of  the  first  century  of  the  Survey's 
existence. 

Annual  Report  of  the  Water  Supply  Commis- 
sion OF  Pennsylvania,  1915.  Paper,  6  x  9  in. ; 
403  pages.  Harrisburg,  Pa.,  William  Stanley 
Ray,  state  printer. 

Presents  data  on  stream  flow  and  rainfall, 
flood  damages  and  a  comprehensive  policy  for  ad- 
ministering the  control  and  use  of  Pennsylvania 
streams  and  supervising  dam  construction. 

Contracts,  Specifications  and  Engineering  Rela- 
tions. By  Daniel  W.  Mead,  consulting  engineer, 
professor  of  hydraulic  and  sanitary  engineering. 
University  of  Wisconsin.  Cloth,  6  x  9  in.  ;  535 
pages  ;  illustrated.  New  York,  McGraw-Hill  Book 
Company,  Inc.     $3  net. 

The  Accounting  and  Reporting  Methods  op  the 
State  of  New  York.  Bureau  of  Municipal  Re- 
search Bulletin  74,  June,  1916.  Paper,  6  x  9  in.  ; 
212  page.s.  New  York,  Bureau  of  Municipal  Re- 
search, 261  Broadway.     $1  net. 

Economic  Surveys  of  County  Highway  Improve- 
ment, By  J.  E.  Pennybacker,  chief  of  road 
economics,  and  M,  O.  Eldridge,  assistant  in  road 
economics,  Office  of  Public  Roads  and  Rural  En- 
gineering. Bulletin  393,  U.  S.  Department  of  Agri- 
culture. Paper,  6  x  9  in. ;  86  pages ;  illustrated. 
Washington,  Government  Printing  Office.  35 
cents 

A  compilation  and  anal'ysis  of  data  in  eight 
selected  counties,  showing  comparative  financial 
burdens  and  economic  benefits  resulting  from 
highway  improvement  during  a  period  of  years. 

Principles  op  Labor  Legislation.  By  John  R. 
Commons  LL.D.,  professor  of  political  economy. 
University  of  Wisconsin,  and  John  B.  Andrews, 
Ph.D.,  Secretary  of  the  American  Association  for 
Labor  Legislation.  Cloth,  6  x  9  in. ;  524  pages  ; 
illustrated.  New  York  City,  Harper  &  Brothers. 
t2  net. 


Books  Reviewed 


Final  Report  on  Construction  of 
Los  Angeles  Aqueduct 

Cloth,  8  X  11  in.;  319  pages;  117  illustrations,  in 
addition  to  several  folding  maps.  Los  Angeles  De- 
partment of  Public  Service.     $1.95. 

Several  months  ago  the  Department 
of  Public  Service  of  Los  Angeles,  Cal.,  an- 
nounced its  intention  to  publish  and  dis- 
tribute, without  profit  to  the  department,  a 
final  report  on  the  construction  of  the  Los 
Angeles  aqueduct.  Before  the  volume  went 
to  press  on  Sept.  1  more  than  2000  sub- 
scriptions had  been  received.  This  led  to  a 
decision  to  change  the  size  of  the  edition 
from  2500  to  5000  copies.  From  this  re- 
sponse but  one  deduction  could  be  made. 
Engineers  expected  to  find  in  the  printed 
pages  the  same  standards  of  excellence 
which  had  characterized  the  actual  con- 
struction of  the  great  water-supply  conduit. 
That  these  hopes  have  been  amply  fulfilled 
is  demonstrated  by  a  copy  of  the  report, 
just  issued. 

As  a  matter  of  fact,  the  expression  "re- 
port" does  not  do  justice  to  the  volume. 
The  ordinary  conception  of  an  engineering 
report    on    municipal    work    resolves    itself 


into  pages  of  tedious  reading,  fine  type, 
interminable  tabulations  of  dry  statistics 
— in  fact,  something  no  one  would  think  of 
reading  except  under  the  necessity  of  ex- 
tracting definite  figures  for  application 
elsewhere.  It  is  somewhat  of  a  shock  there- 
fore to  discover  that  the  Los  Angeles  re- 
port, in  its  general  form,  actually  invites, 
rather  than  repels  the  reader. 

It  is  printed  in  large,  clear  type,  and 
instead  of  the  usual  blotches  which  pass 
for  illustrations  in  printed  engineering 
documents  it  is  embellished  on  every  other 
page  or  so  by  handsome  full-page  halftone 
reproductions,  6  x  9  in.  in  size,  their  gen- 
erous proportions  and  clear-cut  detail  con- 
veying instantly  to  the  reader's  mind  an 
impression  of  magnitude  and  difficulties 
successfully  mastered. 

Another  unusual  thing  about  the  volume 
is  that  it  is  ■written  for  the  reader,  not  for 
the  author.  It  gives  the  man  who  has  not 
lived  on  the  job  a  comprehensive  under- 
standing of  the  problems  involved  and  of 
the  various  details  of  design  and  construc- 
tion. When  will  engineers,  as  a  class, 
realize  that  this  is  the  only  way  in  which 
they  can  secure  for  their  work  the  ap- 
preciation it  deserves?  The  Los  Angeles 
engineers,  when  the  aqueduct  was  finished, 
had  a  real  story  to  tell.  They  have  told  it 
well. 

Practical  Cost-Keeping  for 
Contractors 

Author,  Prank  R.  Walker.  Cloth.  4%  x  7  in. ;  273 
pages :  illustrated.  Chicago,  publl.shed  by  the 
author,  30  North  Michigan  Avenue.     $2. 

Building  construction  is  generally  recog- 
nized as  a  most  complicated  class  of  work 
to  keep  track  of  from  the  estimator's  point 
of  view.  Perhaps  for  the  very  reason  that 
such  a  multitude  of  trades  and  such  a 
diversity  of  materials  enter  into  modern 
building  erection  that  estimating  without 
accurate  data  would  ruin  any  contractor, 
those  who  do  large  building  work  have  long 
since  developed  excellent  cost-keeping  sys- 
tems. Some  of  these  systems  far  surpass 
in  simplicity  and  reliability  the  primitive 
methods  still  very  generally  in  vogue 
among  contractors  for  other  classes  of  con- 
struction work.  Even  some  of  the  largest 
of  these  could  learn  much  from  their 
brethren  in  the  building  field,  had  they 
ready  access  to  the  latter's  files  and  office 
methods. 

For  this  reason  a  book  outlining  a  cost- 
keeping  and  office-record  system  compiled 
from  the  best  practice  of  these  building 
contractors  is  a  most  welcome  addition  to 
a  literature  on  cost-keeping  which  already 
contains  too  much  out-of-date  theory  and 
too  little  up-to-date  practice. 

Effective  Record  System 

The  make-up  of  the  forms  for  this  system 
strikingly  shows  that  cumbersome  sheets 
of  desk-top  size  are  not  needed  even  for 
keeping  costs  on  the  largest  work.  It  also 
shows  that  the  practice  of  entering  time 
over  and  over  in  a  multiplicity  of  check 
books,  time  books,  report  books,  distribu- 
tion books  and  finally  on  the  payroll  is  use- 


less. As  it  is  the  general  custom  to  pay 
off  weekly  on  building  construction,  the 
forms  are  all  arranged  for  that  length  of 
pay  period.  They  could,  however,  be 
adapted  to  any  other. 

One  distribution  sheet,  of  the  same  small 
size  as  the  payroll  sheets,  is  made  up  each 
week  for  each  heading  under  which  labor  is 
distributed.  The  entries  on  these  cards  are 
made  up  from  the  timekeeper's  checking 
and  from  exceedingly  simple  report  cards 
turned  in  by  each  foreman  for  his  gang. 
The  card  made  out  each  week  shows  not 
only  the  total  and  unit  cost  for  that  class 
of  work  for  the  week,  but  the  total  and 
unit  cost  for  that  class  of  work  to  date. 
It  also  shows,  in  addition  to  the  unit  cost 
in  money,  the  unit  cost  in  hours  of  each 
class  of  labor  engaged  in  that  operation  for 
the  week  and  to  date,  and  the  unit  number 
of  hours  required  to  complete  a  unit  quan- 
tity of  work.  All  this  information  can  be 
set  do'wn  in  logical  sequence  with  little 
necessity  for  computation.  In  fact,  the  en- 
tire system  involves  far  less  labor  than  is 
usually  expended  on  other  systems  which 
give  nothing  but  unit  costs  in  money. 
The  method  outlined  for  performing  the 
actual  work  of  keeping  the  time  is  exceed- 
ingly simple  and  effective.  Other  features 
of  job-office  accounting  are  treated  in  the 
book  fully  as  well  as  the  subject  of  keeping 
labor  costs. 

While  it  is  to  be  regretted  that  the  Eng- 
lish of  the  book  is  not  perfect,  and  that  the 
expression  is  not  always  as  clear  as  might 
be  desired,  these  matters  will  be  of  minor 
consequence  to  the  contractor  who  makes 
use  of  the  work  to  improve  his  own  cost- 
keeping  system.  The  opinion  is  ventured 
that  there  are  few  firms  outside  of  the 
building  field  who  could  not  derive  a  great 
deal  of  cash  profit  from  a  study  of  this 
book. 

A  Text-Book  of  Practical 
Hydraulics 

Author,  James  Park,  dean  of  the  faculty  of  min- 
ing engineering  at  Otago  University,  New  Zealand ; 
professor  of  mining  and  lecturer  in  practical  hy- 
draulics. Cloth,  514  X  7%  In.;  284  pages;  illus- 
trated. Philadelphia,  J.  B.  Lippincott  Company. 
a  net. 

Reviewed  by  A.  G.  Hillberg 

Hydraulic  Engineer,  New  York  City 

This  book  comprises  the  author's  lectures 
on  practical  hydraulics  at  the  Otago  Univer- 
sity in  New  Zealand,  suitably  revised  and 
enlarged  so  as  to  cover  the  course  of  study 
as  now  prescribed  by  the  British  govern- 
ment for  technical  colleges  and  schools  of 
mines. 

The  author  first  explains  fundamental 
principles  and  gives  definitions  of  the  usual 
terms,  discusses  the  fiow  through  orifices 
and  short  tubes  and  then  the  friction  in 
pipes  and  channels,  giving  only  the  Darcy 
formula  for  iron  pipes  and  the  Weisbach 
equation  for  open  conduits.  For  curves  in 
bends  the  usual  Weisbach  formula  is  recom- 
mended. However,  the  scantiness  of  the  in- 
formation on  this  subject  has  been  reme- 
died in  the  next  chapter,  which  deals  with 
the  discharge  of  pipes,  and  in  which  the  au- 
thor discusses  formulas  devised  by  Eytel- 
wein,  Neville,  Hamilton-Smith  and  Box.  The 
latter  formula,  used  considerably  by  Eng- 
lish engineers,  is  practically  unknown  in  this 
country.  The  flow  of  water  from  nozzles  is 
explained  in  a  very  elementary  way. 

In  the  chapter  entitled  "Flow  of  Water 
in  Open  Channels"  the  Bazin  and  Kutter 
formulas  are  given,  but  there  is  no  in- 
formation in  respect  to  their  limitations. 
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Numerous  folding  plates  contain  diagrams 
for  use  in  calculating  the  flow.  For  cal- 
culating the  flow  of  water  over  weirs  and 
notches  the  author  recommends  the  form- 
ulas derived  by  Francis,  Robert  E.  Horton, 
Cippolette  and  James  Thomson.  None  of 
the  newer  exponential  formulas  is  men- 
tioned. Floats,  current  meters  and  Pitot 
tubes  are  described  and  their  use  for  meas- 
uring the  flow  of  water  in  rivers  explained. 

Run-Off  and  Evaporation 

The  relationship  of  rainfall  to  run-off  is 
briefly  dealt  with,  and  for  computing  the 
run-off  the  formulas  by  Coaley,  Dickens 
and  Ryve  are  given.  All  of  them  are  noto- 
riously inaccurate  and  give  results  so  ap- 
pro::imate  as  to  render  their  use  of  doubt- 
ful value.  For  figuring  evaporation  the 
author  recommends  the  Vermeule  formula, 
which  includes  the  total  loss  of  the  pre- 
cipitation, seepage,  absorption  by  veg- 
etation, evaporation,  etc.  In  fact,  when 
figuring  the  run-off  by  Vermeule's  method 
these  losses  are  first  calculated  by  the  form- 
ula given  and  then  the  action  of  the  ground 
storage  determined.  The  result  is  the  flow 
in  inches.  Hence,  the  use  of  that  formula 
for  figuring  evaporation  is  wrong. 

Chapter  9  deals  with  the  construction  of 
pipes  and  their  preservation,  testing  and 
anchoring.  The  construction  of  flumes  is 
the  subject  of  the  next  chapter.  Many  de- 
tails of  timber  and  iron  flumes  and  the  vari- 
ous methods  of  supporting  them  over  gullies 
and  streams  are  shown.  The  next  chapter 
deals  with  the  control  of  ditches. 

The  chapter  on  the  construction  of  ma- 


sonry dams  is  too  brief.  The  formulas 
given  are  those  of  Molesworth  and  Max- 
well, which  now  have  historical  interest 
only.  For  curved  dams,  the  author  fur- 
nishes the  usual  arch  formula  based  on  the 
assumption  that  the  pressure  line  goes 
through  the  center  of  the  section.  The 
problem  is  not  quite  as  simple  as  that. 
Earth  dams  are  better  treated,  and  in- 
formation of  considerable  interest  is  sup- 
plied. For  instance,  how  to  figure  the 
height  of  waves  on  a  reservoir  so  as  to  in- 
sure the  dam  against  overtopping  is  dis- 
cussed. 

Water  Power  and  Prime  Movers 

In  the  last  chapter  the  author  deals  with 
water  power  and  water  prime  movers.  The 
matter  is  limited  to  Pelton  wheels  and 
Francis  turbines,  and  several  good  pictures 
show  such  installations.  The  treatment  is 
brief  and  intended  to  give  the  reader  an 
idea  of  how  such  prime  movers  work.  For 
exhaustive  information,  references  to  other 
books  are  given.  In  an  appendix  are  pre- 
sented some  specifications  which  have  been 
used  for  work  in  New  Zealand,  such  as  earth 
dams,  ditches,  ironwork  (mostly  piping), 
and  a  30-in.  siphon. 

Judged  as  a  whole,  the  book  seems  to  be 
well  adapted  for  the  use  of  English  stu- 
dents requiring  some  knowledge  of  hydrau- 
lics. Little  new  matter  is  presented,  and 
the  author  avoids  as  much  as  possible  go- 
ing outside  of  England  and  its  possessions 
for  material.  A  number  of  new  American 
and  European  formulas  have  not  been  in- 
cluded, which  lessens  the  value  of  the  book. 


Letters  to  the  Editor 

Comment  on  m,atters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Heartwood  Specification  and 
Density  Rule 

Sir:  I  read  with  interest  the  editorial  in 
your  issue  of  Oct  28,  page  519,  entitled 
"Heartwood  Specification  Needed  to  Get 
Best  Grade  Timber,"  as  the  matter  has  very 
recently  developed  in  connection  with  some 
boat-building  operations. 

The  U.  S.  Engineer  Office  at  Washington, 
D.  C,  was  about  to  build  some  scows  on 
barges  and  wanted  a  specification  to  cover 
suitable  timber,  as  the  local  grading  rules 
do  not  provide  such  timber  for  boat-build- 
ing purposes.  Of  course  all  heart  would 
have  filled  the  requirements,  but  it  was 
thought  a  suitable  timber  might  be  secured 
without  necessarily  paying  for  the  best 
heart  timber. 

The  density  rule  covering  the  rate  of 
grovrth  and  the  inspection  was  considered 
very  good,  but  the  deficiency  in  the  grade 
of  heart  timbers  was  immediately  apparent. 
The  desire  in  the  case  at  hand  was  to  get, 
especially,  a  durable  timber  that  did  not 
have  sapwood  on  all  four  comers,  as  previ- 
ous experience  with  this  class  of  timber  has 
amply  demonstrated  that  it  will  not  stand 
up  in  boat-building  work. 

Accordingly,  the  following  clause,  among 
others,  was  developed  in  the  specifications 
to  fit  the  conditions  warranted  by  the  use 
of  the  timber,  effort  being  particularly  made 
to  adhere  to  the  adopted  specifications  as 
closely  as  possible: 

For  yellow  pine,  "All  pieces  of  various 


sizes  of  timbers  shall  show  all  heart  on 
one  of  the  wide  faces  and  shall  show  at  least 
two-thirds  heart  at  all  points  across  the 
opposite  (wide)  face  throughout  the  entire 
length  of  the  piece." 

This  clause  was  also  included : 

"Douglas  fir  shall  be  classified,  graded, 
inspected  and  accepted  under  the  same  re- 
quirements, with  the  same  restrictions,  etc., 
of  the  foregoing  specifications  for  dense 
Southern  yellow  pine.  The  "density  rule" 
of  the  Southern  Pine  Association  is  practi- 
cally the  same  as  the  "grading  rule"  for 
Douglas  fir  proposed  by  the  U.  S.  Forest 
Service,  published  in  Engineering  Record 
No.  7,  Vol.  73,  Feb.  12,  1916." 

Edwin  A.  Schmitt, 
Draftsman,  U.  S.  Engineer  Office. 

Washington,  D.  C. 


Paving  Petitions— The  Right  Kind 

Sir:  With  your  editorial  "Paving  Peti- 
tions— The  Right  Kind"  in  the  Engineer- 
ing Record  of  Oct.  14,  page  458,  I  most 
heartily  agree.  The  statements  express  ex- 
actly our  experience  in  this  city.  For  the 
past  four  years,  at  least,  this  department 
has  maintained  that  the  selection  of  the 
type  of  pavement  for  any  particular  street 
should  be  a  matter  for  determination  by 
the  engineer  in  conjunction  with  the  city 
commission,  and  not  by  petitions  circulated 
among  property  owners  by  persons  inter- 
e.sted  in  any  particular  kind  of  pavement. 
The  fact  is  that  if  any  pavement  as  laid, 


whether  recommended  or  opposed  by  the 
engineering  department,  prove  defective 
the  blame  is  laid  against  that  department. 

I  am  glad  to  be  able  to  state  that  at  the 
present  time  the  types  of  pavements  being 
laid  on  the  various  streets  are  generally 
recommended  directly  by  this  office,  and 
though  there  are  still  some  petitions  pre- 
sented for  particular  kinds  of  pavement, 
such  types  have  only  been  designated  by 
the  Board  of  Commissioners  after  ap- 
proval by  this  department. 

It  is  generally  admitted  by  practically 
all  property  owners  that  they  are  techni- 
cally unfamiliar  with  the  qualities  of  the 
various  pavements  and  must  necessarily  de- 
pend for  their  information  either  upon  the 
engineering  department  or  upon  the  repre- 
sentatives of  some  particular  paving  inter- 
ests. That  it  is  safer  to  depend  upon  the 
judgment  of  the  city's  representative  than 
upon  that  of  some  interested  party  goes 
without  saying. 

Sylvester  Q.  Cannon, 

City  Engineer. 

Salt  Lake  City,  Utah. 


Design  of  Sand  Boxes  to  Lower 
Arch  Centers 

Sir:  I  beg  leave  to  call  to  your  attention 
an  error  that  crept  into  the  fourth  equa- 
tion, page  532,  of  the  article  "Theory  and 
Tests  Presented  for  Design  of  Sand  Boxes 
to  Lower  Arch  Centers,"  in  the  Engineering 
Record  of  Oct.  28,  1916.  The  equation 
should  have  been  printed  as  follows: 


X  =  — • — log  (w- 
m 


-mq) 


L —  log  iw  —  mQ) 

1^  m 

Frank  P.  McKibben, 
Professor    of    Civil    Engineering,    Lehigh 
University. 
South  Bethlehem,  Pa. 


Sir:  While  reading  the  article  by  Prof. 
Frank  P.  McKibben  on  "Theory  and  Tests 
Presented  for  Design  of  Sand  Boxes  to 
Lower  Arch  Centers"  in  your  issue  of  Oct. 
28,  page  530,  there  occurred  to  me  a  simple 
method  of  solving  the  equation  p  =  g  tan* 
(45°  —  i/2i/>)  graphically  for  p  after  q  has 
been  computed  by  the  formula  there  given. 
In  the  accompanying 
figure  let  the  straight 
line  OQ  be  drawn  from 
the  origin  of  co-ordi- 
nates making  an  angle 
45°  —  1/2*  with  the  axis 
of  ordinates,  and  let  the 
line  OP  be  drawn  per- 
pendicular to  OQ. 

To  determine  a  value 
of  p  find  the  known  value 
of  g  as  a  positive  ordi- 
nate limited  by  the  line 
OQ,  and  read  p  as  the 
corresponding  negative 
ordinate  limited  by  the  line  OP.  This  figure 
is  constructed  for  0  =  36°,  which  suits  the 
illustrative  problem  given  in  the  above 
article.  One  value  of  q  found  there  is  550. 
On  our  diagram  we  see  that  when  the  posi- 
tive ordinate  is  550,  the  negative  one,  p,  is 
143.  Again  for  q  =  408  we  find  p  =  106. 
Similarly  the  value  of  p  corresponding  to 
any  value  of  q  may  be  found. 

Jos.  B.  Reynolds, 
Assistant    Professor    of    Mathematics    and 
Astronomy,  Lehigh  University. 
Bethlehem,  Pa. 
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HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Hurters  Suspended  from  Timbers 
in  Concreting  Dam  Foundation 

By  KARL  H.  SCHRIVER 

Junior  Engineer,  U.  S.  Engineer  Office, 

Racine,  Ohio 

THE  CAST-IRON  hurters  and  oak  sills 
embedded  in  the  concrete  foundation  for 
the  navigable  pass  at  government  dam  24 
on  the  Ohio  River  are  suspended  during 
concreting  from  timber  girders  spanning 
the  length  of  one  foundation  monolith  to 
avoid  the  alternatives  of  stopping  the  work 
of  concreting  in  order  to  place  them  or 
of  using  timber  supports  which  would  have 
to  be  embedded  in  the  concrete.  The  4-ft. 
wide  wickets  of  these  dams  seat  on  oak 
sills  which  are  anchored  to  vertical  I-beams 
embedded  in  the  concrete.  To  the  upper 
end  of  these  beams  on  the  downstream  side 
are  bolted  the  cast-iron  horse  boxes  about 
which  the  wickets  hinge.  Anchor  beams  and 
horse  boxes  are  assembled  in  the  form  and 
bolted  to  the  sill,  from  which  they  hang 
during  concreting.  The  hurters  are  flat, 
rectangular  cast-iron  tracks  in  which  the 
props  that  support  the  wickets  slide  when 
e'xzCxse'o''  the  latter  are  raised  or 
^Tx^Piafe  lowered.  These  castings 
weigh  about  900  lb.  each, 
^'°Rod  and  as  there  is  one  for 
every  wicket,  they  are 
viiorse  spaced  on  4-ft.  centers. 
&0X  The  problem  of  support- 
,_  ing  to  accurate  line  and 
jir]chor  grade  the  sill  and  hurters 
for  a  30-ft.  monolith 
during  continuous  c  o  n- 
creting  is  a  difficult  one,  which  has  usually 
been  solved  by  building  solid  timber  sup- 
ports for  the  purpose  and  leaving  them  em- 
bedded in  the  concrete. 

At  dam  24  the  sill  is  supported  by  a  6  x 
20-in.  by  36-ft.  timber  placed  directly  above 
it  and  resting  either  on  bents  outside  the 
form  or  on  the  sill  of  a  completed  monolith 
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on  either  side.  Steel  rods,  threaded  at  both 
ends  and  passing  through  1  x  2-in.  plates, 
support  the  sill  with  its  attached  anchor 
beams  every  4  ft.  The  sleeve  nuts  shown 
on  the  bottom  of  the  rods  in  the  accompany- 
ing sketch  remain  embedded  in  the  concrete 
after  the  rods  are  removed.  The  hurters, 
as  may  be  seen  in  the  photograph,  are  sus- 
pended from  two  timber  girders,  each 
made  of  two  31/2  x  19-in.  plank  40  ft.  long, 
bolted  together  with  1-in.  fillers  between. 
These  girders  are  placed  7  ft.  apart  and 
each  hurter  rests  on  a  pair  of  1  x  3-in.  oak 
seats  2  ft.  long  hung  from  the  girders  by 
%-in.  rods  passing  through  the  space  pro- 
vided by  the  1-in.  fillers  and  secured  at  the 


between  the  waling  piece  at  the  top  of  the 
form  below  and  the  outside  edges  of  the 
vertical  studs.  The  lower  ends  of  the  stud- 
ding in  the  top  form  bear  against  these 
blocks  and  transmit  through  them  to  the 
waling  piece  the  pressure  from  the  con- 
crete. This  waling  piece  in  turn  is  held 
by  tie  rods  embedded  in  the  previous  lift 
of  concrete.  It  is  thus  unnecessary  to  se- 
cure the  upper  set  of  forms  to  the  lower 
one  in  any  way,  and  the  tie  rods  to  the 
waling  piece  of  each  form  at  the  top  con- 
stitute the  only  connection  to  be  broken  be- 
fore the  form  can  be  lifted  out  of  place  by 
the  derrick. 

However,  cantilever  action  is  not  relied 


RIGID  CONSTRUCTION,  ONLY  ONE  WALE  TO  A  FORM  AND  NO   CONNECTIONS  EXCEPT  TIE  RODS 


top  by  a  nut  and  plate  washer.  As  the  con- 
crete is  brought  up  to  the  top  of  the  cast- 
ings, the  oak  seats,  which  with  the  sleeve 
nuts  below  them  remain  embedded,  are  out 
of  sight.  The  sill  and  hurters  are  hung  be- 
fore concreting  is  started,  but  are  accu- 
rately placed  and  leveled  just  before  the 
concrete  reaches  them. 

The  dam  is  being  built  by  the  Sheridan- 
Kirk  Contract  Company  for  the  United 
States  Government  under  the  direction  of 
Major  T.  H.  Jackson,  Corps  of  Engineers, 
U.  S.  Army. 


TIMBER  GIRDERS  SUPPORT  CASTINGS  TO  ACCURATE 
LINE  AND  GRADE  DURING  CONCRETING 


New  Type  of  Cantilever  Form 
Saves  Erection  Time 

THE  SEMI-CANTILEVER  type  of  form 
being  used  in  building  the  Yadkin  River 
dam,  described  on  page  610  of  this  issue, 
is  stated  to  have  greatly  reduced  the  time 
required  for  handling  and  setting  forms 
on  <'his  work.  Differing  from  the  forms 
used  for  heavy  work  of  this  character  on 
the  Panama  Canal  and  on  the  Welland  Ship 
Canal,  these  forms  have  no  cantilever  mem- 
bers outside  the  horizontal  waling  pieces. 
The  bottom  of  each  form  is  held  by  cleats 


on  to  support  the  top  edge  of  the  form,  as 
with  the  other  types  referred  to.  The  tie 
rods  which  are  passed  through  the  top  wal- 
ing piece  of  the  upper  form  are  anchored  to 
the  plumb  stones  placed  in  the  previous  lift 
instead  of  being  left  free  until  embedded  in 
the'  new  lift  of  concrete.  Although  the 
forms  are  only  6  ft.  in  height,  it  is  consid- 
ered cheaper  on  this  work  to  anchor  the  tie 
rods  to  dogs  in  holes  drilled  for  the  pur- 
pose than  to  embed  them  at  the  time  the 
previous  lift  is  poured.  Holes  are  drilled 
about  a  foot  deep  in  the  stones  selected,  or 
in  the  old  concrete,  with  a  small  air  ham- 
mer. The  tie  rods  have  several  inches  of 
thread  on  one  end  and  an  eye  on  the  other 
into  which  is  forged  the  eye  of  a  short  rod 
about  1  ft.  long.  The  latter  is  driven  into 
the  hole  drilled  for  it  after  the  threaded 
end  of  the  tie  rod  has  been  put  through  the 
hole  bored  for  it  to  the  outside  of  the  wale. 
The  rod  is  drawn  tight  by  screwing  up  the 
nut  on  the  outside.  It  is  easy  to  judge  ac- 
curately the  location  of  the  holes  in  the 
plum  stones,  any  slight  inaccuracy  being 
taken  up  by  wood  washers  outside  the 
form. 

The  dam   is  being  built  for  the  Tallas- 
see  Power  Company,  a  subsidiary  of  the 
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Aluminum  Company  of  America,  by  the 
Hardaway  Contracting  Company,  Inc.,  for 
which  S.  S.  Scott  is  superintendent.  J.  E.  S. 
Thorpe  is  resident  engineer  for  the  power 
company,  of  which  Edwin  S.  Fickes  is  chief 
engineer. 


Shallow  Form  as  Aid  in  Coating 
Roof  Trusses  with  Cement  Mortar 

By   R.  C.  HARDMAN 
Balboa  Heights,  Canal  Zone 

IN  COATING  individual  members  of  the 
roof  trusses,  longitudinal  trusses  and 
monitors  of  some  large  reinforced-concrete 
and  steel  pier  sheds  recently  completed  in 
the  Canal  Zone,  shallow  forms  were  used  to 
pour  the  mortar  around  the  lower  flange  of 
the  members,  which  consisted  of  angles  back 
to  back,  and  the  vertical  legs  of  the  angles 
were  plastered  and  finished  with  a  screed. 
The  coating  of  1^2  in.  of  cement  mortar, 
held  in  place  by  a  wrapping  of  No.  26  gage 
expanded  metal,  was  applied  as  a  protection 
against  fire  and  rust. 

The  main  trusses  were  80  ft.  center  to 
center  of  building  columns,  the  lower  chord 
being  approximately  25  ft.  above  the  deck 
of  the  pier.  There  were  two  bracing  trusses 
between  main  trusses  in  each  bay.  All 
members  of  the  trusses  and  monitors  were 
coated  except  the  upper  chords,  which  were 
incorporated  in  the  roof  slab.  The  work 
was  carried  on  from  light  wooden  trestles 
supporting  a  working  platform  directly  un- 
der the  lower  chord.  These  trestles  were  in 
units,  mounted  upon  wheels  for  easy  mov- 
ing, long  enough  to  reach  from  end  to  end 
of  main  trusses,  and  about  6  ft.  in  width. 
As  the  trusses  were  but  17  ft.  center  to  cen- 
ter, these  platforms  were  connected  by 
plank  walkways  for  easy  intercommunica- 
tion and  for  coating  the  longitudinal 
trusses. 

A  cement  gun  was  first  tried  for  the 
work,  but  without  satisfactory  results,  due 
to  the  large  waste  of  material  caused  by 
the  smallness  of  the  sections.  After  dis- 
carding the  cement  gun  method  a  wooden 
form  built  up  to  the  exact  shape  desired 
was  tried.  This  also  proved  unsatisfactory, 
as  the  space  of  IV2  in.  between  steel  and 
form  was  too  small  to  permit  the  mortar 
to  thoroughly  cover  the  bottom  faces.  The 
mixture  used  was  also  too  wet  for  good 
construction. 

The  method  finally  adopted  was  to  use  a 
light,  shallow  trough  blocked  in  position 
under  the  member.  This  trough,  shown  in 
the  accompanying  section,  was  then  filled 
with  a  comparatively  dry  mixture  and  the 

..  ,.,.  ,  upstanding   legs   of   the 

/Minimum  I!  Mortar  ,  , 

'       -^  angle    members    were 

coated  and  formed  by 
means  of  a  combination 
trowel  and  screed  simi- 
lar to  the  one  described  by  the  writer  in  the 
Engineering  Record  of  March  25,  1916, 
page  429.  The  trough  forms  for  the  lower 
chord  were  blocked  up  directly  from  the 
traveling  platform  and  those  for  the  in- 
clined members  were  blocked  from  the 
lower  chord.  The  vertical  members  were 
covered  by  troweling  alone.  The  truss 
members,  which  were  of  angles  back  to 
back,  were  first  thoroughly  cleaned  by 
means  of  wire  brushes  and  then  tightly 
wrapped  with  expanded  metal  wired  in 
place.  The  trough  form  was  then  placed 
and  filled  sufficiently  to  give  the  horizontal 
portion  of  the  member  its  proper  cover. 
The  upstanding  legs  were  then  covered  and 
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formed  by  the  trowel-screed.  Joints  be- 
tween members  were  formed  by  a  trowel. 

The  work  was  carried  along  by  three 
gangs  of  about  ten  West  Indians  each,  the 
three  gangs  being  under  one  American 
foreman.  One  gang  erected,  wrecked  and 
re-erected  forms,  the  second  did  the  pour- 
ing and  shaping,  while  the  third  was  the 
plaster  gang  putting  on  the  finishing 
touches.  All  concrete  was  mixed  by  two 
Smith  hand-mixers  and  hoisted  by  rope  and 
pulley  in  galvanized-iron  buckets.  The 
large  gusset  plates  forming  kneebraces  at 
the  ends  of  the  trusses  were  coated  by  pour- 
ing into  a  solid  form  enclosing  the  entire 
plate. 

The  84  main  trusses,  84  monitors  and  168 
longitudinal  trusses  covered  required  about 
12,000  sq.  yd.  of  expanded  metal,  which  cost 
about  8  cents  per  square  yard  to  place.  The 
main  trusses  required  414  and  the  longi- 
tudinal trusses  150  cu.  yd.  of  mortar.  This 
mortar  was  placed  at  a  cost  of  $18.33  per 
cubic  yard,  with  cement  at  $1.17  a  barrel, 
sand  at  86  cents  a  yard  and  common  labor 
at  13  cents  an  hour.  After  the  preliminary 
experimenting  the  work  was  carried  along 
at  the  average  rate  of  a  bay  per  day — one 
main  truss,  one  monitor  and  two  longi- 
tudinal trusses.  The  cost  of  doing  the  work 
decreased  steadily  as  the  gangs  became 
more  accustomed  to  the  work,  the  unit  costs 
for  the  first  few  trusses  being  quite  high. 


Move  Vitrified  Duct  Line  with 
Screw  Jacks 

By  W.  M.  STIEVE 
Washington,  D.  C. 

BY  MEANS  of  screw  jacks  2000  ft.  of 
vitrified  duct  line  belonging  to  the 
Brooklyn  Rapid  Transit  Company  on 
Gravesend  Avenue,  South  Brooklyn,  was 
recently  moved  horizontally  in  sections  be- 
tween manholes  averaging  300  ft.  in  length. 
The  line  was  moved  a  total  distance  of  30 
in.,  sliding  on  plank  skids.  The  line  had 
to  be  moved  to  make  room  for  the  column 
footings  of  the  new  elevated  railroad  at 
that  point,  which  were  located  over  the  ex- 
isting duct  line.  The  conduit  was  so  near 
the  surface  that  it  could  not  be  spanned 
by  the  footings.  The  method  adopted 
saved  building  an   entire  new  line  before 


DUCT    LINE   MOVED   WITH   JACKS 

putting  the  old  line  out  of  service,  the  only 
new  work  required  being  the  construction 
of  additional  manholes. 

The  line  consisted  of  two  four-way  ducts, 
30  in.  long,  enveloped  in  3  in.  of  concrete. 
It  was  uncovered  and  a  trench  30  in.  wide 
on  one  side  and  18  in.  wide  on  the  other 
excavated  to  the  bottom  of  the  concrete 
envelope.  One-inch  planks  were  then  set 
underneath  the  line  as  indicated  in  the  ac- 
companying sketch,  and  a  large  number 
of  screw  jacks  were  placed  against  block- 
ing on  the  narrow  side  of  the  trench.  A 
man  stationed  at  each  jack  took  a  half  turn 
at  a  signal  from  the  foreman,  and  each  con- 
tinued to  turn  his  jack  in  response  to  sig- 
nals till  the  move  was  complete.  In  this 
way  a  nearly  equal  pressure  was  kept  up 
along  the  whole  length  of  the  section  being 
moved.     To  make  sure  that  the  line  was 


moving  evenly  and  was  not  overstressed 
at  any  point,  graduated  sticks  driven  hori- 
zontally into  the  back  at  intervals  were 
watched  carefully.  The  curr*ent*fwas  shut 
off  only  a  few  hours  each  day  while  the 
actual  moving  of  a  section  was  in  progres.=^. 
This  interruption  was  possible  without  in- 
convenience because  of  the  nature  of  the 
service  for  which  the  conductors  were  used. 
The  entire  2000  ft.  was  moved  without 
any  damage  to  the  electrical  conductors.  A 
few  cracks  developed  in  the  concrete  en- 
velope, which  were  readily  repaired  with 
cement  mortar,  and  a  few  of  the  tile  ducts 
were  broken  and  had  to  be  replaced  by 
split  ducts.  , 

Raise  Tank  50  Feet  on  Cribbing 
Tied  Together  with  Plank 

By  JOHN  P.  EICHLEAY 
Pittsburgh,  Pa. 

(^  UYED  WITH  wire  rope  and  steamboat 
1  ratchets,  the  16  x  20-ft.  tank  shown  in 
the  photograph  has  just  been  raised  an  ad- 
ditional height  of  50  ft.  with  screw  jacks 
and  blocking.  As  the  photograph  shows, 
the   neighborhood   of  the  tank   foundation 


TANK    KAlaEI)    UN    ACCURATELY    BUILT    CRIBWORK 

was  pretty  well  crowded,  and  there  was  no 
room  to  make  the  blocking  any  larger  than 
the  size  of  the  original  tower,  which  had 
supported  the  tank  32  ft.  above  the  ground. 
The  tank  was  therefore  raised  on  four 
towers  of  timber  cribwork  tied  together 
every  12  courses  with  3  x  12-in.  plank  in 
both  directions.  These  planks  also  pro- 
vided a  convenient  support  for  working 
platforms.  Screw  jacks  were  used,  and  the 
tank  was  caught  up  before  raising  began 
on  timber  bents  erected  inside  the  old  steel 
tower. 

The  tank,  which  is  one  of  those  at  the 
plant  of  the  United  States  Glass  Company 
in  Pittsburgh,  has  been  raised  by  the  John 
Eichleay,  Jr.,  Company. 


Wisconsin  Builds  More  Than  1000  Miles 
of  Road  This  Year 

During  the  present  year  1158  miles  of 
state-aid  roads  have  been  built  in  Wisconsin 
at  an  average  cost  of  $3,140  per  mile. 
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Railway  Committee  Reports 
on  "Daylight  Saving" 

Committee  of  American  Railway   Association 

Thinks  Roads  Should  Not  Agree  to  Time 

Change  Until  Adopted  Generally 

The  American  Railway  Association,  at  its 
semi-annual  meeting  in  New  York  City,  Nov. 
15,  considered  a  r«port  on  the  "daylight  sav- 
ing" movement  from  its  committee  on  standard 
time.  The  document,  signed  by  the  committee 
headed  by  E.  B.  Thomas,  president  of  the  Le- 
high Valley  Railroad,  reads  as  follows: 

"Last  May  several  of  the  countries  involved 
in  the  European  conflict  advanced  the  hands 
of  the  clock  an  hoflr  during  the  summer 
months.  Following  this  emergency  action, 
more  or  less  agitation  developed  in  various 
sections  to  make  a  similar  change  in  this 
country. 

Railroads'  Attitude  Summarized 

"The  committee  on  standard  time  is  of  the 
opinion  that  the  correct  stand  for  the  railways 
t%  maintain  on  this  subject  is  as  follows: 

"First — That  the  present  subdivision,  or  zone 
system,  of  dividing  time  is  scientifically  cor- 
rect. 

"Second — That  any  change  in  such  subdivi- 
sions of  time  would  result  jn  endless  confusion, 
and  would  be  disastrous  to  the  railroads. 

"Third — -That  in  the  event  of  a  nation-wide 
movement  to  change  the  hands  of  the  clock 
in  order  to  readjust  the  hours  of  day-light  to 
the  hours  of  labor,  the  railroads  should  not 
antagonize  the  movement.  It  is  the  feeling 
of  the  committee  that  the  railroads  will  not 
suffer  any  ^ery  serious  inconvenience  nor  dis- 
arrangement of  schedules  by  the  change,  as 
proposed,  although  such  a  change  from  a  scien- 
tific standpoint  is  not  warranted  nor  is  the 
committee  in  sympathy  with  the  movement. 

"The  committee  feels  that  the  railroads 
should  not  agree  to  the  'daylight-saving' 
project  until  it  has  been  previously  adopted  by 
the  principal  business  and  municipal  centers, 
together  with  the  state  and  local  authorities. 
Unless  a  change  of  the  character  proposed  can 
be  made  on  the  same  date  throughout  the  coun- 
try it  will  lead  to  great  confusion  and  diffi- 
culty." 


Railroads  Sue  to  Test  Eight-Hour  Law 

Suits  to  test  the  so-called  eight-hour  railroad 
law  have  been  filed  by  the  Atchison,  Topeka  & 
Santa  Fe,  the  Chicago,  Rock  Island  &  Pacific, 
the  Chicago  &  Eastern  Illinois  and  the  Union 
Pacific  railroads.  The  Chicago,  Great  Western, 
Missouri  Pacific  and  the  Chicago,  Burlington 
&  Quincy  roads  have  also  joined  in  similar 
action.  Reports  state  that  every  railroad  in 
the  country  is  considering  filing  suits  attack- 
ing the  Adamson  measure. 

The  bill  of  complaint  filed  by  the  Union 
Pacific  alleges  that  the  act  is  unconstitutional 
because  it  is  not  a  proper  regulation  of  inter- 
state commerce;  because  it  violates  the  guar- 
antees of  the  fifth  amendment  to  the  Constitu- 
tion, and  because  it  is  unworkable  as  applied 
to  existing  conditions  under  which  the  train- 
men are  operating. 


Bridge  Under  Construction 
N^r  Seattle  Fails 

Falsework  of  Steel  Truss  Undermined  by  Sno- 

qualmie  River  Flood — Piers  Undamaged — 

Eight  Tons  Recoverable 

A  partly  completed  steel  bridge  over  the 
Snoqualmie  River,  near  Tolt,  Wash.,  collapsed 
Nov.  9,  when  a  flood  undermined  the  false- 
work. The  piers  are  undamaged,  but  of  the 
53  tons  of  materials  in  the  wreck  only  about 
15  per  cent  can  be  recovered.  The  wreckage 
will  be  removed  and  the  work  resumed  next 
summer. 

Through  Pratt  Truss 

The  structure  was  a  steel,  pin-connected 
through  Pratt  truss  of  209-ft.  span,  with  a 
20-ft.  roadway.  At  the  time  of  the  accident, 
water  in  the  Snoqualmie  River  was  10  ft.  deep, 
and  the  span  was  30  ft.  above  the  water  sur- 
face. A  freshet  caused  by  warm  winds  melt- 
ing the  snow  in  the  Cascade  Mountains  un- 
dermined the  falsework.  Anchor  bolts  which 
had  been  placed  at  one  end,  but  not  grouted, 
were  pulled  out  by  the  falling  span.  The  total 
weight  was  106  tons. 

The  bridge  was  being  built  for  King  County 
by  the  Weymouth  Construction  Company,  con- 
tractor, of  Seattle.  As  the  structure  is  part 
of  a  new  line  not  yet  open  to  the  public,  no 
interference  with  traffic  will  result  from  the 
accident.     The  contract  price  was  $18,000. 


Western  Cement  Companies  Charged 
with  Forming  Trust 

Indictments,  which  have  been  returned  by 
the  federal  grand  jury,  charge  sixteen  cement 
men  on  the  Pacific  Coast  with  combination  in 
restraint  of  trade  in  the  organization  and 
operation  of  a  cement  trust.  The  indictment, 
which  was  returned  Oct.  27,  was  kept  secret 
until  Nov.  8.  It  charges  that  prices  were  fixed, 
territory  assigned,  and  that  the  agreement 
has  been  in  effect  since  August,  1914. 

The  firms  whose  officers  are  reported  to  be 
involved  are  the  Oregon,  Cowell,  Pacific,  River- 
side, Santa  Cruz,  Standard,  Superior,  Wash- 
ington and  the  Olympic  Portland  cement  com- 
panies. 


California's  $15,000,000  Highway  Bond 

Issue  Carried  November  7 

At  the  general  election,  Nov.  7,  the  measure 
in  California  which  provided  for  an  appropria- 
tion of  $15,000,000  for  State  road  work  was  ap- 
proved by  a  large  majority.  As  outlined  in 
the  Engineering  Record  of  Oct.  28,  page  536, 
the  new  appropriation  includes  $12,000,000  for 
completing  the  system  now  under  way  and 
$3,000,000  for  a  county  and  co-operative  plan 
under  which  eight  additional  extensions  will 
be  undertaken.  The  present  highway  organi- 
zation will  be  continued,  and  the  new  work 
is  to  be  started  at  once.  Several  counties  in 
California  have  also  voted  independent  bond 
issues.  Among  them  are  Sacramento  County, 
with  an  issue  of  $1,700,000,  and  Stanislaus 
County,  with  a  $1,500,000  issue. 


Open  Engineering  Department  Library 

The  genef-al  engineering  department  of  Union 
College,  Schenectady,  is  establishing  a  library 
and  reference  room.  Bulletins,  catalogs  and 
other  publications  are  wanted  from  state  en- 
gineering departments,  manufacturers  and 
other  institutions. 


Want  Uniform  Law  to  Prevent  Strikes 

The  formation  of  a  committee  to  make  sug- 
gestions to  Congress  and  state  legislatures  for 
the  perfection  of  laws  providing  amicable  set- 
tlements of  labor  disputes  was  announced  last 
Monday  by  V.  E.  Macy,  president  of  the  Na- 
tional Civic  Federation.  Every  phase  of  the 
country's  life  will  be  represented  in  the  com- 
mittee. 


Recommend  $7,000,000  Water 
Terminal  at  Bayonne 

New  Jersey  Harbor  Board  Submits  Plans  and 

Estimates  by  B.  F.  Cresson,  Jr.,  and  F.  Van 

Z.  Lane  to  Develop  420  Acres 

General  plans  for  the  development  of  a 
water  and  industrial  terminal  at  Bayonne,  N. 
J.,  that,  if  constructed,  will  rival  the  Bush 
Terminal  in  South  Brooklyn  were  filed  this 
week  with  the  Board  of  Commissioners  of  that 
city  by  the  New  Jersey  State  Board  of  Com- 
merce and  Navigation,  of  which  J.  Spencer 
Smith  is  president.  The  plans  were  prepared 
under  the  immediate  direction  of  B.  F.  Cres- 
son, Jr.,  chief  engineer  of  the  commission,  and 
F.  Van  Z.  Lane,  engineer  of  the  Bayonne  Cham- 
ber of  Commerce.  Five  schemes  were  pre- 
sented. The  fifth,  designated  as  Primary  In- 
stallation 5,  is  an  outgrowth  of  the  other  four, 
and  is  the  one  recommended  by  the  engineers. 

Location 

The  site  chosen  for  the  development  is  on 
the  Upper  New  York  Bay  frontage  of  Bay- 
onne, extending  from  a  point  between  East 
Thirty-fifth  and  East  Thirty-sixth  Streets  to 
East  Forty-sixth  Street,  and  from  the  Na^ 
tional  Docks  Railroad  to  the  pierhead  line;  it 
embraces  420  acres,  of  which  approximately 
400  acres  are  under  water.  The  tract  is  en- 
tirely undeveloped.  The  scheme  recommended 
provides  dockage  for  thirty  modem  freight 
ships,  a  1000-car  railroad  yard,  with  facilities 
for  classifying  and  assembling  freight,  a  ferry 
terminal  for  Bayonne-Manhattan  service,  4 
miles  of  bulkhead  platform,  1,350,000  sq.  ft. 
of  one-story  bulkhead  sheds,  7,770,000  cu.  ft. 
of  second  and  third-story  bulkhead  sheds,  and 
more  than  200  acres  of  land  for  industrial 
buildings.  There  would  be  highway  and  trol- 
ley connections,  and  along  one  side  would  run 
a  railroad  having  direct  connection  with  prac- 
tically every  railroad  reaching  New  York  from 
the  New  Jersey  side. 

The  total  estimated  cost  of  the  installation 
is  $7,235,000,  of  which  $2,122,000  is  for  dredg- 
ing, bulkheading,  and  reclamation,  and  $5,- 
113,000  for  the  other  facilities.  The  plan  is 
to  provide  for  a  35-ft.  depth  of  water. 

The  report  is  the  result  of  legislation  passed 
a  year  ago,  and  a  series  of  conferences  early 
this  year  between  the  Bayonne  Chamber  of 
Commerce,  the  City  Commissioners  of  Bay- 
onne, the  State  Board  of  Commerce  and  Nav- 
igation, and  Irving  T.  Bush,  president  of  the 
Bush  Terminal  Company,  looking  to  the  de- 
velopment of  the  industrial  possibilities  of 
Bayonne. 

Experts  Wanted  to  Investigate 
Foreign  Markets 

To  obtain  men  to  act  as  trade  commission- 
ers and  special  agents  for  the  Bureau  of  For- 
eign and  Domestic  Commerce,  examinations 
will  be  held  Dec.  6  by  the  U.  S.  Civil  Service 
Commission.  The  duties  of  the  appointees  will 
be  to  present  data  which  will  enable  American 
manufacturers  to  plan  campaignis  for  the  sale 
of  their  goods  abroad. 

Men  are  wanted  to  undertake  the  following 
investigations:  Motor  vehicles  in  Russia  and 
the  far  East;  investment  opportunities  in  Rus- 
sia; metal-working  machinery  and  prime  mov- 
ers in  Russia  and  in  Brazil;  hardware  in 
Africa,  the  near  East,  and  India;  ports  and 
transportation  facilities  in  Russia  and  the  far 
East;  mineral  resources  in  the  far  East. 

Applicants  should  ask  for  form  275,  stating 
the  position  desired. 
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Must  Raise  About  $2,000,000  to 

Complete  New  Jersey  Sewer 

The  Passaic  Valley  Sewerage  Commission 
finds  that  the  trunk  sewer  cannot  be  built  for 
$11,250,000  subscribed  by  the  fifteen  New  Jer- 
sey municipalities  now  in  the  agreement.  The 
cost  will  probably  be  at  least  $13,000,000. 
Work  on  the  uncompleted  tunnel  under  Bay- 
onne  and  New  York  Bay,  the  most  difficult 
and  essential  part  of  the  improvements,  can- 
not be  resumed  until  additional  money  is 
raised.  The  legal  diflBculty  will  have  to  be 
met  by  application  to  the  legrislature  for  an- 
other time  extension. 


Short  Course  in  Highway  Engineering 
at  University  of  Illinois 

The  civil  engineering  department  of  the 
University  of  Illinois  announces  that  in  co- 
operation with  the  state  highway  department 
the  fourth  annual  short  course  in  highway  en- 
gineering will  be  held  at  the  University  Jan. 
8  to  19,  1917.  The  program,  now  in  course  of 
preparation,  is  planned  to  interest  those  en- 
gaged in  the  development  of  country  roads,  the 
administration  of  municipal  affairs  and  con- 
tracting. Each  subject  will  be  handled  by  a 
specialist. 

While  it  is  intended  that  the  course  shall 
be  a  continuation  of  the  work  of  last  year  for 
those  who  have  attended  previously,  courses 
will  also  be  arranged  for  those  attending  for 
the  first  time.  Special  attention  will  be  given 
matters  relating  to  bond  issues  and  the  devel- 
opment of  county-road  systems.  No  fee  is 
charged.  

Cleveland  Company  Wins  Suit  Over 

Concrete  Dock  Patent 

The  Cleveland  (Ohio)  Dock  Engineering 
Company  obtained  a  favorable  decision  in  an 
appeal  recently  brought  against  it  by  the  De- 
troit Iron  &  Steel  Company  disputing  patent 
1,089,405  covering  concrete  pier  construction. 
The  Cleveland  company,  in  1910,  designed  and 
built,  for  the  Detroit  firm,  a  concrete  dock. 
In  1913  the  latter  company  attempted  to  dupli- 
cate the  dock  without  recognizing  the  validity 
of  the  patent  in  question.  The  Cleveland  en- 
gineers brought  suit  and  won.  The  case  was 
appealed,  resulting  in  another  victory  for  the 
Cleveland  Dock  Engineering  Company. 


Propose  Texas  Highway  Commission 

A  bill  has  been  prepared  for  presentation 
to  the  next  legislature  creating  a  state  high- 
way department  for  Texas.  The  tentative 
document  provides  for  three  commissioners  to 
be  appointed  by  the  governor,  one  of  whom 
shall  devote  his  entire  time  to  the  commission 
at  a  salary  of  $4,000.  Funds  will  be  raised  by 
an  automobile  tax  of  25  cents  per  horsepower, 
the  minimum  taxation  being  $7.50  a  year  and 
the  maximum,  $15.  It  is  estimated  that  this  will 
insure  an  annual  income  of  $2,000,000.  One 
third  of  the  money  is  to  be  returned  to  the 
counties  in  which  the  machines  are  registered ; 
two  thirds  is  to  be  used  in  the  construction  of 
state  roads.  The  bill  will  be  presented  next 
January.  

Steamer  Breaks  Through  Canal  Lock 

Two  foot-gates  in  Lock  No.  7  of  the  Welland 
Canal  were  smashed  Nov.  5  when  a  steamer, 
traveling  at  too  high  speed,  crashed  through 
the  gates  and  dived  into  the  lock  below.  Ad- 
jacent farms  and  gardens  were  flooded.  The 
damage  is  estimated  at  $12,000. 


Winter  Training  for  New  York  Engi- 
neers in  Reserve  Corps 

Plans  are  on  foot  to  provide  military  drill 
and  instruction  in  military  engineering  for  the 
members  of  the  Engineer  Officers'  Reserve 
Corps  in  New  York  City.  The  organization 
formed  under  the  name  of  the  Civilian  Engi- 
neers' Training  Battalion,  which  provided  in- 


struction last  winter  and  spring  for  some  500 
of  those  who  attended  the  military  engineer- 
ing lectures,  will  be  taken  into  this  organiza- 
tion, many  of  its  members  having  applied  for 
commissions  in  the  Reserve  Corps,  and  a  con- 
siderable additional  number  being  expected  to 
do  so  in  the  near  future.  The  entire  training 
organization  will  be  in  immediate  charge  of 
Captain  Robins,  Corps  of  Engineers,  under  the 
direction  of  the  Eastern  Department  of  the 
United  States  Army,  and  it  is  hoped  that  ex- 
ceptionally good  facilities  for  instruction  in 
military  engineering  can  be  arranged  for  with 
the  assistance  of  the  state  military  authori- 
ties. 


What  Engineers  and 
Contractors  Are  Doing 


Open  New  Tech  Dormitories 

The  new  dormitories  of  the  Massachusetts 
Institute  of  Technology,  which  were  opened 
Nov.  6,  are  the  outgrowth  of  a  spirit  of  co- 
operation and  offer  greater  opportunities  for 
the  students  in  different  courses  to  become  ac- 
quainted. The  cream-colored  brick  structures 
are  situated  below  the  educational  buildings  on 
the  Riverway  and  are  one  of  the  first  examples 
in  Boston  of  the  Florentine  style  of  architec- 
ture. Student  government  will  be  the  policy  in 
the  new  dormitories. 


Engineering  Society  Activities 


Engineers'  Club  of  Trenton,  N.  J.,  will,  at  its 
Nov.  22  meeting,  entertain  as  its  guest  Har- 
rington Emerson,  of  the  Emerson  Company, 
of  New  York  City.  He  will  speak  on  efficiency. 

Engineers*  Club  of  Philadelphia  will  hold  a 
meeting  Nov.  27  for  junior  members.  Tele- 
phone engineering  will  be  the  subject  of  lec- 
tures by  A.  P.  Godsho,  A.  L.  Gracy  and  J.  H. 
Mahan.  A  prize  of  $50  will  be  awarded,  at  the 
end  of  the  club  fiscal  year,  for  the  best  paper 
by  a  junior  member  describing  an  engineering 
work  with  which  the  writer  has  been  connected, 
or  recording  investigations  contributing  to  en- 
gineering knowledge. 

Colorado  Association  of  members  of  the 
American  Society  of  Civil  Engineers  was  ad- 
dressed Nov.  11  by  M.  H.  Aylsworth  and 
Fred  J.  Rankin,  chairman  and  engineer  re- 
spectively of  the  Colorado  Public  Utilities  Com- 
mission. "State  Control  of  Public  Utilities" 
and  "Regulation  from  a  Engineering  Stand- 
point" were  their  topics. 

The  Associated  Engineering  Societies  of  St. 
Louis  heard  Capt.  Offnere  Hope,  Coast  Artil- 
lery Corps,  U.  S.  A.,  speak  Nov.  15,  on  "Our 
Coast  Defenses."  The  meeting  was  held  under 
the  auspices  of  the  local  section  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  At  a 
future  meeting  L.  C.  Nordmeyer  will  give  per- 
sonal experiences  and  observations  on  China. 

Cleveland  Engineering  Society  will  meet 
Nov.  21.  F.  H.  Newell  and  Isham  Randolph 
will  speak  on  "A  Practical  Plan  of  Co-opera- 
tion" and  "What  the  Established  Technical 
Man  Owes  to  the  Beginner."  Hunter  McDon- 
ald will  outline  to  the  meeting  reasons  why  a 
government  nitrate  plant  should  be  located  at 
Muscle  Shoals.  The  subcommittee  on  plan, 
of  which  Mr.  Newell  is  chairman,  will  also 
meet  Nov.  21  in  the  Cleveland  society  rooms 
to  draft  a  plan  for  submission  to  the  third 
conference  of  the  committee  on  co-operation  to 
be  called  in  Chicago  early  in  1917. 

Harvard  Engineering  Society  of  New  York 
will  hold  its  tenth  annual  dinner  at  the  Harvard 
Club,  Dec.  7.  President  A.  Lawrence  Lowell 
and  W.  S.  Kies,  vice-president,  American  Inter- 
national Corporation,  are  among  the  speakers. 

Municipal  Engineers  of  the  City  of  New 
York,  at  their  Nov.  22  meeting,  will  hear  Ed- 
ward M.  Blaw,  assistant  engineer.  Board  of 
Estimate  and  Apportionment,  New  York  City, 
tell  of  the  preparation  of  the  building  district 
maps  of  the  city.  Special  entertainment  will 
be  provided  Nov.  25,  instead  of  the  customary 
program. 


Francis  C.  Shenehon,  of  the  Uni- 
versity of  Minnesota,  who  has  been  engaged 
on  hydraulic  investigations  in  Illinois  since 
last  June,  has  been  retained  as  an  expert  in 
the  settlement  of  the  terms  of  a  lease  for  water 
power  between  the  Marseilles  Land  &  Water 
Power  Company  and  the  Northern  Illinois 
Light  &  Traction  Company.  The  water  power 
company  has  a  dam  across  the  Illinois  River 
at  Marseilles  and  sells  power  to  the  traction 
company  under  a  lease  covering  a  period  of 
180  years,  five  of  which  have  passed.  The 
document  is  so  contradictory  that  a  court  of 
equity  has  been  called  upon  to  determine  its 
real  meaning.  In  addition  to  Dean  Shenehon, 
Thomas  W.  Orbison  and  Isham  Randolph,  con- 
sulting engineers,  of  Appleton,  Wis.,  and  Chi- 
cago, respectively,  have  been  engaged  as  engi- 
neering experts  to  look  after  the  interests  of 
the  water  power  company. 

J.  R.  Sherman  has  resigned  as  assistant 
engineer,  U.  S.  Reclamation  Service  at  Meadow 
Creek,  Wash.,  to  go  to  South  America.  He 
will  have  charge  of  construction  of  a  large 
tailings  dam  near  Rancagua,  Chile,  for  the 
Braden  Copper  Company. 

William  A.  Duff,  whose  appointment 
as  assistant  chief  engineer  of  the  Canadian 
Government  Railways  was  announced  in  these 
columns,  has  been  in  the  employ  of  that  road 
since  1913.  After  graduating  from  the  Uni- 
versity of  Toronto  in  1901  he  joined  the  engi- 
neering staff  of  the  Vancouver,  Victoria  & 
Eastern  Railway.  The  following  year  he  went 
to  the  Grand  Trunk  Railway  and  in  1903  en- 
tered the  employ  of  the  Kenwood  Bridge  Com- 
pany at  Chicago.  That  was  followed  by  his 
appointment  in  1905  to  a  position  with  the 
Canadian  Bridge  Company.  During  1907  and 
1908  Mr.  Duff  was  chief  draftsman  in  the 
bridge  department  of  the  Transcontinental 
Railway  and  from  then  until  1913,  assistant 
bridge  engineer.  He  resigned  in  1913  to  go 
to  the  Canadian  Government  Railways. 

William  L.  Bowman,  civil  engineer 
and  lawyer,  of  New  York  City,  has  removed 
his  office  to  the  Equitable  Building. 

E.  W.  KiBBEY  has  resigned  as  county 
engineer  of  Koochiching  County,  Minnesota, 
and  as  city  engineer  of  International  Falls  to 
take  active  charge  of  the  Kibbey  Engineering 
Service  Company,  with  offices  in  the  Plymouth 
Building,  Minneapolis.  The  firm  will  special- 
ize in  service  to  bonding  companies  and  con- 
tractors. G.  S.  Kibbey  and  E.  W.  Kibbey  have 
also  organized  the  Minnesota  Construction 
Company  for  general  contracting,  specializing 
in  tile  drainage  work. 

William  H.  Vance,  formerly  engineer 
maintenance  of  way  of  the  Louisiana  & 
Arkansas  Railway,  has  been  made  chief  engi- 
neer. The  position  he  formerly  held  has  been 
abolished.  Mr.  Vance  has  been  in  the  employ 
of  the  Louisiana  &  Arkansas  since  1906  and 
in  railway  service  since  1902. 

M.  F.  Clements  has  been  promoted 
from  assistant  engineer  to  engineer  of  bridges 
for  the  Northern  Pacific  Railway,  succeeding 
H.  E.  Stevens,  promoted.  Mr.  Clements  is  a 
graduate  of  the  University  of  Iowa,  class  of 
1899,  and  has  been  with  the  Northern  Pacific 
since  1907.  After  graduation  he  entered  the 
service  of  the  Burlington,  Cedar  Rapids  & 
Northern  Railway,  remaining  with  that  road 
until  1902,  when  he  was  appointed  chief 
draftsman  for  the  maintenance  of  way  de- 
partment of  the  Chicago,  Rock  Island  and 
Pacific  Railway.  A  year  with  the  Clinton 
Bridge  Company  preceded  his  appointment 
with  the  Northern  Pacific  in  1907  as  drafts- 
man on  bridge  design.  Mr.  Clements'  advance- 
ment was  steady  and  at  the  time  of  his  recent 
promotion  he  was  in  charge  of  track  elevation 
at  Spokane 
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Edwin  G.  Foster,  formerly  assistant 
engineer  for  the  Buffalo,  Rochester  &  Pitts- 
burgh Railway,  has  been  made  valuation  en- 
gineer, with  office  at  Rochester,  N.  Y. 

George  W.  Corrigan  has  been  pro- 
moted from  roadmaster  to  division  engineer 
of  the  Stockton  division  of  the  Southern  Pa- 
cific System.  Since  graduation  from  the  Uni- 
versity of  Missouri  in  1900  he  has  been  actively 
engaged  in  railroad  engineering  work  in  the 
West. 

K.  A.  Sinclair  has  resigned  as  acting 
county  engineer  of  Douglas  County,  Oregon, 
and  returned  to  Portland. 

Jefferson  D.  Davis  recently  re- 
turned to  New  York  City  from  Idaho,  where 
he  was  superintendent  in  charge  of  construc- 
tion of  the  Bear  Lake  pumping  station.  Mr. 
Davis  is  now  in  Halifax,  N.  S.,  serving  as 
expert  witness  on  the  failure  of  a  dock,  owned 
by  Furness  Withey  &  Company,  which  col- 
lapsed two  years  ago  when  a  valuable  cargo 
was  unloaded  thereon. 

George  W.  Townsend,  who  recently 
resigned  from  the  Baltimore  Sewerage  Com- 
mission, is  now  engineer  in  charge  of  the  safety 
department  of  the  Barrett  Company  at  Frank- 
ford,  Pa. 

J.  H.  Fargo  has  resigned  from  the  employ 
of  Renhart  &  Donovan,  contractors,  of  Okla- 
homa City,  to  become  superintendent  for  Van- 
denberg  &  Pawley,  general  contractors,  of 
Wfchita,  Kan. 

T.  B.  Hudson,  for  the  last  6%  years 
chief  civil  engineer  of  the  Indiana  Steel  Com- 
pany, is  now  engineer  in  charge  of  construc- 
tion at  the  Maryland  plant  of  the  Bethlehem 
Steel  Company.  Mr.  Hudson  was  with  the 
Indiana  firm  for  nine  years. 

Clyde  Potts,  consulting  engineer,  of 
New  York  City,  has  been  engaged  by  Strat- 
ford, Conn.,  to  design  60  miles  of  sewers  and 
a  sewage-disposal  plant.  The  project  will  cost 
?450,000. 

Frank  J.  Phillips,  who  has  been 
with  the  Miami  Conservancy  District  since 
graduation  from  the  University  of  Iowa  in 
1915,  is  now  in  the  sales  department  of  the 
General  Fireproofing  Company  at  Youngs- 
town. 

Jacob  L.  Bauer  has  been  reappointed 
county  engineer  of  Union  County,  New  Jersey. 
His  office  is  at  Elizabeth. 

E.  A.  Lindberg  has  left  the  employ  of 
the  Aluminum  Company  of  America  to  take 
a  position  with  the  Utah  Copper  Company. 
He  was  graduated  from  the  University  of 
Nebraska  in  1912  and  was  with  the  Aluminum 
company  two  years. 

H.  F.  McGregor,  formerly  superinten- 
dent of  streets  and  bridges  of  Tacoma,  Wash., 
has  been  appointed  superintendent  of  the 
water  department. 

Colin  D.  Murdock,  chief  computer  of 
local  improvement  districts  in  the  city  engi- 
neering department  of  Tacoma  Wash.,  for 
the  past  seven  years,  will  succeed  H.  F.  Mc- 
Gregor as  superintendent  of  streets  and 
bridges. 

Bert  Schneider,  who  was  with  the 
engineering  forces  of  H.  L.  Cooper  on  the 
Keokuk  power  development,  is  now  employed 
in  the  engineering  department  of  the  Sparrows 
Point  plant  of  the  Bethlehem  Steel  Company. 

W.  E.  Belcher,  of  the  Stone  &  Webster 
Engineering  Corporation,  has  been  assigned 
to  work  in  Akron,  Ohio,  as  engineer  represent- 
ing the  structural  division.  Construction  is  in 
progress  on  four  large  buildings  for  the  B.  F. 
Goodrich  Company. 

Richard  C.  S.  Watson,  formerly  %n- 
gineer  on  surface  and  mine  surveys  for  th« 
St.  Joseph  Lead  Company  of  Bonne  Terre, 
Mo.,  is  now  mine  engineer  for  the  Donk  Broth- 
ers Coal  &  Coke  Company  at  Collinsville,  111. 


After  being  educated  at  the  Castle  Hills  and 
Saint  Paul  schools,  London,  England,  Mr. 
Watson  went  to  South  America,  where,  for 
fourteen  years,  he  was  engaged  on  railroad 
construction,  land  and  mine  surveys,  and 
smelter  construction.  He  returned  to  the 
United  States  in  1911.  Previous  to  his  em- 
ployment by  the  St.  Joseph  Lead  Company, 
Mr.  Watson  was  with  the  St.  Louis  Smelting 
&  Refining  Company. 

A.  S.  Clarson  has  been  appointed  city 
engineer  of  Verdun,  Quebec.  He  was  for  some 
time  on  the  staff  of  the  Montreal  Electrical 
Commission  and  has  also  been  associated  with 
engineering  projects  in  England. 

0.  T.  R  e  e  c  E,  consulting  engineer,  of  Ox- 
ford, Kan.,  has  been  retained  by  the  commis- 
sioners of  Comanche  County  to  design  and 
build  several  concrete  bridges.  His  headquar- 
ters will  be  at  Coldwater,  Kan.,  temporarily. 

C.  E.  Painter  has  resigned  from  the  em- 
ploy of  Black  &  Veatch,  consulting  engineers, 
of  Kansas  City,  Mo.,  to  become  associated  with 
the  J.  P.  Sprague  Company  of  that  city.  Mr. 
Painter  will  be  engaged  on  estimates  and  de- 
signs of  reinforced-concrete  buildings.  Mr. 
Painter's  first  engineering  work  was  with  Cal- 
casieu Parish,  Louisiana.  That  was  followed 
by  his  appointment  as  assistant  city  engineer 
of  Newton,  Kan.,  from  which  position  he  re- 
signed to  join  the  staff  of  Black  &  Veatch. 

LiTTELL  Snively  has  taken  a  position 
in  the  engineering  department  of  the  Canane* 
Consolidated  Copper  Company  at  Cananea, 
Mexico.  After  graduation  from  the  Colorado 
State  College  in  1906  Mr.  Snively  went  to  the 
Philippines  in  the  service  of  the  U.  S.  govern- 
ment. Since  his  return  to  the  United  States, 
three  years  later,  he  has  been  in  charge  of  sev- 
eral irrigation  projects.  He  was  resident  en- 
gineer on  the  Halligan  dam  at  Fort  Collins, 
Col.,  and  also  connected  with  the  North  Platte 
(Wyo.)  Valley  Irrigation  Company.  He  has 
also  been  a  member  of  the  engineering  depart- 
ment of  the  state  of  South  Dakota. 

Howard  Corley  has  resigned  from  the 
construction  staff  of  the  Babcock  &  Wilcox 
Company  to  become  erecting  engineer  for  the 
William  B.  Scaif  &  Sons  Company.  His  head- 
quarters are  at  Pittsburgh. 

Peter  Jenny,  formerly  with  the  Rob- 
ert Grace  Contracting  Company,  is  now  with 
the  J.  F.  Casey  Company.  He  is  employed 
on  sewerage  work  in  Milwaukee. 

Sanford  E.  Thompson,  consulting 
engineer,  of  Boston,  has  opened  new  offices 
and  laboratory  in  the  Federal  Street  Building. 
These  replace  the  Newton  Highlands  and  Milk 
Street  offices.  The  laboratory  equipment, 
which  includes  a  concrete  saw  and  a  125-ton 
compressing  machine,  permits  handling  work 
of  a  special  nature. 

A.  E.  Foreman  has  resigned  as  chief  as- 
sistant to  the  city  engineer  of  Victoria,  B.  C. 
He  had  been  in  the  employ  of  the  city  for  a 
number  of  years  and  assistant  city  engineer 
since  1912. 

W.  C.  P  E  a  R  C  E,  formerly  supervisor  of 
track  of  the  Chesapeake  &  Ohio  Railway,  has 
been  appointed  division  engineer  with  head- 
quarters at  Richmond,  Va.  F.  D.  Beale  is 
made  acting  division  engineer,  with  headquar- 
ters at  Clifton  Forge,  Va.,  and  H.  A.  Bertram 
becomes  acting  division  engineer  of  the  Chesa- 
peake &  Ohio  Railway  of  Indiana,  with  head- 
quarters at  Peru. 

J.  N.  George  &  Sons,  contractors,  of 
Shreveport,  La.,  have  completed  their  30-mile 
road  contract  at  Baton  Rouge  and  are  now 
starting  work  on  a  contract  in  De  Soto  Parish 
calling  for  25  miles  of  road  building. 

H.  N.  Legreid  has  resigned  as  county 
engineer  of  Humboldt  County,  Iowa,  and  as 
engineer  for  several  drainage  districts  in  that 
vicinity,  to  become  associated  with  Arthur  L. 
Webster,  consulting  engineer,  of  Wheaton,  111. 
Mr.  Leg^reid  will  have  charge  of  the  recently 
opened  office  at  Harvard,  111.     After  gradua- 


tion from  the  University  of  Wisconsin  in  190T, 
he  was  engaged  on  farm  and  district  engineer- 
ing and  contracting.  Five  years  later  he  was 
made  assistant  office  engineer  for  C.  G.  Elliott, 
of  Washington,  D.  C,  and  in  1914  went  to 
Iowa  as  assistant  county  engineer  of  Hum- 
boldt County  under  J.  L.  Parsons.  He  wa« 
made  county  engineer  the  next  year. 

J.  W.  Walter,  formerly  of  the  Plains 
division  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway,  has  been  made  assistant  engineer  in 
charge  of  construction  of  an  80-mile  branch 
line  in  Oklahoma  and  Texas. 

Black&Veatch,  of  Kansas  City,  have 
been  officially  appointed  consulting  eng:ineers 
to  the  superintendents  of  the  water  and  light 
plants  who  are  members  of  the  Kansas  League 
of  Municipalities. 

James  H.  Reding,  civil  engineer  with 
R.  Winthrop  Pratt,  of  Cleveland,  Ohio,  is  on 
the  Mexican  border,  at  El  Paso,  as  first  lieu- 
tenant in  the  first  battalion  of  Ohio  engineers. 
He  has  just  completed  a  detail  as  adjutant  of 
both  the  first  battalion  and  the  provisional 
regiment  of  the  engineers,  the  latter  having 
been  recently  organized  from  flie  militia  engi- 
neers stationed  at  El  Paso. 

C.  P.  Collins,  whose  resignation  as  sani- 
tary engineer  of  Johnstown,  Pa.,  was  noted 
in  the  Nov.  4  issue,  has  re-entered  the  service 
of  the  city  and  will  continue  to  direct  the  sani- 
tary work. 

S.  R.  Oldaker  has  been  appointed  city 
engineer  of  Hermiston,  Ore. 

R.  E.  Shuck  has  been  transferred  to 
Spokane  to  succeed  M.  F.  Clements  as  assistant 
engineer  on  grade  separation  for  the  Northern 
Pacific  Railway. 

Fred  R.  Hesse r,  for  four  years  assist- 
ant engineer  of  the  Kansas  health  and  high- 
way departments,  has  joined  the  sales  force 
of  the  General  Fireproofing  Company  at 
Youngstown,  Ohio.  Mr.  Hesser  also  served  in 
the  bridge  department  of  the  Kansas  City  Ter- 
minal Railroad  Company. 

William  Osborne  Sell,  of  the 
Ferro  Concrete  Construction  Company,  Cin- 
cinnati, is  in  Rochester,  N.  Y.,  engaged  in  de- 
signing an  addition  to  the  Kodak  Park  plant 
of  the  Eastman  Kodak  Company. 


Obituary  Notes 


George  W.  Chambers,  contractor,  of 
Rochester,  N.  Y.,  died  recently  at  the  ag^e  of 
71.  Mr.  Chambers  was  associated  with  the 
late  James  D.  Casey  in  contracting  work  under 
the  firm  name  of  Chambers  &  Casey.  After 
the  death  of  Mr.  Casey  Mr.  Chambers  con- 
ducted the  business  alone.  He  engaged  ex- 
tensively in  railroad  building  and  had  con- 
tracts for  work  on  the  New  York  Barge  Canal. 

Leonard  Cole  Rittenhouse, 
junior  member  of  the  firm  of  James  H.  Ritten- 
house &  Son,  civil  and  mining  engineers,  of 
Scranton,  Pa.,  died  Nov.  10.  Mr.  Rittenhouse 
was  a  graduate  of  Pennsylvania  State  Col- 
lege, and  only  thirty-two  years  of  age.  One 
of  his  undertakings  that  elicited  considerable 
comment  was  the  connection  of  a  47-deg.  slope 
with  a  950-ft.  vertical  shaft  in  a  zinc  mine  at 
Franklin  Furnace,  N.  J. 


Civil  Service  Examinations 

Massachusetts. — Examinations  will  be  held 
Dec.  11  in  Boston  for  civil  and  sanitary  engi- 
neers. Residents  in  the  state  during  the  last 
year  are  eligible. 

New  York. — Examinations  for  state,  county 
and  village  service  will  be  held  Dec.  2  in  cities 
throughout  the  state.  Among  the  positions 
open  are  junior  assistant  engineer,  salary  $901 
to  $1,200;  junior  electrical  engineer,  salary 
$901  to  $1,200;  supervisor  of  dredging  plant, 
salary  $175  per  month. 
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New  Model  Hoist  Is  Designed  for 
Light  Lifting  and  Hauling 

For  those  who  prefer  manila  to  wire  rope 
for  light  hoisting  and  hauling,  the  Ingersoll- 
Rand  Company,  New  York  City,  has  brought 
out  a  new  model  "Little  Tugger"  hoist.  The 
square  piston,  reversible  driving  engine,  auto- 
matic lubricating,  inclosed  gearing,  drum-re- 
lease clutch  and  worm-operated  band  brake 
are  essentially  the  same  as  in  the  No.  1  model. 
The  principal   differences  are  in  the  diameter 


NEW  HOIST  OPERATED  BY  STEIAM  OR  COMPRESSED 
AIB — WEIGHS  358  FOUNDS 

and  length  of  the  drum,  width  of  flanges  and 
the  main  frame  and  overall  dimensions. 

Although  designed  primarily  for  under- 
g^round  work,  it  is  recommended  by  the  manu- 
facturer for  all-around  hoisting,  hauling  and 
handli^'g  in  mines,  tunnels,  quarries  and  indus- 
trial plants. 

Tool  Company  Opens  New  Factory 

The  new  plant  of  the  Van  Dom  Electric 
Tool  Company,  Cleveland,  which  was  recently 
opened,  will  about  double  the  company's  pro- 
duction. The  building  is  made  of  steel,  brick 
and  concrete  with  maximum  lighting  surface. 
The  greatest  possible  effort  seems  to  have  been 
made  to  secure  efiBcient  factory  operation. 
Among  the  points  to  be  emphasized  is  that 
all  inspectors  report  directly  to  the  chief  engi- 
neer. This,  according  to  officials  of  the  Van 
Dom  company,  is  necessary,  as  if  these  men 
reported  to  the  production  department  there 
might  be  a  tendency  to  "get  out  the  work  by 
overlooking  slightly  defective  parts." 


Jack  Used  to  Straighten  Poles 

A  jack  which  has  proved  an  efficient  means 
of  straightening  or  pulling  poles  is  a  product 
of  Templeton,  Kenley  &  Company,  Limited,  of 
Chicago.  The  device,  as  shown,  is  operated 
by  one  man  and  works  when  inclined  at  an 
angle  of  45  deg.  In  the  instance  illustrated 
sixteen  strokes  of  the  lever  pushed  the  pole 
into  a  vertical  position.    The  I-beam  base  pre- 


vented ground  slippage  and  the  cap  of  the  rack 
bar  formed  a  dependable  truss.  Jacking, 
sighting  and  tamping  can  all  be  done  hy  one 
man.  The  manufacturers  suggest  the  use  of 
their  jack  to  avoid  the  danger  of  internal 
strains,  which  might  cripple  the  men  when 
such  a  device  is  not  used. 


Pine  Export  Company  to  Investigate 

European  Markets 

The  Yellow  Pine  Export  Lumber  Company 
was  recently  organized  at  New  Orleans  for 
the  purpose  of  extending  American  lumber 
markets  in  Europe  and  South  America.  The 
company  will  have  a  large  capital  and  through 
co-operation  of  all  of  the  mills  of  the  company 
a  lumber  order  of  any  size  will  be  handled  by 
the  mills  as  a  collective  group.  It  is  the  in- 
tention of  the  new  company  to  send  special 
agents  to  South  America,  and  to  Europe  fol- 
lowing the  declaration  of  peace. 


Italy.  It  is  believed  that  these  are  the  first 
covering  a  product  and  process  involving  the 
introduction  of  colloidal  matter  into  bitumens 
of  all  types.  The  process  consists  of  the  in- 
troduction of  clay  in  the  form  of  a  colloidal 
aqueous  paste  and  combines  this  paste  with 
the  bitumen  in  such  a  way  that  after  the  water 
is  driven  off,  the  bitumen  forms  the  continuous 
phase  of  the  colloidal  material. 


Outline  for  Study  of  Bitumens 

The  Barber  Asphalt  Paving  Company  has 
published  an  "Outline  for  the  Study  of 
Bitumens,"  arranged  in  convenient  question 
and  answer  form  with  space  for  additional 
memoranda.  While  the  whole  subject  of  bitu- 
mens is  covered,  the  outline  has  been  prepared 
with  especial  reference  to  the  asphaltic  ma- 
terials used  in  highway  construction.  The 
booklet  contains  references  to  most  of  the 
standard  text  books  on  highway  engineering 
and  is  a  convenient  reference. 


Portable  Conveyor  Reduces  Cost 
of  Unloading  Material 

A  portable  conveyor  designed  for  use  by  coal 
dealers  will  probably  interest  contractors  who 
handle  much  material.  The  machine  illus- 
trated is  said  to  have  reduced  the  cost  of  un- 
loading by  almost  50  per  cent.  Aside  from 
this  saving,  the  large  gondola  cars  and  increas- 
ing distance  required  between  the  cars  and  the 
unloading  point  have  made  it  nearly  impos- 
sible for  one  man  to  shovel  from  the  car  to  the 
farthest  point  of  the  dumping  ground. 

The  device  is  manufactured  by  the  Stephen- 


Business  Notes 

B.  A.  Brennan,  formerly  contract  manager 
of  the  Westinghouse  Machine  Company  and 
later  sales  manager  of  the  power  department  of 
the  Bethlehem  Steel  Company,  has  resigned  as 
vice-president  of  the  Mercantile  Trust  Com- 
pany of  St.  Louis  to  accept  the  presidency  of 
the  Citizens  Company,  Incorporated,  of  Balti- 
more. 

A.  Leschen  &  Sons  Rope  Company,  of  St. 
Louis,  is  constructing  a  $100,000  administration 
building  adjoining  its  factory.    The  new  struc- 


CONVEYOR  UNLOADS 
1465  BRICK  IN  AN 
HOUR  AND  LOADS  648 
SACKS  OF  CEMENT  IN 
LESS  THAN  TWO  HOURS 


Adamson  Manufacturing  Company  of  Aurora, 
111.  It  has  an  18-in.  belt  conveyor,  which  meas- 
ures 16  ft.  from  center  to  center.  A  2-hp. 
covered  motor  supplies  the  power,  and  a  pair 
of  trucks  permit  easy  moving.  One  user  states 
that  two  men  moved  1465  brick  in  an  hour  with 
the  machine.  A  car  was  loaded  with  648  sacks 
of  cement  in  1  hour  56  minutes. 


SIXTEEN    STROKES    HADE    POLE    VERTICAL 


John  Scott  Medals  Awarded 

Acting  on  the  recommendation  of  the  Frank- 
lin Institute,  the  city  of  Philadelphia,  recently 
awarded  John  Scott  legacy  medals  and  pre- 
miums to  John  V.  N.  Dorr,  president  of  the 
Dorr  Cyanide  Machinery  Company,  of  New 
York  City,  and  to  Carl  E.  Akeley,  sculptor, 
naturalist  and  African  explorer,  who  is  con- 
nected with  the  American  Museum  of  Natural 
History. 

The  basis  of  the  award  to  Mr.  Dorr  was  the 
invention  of  the  Dorr  classifier — for  separat- 
ing quick  from  slow-settling  materials  when 
both  are  suspended  in  a  liquid,  the  Dorr  thick- 
ener, for  dewatering  slimy  material,  when  sus- 
pended in  a  liquid,  and  t/ie  Dorr  agitator, 
for  maintaining  slimy  material  in  suspension. 

The  award  was  made  to  Mr.  .'Vkeley  for  the 
invention  of  the  Cement  Gun,  manufactured 
by  the  Cement  Gun  Company,  of  New  York 
City.  

Patents  Issued  on  Colloidal  Bitumens 

United  States  patents  have  been  issued  to 
Clifford  Richardson  on  an  improved  "bitumin- 
ous substance"  and  on  the  process  of  manu- 
facture. Similar  patents  have  also  been 
granted  in  Canada,  Great  Britain,  France  and 


ture  will  be  75  x  115  ft.  with  three  stories  and 
basement.  The  top  floor  will  be  devoted  to  a 
restaurant;  recreation  rooms  and  shower 
baths   will   occupy   the   basement. 

Parsons  Company  of  Newton,  Iowa,  has  re- 
moved its  New  York  office  to  18  West  Thirty- 
fourth   Street. 

Troy  Wagon  Works  Company  has  just  estab- 
lished a  connection  with  R.  P.  Carroll  of  Cleve- 
land, Ohio,  who  will  act  as  local  district  man- 
ager and  will  handle  an  entire  line  of  Troy 
motor  truck  trailers. 

A.  M.  Anderson,  Chicago  sales  representa- 
tive of  the  Oshkosh  Manufacturing  Company, 
has  removed  to  605  South  Dearborn  Street. 

F.  Raniville  Company  of  Grand  Rapids, 
Mich.,  has  opened  a  New  York  office  at  6 
Church  Street,  in  charge  of  George  S.  Baker. 
.\  complete  stock  of  the  company's  goods  will 
be  maintained  at  the  new  branch. 

Badger  Meter  Manufacturing  Company  of 
Milwaukee  recently  sold  2500  water  meters  to 
Kansas    City,   Mo. 

Dunn  Wire-Cut  Lug  Brick  Company  of  Con- 
neaut,  Ohio,  has  three  additional  licensees. 
They  are  the  Streator  Clay  Manufacturing 
Company,  Streator,  111.,  which  has  a  daily  ca- 
pacity of  60,000  paving  block,  the  Martinsville 
Brick  Company,  of  Martinsville,  Ind.,  with  a 
daily  productive  capacity  of  30,000,  and  the 
Cleveland  Brick  Clay  Company. 

Robert  C.  Clifford,  who  for  the  last  four 
years  has  been  district  sales  manager  for  the 
United  States  Cast  Iron  Pipe  &  Foundry  Com- 
pany, is  now  associated  with  the  Walter  A. 
Zelnicker  Supply  Company,  St.  Louis,  in  charge 
of  the  rail  department. 
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Railroad  Matters 

ALREADY  there  are  indications  that 
the  prediction  in  the  Engineering 
Record  last  week  that  the  railroad  inves- 
tigation would  be  momentous  are  to  be 
realized.  But  the  congressional  investi- 
gation, apparently,  will  not  be  allowed  to 
absorb  all  of  the  time  that  the  public  can 
give  to  railroad  matters.  The  carriers 
have  instituted  numerous  actions  to  test 
the  constitutionality  of  the  eight-hour 
law,  while  the  brotherhoods  have  made 
affiliations  with  certain  of  the  unions  of 
railroad  employees,  so  that  instead  of 
400,000  standing  for  the  so-called  eight- 
hour  day,  there  will  be  700,000.  There 
is  no  need  of  counsel  to  follow  railroad 
matters  closely  in  the  next  few  months. 
The  newspaper  reading  public  will  not  be 
able  to  escape  from  their  consideration. 
As  never  before,  railroad  management, 
railroad  regulation,  railroad  ownership 
have  become  national  questions. 

Exercising  One's  Influence 

ELSEWHERE  in  these  pages  will  be 
found  an  editorial  on  appropriations 
for  the  Bureau  of  Standards.  Those  in 
sympathy  with  the  views  there  expressed 
should  write  to  their  congressmen  express- 
ing the  same  views  or  sending  a  copy  of 
the  editorial  together  with  a  letter  indors- 
ing the  position  taken.  With  few  excep- 
tions, the  members  of  Congress  hnve  little 
knowledge  on  scientific  subjects  and  un- 
less their  constituents  advise  them  as  to 
their  position  they  have  no  means  of  judg- 
ing of  the  importance  of  matters  before 
them  other  than  the  statements  of  the 
oflicials  requesting  the  appropriation.  If 
every  engineer  and  manufacturer  who  is 
benefited  by  the  bureau's  work  would  put 
his  ideas  before  his  congressman  or  before 
the  appropriate  congressional  subcom- 
mittee, the  bureau  could  get  anything, 
within  reason,  that  it  desired.  Besides 
writing  to  one's  own  representative,  it 
would  be  well  if  communications  were  also 
addressed  to  John  J.  Fitzgerald,  chairman 
of  the  House  Appropriations  Committee, 
and  to  Joseph  W.  Byrns,  chairman  of  the 
subcommittee  which  passes  upon  the  re- 
quests of  the  Bureau  of  Standards.  Ad- 
ditional copies  of  the  Engineering  Record 
will  be  sent  to  those  who  desire  to  cut  out 
the  editorial  referred  to  and  send  it  to 
Washington. 

An  Accomplishment 

IF  permanent  construction  had  been  a 
prerequisite  of  the  West  Okanogan  irri- 
gation project  the  system  would  never  have 
been  built.  That,  in  brief,  indicates  the 
policy  of  the  financiers  of  that  irrigation 
district.     They  wanted  to  have  an  irriga- 


tion system.  They  wanted  to  prevent  land 
speculation.  They  wanted  action.  They 
succeeded  in  each  of  these  objects.  The 
project,  which  is  the  subject  of  the  leading 
articlQ  in  this  issue,  was  laid  out  and  com- 
pleted within  a  year.  The  funds  available 
were  known.  Six  hundred  thousand  dol- 
lars was  the  limit  of  construction  cost. 
But  limiting  the  expenditure  did  not  cause 
the  details  to  be  slighted.  On  the  con- 
trary, the  best  efforts  of  the  engineers 
were  directed  toward  conservation  of  head 
and  minimum  leakage  and  toward  perma- 
nent construction  where  it  would  have 
been  wasteful  to  adopt  any  other  kind. 
The  landowner's  interests  were  safe- 
guarded, speculation-was  prevented  and  a 
healthy  if  slow  growth  assured. 

New  Influence  Line  Methods 

EXTENDING  in  range  and  detail  the 
field  of  the  newer  graphic  methods  of 
drawing  influence  lines  and  solving  in- 
determinate structures,  D.  B.  Steinman  in 
this  issue,  page  648,  contributes  a  most 
interesting  series  of  examples  of  the  use 
of  deflection  diagrams  as  influence  lines. 
In  fact,  the  idea  of  the  identity  between 
influence  lines  and  deflection  diagrams 
will  undoubtedly  tend  to  simplify  the  con- 
struction of  influence  lines,  particularly 
for  engineering  students.  The  applica- 
tions given  by  Mr.  Steinman  to  illustrate 
the  feasibility  and  advantages  of  the 
method  are  quite  striking.  Influence  lines 
for  reactions,  shears  and  bending  mo- 
ments in  simple  beams,  for  stresses  in 
the  members  of  a  simple  truss,  for  canti- 
lever spans,  for  a  two-hinged  portal  frame 
and  for  continuous  and  fixed-end  beams 
are  presented.  Both  practising  engineers 
and  teachers  will  find  his  discussion  illu- 
minating. 

The  Writing  Season 

DURING  the  spring  and  summer 
months,  when  the  season's  work  is 
being  laid  out  and  executed,  engineers  and 
contractors  have  little  time  for  anything 
except  the  immediate  business  in  hand. 
Even  during  the  winter  months,  of  course, 
there  is  work  to  be  done,  but  seldom  is  it 
as  pressing  as  the  tasks  that  fill  the  spring 
and  the  summer  days.  This,  then,  is  the 
season  that  is  most  likely  to  afford  oppor- 
tunity for  putting  on  paper  ^he  experi- 
ences gained  during  the  past  eight  or  nine 
months.  If  not  reduced  to  writing  now, 
when  they  are  in  mind,  they  are  likely 
never  to  find  a  permanent  record  and  both 
engineering  and  contracting  will  thereby 
suffer  a  permanent  loss.  It  is  strange  that 
those  who,  week  by  week,  follow  techni- 
cal developments  through  the  pages  of 
engineering   and   construction    magazines 


often  are  averse  to  recording  their  own 
experience  through  the  same  mediums. 
They  do  not  remember  that  if  everyone 
took  the  same  attitude  as  they  do,  techni- 
cal journals  would  be  impossible  and  the 
world's  progress  would  be  much  slower. 
This  is  the  writing  season.  If  you  have 
had  interesting  experiences  during  the 
season  now  closing,  make  your  record  now. 
Engineers  and  contractors  will  be  your 
debtors. 

Hiding  Their  Light 

THE  PRECEDING  PARAGRAPH,  sug- 
gesting that  this  is  the  writing  season, 
brings  to  mind  recent  correspondence 
with  an  engineer  having  a  large  practice 
among  small  municipalities  and  in  private 
projects  of  moderate  size.  He  protested 
that  there  was  little  in  his  experience  that 
would  be  of  interest  to  other  engineers, 
remarking  that  "he  seldom  did  monu- 
mental work."  Engineers,  by  and  large, 
however,  are  not  looking  for  descriptions 
of  monumental  work  so  keenly  as  they  are 
for  ideas  which  can  be  applied  in  their 
own  work.  The  small  commonplace  thing 
is  done  a  hundred  times  where  the  spec- 
tacular or  monumental  job  is  done  once. 
Judged  by  the  ratio  of  use,  therefore,  the 
small  item,  the  "kink,"  is  a  hundred  times 
more  serviceable  to  the  readers  of  engi- 
neering journals  than  is  a  striking  feature 
of  the  Catskill  Aqueduct  or  the  Panama 
Canal.  We  do  not  mean  to  decry  the  im- 
portance of  the  major  work,  but  merely 
to  remind  engineers  who  deal  habitually 
with  smaller  installations  that  their  ideas, 
by  repetition,  have  an  importance  far  be- 
yond the  measuring  stick  of  the  cost  on  a 
single  installation.  Here  and  there  about 
the  country  are  hundreds  upon  hundreds 
good  ideas  that  would  aggregate  large 
savings,  if  only  those  who  are  respon- 
sible for  the  ideas  would  realize  their 
news  value.  The  material  appearing  in 
the  "Hints  for  the  Contractor"  section  of 
the  Engineering  Record  is  proof  that  even 
on  the  smallest  job  there  are  features  that 
merit  discussion.  May  we  suggest  that 
each  reader  engaged  on  small  work  look 
at  his  job  from  this  angle  and  say  whether 
or  not  there  are  departures  from  custom- 
ary practice?  If  the  answer  is  in  the 
aflfirmative,  put  the  experience  on  paper, 
and  "do  it  now." 

Utility  Development 

THAT  the  public  is  the  finally  responsi- 
ble party  in  utility  development  was 
admirably  set  forth  by  Mayor  James  M. 
Curley  of  Boston  at  a  recent  hearing  upon 
the  revenue  requirements  of  the  Boston 
Elevated  Railway.  The  chief  executive  of 
the  Massachusetts  capital  delivered  a  cour- 
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ageous   address  to  the  effect  that  if  the 
company    demonstrates    that    it    is    being 
economically     managed     relief    should    be 
recommended  to  the  incoming  Legislature, 
preferably  along  the  lines  of  reduced  taxa- 
tion rather  than  of  fare  increase.    In  some 
quarters  the  idea  is  held  that  if  a  public 
utility  cannot  afford  to  embark  upon  a  fur- 
ther extension  of  facilities  of  costly  char- 
acter at  a  given  period,  the  public  should 
be  expected  to  await  more  prosperous  times 
before  such  facilities  are  undertaken.    This 
viewpoint,    the    mayor    demonstrated,    is 
mistaken.     In  the  last  analysis  it  must  be 
the  public  and  the  public  alone  which  meets 
the  cost  of  any  given  service,  including  all 
charges  connected  therewith,  and  therefore 
the  public  is  the  rightful  decider  as  to  what 
supernormal    extensions    shall    be    under- 
taken,   with    the    single   proviso    that   the 
public  must  always  stand  ready  to  meet  the 
fair  cost  of  such  facilities.    This  is  a  very 
important  truth.     Possibly  it  may  appear 
self-evident  to   some   people,   but   in   view 
of  Mr.  Curley's  straightforward  utterance 
in   the   Boston    Elevated   investigation,  "it 
deserves    emphasis   at   this   time.     If   the. 
general  public  desires  a  service  and  is  will- 
ing to  pay  its  cost,  then  the  economic  justi- 
fication for  these  facilities  becomes  a  purely 
academic    question.     The    utility   manage- 
ment has  done  its  duty  when  it  has  ac- 
quainted the  public  with  the  cost  of  the 
proposed  facilities. 

Industrial  Conference  Board 

ANNOUNCEMENT  was  made  in  New 
York   last  week  that   there   has   been 
formed  for  the  consideration  of  labor  prob- 
lems  the   National    Industrial    Conference 
Board,  representing  twelve  of  the  large  as- 
sociations of  manufacturers.    Unfortunate- 
ly, the  newspaper  publicity  which  followed 
the  announcement  gave  a  very  misleading 
impression  of  the  purpose  of  the  board. 
It  was  represented  to  be  a  movement  to 
fight   labor.     This   is   farthest  from  the 
minds  of  those  who  are  responsible  for 
the  movement.     They  realize  keenly  that 
warlike  methods  in  dealing  with  labor  are 
not   only   obsolete   but   are   attended   by 
grave  dangers.     Their  proposal  is  to  lay 
before  the  country  the  true  facts  regard- 
ing labor  difficulties   and   also   to   bring 
about    the     adoption     of    fundamentally 
sound    labor    policies    in    the    industries 
represented    in    the    several    associations 
having    affiliations    with   the    board.      In 
other   words,   the   constructive   activities 
are  to  be  given  major  emphasis,  while  the 
other  line  of  action  will  be  to  lay  before 
the  public  the  true  facts  when  controver- 
sies   actually    arise.      The    Engineering 
Record  believes  that  the  management  of 
the  board  is  in  the  hands  of  those  who  will 
face  conditions  as  they  find  them  and  who 
will  not  hesitate  to  suggest  remedies  that 
are  correct  even  though  counter  to  the 
wishes  of  those  manufacturers  whose  in- 
difference  and   lack   of   true   insight   into 
the  nature   of  our  labor  problems  have 
brought  us  to  the  present  condition.     It 
will  need  courage  to  take  such  a  stand, 
but  only  such  a  stand  can  result  in  a  real 
solution. 
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Grade-Crossing  Protection 

RECOMMENDATIONS  looking  to  a 
standardization  of  grade-crossing  signs 
and  other  protection  throughout  the 
United  States  were  presented  at  the  an- 
nual convention  in  Washington  last  week 
of  the  National  Association  of  Railway 
Commissioners.  These  include  a  standard 
warning  sign  at  least  300  ft.  from  the 
crossing  in  each  direction,  the  use  by  day 
by  crossing  flagmen  of  a  white  disk  with 
the  word  "Stop"  standing  out  prominently, 
instead  of  the  varicolored  flags  now  in  use, 
and  the  use  by  night  of  a  red  lantern! 
They  also  call  for  the  painting  of  crossing 
gates  in  one  certain  way,  the  removal  as 
far  as  possible  of  obstructions  to  a  clear 
view  of  coming  trains  and  the  grading  of 
approaches  so  that  free  passage  of  ve- 
hicles will  not  be  impeded. 

These  suggestions,  highly  commendable 
in  the  main,  are  not  all  new.  Several 
railroads,  recognizing  the  inadequacy  of 
the  old  protective  devices  against  fast- 
going  automobiles,  have  been  working 
along  similar  lines.  If  the  recommenda- 
tions of  the  commissioners  are  to  be 
carried  out  the  constituted  authorities 
must  take  it  upon  themselves  to  provide 
the  sites  for  the  signs,  to  help  grade  the 
approaches  and  to  induce  adjacent  prop- 
erty owners  to  remove  unnecessary  ob- 
structions to  vision.  And  all  this  will 
work  toward  that  co-operation  in  the  ex- 
pense of  grade-crossing  protection  that 
seems  to  this  journal  as  desirable  as  co- 
operation in  the  expense  of  grade-crossing 
elimination. 

But  the  public  and  the  railroad  should  not 
relieve  the  autoist  of  all  responsibility. 
We  are  said  to  be  a  nation  of  gamblers, 
and  so  long  as  it  is  a  fair  wager  that  there 
is  no  train  coming,  or  that  we  can  beat 
the  train  to  the  crossing  if  it  is  coming, 
many  of  us  will  continue  to  take  the 
chance  in  spite  of  disks,  bells  and  gates. 
Therefore  on  out-of-town  highways,  where 
speeding  prevails,  the  approaches,  instead 
of  being  graded  to  permit  unimpeded  pas- 
sage across  the  tracks,  should  be  graded 
to  impede  such  passage,  by  steep  bumpers 
or  ridges  across  the  roadway,  as  proposed 
by  T.  G.  Dabney  in  the  Engineering  Record 
of  Nov.  11,  page  600.  Failure  to  slow 
down  at  such  a  bumper  would  mean  dis- 
aster, and  only  the  veriest  speed  maniac 
would  bet  on  a  sure  loser. 


nels.     Indeed  it  is  probable  that  the  first 
attempt  at  the  construction   of  a  tunnel 
under  the  channel,  begun  more  than  forty 
years  ago,  could  have  succeeded  even  with 
the    limited    means    and    experience   then 
available.       Not     construction     difficulties 
but  the   obstinacy  of  the  British  public 
halted  the  first  effort  to  drive  the  tunnel. 
The  task  of  the  promoters  has  thus  been 
without   parallel   in   the   history  of  great 
enterprises.  Instead  of  having  to  convince 
the  nations  concerned  that  the  project  was 
feasible,  profitable  in  itself  and  of  great 
economic    advantage    to    both    parties- 
points  conceded  from  the  outset— the  pro- 
moters  have   been   faced   with  the   more 
serious    difficulty    of    combating    an    un- 
founded prejudice.    The  idea  that  such  a 
tunnel   would   destroy   England's   insular 
position  and  lay  her  open  to  easy  invasion 
took  such  deep  root  in  the  British  mind 
that  this  project  of  international  impor- 
tance has  stood  checkmated  since  1882.    It 
has  taken  a  European  catastrophe  to  up- 
root this  prejudice  and  bring  England  to 
the  point  of  seriously  considering  a  great 
public  work  which  would  not  only  be  of 
economic  benefit  but  might  be  of  inesti- 
mable military  value.     The  threat  of  the 
submarine  to   Erigland's   sea  power,   and 
tjie  object  lesson  of  Germany,  far  better 
able  to  live  within  herself  than  Britain 
yet  seriously  hampered  in  the  present  con- 
flict by  blockade,  are  believed  to  have  won 
for  the  proposed  tunnel  a  consideration 
which  was  denied  to  better  arguments. 

There  is  no  doubt  that  this  project, 
which,  large  as  it  is,  would  cost  less  than 
the  sum  spent  in  a  few  days  by  England 
alone  to  carry  on  the  war,  could  be  fi- 
nanced at  the  present  time.  Were  the 
money  not  available  in  England,  it  is  safe 
to  say  that  American  bankers  would  re- 
quire no  further  demonstration  of  the 
practicability  of  the  project,  and  would 
welcome  the  opportunity  to  furnish  funds 
for  a  profitable  commercial  enterprise  of 
this  character,  in  view  of  the  far  greater 
sums  they  have  already  loaned  for  more 
destructive  purposes. 

It  is  to  be  hoped  that  this  time  British  ob- 
jectors will  be  convinced  or  silenced,  and 
that  the  project  will  realize  the  success  its 
merits  should  have  won  for  it  long  ago. 


Dr.  Douglas'  Gift  and  Its 
Significance 


The  Channel  Tunnel 


THE  history  of  the  project  for  a  tun- 
nel under  the  English  Channel,  out- 
lined on  page  645  of  this  issue,  affords  an 
example  of  traditional  British  conserva- 
tism. It  has  been  up  time  and  again,  but 
for  one  realon  or  another — and  generally 
on  account  of  military  considerations— has 
been  allowed  to  lapse. 

European  geologists  and  engineering 
experts  tell  us  that  the  actual  construction 
of  this  project  would  be  simple  compared 
to  the  difficult  problems  entailed  by  enor- 
mous earth  pressures,  tilted  and  faulted 
strata  and  great  flows  of  water  met  in 
driving  the  Simplon  and  other  Alpine  tun- 


THE  GIFT  by  Dr.  James  Douglas  of 
$100,000  as  the  beginning  of  an  endow- 
ment fund  for  the  library  of  the  United 
Engineering  Society  is  an  indication  of 
the  great  accomplishments  made  possible 
by  the  union  of  headquarters  of  the  na- 
tional engineering  bodies.  The  officials  of 
the  library  hope  that  the  endowment  will 
reach  $1,000,000,  and  they  are  already 
making  plans  for  expansion  which  will 
make  this  library  unique,  not  only  in  its 
collection  of  technical  books  and  period- 
icals, but  also  in  the  service  it  will  be 
prepared  to  render  the  members  of  the 
profession.  The  library,  through  its  ef- 
forts in  forming  committees  to  classify 
engineering  knowledge,  its  index  of  tech- 
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nical  periodicals  available  in  various  li- 
braries of  the  New  York  metropolitan 
district  and  its  information  service  on 
current  engineering  literature,  has  dem- 
onstrated its  virility  and  its  determination 
to  leave  nothing  undone  which  will  make 
its  resources  more  readily  available  to 
those  seeking  information  on  engineering 
subjects. 

The  plans  for  the  future  cannot  all  be 
made  public  at  this,  their  formative,  stage. 
Announcement  has  already  been  made, 
however,  of  the  plan  to  place  on  the  li- 
brary shelves  every  engineering  periodical 
published  in  the  world,  no  matter  in  what 
language.  Already  the  library  receives 
regularly  1000  technical  periodicals.  There 
are  some  250  more  not  on  the  mailing  list 
at  present.  It  is  proposed  that  these  shall 
be  added,  and  that  the  library  will  then, 
through  its  information  service,  be  able  to 
tell  anyone  seeking  a  particular  class  of 
information  when  data  on  that  subject  have 
appeared. 

It  can  be  expected  that  if  this  ideal — 
of  securing  all  that  is  available  through- 
out the  civilized  world — controls  the  plan 
for  the  periodical  division,  a  scope  equally 
broad  will  control  the  policy  of  the  library 
with  reference  to  the  acquisition  of  engi- 
neering books.  Those  familiar  with  li- 
brary resources  claim  that  the  consolida- 
tion of  the  library  of  the  American  Society 
of  Civil  Engineers  with  that  of  the  so- 
cieties already  on  Thirty-ninth  Street  has 
made  the  united  collection  the  greatest 
reservoir  of  technical  information.  With 
the  plans  in  hand,  the  position  of  the  li- 
brary will  be  strengthened,  while  at  the 
same  time  its  resources  will  be  made  more 
readily  available. 

Moreover,  the  needs  of  the  enlarged  li- 
brary have  been  constantly  in  the  minds 
of  those  who  are  planning  the  addition  to 
the  building.  The  space  available  for  the 
library  will  be  greatly  enlarged,  while  the 
facilities  are  being  so  planned  as  to  con- 
duce to  the  utmost  serviceability  of  the 
library  resources.  Among  the  additions 
will  be  a  number  of  small  study  rooms 
which  can  be  allotted  to  individual  in- 
vestigators who  expect  to  spend  much  time 
in  the  library. 

Reverting  to  the  larger  possibilities  sug- 
gested by  Dr.  Douglas'  gift,  one  cannot 
help  feeling  that  the  predictions  made  by 
those  who  urged  that  the  civil  engineers 
vote  favorably  on  the  proposal  to  move  to 
Thirty-ninth  Street  have  been  vindicated. 
An  idea  of  broad  compass  is  always  more 
stimulating  than  a  narrower  one,  and  no 
matter  what  the  standing  of  the  great 
engineering  societies  as  individual  bodies, 
their  appeal  to  the  imaginations  of  engi- 
neers must  be  far  less  than  that  of  a  single 
united  profession.  It  was  this  thought  of 
a  closer  union  between  engineers  of  every 
persuasion  that  stimulated  Dr.  Douglas  to 
make  his  gift.  The  same  thought  was  con- 
trolling, too,  in  the  mind  of  Ambrose 
Swasey  when  he  endowed  the  Engineering 
Foundation,  even  though  the  consolidation 
of  headquarters  had  not  then  been  pro- 
posed. Mr.  Swasey  stipulated  that  the 
civil  engineers  should  have  a  part  in  the 
management  of  the  foundation. 


The  great  idea — professional  unity — 
which  has  stimulated  Dr.  Douglas  and  Mr. 
Swasey  will  undoubtedly  stimulate  other 
leaders  of  the  profession  who  are  well  en- 
dowed with  this  world's  goods.  Undoubt- 
edly, we  are  but  at  the  beginning. 

The  engineering  societies  are  amply  able 
to  keep  up  the  present  work  for  their  mem- 
berships and  to  expand  that  work  with  the 
years.  Large  endowments,  however,  will 
enable  the  work  to  go  along  much  faster 
and  to  realize  plans  which  otherwise  must 
be  kept  in  abeyance  for  a  long  time. 

Truly  the  determination  of  the  civil  en- 
gineers to  move  to  the  Engineering  Socie- 
ties Building  was  a  momentous  one. 


Leadership  Through  Industrial 
Research 

CONGRESS  will  shortly  convene  and 
among  the  subjects  which  will  come  up 
for  discussion  will  be  the  appropriations 
for  the  Bureau  of  Standards.  In  normal 
times  it  is  natural  for  engineers  and  in- 
dustrial leaders  to  be  interested  in  the 
bureau's  appropriation.  Now  the  inter- 
est should  be  redoubled.  Both  here  and 
abroad  a  new  light  has  broken  as  to  the 
bearing  of  research  on  the  national  wel- 
fare. Germany  and  England  in  this  re- 
spect form  a  striking  contrast.  The  for- 
mer owed  her  tremendous  growth  in  foreign 
trade  to  her  thorough  and  extensive  scien- 
tific investigation.  England,  on  the  con- 
trary, was  blind  to  its  benefits,  and  its 
commercial  power,  relative  to  Germany's, 
shrank.  In  other  words,  Germany's  com- 
mercial progress  has  been  predicated  on 
discoveries  made  in  the  laboratories  of 
her  engineers  and  chemists. 

We  have  occupied  a  middle  ground.  We 
have  not  developed  the  research  perfection 
of  Germany;  neither  have  we  neglected 
this  agency  as  has  England.  Our  elec- 
trical industry,  notably,  has  been  brought 
to  its  present  great  strength  and  its  world 
leadership  through  research  work,  while 
other  branches  of  manufacturing,  though 
on  a  smaller  scale,  have  been  strengthen- 
ing themselves  by  making  sure  of  the 
scientific  foundation  on  which  they  stand. 
The  colleges,  too,  in  this  respect,  are 
farther  ahead  than  those  of  England. 
Notable  engineering  researches  have  been 
carried  on,  particularly  in  the  experiment 
stations  of  some  of  the  institutions  of  the 
Middle  West,  while  the  scientific  labora- 
tories in  a  great  number  of  schools  have 
produced  stimulating  discoveries  which, 
even  if  not  directly,  have  nevertheless  in- 
directly had   a  commercial  bearing. 

Furthermore,  the  government  has  not 
stood  still.  In  structural,  metallurgical 
and  electrical  lines,  the  Bureau  of  Stand- 
ards has  rendered  signal  service.  It  has 
made  a  marked  impress  upon  industrial 
fields  and  has  assumed  an  undisputed 
leadership  in  many  lines  of  research  work. 

It  must  not  be  thought,  however,  that 
we  can  be  satisfied  with  what  has  been 
accomplished.  Striking  evidence  that  there 
is  still  much  to  do  is  afforded  by  the  re- 
cent organization  of  the  National  Research 
Council.     Engineers,  chemists  and  scien- 


tists generally  have  joined  hands  in  order 
that  the  scientific  brains  of  the  country 
may  be  mobilized  and  every  agency  put  to 
the  work  for  which  it  is  best  adapted.  And 
the  keynote  of  the  council's  work  is  patri- 
otic— the  welfare  of  our  whole  country. 
Industrial  preparedness  is  essential  if  the 
United  States  is  to  make  progress  in  for- 
eign markets.  Unless  our  processes  are 
continually  improved,  unless  all  the  ex- 
perience that  this  country  produces  is 
brought  to  bear  on  our  industrial  prob- 
lems, we  shall  not  be  able  to  compete  with 
European  manufacturers  backed  by  thor- 
oughgoing scientific  research. 

Certainly  in  a  matter  so  vital  to  the  wel- 
fare of  the  nation,  the  government  itself 
should  not  be  backward.  No  matter  how 
great  its  appropriations  for  the  Bureau  of 
Standards,  the  industries  and  the  univer- 
sities will  nevertheless  redouble  their 
research  study.  President  Butler  of  Co- 
lumbia University,  for  example,  has  rec- 
ommended an  endowment  of  $6,000,000  for 
a  great  research  laboratory. 

There  will  always  be  broad  problems, 
however,  which  particular  industries  and 
smaller  laboratories  either  have  no  incen- 
tive to  handle  or  are  unable  to  take  up 
because  of  limited  means.  These  general, 
these  broad  problems  are  essentially  the 
kind  that  the  government  should  attack. 
Even  within  the  realm  of  problems  ap- 
plicable to  a  limited  field,  government 
work  is  desirable  in  order  that  there  may 
be  some  public  check  and  light  on  the  re- 
sults that  are  obtained  by  private  labor- 
atories. 

Though  the  bureau's  budget  for  the  year 
1917-18,  which  will  shortly  be  before 
Congress,  are  not  known,  it  is  safe  to  say 
that  the  requests  denied  last  year  will  be 
repeated.  Among  these  was  an  additional 
$50,000  for  investigations  of  structural 
materials,  |50,000  for  the  site  of  an  engi- 
neering laboratory,  to  house  the  work  now 
being  done  in  War  Department  buildings 
at  Pittsburgh;  and  authorizations  for  a 
suitable  engineering  laboratory  building 
and  an  immense,  and  much  needed,  trans- 
verse testing  machine  to  take  full-size, 
built-up  members.  The  laboratory  build- 
ing would  cost  $250,000  and  the  testing 
machine  an  equal  sum,  though  only  $25,- 
000  was  asked  for  the  current  year  under 
each  heading  as  an  initial  appropriation. 

Appropriations  for  other  lines  of  work, 
of  equal   importance  in  their  respective 
fields,  were  asked  for  last  year  and  denied. 
These,  too,  we  presume,  will  be  again  re-* 
quested. 

Industrial  research  is  so  important  to 
our  national  welfare,  and  the  time  so  pro- 
pitious— considering  the  awakening  to  the 
importance  of  research — that  engineers 
and  industrial  leaders  should  not  fail  to 
impress  upon  their  representatives  in 
Congress  the  importance  of  large  appro- 
priations for  the  bureau.  Exclusive  of 
building  appropriations,  the  amount  al- 
lotted for  the  current  year  is  about  $750,- 
000.  An  increase  of  this  appropriation  to 
a  million  or  a  million  and  a  quarter  is 
hardly  an  unreasonable  request,  consider-r 
ing  the  vital  character  of  the  work  that 
the  bureau  should  do. 
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$600,000  Washington  Irrigation  Project,  Financed  by 
Landowners,  Completed  in  a  Year 

West  Okanogan  System  First  to  Be  Built  Under  Washington  Law — Land  Speculation 
Prevented — Transition  from  Circular  to  Rectangular  Section  Without  Loss  of  Head 


THE  WEST  OKANOGAN  valley  irriga- 
tion project,  probably  the  only  one 
financed  and  built  during  the  present  war 
period,  was  surveyed,  designed  and  con- 
structed in  less  than  one  year.  It  will  water 
10,000  acres  of  land  in  the  Okanogan  River 
valley,  Washington,  extending  for  30  miles 
south  of  the  Canadian  boundary  line.  The 
main-line  construction  involved  36  miles  of 
earth  ditch,  27  miles  of  wood  and  steel  flume 
and  4.4  miles  of  wooden  pipe — a  total  of  67.4 
miles  of  conduit.  The  sum  the  district 
could  afford  to  spend  was  determined.  The 
best  system  for  that  money  was  then  de- 
signed and  built. 

This  project  is  the  first  of  its  kind  built 
under  the  irrigation  district  law  of  the 
State  of  Washington.  Under  the  provisions 
of  that  statute  the  landowners  organized  an 
irrigation  district  and  voted  $600,000  in  20- 
year  6  per  cent  bonds  to  cover  the  cost  of 
construction.  Through  the  efforts  of  that 
great  empire  builder,  James  J.  Hill,  the 
bonds  were  duly  subscribed  for  and  bids 
invited  on  the  construction  work. 

System  Completed  in  a  Year 

A  contract  for  the  construction  of  the 
irrigation  system  was  signed  between  A. 
Guthrie  &  Company  of  St.  Paul  and  the 
board  of  directors  of  the  West  Okanogan 
Valley  Irrigation  District  July  7,  1915.  Just 
one  year  later — July  7,  1916 — the  com- 
pleted project  was  formally  accepted  by 
unanimous  vote  of  the  directors,  and  the 
works  were  taken  over  by  them  for  opera- 
tion and  maintenance.  The  contract  price 
was  $511,650. 

The  project  lies  in  the  most  favored  fruit 
section  of  Washington.  It  is  doubtful  if 
there  exists  a  condition  of  soil  and  climate 
more  favorable  to  growing  apples  and  other 
orchard  products.  The  lands,  however,  are 
not  being  devoted  exclusively  to  the  growing 
of  fruit,  but  also  to  diversified  farming. 
On  the  hills  bordering  the  valley  are  exten- 
sive cattle  ranges,  and  the  raising  of  alfalfa 
and  other  forage  crops  will  be  combined 
with  fruit  culture. 

The  water  supply  is  taken  from  the 
Similkameen  River,  11  miles  above  the 
town  of  Oroville.  As  the  minimum  summer 
^ow  of  this  river  is  three  times  the  maxi- 
mum diversion  for  irrigation,  an  abundant 
supply  of  water  is  assured.  The  main  canal, 
consisting  of  5  miles  of  earth  ditch  and  6 
miles  of  wooden  flume,  has  a  capacity  at 
the  head  of  150  sec.-ft.  At  Oroville  the 
water  is  divided  three  ways.  The  main 
portion — 104  sec.-ft. — crosses  the  Similka- 
meen River  in  a  46-in.  wood-stave  pipe  2913 
ft.  long  and  continues  southward  on  the 
west  side  of  the  Okanogan  valley.  Twenty- 
seven  second-feet  are  carried  across  the 
Okanogan  River  just  above  Oroville  in  a 
30-in.  wood-stave  pipe  7635  ft.  long  to  the 
ea.st  side  of  the  valley.  There  it  divides 
north  and  south.  The  third  portion — 9  sec.- 
ft. — continues  north  on  the  west  side  to  the 
Canadian  boundary  line.    Ten  miles  below 
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Oroville  a  wood-stave  pipe  34  in.  in  diameter 
and  4588  ft.  long  carries  45  sec.-ft.  from  the 
west  to  the  east  side  of  the  valley,  where  it 
divides  north  and  south. 

The  map  gives  the  layout  and  general 
features  of  the  project.  The  general  char- 
acter of  the  Similkameen  River  canon  and 
surrounding  country  is  shown  in  one  of  the 
pictures. 

Work  was  practically  suspended  during 
the  winter.  No  grading  could  be  done  on 
account  of  frost,  and  an  unusual  snow  made 
work  on  the  flumes  very  trying.  Wooden 
pipe  was,  however,  laid  whenever  possible 
throughout  the  winter  season.  The  curve 
shows  the  progress  during  each  month  for 
the  year. 

Conduits  Tested  Before  Acceptance 

The  contractor  was  obliged  to  test  out  all 
conduits  to  60  per  cent  of  their  maximum 
carrying  capacity  before  acceptance  by  the 
district.  This  rigorous  requirement  for 
new  canals  and  flumes  was  met  without 
serious  mishap.  Water  was  turned  into  the 
main  canal  at  the  head  early  in  March,  and 
gradually  increased  day  by  day  until  the  60 
per  cent  was  being  carried  as  far  as  the 
first  spillway.  During  that  period  a  crew 
of  men  patroled  the  line.  Stretches  of  earth 
ditch  that  showed  excess  seepage  were  pud- 
dled; leaks  in  flumes  were  stopped  by 
throwing  in  a  small  amount  of  soil  or, 
where  necessary,  by  calking  with  oakum. 
As  soon  as  the  next  stretch  of  canal  was 
ready,  water  was  let  into  it  gradually  until 
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the  required  amount  was  being  carried.  In 
this  manner  all  portions  of  the  systems  were 
primed  as  near  to  the  required  amount  as 
was  possible  with  the  available  spillway 
facilities. 

The  official  tests  and  measurements  were 
made  July  1  and  2  by  the  board  of  directors 
of  the  district,  the  engineer  in  charge,  the 
superintendent  for  the  contractor  and  the 
irrigation  manager.  At  this  time  it  was 
found  that  all  lines  were  carrying  from  60 
to  90  per  cent  of  their  respective  capacities. 
During  the  tests  there  were  no  breaks,  no 
settlement  and  no  damage  or  signs  of  weak- 
ness in  any  of  the  lines  or  structures. 

No  Leaks  After  Priming 

Minor  breaks  in  the  earth  ditches  at  crit- 
ical points  during  the  period  of  priming 
were  repaired  quickly.  Flumes  showed  a 
tendency  to  settle,  particularly  on  steep 
earth  or  clay  slopes.  In  such  cases  the 
leakage  that  inevitably  occurs  between  the 
time  water  is  turned  in  and  until  the  boards 
have  had  time  to  swell  tight  will  often 
cause  settlement.  At  such  points  the 
joints  were  generally  calked  with  oakum  in 
advance  to  minimize  the  danger  as  much  as 
possible. 

After  the  "priming"  was  completed  the 
Humes  and  pipes  became  remarkably  tight. 
For  thousands  of  feet  along  some  of  the 
flumes  not  a  drop  of  escaping  water  could 
be  .seen.  It  seems  almost  incredible  that 
Humes  made  of  so  many  pieces  of  rough 
lumber  could  be  made  to  hold  water  so  effec- 
tively. 

Portions  of  the  earth  canals  were  exca- 
vated in  very  gravelly  and  sandy  soils.  Ex- 
cessive seepage  occurred  at  some  of  these 
sections  when  water  was  first  turned  in — 
enough  in  some  instances  to  cause  slough- 
ing of  hillsides  and  seriously  to  menace  ■ 
cultivated  lands  below  the  canals.  At  these 
places  patient  work  of  puddling  was  always 
rewarded  by  a  gradual  reduction  in  losses, 
until  all  visible  seepage  was  finally  stopped. 

Land  Speculation  Prevented 

All  lands  under  the  system  are  in  private 
ownership  except  1400  acres  allotted  to  In- 
dians. Holdings  vary  from  20  to  320  acres. 
Before  contracts  for  construction  were 
signed  about  one-third  of  the  lands  for  sale 
in  the  district  were  listed  under  contract  to 
sell  for  stipulated  prices.  This  was  done  to 
forestall  land  speculation  and  to  insure  land 
being  sold  at  reasonable  prices  to  those  who 
would  actually  reside  on  and  cultivate  it. 
About  4000  acres  are  now  under  irrigation. 
Sales  have  been  moderate,  but  there  has 
been  little  or  no  land  speculation — a  con- 
'liHon  indicative  of  steady,  healthy  growth 
which  promises  ultimate  success. 

During  the  last  session  of  Congress  suffi- 
cient money  was  appropriated  to  enable  the 
U.  S.  Indian  Service  to  purchase  water 
rights  for  all  Indian  allotments  under  the 
system.  When  the  negotiations  are  com- 
pleted bonds  to  an  amount  corresponding  to 
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the  value  of  these  water  rights  will  be  re- 
tired. 

If  a  strictly  permanent  type  of  construc- 
tion had  been  a  prerequisite  of  the  West 
Okanogan  irrigation  project  the  system 
could  not  have  been  constructed.  It  was 
therefore  necessary  to  build  the  best  pos- 
sible system  with  the  funds  available. 
Wooden  flumes  having  an  estimated  life  of 
10  years  were  adopted  and  provision  was 
made  for  a  replacement  fund  to  rebuild 
them  during  the  life  of  the  bonds.  On  steep 
hillsides,  where  the  line  went  through 
treacherous  clay,  and  where  even  slight 
leakage  would  be  destructive,  steel  flumes 
were  used.  The  life  of  the  wooden  pipe  was 
estimated  at  twenty  years — the  same  as 
that  of  the  bonds.  Where  inlets  or  outlets 
of  important  pipe  lines  were  in  earth  ditch, 
concrete  structures  were  built  and  special 
preservative  measures  adopted  for  the  pipes 
themselves. 

Intake  of  Main  Canal 

The  intake  of  the  main  canal  is  of  con- 
crete, with  steel  gates,  and  is  so  arranged 
that  accumulation  of  debris  is  prevented. 
In  all  structures  the  hydraulic  functions 
were  designed  to  minimize  losses  of  head 
and  to  insure  their  operation  with  the  least 
possible  outlay  for  maintenance.  That  this 
has  been  done  is  evidenced  by  the  fact  that 
the  first  season's  oi)eration  has  been  accom- 
plished with  practically  no  interruption  in 
the  flow  of  water  to  the  irrigators.  The 
single  exception  is  a  few  days  in  July,  when 
a  minor  break  in  the  main  canal  was  caused 
by  an  unprecedented  cloudburst.  No  un- 
usual expenses  have  been  incurred  and  all 
lands  have  had  an  abundant  supply  of 
water. 

The  headworks,  the  plan  of  which  is 
shown,  diverts  the  water  without  raising 
the  level  of  that  in  the  river  or  obstructing 
its  flow.  The  river  at  that  point  is  about 
300  ft.  wide  with  an  average  depth,  at  low 
water,  of  2^/2  ft.  The  gates  are  "ormed  of 
18-in.  channels  to  close  the  14-in.  openings 
under  the  curtain  walls.  They  have  skele- 
ton extensions  of  light  angles  to  prevent 
binding  in  the  guides.  The  gate  sills  are  at 
the  level  of  the  river  bed  at  the  shore,  and 
at  low  water  the  maximum  required  for  the 
canal  is  secured  even  if  the  depth  of  flow 
over  the  sills  is  not  more  than  0.7  ft. 

The  gate  structure  is  placed  practically  in 
line  with  the  shore.  The  ends  of  the  piers 
are  faced  with  H-bars  to  form  guides  for 
flashboards.  Steel  rails  were  bolted  on  the 
front  face  of  these  H-bars,  parallel  with  the 
river,  to  deflect  driftwood.  Except  at  ex- 
treme low  water,  it  is  expected  that  one  or 
two  8-in.  flashboards  will  be  left  on  the 
bottom  of  the  guides  to  prevent  gravel  from 
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being  carried  over  the  gate  sills  and  into 
the  canal. 

A  sluiceway  on  the  downstream  end  of 
the  gate  structure  can  be  closed  by  flash- 
boards  to  raise  the  level  a  few  inches  at 
extreme  low  water  if  necessary.  When  the 
sluiceway   is   open,    it,   with   the  diversion 
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CURVE  SHOWS  PROGRESS  OF  WORK 

dike,  produces  a  scouring  action  in  front  of 
the  gates  which  prevents  accumulation  of 
sand  and  gravel. 

The  diversion  dike  is  very  low  and  ex- 
tends diagonally  upstream  about  one-third 
the  width  of  the  river.  As  it  is  made  of 
loose  boulders,  water  flows  over  and  through 
it  at  all  stages  of  the  river.  The  dike  de- 
flects the  flow  toward  the  gates. 

Similkameen  Siphon 

The  Similkameen  siphon  carries  a  maxi- 
mum of  104  sec. -ft.  across  Similkameen 
River  at  a  point  11  miles  below  the  head- 
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works.  It  is  a  46-in.  wood-stave  pipe,  2913 
ft.  long,  banded  for  a  maximum  head  of  162 
ft.  The  maximum  band  spacing  is  10  in. 
Both  ends  are  increased  in  diameter  from 
46  to  60  in.  in  a  length  of  12  ft. 

The  inlet  structure,  of  concrete,  is  de- 
Signed  to  reduce  entrance  losses  to  a  mini- 
mum. The  pipe  diverts  practically  at  right 
angles  to  the  main  canal  on  a  steep  hillside. 
A  curved  diversion  wing  extending  up- 
stream into  the  main  canal  is  intended  to 
divide  the  water  in  two  portions,  104  sec.-ft. 
going  into  the  pipe  and  36  sec.-ft.  continu- 
ing in  the  north-branch  ditch.  Complete 
control  of  either  line  is  secured  by  one  set 
of  flashboards  in  the  concrete  structure. 
For  less  than  maximum  flows,  flashboards 
are  inserted  until  the  desired  depth  is  se- 
cured in  the  north  branch,  the  water  to  the 
pipe  spilling  over  the  top  of  the  flashboards. 
This  method  of  control  was  not  costly.  It 
also  has  been  found  to  be  very  elastic. 

Section  Changes  from  Round  to  Square 

In  passing  from  the  main  canal  to  the 
pipe  the  velocity  of  the  water  is  increased 
from  2.24  to  9.10  ft.  per  second.  This  in- 
crease is  effected  in  a  length  of  42  ft.  with 
gradually  decreasing  areas  and  gradual 
transition  of  form.  As  the  pipe  connects 
with  a  wooden  flume  the  outlet  structure  is 
built  of  wood.  In  that  structure  the  ve- 
locity undergoes  a  reduction  from  9.10  to 
2.30  ft.  per  second,  which  would  have  meant 
a  loss  of  1.2  ft.  if  proper  means  had  not 
been  adopted.  The  areas  were  gradually 
increased  and  conversion  from  round  to 
square  section  was  effected  as  shown  in  one 
of  the  drawings.  It  is  expected  that  nearly 
all  of  the  velocity  head  will  be  recovered  by 
this  manner  of  transition. 

At  both  ends  of  the  pipe,  where  the  static 
head  is  less  than  20  ft.,  the  fir  staves  were 
given  a  shop  treatment  of  immersion  for 
10  minutes  in  a  bath  of  hot  "firoleum,"  a 
product  of  the  distillation  of  fir  wood  which 
resembles  creosote  but  is  somewhat 
cheaper.  After  construction  the  inside  of 
the  bell  ends  was  given  two  coats  of  hot 
creosote.  The  whole  pipe  was  then  painted 
with  one  coat  of  water  gas  tar  and  one 
application  of  coal  gas  tar.  Those  parts  that 
were  buried  in  the  ground  received  an  ad- 
ditional coat  of  coal-gas  tar.  The  preserva- 
tives were  heated  and  applied  by  spraying. 
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Between  sections   B  and   E  standard   flume  construction  was  used,  with  1   x  4-in.  grulde  strips  nailed 
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GENERAL   PLAN   OF   HEADWORKS   OF   MAIN    CANAL 
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LATERAL  HEADGATES  FOR  DIFFERENT  SIZE  CANALS 


using  compressed  air  from  a  portable  gas- 
engine  outfit. 

The  pipe  was  laid  above  ground  wherever 
possible,  but  in  crossing  cultivated  lands  it 
was  sometimes  necessary  to  bury  it.  A 
wooden  bridge  composed  of  two  120-ft. 
Howe  truss  spans,  with  pile-bent  ap- 
proaches, carries  the  line  over  the  Similka- 
meen  River. 

North  Okanogan  Siphon 

The  North  Okanogan  siphon  crosses  the 
Okanogan  River  just  above  Oroville  and 
carries  27  sec.-ft.  to  the  east  side  of  the  val- 
ley. The  pipe  is  30  in.  in  diameter.  To  the 
Y,  where  it  branches  north  and  south  to 
supply  laterals,  is  7635  ft.  The  north 
branch  is  made  up  of  438  ft.  of  18-in.  and 
376  ft.  of  20-in.  machine-banded  pipe.  The 
south  branch  is  an  18-in.  pipe  552  ft.  long. 
The  intake  to  the  30-in.  pipe  and  the  outlets 
of  both  branches  are  of  concrete.  The  same 
plan  of  applying  preservatives  and  paints 
was  used  on  this  as  on  the  Similkameen 
siphon. 

From  each  branch  there  is  a  compound 
pipe  of  10  and  12-in.  sizes  with  a.  gate 
valve,  leading  to  a  common  concrete  surge 
box.  Each  of  these  waste  pipes  is  so  de- 
signed that  when  the  valve  is  open  for 
maximum  flow  the  friction  and  velocity 
heads  in  it  are  equal  to  the  static  and  fric- 
tion heads  in  the  main  pipe  beyond  the 
point  where  the  waste  pipe  joins.  In  the 
extreme  end  of  each  branch  pipe  a  simple 
butterfly  gate  was  installed.  This  was 
made  of  l*4-in.  lumber  mounted  on  a  1-in. 
iron  shaft,  and  so  designed  that  the  gate 
may  be  held  in  any  position.    By  manipula- 


tion of  this  butterfly  gate  with  the  gate 
valves  in  the  waste  pipes  complete  regula- 
tion is  secured. 

South  Okanogan  Siphon 

This  pipe  line  crosses  the  Okanogan  River 
at  a  point  10  miles  below  Oroville.  It  car- 
ries 45.6  sec.-ft.  from  the  west  to  the  east 
side  of  the  valley.  There  36.2  sec.-ft.  flows 
southward  into  the  Tonasket  lateral  and 
9/4  sec.-ft.  flows  north  into  the  Cordell  lat- 
eral. The  pipe  is  34  in.  in  diameter  and 
4588  ft.  long.  Both  ends  are  belled  to  a 
40-in.  diameter  in  a  length  of  12  ft.  The 
inlet  structure  is  of  wood  and  designed  to 
reduce  entrance  losses  to  a  minimum.  At 
the  outlet  no  special  attempt  was  made  to 
recover  velocity  head.  The  pipe  ends  in  a 
concrete  well  which  discharges  into  a  large 
wooden  box  with  weirs  and  flashboards  for 
controlling  the  division  of  the  water  to  the 
two  branches. 

The  Tonasket  siphon  carries  16  sec.-ft. 
through  Tonasket  and  across  Bonaparte 
Creek.  It  is  3718  ft.  long,  made  of  con- 
tinuous wood  staves  and  is  26  in.  in  diam- 
eter. Through  the  town  the  pipe  is  buried 
in  the  streets  and  alleys.  On  account  of 
the  low  heads  the  buried  portions  were 
given  three  coats  of  coal-gas  tar  instead 
of  two  as  was  the  case  with  the  other 
pipes. 

The  Siwash  siphon,  593  ft.  of  26-in.  con- 
tinuous wood-stave  pipe;  the  Whitestone 
siphon,  641  ft.  of  28-in.  pipe;  the  Ninemile 
and  Cache  Creek  siphons,  of  488  and  498 
ft.  respectively  of  18-in.  machine  banded 
pipe,  and  the  Peterson  Creek  siphon,  275 
ft.    of    16-in.    machine-banded    pipe,    were 


built   in   addition   to   those   before   men- 
tioned. 

Preservative  Treatment 

The  staves  of  all  continuous  stave  pipe 
for  all  static  heads  of  less  than  20  ft.  were 
given  a  lO-minute  bath  in  hot  firoleum. 
After  construction  all  pipe  was  painted 
with  one  coat  of  water-gas  tar,  and  one 
coat  where  exposed,  or  two  or  more  coats 
of  coal-gas  tar  where  buried. 

The  machine-banded  pipe  for  all  heads 
less  than  20  ft.  was  given  the  hot  firoleum 
bath  after  winding.  All  pipe  was  dipped 
in  hot  tar  and  asphaltum  before  shipment. 

The  joints  of  all  machine-banded  pipe 
were  of  the  insert  type.  No  sleeve  joints 
were  used.     The  insert  is  not  so  elastic  as 


i'lO" Inside  Diameter- 
Connection  for  3'       J^ 
Air  yent  Pipe^^\^ 

PLAN   OF   UPPER  TRANSITION    SI.MILKAMEEN 
SIPHON 
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MAIN  UNE  FLUME  ON   HILLSIDE  UNDER  CONSTRUCTION 
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CONCRETE    ELBOW    FOR    WOOD    PIPE 

the  sleeve  joint,  since  with  the  former  a 
deflection  of  V-z  in.  at  each  joint  is  about 
the  limit.  Sharp  curves  were  made  by  the 
use  of  reinforced-concrete  elbows,  as 
shown.  The  portion  of  the  pipe  embedded 
in  the  concrete  was  thoroughly  cleaned  of 
all  tar  by  first  scraping  and  then  scrub- 
bing with  caustic  soda.  The  results  were 
very  satisfactory  and  no  leaks  have  been 
detected  in  any  of  them. 

Distribution  System 

The  distributing  laterals  were  designed 
to  deliver  water  for  irrigation  under  the 
rotation  plan.  As  the  lands  are  some- 
what rolling,  a  minimum  of  2  sec.-ft.  was 
allowed  in  all  distributing  ditches,  flumes 
and  pipe  lines. 

All  laterals  and  deliveries  were  designed 
with  trapezoidal  weirs  in  earth  sections 
and  suppressed  weirs  in  flumes.  The  sys- 
tem was  constructed  to  carry  water  to 
each  40-acre  tract  or  fractional  lot.  Water 
is  delivered  to  the  high  point  in  each 
tract  or,  where  impracticable,  to  the  mar- 
Kin  of  the  tract,  at  sufficient  elevation  to 
reach  the  high  point. 

Headings  from  the  larger  canals  are  of 
steel  and  concrete.  The  steel  headgates 
were  especially  constructed  for  a  34-deg. 
slope  by  the  Columbia  Engineering  Works 
of  Portland.  The  top  is  supported  on  an 
extension  of  the  cutoff  wall,  which  makes 
a  simple  and  effective  installation. 
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The  cement  pipe  used  on  the  distribution 
system  was  made  on  the  shore  of  Lake 
Osooyos  and  hauled  to  place.  Plain  pipe 
with  male  and  female  joints  was  used.  In 
laying  the  pipe  in  the  trench  the  male  end 
was  touched  up  with  mortar  before  join- 
ing, and  a  wrap  of  mortar  was  made  by 
rolling  in  a  piece  of  cheesecloth  long 
enough  to  reach  around  the  pipe.  By 
wrapping  this  roll  of  mortar  around  the 
outside  of  the  joint  and  patting  it  with 
the  hand  a  practically  watertight  joint 
was  secured. 

The  affairs  of  the  district  are  adminis- 
tered by  a  board  of  three  directors  elected 
from  among  the  landowners.  H.  K.  Bowen 
of  Tonasket  is  president.  Erwin  Truax 
and  George  I.  Cole  of  Oroville  constitute 
the  board  of  directors;  E.  Riste  of  Oro- 
ville is  secretary,  and  J.  Criswell,  irriga- 
tion manager. 

During  construction,  D.  C.  Henny  of 
Portland  was  consulting  engineer,  R.  F. 
Hoffmark  was  superintendent  for  A. 
Guthrie  &  Company,  the  contractors,  and 
the  writer  was  engineer  in  charge.  All 
wood  pipe  was  furnished  by  the  Portland 
Wood  Pipe  Company  of  Portland. 


Simple  Reinforcement  Suggested 
to  Stop  Concrete-Road  Cracks 

A  CAREFUL  study  recently  made  by  en- 
gineers of  the  U.  S.  Office  of  Public 
Roads  and  Rural  Engineering  of  the  cracks 
which  have  developed  in  the  Ohio  Post 
Road,  which  is  24  miles  in  length  and  sur- 
faced with  plain  Portland  cement  concrete, 
indicates  that  the  cracks  are  gradually  be- 
coming wider,  not  only  because  of  the  spall- 
ing  of  the  edges,  but  also  because  of  separa- 
tion between  the  different  parts  of  the 
cracked  slabs.  The  separation  is  generally 
more  noticeable  near  the  joints  or  at  the 
outside  edges  of  the  slabs,  depending  on 
whether    the    cracks    are    longitudinal    or 


HOW    SINGLE-ROD   REINFORCEMENT    SHOULD    BE 
PLACED  IN  CONCRETE  SLAB 

transverse,  and  it  has  also  been  observed 
that  fresh  cracks  usually  begin  at  the  edges 
of  the  slabs  or  at  the  joints. 

These  facts  have  suggested  to  Messrs. 
Moorefield  and  Voshell,  senior  highway  en- 
gineers, that  the  formation  and  widening  of 
cracks  may  be  prevented  in  great  measure 
by  employing  a  simple  method  of  reinforc- 
ing. The  method  of  reinforcing  which  they 
propose  would  consist  in  placing  a  single 
rod  in  the  concrete  about  6  in.  from  each 
of  the  four  edges  of  the  slabs,  as  shown  by 
the  sketch.  It  is  estimated  that  for  a  16-ft. 
pavement  with  joints  spaced  30  ft.  apart, 
%-in.  round  rods,  spaced  as  indicated,  would 
probably  provide  a  reasonable  safeguard 
against  the  formation  and  widening  of 
cracks. 

If  this  method  of  reinforcing  should 
prove  efficient,  the  amount  of  steel  required 
would  be  very  much  less  than  is  necessary 
with  any  other  method  which  has  so  far 
been  tried. 


Periods  of  Filter  Service  Increased  250  Per  Cent 

Modified  Methods  of  Operation  Effect  Marked  Economies  at  Cincinnati 
Water-Purification  Plant,  According  to  J.  W.  Ellms  and  S.  J.  Hauser 


INCREASES  as  high  as  250  per  cent  in 
the  periods  of  service  of  the  mechanical 
filters  of  the  Cincinnati  water-purification 
plant  have  been  realized  by  a  modified 
method  of  operation,  involving  merely  the 
closing  of  the  effluent  valve  and  the  admis- 
sion of  a  small  amount  of  wash  water — 
without  wasting  any  water  to  the  sewer. 
These  measures  proved  particularly  effec- 
tive when  the  normal  periods  of  service  of 
the  filter  units  were  shortened  by  quan- 
tities of  micro-organisms  which  clogged  the 
sand  beds,  resulting  in  a  high  loss  of  head 
and  the  introduction  of  entrained  air  into 
the  filtering  medium.  How  these  striking 
economies  in  filter  operation  were  accom- 
plished was  explained  at  the  annual  con- 
vention of  the  American  Chemical  Society 
(sanitary  engineering  section)    in  a  paper 


isms  in  the  operation  of  the  rapid  sand  fil- 
ter plant  at  Cincinnati  have  been  entirely 
those  caused  by  shortened  periods  of  ser- 
vice. 

The  character  of  the  organic  matter  dur- 
ing the  summer  and  fall  months  is  such 
that  it  forms  a  rather  heavy  colloidal  coat- 
ing on  the  sand  grains  that  is  particularly 
effective  as  a  filtering  medium.  In  conse- 
quence it  becomes  possible  to  operate  fil- 
ters to  a  comparatively  high  loss  of  head 
and  still  produce  an  effluent  of  high  quality. 
From  10  to  11  ft.  loss  of  head  can  usually 
be  obtained,  while  a  rate  of  filtration  equiv- 
alent to  about  125,000,000  gal.  per  acre  per 
day  is  maintained.  The  period  of  service 
at  this  rate  may  range  from  3  to  70  hours. 

When  filters  are  operated  to  a  high  loss 
of  head  air  is  usually  liberated  from  the 
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RESULTS  OP  THREE   EXPERIMENTS  BASEM  ON    MANIPULATION    OF   VALVES 

1 — Effect  of  closing  effluent  valve  for  10  minutes,  thereby  liberating  entrained  air.  2 — Service  period 
lengthened  by  closing  effluent  valve  and  opening  wash-water  valve  during  high  loss  of  head.  3 — Effect  of 
closing    effluent    valve    and    opening    wash-water    valve    during    low    loss    of    head. 


by  Joseph  W.  Ellms,  superintendent  of  fil- 
tration, and  Stephen  J.  Hauser,  chemist,  of 
the  Cincinnati  Waterworks.  The  paper,  in 
condensed  form,  is  given  below. 

Micro-Organisms  Clog  Filters 

With  rapid  sand  filters  the  usual  method 
of  relieving  clogging  due  to  micro-organ- 
isms is  to  wash  the  filter.  This  may  mean 
under  the  worst  conditions  an  increase  in 
the  amount  of  wash  water  from  8  to  10 
times  the  quantity  normally  used.  A  re- 
duction in  the  output  of  a  plant  from  10  to 
15  per  cent,  on  account  of  the  added  volume 
of  wash  water  needed  and  the  increased 
power  and  labor  required  to  keep  the  plant 
in  operation,  imposes  a  burden  on  the  plant 
that  few  operators  fully  realize  unless  they 
have  passed  through  the  experience. 

The  troubles  produced  by  micro-organ- 


water  and  becomes  entrained  in  the  sand 
bed.  The  escape  of  some  of  this  air  takes 
place,  of  course,  when  the  effluent  valve  of 
the  filter  is  closed,  and  filtration  ceases. 
More  air  escapes  upon  the  application  of 
wash  water.  It  was  noted  in  the  operation 
of  the  Cincinnati  filters  that  by  merely 
closing  the  effluent  valve,  with  the  conse- 
quent escape  of  some  entrained  air,  and 
then  reopening  this  valve,  the  loss  of  head 
decreased,  and  a  further  period  of  service 
could  be  obtained.  Accordingly,  sys- 
tematic experiments  were  commenced  dur- 
ing a  period  of  shortened  filter  runs  to  de- 
termine what  influence  disturbance  of  the 
sand  surface  by  various  methods  had  on 
the  period  of  service  of  the  filter  and  on  the 
quality  of  the  filtered  water. 

Diagram    1   shows  the  effect   of  closing 
the  effluent  valve  for  10  minutes  at  a  loss 


Actual   Results  of  Usual  and  Modipikd  Methods   op  Operation  of  the  Cincinnati  Filtebs  Whbn 
Applied   Water   Was    Inf.ested     with     Micro-Oroanisms 

Period  of  service,  Bacteria  per  c.  c. 

hours  filtered  water 

Including          Effluent          Outlet  Total  water  Wash  water       Wash  water 

extended            from      flltered-water  filtered,  .  used,  saved, 

Date                  Normal          periods              filters            reservoir  gal.  gal.  gal. 

Aug      27                23  21                  7                     16  48,403,000  744,000                   

Aug.     2S                 22.66                  11                     27  62,653,000  1,023,000                   

Aug.     29                 18.52                  ....                     14                     37  60,513,000  1,176,000                   

Aug.     30                12.16                  ....                     12                     38  55,987,000  1,658,000                   

Aug.     31                     9  61                    12                      26  63,042.000  2,364,000                    

Sept.       1                   7.33                  12                     34  59,612,000  2,928,000                   

Sept.       2                   5  81                  ....                       9                     36  60,875,000  3,768.000                   

Sept       3                 •4  42                17  69                       6                     32  49,000,000  996.000  2,994,000 

Sept'       4                 'izi                13.25                     10                     33  54,653,000  1,482,000  4,464,000 

Sept       .")                 •2.80                11.19                       9                     44  59,805,000  1,924.000  5,762,000 

Sept       6t              '2  25                   8.98                       9                   ^23  70,083,000  2,808,000  8,406,000 

Sept.       7                •2,59                10.36                   160                   tl2  52,292,000  1,812,000  5,454,000 

Sept        S                •2.50                10.00                   470                   (20  69,583,000  2,505,000  7,515,000 

Sept       9                •2.93                11.72                   460                   tl3  59,945,000  1,842,000  5,520,000 

Sept     10                ^3.42                13.67                   430                   tlO  47,138,000  1,242,000  3,720,000 

Sept.    11                 •3.94                15.76                   260                     $6  59,472,000  1,362,000  4,074,000 

Sept      12                 ^3  60                14.38                   130                   tl2  67,458,000  1,688,000  5.056,000 

Sept     13                 •3.74                14.97                     85                   ^23  59,972,000  1,440,000  4,332,000 

Sept     14                 ^4  12                16.49                     85                     19  60.055,000  1,308,000  3,940,000 

Sept     ir>                 ^4  04                16.17                     80                  ^32  59,722,000  1,326,000  3,996,000 

Sept.    16                •4.23                16.93                     55                     60  52,222,000  1,104,000  3,540,000 

•E.stimated  hours  of  service  for  the  first  period. 

+0.48  p. p.m.  of  copper  sulphate  applied  to  the  settled  water  and  1.2  p. p.m.  to  the  applied  water. 

jo. 15   p. p.m.  of  chlorins  applied  to  the  filtered  water  from  Sept.  6  to  Sept.  15. 

Average  volume  of  wash  water  used  per  wash,  60, 000  gal. 


644 


ENGINEERING     RECORD 


Vol.  74,  No.  22 


of  head  of  10  ft.  or  over,  and  the  conse- 
quent escape  of  some  of  the  entrained  air. 
On  an  average  it  will  be  seen  that  at  each 
closing  of  the  effluent  valve  an  increase  of 
about  10  per  cent  of  the  normal  period  of 
service  was  produced.  In  other  words, 
without  any  washing  or  agitation  of  the 
filter  bed,  other  than  that  produced  by  the 
escape  of  entrained  air,  the  filter  run  was 
lengthened  about  30  per  cent.  The  bac- 
terial efficiency  of  the  filter  was  not  af- 
fected. 

Diagram  2 

Diagram  2  shows  the  result  of  opening 
the  wash-water  valve  for  1  minute  (rate  of 
application  being  5000  gal.  per  minute) 
and  of  forcing  filtered  water  up  through  the 
sand  bed  after  the  effluent  valve  had  been 
closed.  Two  effects  are  here  combined — • 
the  disturbance  of  the  sand  bed  produced 
by  the  escape  of  all  of  the  entrained  air 
and  by  the  movement  of  a  small  quantity 
of  filtered  water  up  through  the  sand  bed. 


consisted  of  closing  the  effluent  valve  when 
the  loss  of  head  reached  about  10  ft.  and 
opening  the  wash-water  valve  so  that  fil- 
tered water  passed  upward  through  the 
sand  bed  for  about  1  minute  and  at  a  rate 
of  about  5000  gal.  per  minute.  No  water 
was  wasted  to  the  sewer.  Ten  minutes  af- 
ter the  effluent  valve  was  closed  it  was  re- 
opened, the  opening  of  the  wash-water  valve 
having  taken  place  during  this  period.  The 
loss  of  head  usually  fell  back  to  less  than 
2  ft.,  and  the  period  of  service  was  in- 
creased thereby  nearly  100  per  cent.  This 
operation  was  repeated  twice  thereafter,  or 
three  times  in  all. 

Up  to  Sept.  6  it  will  be  seen  that  the  bac- 
teria in  the  filtered  water  remained  low 
and  that  the  number  was  fairly  uniform. 
In  order  to  learn  the  effect  on  the  filters  of 
applying  copper  sulphate  to  the  settled 
and  applied  water  0.48  p.p.m.  was  intro- 
duced into  the  settled  water  and  1.2  p.p.m. 
into  the  applied  water  on  Sept.  6.  The 
amounts  used  were  known  to  be  insufficient 
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Outriggers  and  Pulleys  Facilitate 
Copper-Sulphate  Treatment 

MOST  of  the  hot  weather  in  Denver 
passed  before  it  was  necessary  to  treat 
the  water  supply  at  Marston  Lake  with  cop- 
per sulphate  for  algae.  The  rise  of  anabsena 
to  500  standard  units  occurred  late  in  Au- 
gust at  the  same  time  as  synedra  increased 
to  1500.  One  part  of  copper  sulphate  in 
8,000,000  exterminated  the  offenders.  Ana- 
bsena died  at  once,  but  the  synedra  required 
about  a  week,  and  after  two  weeks  started  to 
grow  again,  though  not  in  sufficient  num- 
bers to  cause  trouble.  Stephanodiscus 
started  to  multiply  Oct.  1,  reaching  4000 
standard  units,  and  then  decreased  rapidly, 
giving  no  trouble.  Just  previous  to  that 
time  cheesecloth  was  placed  on  the  revolv- 
ing screens  at  the  north  outlet  (see  Engi- 
neering Kecord  of  Sept.  4,  1915,  page  291). 
It  caught  all  the  crustaceans  and  nearly  all 
the  other  organisms. 

A  new  way  of  securing  the  bags  to  the 
outrigger  on  the  launch,  although  merely  a 
detail,  eliminated  past  difficulties  and  expe- 
dited the  work.  Small  sash  pulleys  for 
%-in.  sash  cord  were  placed  on  the  3  x  6-in. 
by  20  ft.  outrigger  in  recesses  21/2  ft.  apart, 
beveled  so  that  the  rope  did  not  bind  or  rub. 
Six  sacks  with  50  lb.  of  the  chemical  were 
put  out  at  a  time.    The  salt  dissolves  in  20 


This  method,  entailing  no  loss  of  water, 
increased  the  period  of  service  over  250 
per  cent,  as  compared  with  30  per  cent  by 
merely  closing  the  effluent  valve  as  shown 
in  diagram  1.  The  bacterial  count  is  not 
affected  by  this  method  of  agitating  the 
bed. 

In  order  to  eliminate  the  effect  on  the 
sand  bed  of  the  escape  of  entrained  air  an 
experiment  was  made  in  which  the  effluent 
valve  was  closed  when  the  loss  of  head  was 
sufficiently  low  to  prevent  the  liberation  of 
air  from  the  water.  The  results  given  in 
diagram  3  illustrate  the  effect  of  closing  the 
effluent  valve  without  liberation  of  air,  fol- 
lowed by  the  effect  of  water  agitation.  The 
water  was  applied  in  the  same  way  as  in 
the  previous  experiments.  The  mere  clos- 
ing of  the  effluent  valve  has  some  slight  ef- 
fect in  reducing  the  loss  of  head.  The 
marked  effect,  however,  is  that  produced  by 
the  opening  of  the  wash-water  valve,  and 
shows  that  there  can  be  effected  an  in- 
crease of  practically  100  per  cent  in  the 
lengrth  of  the  period  of  service  for  the  same 
loss  of  head. 

Practical  Benefits 

In  order  to  show  the  practical  benefit  to 
be  derived  from  this  modified  method  of 
operating  filters  infe.sted  with  micro-or- 
ganisms the  combined  data  of  the  operation 
results  of  the  Cincinnati  filters  between 
Aug.  27,  1916,  and  Sept.  16,  1916,  both  in- 
clusive, are  given  in  the  table.  From  Aug. 
27  to  Sept.  3  a  progressive  reduction  in  the 
period  of  service  of  the  filters  may  be  seen. 
On  the  latter  date  the  modified  method  of 
operating   was   commenced.      This    method 


BOAT     WITH     OUT- 
RIGGER   CARRIES    1500 
POUNDS      OF      COPPER 
SULPHATE 


to  effect  complete  removal  of  the  diatoms; 
and  since  the  Ohio  River  was  the  source  of 
the  supply  of  organisms  only  temporary  re- 
duction in  the  number  in  the  settled  water 
could  be  hoped  for.  Some  reduction  was 
produced. 

The  anticipated  result  following  the  ap- 
plication of  copper  sulphate  to  the  settled 
and  applied  water,  namely,  a  tremendous 
increase  in  the  bacterial  content  of  the 
water,  took  place  on  Sept.  7.  To  counteract 
this  increased  bacterial  load  on  the  filters, 
chlorine  was  applied  to  the  filtered  water, 
beginning  Sept.  6,  and  was  discontinued  on 
Sept.  15.  The  bacterial  content  of  the 
chlorinated  filtered  water  was  uniformly 
low. 

Wash  Water  Saved 

Referring  again  to  the  table,  the  prac- 
tical value  of  the  modified  method  of  ope- 
rating filters  is  clearly  proved  by  the  great 
saving  effected  in  the  wash  water  used. 
During  the  period  between  Sept.  3  and  Sept. 
16  the  volume  of  wash  water  estimated  to 
have  been  saved  amounted  to  68,773,000 
gal.  The  actual  percentage  of  wash  water 
used  was  2.78.  The  percentage  of  wash 
water  that  would  have  been  required  if  this 
modified  method  of  operation  had  not  been 
used  is  11.16. 


to  80  minutes,  so  that  changes  have  to  be 
made  often.  The  ends  of  the  rope  are 
secured  to  metal  cleats  on  the  outrigger 
just  inside  the  boat.  When  a  bag  needs 
filling,  one  man  with  an  iron  hook  pulls  it 
into  the  boat,  loosening  the  rope  at  the 
same  time.  With  this  outfit  4500  lb.  was 
distributed  over  this  6,000,000,000-gal.  600- 
acre  lake  under  the  general  direction  of 
D.  G.  Thomas,  chief  engineer  of  the  Denver 
Union  Water  Company. 


Highway     Department     Gives     Equip- 
ment Depreciations 

Upon  completion  of  road-construction 
projects  in  Arizona  depreciation  per  year 
on  equipment  used  by  the  State  Highway 
Department,  according  to  the. latest  report, 
is  as  follows:  Engines,  gas  and  steam,  20 
per  cent;  fresnos,  100  per  cent;  graders,  20 
per  cent;  mixers,  concrete,  20  per  cent; 
mules,  10  per  cent;  pile  drivers,  20  per  cent; 
plows,  20  per  cent;  rock  crushers,  20  per 
cent;  steam  shovels,  10  per  cent;  tents,  75 
per  cent;  wagons  and  harness,  20  per  cent; 
wheelbarrows  and  concrete  carts,  50  per 
cent;  trucks  on  daily  rate  on  basis  of  life  of 
three  years,  and  all  small  equipment,  such 
as  picks,  axes,  shovels,  etc.,  on  the  value  at 
time  of  transfer  to  new  project. 
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Driving  of  Tunnel  Beneath  English  Channel 
Awaits  British  Parliament's  Consent 

French  and  English  Companies,  in  Existence  More  Than  Forty  Years, 
Ready  to  Resume  Work  on  Twin-Tube  Rock  Tunnel  Discontinued  in  1882 


BRITISH  DISTRUST  of  any  physical 
connection  with  the  continent,  the  ob- 
stacle that  has  barred  since  1882  the  con- 
struction of  a  double-track  railway  tunnel 
linking  London  with  Paris  under  the  Eng- 
lish Channel,  seems  to  have  been  overcome 
by  the  object  lessons  of  the  war.  So  far 
from  rendering  the  British  Isles  more  diffi- 
cult to  defend,  French  engineers  have 
pointed  out  that  such  a  connection  might  be 
England's  only  salvation  were  her  control 
of  the  seas  lost  and  her  coast  effectively 
blockaded.  The  construction  of  such  a  tun- 
nel, suggested  at  the  beginning  of  the  nine- 
teenth century  and  brought  to  the  very 
point  of  actual  accomplishment  after  the 
close  of  the  Franco-Prussian  War,  would 
probably,  because  of  favoring  geological 
conditions,  be  attended  with  less  difficulty 
and  danger  than  the  work  of  completing  the 
far  shorter  Astoria  gas  tunnel  under  the 
East  River  in  New  York  City.  The  pro- 
posed tubes  would  be  excavated  wholly  in 
a  thick  bed  of  argillaceous  chalk,  highly  im- 
pervious, soft  enough  to  be  readily  exca- 
vated with  tunneling  machines  and  strong 
enough  to  stand  up  safely  under  a  pressure 
of  210  to  280  lb.  per  square  inch.  The 
lowest  points  in  the  tunnel,  near  mid-chan- 
nel, would  be  tapped  by  drainage  galleries, 
which  would  be  used,  with  the  help  of  cross- 
drifts,  to  start  work  on  the  main  tubes  si- 
multaneously at  a  number  of  points.  Pre- 
liminary tunnels  have  been  driven  more 
than  a  mile  beyond  the  shore  line  on  either 
side  in  this  stratum.  They  are  still  pumped 
out  and  carefully  maintained,  and  experi- 
ence with  them  is  held  to  have  demonstrated 
the  practicability  of  the  plan.  Electric 
traction  would  be  used  to  operate  the  37 
miles  of  double-track  line,  and  both  British 
and  French  estimates  indicate  that  commer- 
cially the  venture  should  prove  exceedingly 
profitable.  The  entire  project,  including  the 
present  plans,  which  Mr.  Asquith,  the  Brit- 
ish Premier,  has  stated  vvould  be  taken  up 
by  the  Cabinet  at  an  early  date,  is  reviewed 
by  A.  Dumas,  in  Le  Genie  Civil  of  Oct.  21 
last,  from  which  article  the  facts  here  pre- 
sented have  been  taken. 

Scheme  Long  Delayed  by  British 
Opposition 

The  scheme  for  establishing  a  physical 
connection  between  England  and  France 
across  the  Straits  of  Dover  is  an  old  one, 
a  French  engineer  having  suggested  it  to 
Napoleon  as  early  as  1802.  Serious  pro- 
posals for  a  feasible  project,  however,  be- 
gan with  the  French  engineer,  Thome  de 
Gamond.  Passing  over  Gamond's  early  pro- 
posals, which  date  back  to  1834  and  include 
a  sheet-iron  tube  sunk  on  the  bottom,  an 
$80,000,000  bridge,  two  5-mile  riprap  jet- 
ties between  the  ends  of  which  a  ferryboat 
would  operate,  a  riprap  causeway  with  three 
drawbridges,  and  his  first  tunnel  scheme  pro- 
posed in  1856,  the  first  plan  which  formed 
the  basis  of  definite  action  was  proposed  by 
him  in  1866.  This  plan  resembles  the  present 
one,  except  that  it  included  a  construction 
.shaft  and  permanent  station  on  an  island  to 
be  made  at  the  site  of  the  Varne  shoal  in 
mid-channel.  An  Anglo-French  committee 
of  six  was  constituted  in  1869  to  carry  out 


this  plan,  and  although  most  of  its  original 
members  are  dead  the  committee  is  still  in 
existence  with  full  authority.  After  the 
war  of  1870  the  plans  were  modified  by 
omitting  the  island  station,  which  was  con- 
sidered too  vulnerable  to  an  enemy  fleet. 

Boring  machines  tried  out  at  that  time 
were   expected  to  complete  this  tunnel   in 


vated  two  headings  from  the  English  shore, 
one  2641  ft.  and  the  other  6075  ft.  long. 
The  shafts  from  which  these  tunnels  were 
driven  were  sunk  in  the  Shakespeare  Cliflf 
near  Dover.  This  company  was  later 
merged  into  the  Channel  Tunnel  Company, 
Ltd.,  which  has  maintained  the  early  con- 
struction work  and  plant.  Its  tunnels  have 
been  pumped  for  a  long  period,  and  have 
shown  a  remarkably  small  quantity  of 
seepage. 

In  1875  Gamond  died,  believing  that  his 
project  was  to  be  put  into  immediate  exe- 
cution. However,  popular  outcry,  led  by 
London  newspapers,  definitely  put  a  stop  to 
continuation  of  the  work  in  1882.    The  con- 
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PLAN   AND   PROFILE  LOCATED   TO    KEEP    LINE   WITHIN    SINGLE  THICK   IMPERVIOUS   STRATUM 

Cenomanian  stratum  dips  to  northeast,  so  that  drainage   tunnels   also  come   within   it.   though  appar- 
ently below  it  on  profile. 


four  or  five  years  at  a  cost  of  $40,000,000. 
and  the  net  annual  revenue  from  freight 
and  passenger  traffic  was  expected  to  reach 
$10,000.  It  was  the  intention  to  operate 
trains  with  compressed-air  locomotives,  and 
Gamond  had  worked  out  a  scheme  for  com- 
pressing the  air  required  by  using  the  rise 
and  fall  of  the  tides.  A  French  company 
was  created  by  an  act  of  Aug.  2,  1875,  with 
a  ninety-nine-year  franchise  to  construct 
the  French  half  of  the  tunnel  and  co-operate 
with  a  similar  British  company  in  carrying 
out  the  plans  to  be  finally  adopted  by  the 
commission  above  referred  to.  This  com- 
pany raised  and  spent  more  than  $400,000 
on  shafts,  soundings  and  borings.  It  con- 
structed a  trial  tunnel  7  ft.  in  diameter, 
6033  ft.  long  from  the  French  shore.  Its 
construction  plant  and  underground  work- 
ings have  been  maintained  in  good  condi- 
tion and  the  company  is  ready  to  go  ahead 
with  the  completion  of  the  project. 

The  British  meanwhile  had  organized  in 
1872  the  Channel  Tunnel  Company,  which 
was  merged  by  an  act  of  July  16,  1874,  into 
the  Southeastern  Railway  Company.  This 
company  co-operated  with  the  French  com- 
pany and  spent  $200,000  on  exploration.  It 
was  succeeded  within  a  short  time  by  the 
Submarine  Railway  Company,  which  exca- 


servative  party  succeeded  in  defeating  mo- 
tions made  to  resume  construction  in  1883, 
1887  and  1906.  It  is  interesting  to  note 
that  at  the  last-mentioned  date  the  French 
proposed,  as  a  concession  to  England,  to 
build  a  long  section  of  the  tunnel  approach 
as  an  elevated  railroad  along  the  French 
coast,  so  that  the  British  fleet  could  readily 
destroy  it  on  occasion.  As  Dumas  points 
out,  this  plan  at  present  would  scarcely  ap- 
peal to  the  British  mind.  Were  such  a  line 
in  operation  to-day,  raids  by  enemy  de- 
stroyers, submarines  or  sea  planes  would 
perhaps  be  able  to  keep  it  out  of  commis- 
.sion  a  good  part  of  the  time. 

In  spite  of  the  opposition  across  the  chan- 
nel the  project  has  never  been  lost  sight  of 
in  France,  and  the  plans  have  been  revised 
and  kept  up  to  date  until  the  present  project, 
in  many  of  its  essential  details,  is  prac- 
tically a  new  one.  Albert  Sartiaux,  chief 
engineer  of  the  Compagnie  du  Chemin  de 
Fer  du  Nord,  and  for  some  time  a  director 
of  the  French  construction  company,  the 
Societe  Frangaise  du  Chemin  de  Fer  Sous- 
Marin,  has  been  in  charge  of  the  engineer- 
ing work  and  is  responsible  for  the  present 
plans. 

Geological  surveys  of  the  channel,  con- 
firmed  by  the   explorations   already   made. 
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indicate  that  the  proposed  tunnel  will  meet 
nothing  resembling  the  tilted  and  faulted 
strata  which  caused  such  great  difficulty  in 
the  construction  of  the  Simplon  tunnel  and 
which  resulted  in  the  temporary  loss  of  an 
entire  heading  while  the  Astoria  gas  tunnel 
under  the  East  River  in  New  York  City  was 
being  built.  The  theory  commonly  accepted 
among  geologists  is  that  an  isthmus  con- 
nected France  and  England  during  the 
Miocene  period  and  that  subsequent  settle- 
ment has  caused  the  formation  of  a  shallow 
strait.  The  indications  are  that  this  settle- 
ment was  very  gradual,  and  was  not  at- 
tended by  any  faulting  or  folding.  The 
strata  found  on  both  sides  of  the  channel 
correspond  very  closely  in  thickness,  posi- 
tion and  material.  At  the  top  is  the  well- 
known  white  chalk  in  which  flint  occurs, 
underlain  by  a  stratum  of  chalk  and  clay. 
Beneath  this  in  turn  is  a  bed  200  ft.  thick 
of  compact  argillaceous  chalk  which  is  very 
uniform  and  dense.  It  is  extensively  quar- 
ried for  the  manufacture  of  cement,  and 
corresponds  to  the  gray  chalk  found  at 
Rouen  in  France.  This  material,  while  it 
does  not  require  timbering,  is  rather  easy 
to  excavate  and  is  nearly  watertight. 
Soundings  indicate  that  it  maintains  a  uni- 
form thickness  for  the  entire  distance  un- 
der the  channel,  and  lies  approximately 
between  the  elevations  indicated  on  the 
profile.  The  latest  plans  contemplate  a 
thorough  exploration  of  this  bed  from  the 
drainage  drifts,  which  will  be  constructed 
first,  and  a  vertical  alignment  of  the  tunnel 
which  will  not  require  leaving  this  strat- 
um except  at  the  ends.  The  outcrop  of  this 
bed  on  both  shores  has  determined  the  loca- 
tion of  the  line  and  of  the  junction  stations 
shown  on  the  plan. 

Twin  Tunnels  to  Be  Built 

The  present  plans  call  for  the  construc- 
tion of  twin  single-track  tunnels  18  ft.  41/2 
in.  in  diameter  and  67  ft.  7  in.  center  to 
center.  The  total  length  of  the  line  from 
the  junction  with  the  Paris-Calais  road  to 
that  with  the  railroad  from  London  to 
Dover  will  be  a  little  more  than  37  miles 
of  double  track,  about  32  miles  of  which 
will  be  in  tunnel.  The  location  on  the 
French  side,  which  is  more  definitely  settled 
than  that  on  the  British,  contemplates  a 
maximum  grade  of  1  per  cent,  while  a  grade 
of  1.8  per  cent  is  shown  on  the  present  plans 
at  the  British  end.  A  short  hump  about  4 
miles  in  length  is  planned  at  the  middle  of 
the  channel,  from  each  end  of  which  water 
will  be  taken  through  drainage  tunnels  to 
pumping  stations  at  shafts  sunk  on  shore 
on  either  side.  The  two  drainage  tunnels 
will  be  connected  with  the  main  tunnels  by 
cross-drifts  dividing  the  latter  into  excava- 
tion sections  4  or  5  miles  in  length,  which 
can  be  constructed  independently  of  each 
other. 

From  experience  with  the  trial  drifts  con- 
structed, the  seepage  in  the  main  tunnels  is 
not  expected  to  exceed  8  gal.  per  minute 
per  100  lin.  ft.  of  single-track  tunnel,  or 
26,500  gal.  per  minute  for  the  entire  length 
of  both  tubes,  which  is  well  below  the  quan- 
tity of  water  pumped  in  many  of  the  deep 
mines  of  Europe. 

Tunnel  to  Be  Built  in  Sections 

The  French  half  of  the  work  is  naturally 
divided  into  two  sections,  the  first  of  which 
includes  the  station  and  approach  and  the 
first  AVo  miles  of  tunnel,  which  can  be 
drained  through  the  existing  shaft.  The 
construction    plans    contemplate    building 


the  remainder  of  the  French  section  by 
first  driving  the  drainage  tunnel,  from 
which  three  cross-tunnels  will  be  excavated 
to  the  line  of  the  main  tunnels.  From  the 
end  of  each  of  these  cross-drifts  and  from 
the  end  of  the  drainage  tunnel  at  mid- 
channel  the  excavation  of  the  main  tunnels 
will  be  started  upgrade,  all  of  the  spoil 
being  taken  out  through  the  drainage  tun- 
nel and  the  main  shaft.  During  the  con- 
struction of  the  drainage  tunnel  and  cross- 
drifts  it  is  proposed  to  drill  test  holes  up 
and  down  at  intervals  of  500  ft.,  to  define 
exactly  the  limits  of  the  stratum  in  which 
the  tunnel  will  be  constructed.  This  ex- 
ploration work  may  result  in  modifying  the 
proposed  profile  shown  herewith. 
■  Tunneling  machines  modeled  on  that  in- 
vented by  Colonel  Beaumont  and  thoroughly 
tried  out  on  the  British  side  of  the  strait 
will  be  used  to  drive  both  the  main  tunnels 
and  the  10-ft.  drainage  tunnels.  It  is  ex- 
pected from  the  past  performance  of  this 
machine  that  a  progress  of  3.7  miles  per 
year  can  be  made  for  each  machine  in  use, 
provided  the  muck  can  be  disposed  of. 
With  all  the  headings  working,  this  would 
require  the  transportation  of  4400  tons  of 
material  daily  through  the  section  of  drain- 


Drainage  Gallery 
TWIN-TUBE    SECTION    ADOPTED 

age  tunnel  next  the  shaft.  The  French 
engineers  expect  to  accomplish  this  with 
an  electric  railroad  of  2-ft.  gage  (presum- 
ably double-track),  over  which  100  train 
movements  a  day  in  each  direction  will  be 
necessary.  This  estimate  also  allows  for 
transporting  in  and  out  1200  workmen 
daily.  A  very  large  shaft  will  be  necessary 
to  accommodate  hoisting  equipment  capable 
of  raising  material  to  the  surface  at  this 
rate.  Experience  indicates  that  the  shaft 
on  the  French  side  will  be  difficult  to  sink, 
and  it  is  expected  that  the  pneumatic  proc- 
ess, grouting  or  freezing,  or  perhaps  a  com- 
bination of  all  three,  will  be  required. 

Based  on  this  estimate  of  progress  in  the 
headings  it  would  take  three  years  to  drive 
the  drainage  gallery  to  the  center  of  the 
strait.  In  the  meantime  work  would  have 
started,  at  some  of  the  four  points  of  at- 
tack provided  for,  on  the  main  tunnels.  It 
is  expected  that  by  this  method  the  entire 
work  can  be  completed  in  4y2  or  5  years. 
The  work  on  the  British  half  of  the  tubes 
will  be  carried  out  along  much  the  same 
lines,  although  the  construction  scheme  for 
this  half  of  the  work  has  not  yet  been  gone 
into  so  thoroughly  as  that  for  the  French 
side. 

Electric  Operation  Decided  On 
As  was  to  be  expected,  the  contemplated 
use  of  compressed-air  locomotives  has  been 
abandoned  for  electric  operation.  Numer- 
ous breaks  in  grade  will  not  constitute  a 
disadvantage  with  electric  traction,  and 
consequently  it  is  planned  to  change  the 
profile  of  the  tunnels,  as  may  be  required, 
to  insure  keeping  them  well  within  the  im- 
pervious stratum.  It  has  been  estimated 
that  the  train  movements  would  be  sufficient 
to  ventilate  the  tunnel,  but  the  plans  pro- 


vide in  addition  for  two  300-hp.  ventilators, 
each  capable  of  changing  the  air  in  the 
tunnel  once  in  three  days  without  assist- 
ance from  train  movements. 

Venture  Likely  to  Prove  Profitable 

Although  it  is  estimated  that  the  project 
would  cost  in  excess  of  $2,000,000  per  mile, 
a  figure  not  approached  by  any  other  rail- 
road tunnel  in  Europe,  it  is  believed  that 
the  operating  revenue  to  be  derived  from 
the  enterprise  would  make  it  a  profitable 
one  from  the  outset.  It  would  be  possible, 
if  terminal  facilities  could  be  provided  to 
load  them,  to  move  144  troop  trains  a  day 
in  one  direction.  If  1600-ton  freight  trains 
(representing  about  a  50-car  train  in 
American  practice)  were  hauled,  a  possible 
volume  of  225,000  tons  of  freight  a  day 
could  be  handled  on  the  same  basis.  As 
the  most  recent  estimate  of  Sir  Douglas 
Fox  places  the  cost  of  the  English  half  of 
the  tunnel  at  $31,655,000,  and  as  Albert 
Sartiaux  estimates  that  the  French  half 
can  be  built  for  $34,740,000,  the  net  annual 
revenue  from  such  maximum  traffic  at  pre- 
vailing rates  would  represent  a  large  frac- 
tion of  this  estimate  for  the  entire  cost  of 
the  project. 

Estimated  Construction  Cost  $77,000,000 

■<  To  be  on  the  safe  side  M.  Sartiaux  has 
supposed  that  the  entire  construction  cost 
will  amount  to  $77,000,000,  and  has  made 
a  conservative  estimate  of  the  proportion 
of  the  present  freight  and  passenger  traffic 
across  the  channel  which  would  be  diverted 
to  the  new  line.  On  this  basis  440  to  550- 
ton  trains  (corresponding  to  a  15  to  20- 
car  American  freight  train;  would  be  the 
standard  for  freight  traffic,  and  fifteen 
freight  and  passenger  trains  would  be 
operated  each  day  in  each  direction.  The 
net  revenue  on  this  traffic  would  yield  5  to 
7  per  cent  on  the  sum  invested.  A  similar 
estimate  published  by  Baron  Emil  d'Er- 
langer  in  the  Evening  Standard  also  places 
the  net  annual  earnings  of  the  road  at 
$5,400,000,  which  represents  about  7  per 
cent  on  the  maximum  expenditure  contem- 
plated. 

The  tunnel,  if  constructed,  will  have  a 
far-reaching  effect  in  cementing  French 
and  English  commercial  relations.  The 
line  would  bring  Paris  and  London  almost 
as  close  together  as  New  York  and  Boston, 
and  would  reduce  by  51/2  hours  the  best 
running  time  that  can  be  made  at  present. 
It  would  make  it  as  easy  for  a  London 
agent  to  visit  points  in  northern  France  as 
for  a  New  York  salesman  to  reach  the  cities 
of  Massachusetts.  The  most  important 
saving,  however,  would  probably  prove  to 
be  the  elimination  of  the  double  transfer 
from  rail  to  water  and  back  to  rail,  which 
Is  necessary  at  present,  and  a  saving  in  the 
time  required  for  the  transit  of  freight 
shipments  probably  much  greater  than  the 
saving  in  passenger  time. 


Number  of  Native  Engineers  Increases 

The  total  number  of  engineers  employed 
by  the  Bureau  of  Public  Works  of  the 
Philippine  Islands  June  30,  1911,  was  153, 
according  to  the  annual  report  of  the  di- 
rector. That  number  had  been  reduced  to 
98  by  the  end  of  1915.  In  1911  the  number 
of  engineers  not  natives  of  the  islands  was 
143;  in  December,  1915,  it  had  shrunk  to 
63.  The  total  number  of  native  engineers 
has  increased  from  10  to  35  in  the  same 
four  years. 
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Bascule  Bridge  for  Highway 
Service  in  California 

Leaves   Connected   at  Center  Only  by   Bar  to 
Equalize  Shear,  All  Stress  Being  Carried 
by  Cantilever  Action 

SACRAMENTO  COUNTY  in  central  Cal- 
ifornia recently  authorized  the  construc- 
tion of  a  highway  bridge  across  the  Sacra- 
mento River  between  Walnut  Grove  and 
Grand  Island.  As  the  river  is  navigable 
at  this  point,  it  was  necessary  to  maintain 
an  unobstructed  channel,  and  after  a  study 
of  conditions  it  was  decided  to  use  a  Strauss 
heel-trunnion  type  bascule  bridge  with  two 
113-ft.  leaves.  The  leaves  are  designed  to 
act  as  independent  cantilevers,  both  live 
and  dead  load  being  balanced  by  a  coun- 
terweight. No  connection  for  transferring 
stress  is  provided  at  the  junction  of  the 
leaves  except  a  bottom-chord  lock  for  equal- 
izing shear. 

Substructure  of  Steel  Caissons 

The  river  bed  at  the  selected  site  con- 
sists largely  of  sand  and  silt,  and  provision 
against  scour  was  required.  At  high  water 
the  average  depth  is  38  ft.  and  at  low  water 
about  20  ft.  The  piers  supporting  the 
movable  leaves  were  built  by  sinking  steel 
caissons,  9  ft.  in  diameter,  49  ft.  below  ex- 
treme high  water,  sealed  at  the  bottom  with 
a  concrete  mixture  25  per  cent  richer  in 
cement  than  the  1 :3 :5  mix  used  in  the  piers 
proper.  Two  such  caissons  were  provided 
for  each  pier.  Previous  to  the  sinking  of 
the  caissons  a  cluster  of  timber  piles  had 
been  driven  for  the  piers  and  cut  off  above 
the  concrete  seal  at  the  bottom  of  the  cais- 
son after  it  had  been  sealed  and  pumped 
dry.  Wood  forms  were  used  for  the  upper 
portions  of  the  piers,  which  at  the  top  are 
26  ft.  long  by  5  ft.  wide. 

Creosoted  timber  fenders  spaced  13  ft. 
from  the  center  line  of  bascule  piers  mark 
the  limits  of  the  200-ft.  clear  channel  and 
serve  to  protect  the  piers.  Each  fender  is 
made  up  of  four  pile  clusters  with  a  row 
of  piling  between,  faced  with  waling  strips. 
The  total  weight  of  the  superstructure  steel 
in  the  bridge  is  about  260  tons,  the  weight 
of  the  machinery  is  about  26  tons,  and  the 
counterweights  are  about  210  tons  each. 

The  bridge  provides  a'  roadway  6V2  ft. 
above  extreme  high  water  and  18  ft.  wide 
between  curbs.  The  floor  surface  has  a  3- 
in.  creosoted  wood-block  paving  laid  on  two 
layers  of  single-ply  felt,  well  coated  with 
asphaltic  filler  and  laid  on  1%  x  6-in.  creo- 
soted planking  placed  diagonally  and  sup- 
ported on  4  x  6  in.  transverse  subplanking 
spaced  16  in.  on  centers  and  bolted  to  the 
steel  stringers. 

Design  and  Operation 

The  leaves  are  designed  as  Pratt  trusses 
acting  as  cantilevers  and  have  no  connec- 
tion at  the  center  other  than  a  lock  bar  be- 
low the  floor  system  for  equalizing  shear. 
The  operating  strut  shown  in  the  photo- 
graph serves  also  as  a  live-load  anchor  arm. 
Its  location  in  relation  to  the  leaf  and  tower 
naturally  lends  itself  to  this  purpose,  and 
it  only  remained  to  design  this  member  so 
as  to  carry  the  tension  stress  induced  by 
the  maximum  live  load  on  the  leaf  and  to 
devise  a  satisfactory  detail  to  anchor  it  to 
the  tower  when  the  leaf  is  closed. 

This  detail  is  an  8-in.  turned  pin  secured 
to  the  operating  strut  by  means  of  two  col- 
lars with  flanges  riveted  to  each  web  of 
the  strut.     This   pin   projects   beyond  the 


webs  far  enough  to  carry  irregular  hexag- 
onal nuts,  any  side  of  which  can  bear 
against  the  rear  surface  of  the  joint  at  the 
apex  of  the  tower,  which  is  made  normal 
to  the  center  line  of  the  strut.  Each  side 
of  the  hexagonal  nuts  has  a  different  ra- 
dius, and  as  these  range,  by  Vs-in.  varia- 
tions, from  7%  to  8%  in.,  the  length  of 
the  strut  can  be  varied  within  the  range  of 
%  in.,  until  an  exact  adjustment  between 
the  leaves  and  struts  is  effected.  After  ad- 
justment the  nuts  are  secured  in  position 
with  a  setscrew  keying  the  collars  to  the 
pin  which  carries  the  nuts. 

The  leaves  are  operated  by  electric  mo- 
tors. In  case  the  usual  source  of  power 
fails,  electric  power  can  be  supplied  by  a 
40-hp.  gasoline  engine  driving  a  30-kw. 
generator  set  installed  in  the  operator's 
house.     For  starting  this  gas  engine  com- 


by  a  triangular  guide  equipped  with  rollers 
bearing  against  the  flanges  of  the  strut  and 
free  to  turn  on  the  operating  pinion  shaft, 
supported  by  bearings  secured  to  the  two 
tower  legs.  The  operating  pinions  are  ac- 
tuated, through  a  train  of  reduction  gears, 
by  one  15-hp.  220- volt  850-r.p.m.  motor  for 
each  leaf.  With  this  motor  the  leaf  is  raised 
to  full  height  in  two  minutes. 

In  order  not  to  interfere  with  navigation 
the  bridge  was  erected  in  the  open  position, 
and  when  lowered  for  the  first  time  the 
leaves  met  within  Va,  in.  of  perfect  align- 
ment and  within  %  in.  of  the  same  eleva- 
tion. By  adjusting  anchor  arms  by  means 
of  the  hexagonal  nuts  referred  to  in  the 
foregoing  the  leaves  were  brought  into  ex- 
act alignment. 

The  bridge  was  designed  by  the  Strauss 
Bascule  Bridge  Company  of  Chicago.    Jen- 


BASCULE  HIGHWAY  BRIDGE  OVER  SACRAMENTO  KIVER  HAS  113-FOOT  LEAVES 


pressed  air  is  available  at  all  times.  Both 
leaves  are  operated  simultaneously  by 
means  of  a  submarine  cable  interlocking  all 
control  apparatus. 

Leaves  Latched  at  Center 

When  the  leaves  are  closed  the  locking 
together  is  effected  by  a  5V2  x  2-in.  forged- 
steel  latch  bar  driven  by  a  5-hp.  motor,  and 
the  leaves  are  properly  aligned  against  un- 
equal expansion  or  contraction  by  metal- 
lined  oak  guides  bolted  to  the  ends  of  the 
chords.  The  electrical  brake-control  system 
developed  for  slowly  stopping  the  closure  of 
the  leaves  consists  of  a  magnetic  brake 
which  automatically  puts  a  drag  on  the 
mechanism  after  the  current  is  shut  off  and 
thus  compensates  for  the  lack  of  exact  speed 
regulation  which  the  alternating-current 
motor  does  not  permit.  The  control  of  the 
main  lifting  motors  is  interconnected  elec- 
trically so  that  they  cannot  be  started  until 
the  locks  have  been  opened;  and  when  clos- 
ing the  leaves  the  locking  cannot  be  com- 
pleted until  the  leaves  have  been  fully 
closed. 

The  concrete  counterweight  which  bal- 
ances the  movable  leaves  is  mounted  on  steel 
trusses  supported  on  trunnions  at  the  apex 
of  the  triangular  framing  of  the  tower 
span.  Each  leaf  is  moved  by  means  of  a 
pair  of  rack-toothed  operating  struts,  one 
end  pin-connected  to  the  leaf  at  the  hip  of 
the  trusses,  the  other  engaged  by  operating 
pinions  located  on  the  portal  of  the  tower 
span.    The  pinion  and  rack  are  held  in  mesh 


kins  &  Wells  of  Sacramento  were  general 
contractors  for  the  work;  the  steel  and  ma- 
chinery were  fabricated  by  the  American 
Bridge  Company,  the  electrical  equipment 
was  installed  by  the  Butte  Engineering  & 
Electric  Company  of  San  Francisco,  and 
the  entire  work  was  supervised  oy  Drury 
Butler,  county  engineer. 


Rapid  Progress  on  Twin  Peaks  Tunnel 

The  Twin  Peaks  tunnel  work  in  San 
Francisco  is  progressing  at  a  rapid  rate, 
according  to  a  recent  report  of  City  Engi- 
neer M.  M.  O'Shaughnessy,  and  will  be  com- 
pleted in  May,  1917.  Only  3400  ft.,  or  less 
than  one-third  of  the  total  length  of  the 
tunnel,  remains  to  be  excavated,  and  prac- 
tically all  stations  and  other  accessory  con- 
struction have  been  finished.  Several  hun- 
dred workmen  are  employed  at  both  ends 
in  day  and  night  shifts,  and  the  progress  of 
the  completed  bore  is  about  12  to  15  ft.  per 
day  from  each  end.  About  3750  ft.  have 
been  excavated  from  the  east  portal  and 
4750  ft.  from  the  west  portal.  The  con- 
crete gang  follows  the  excavating  crew 
closely,  and  sides,  arch  and  invert  are  com- 
pleted as  fast  as  the  heading  advances. 
Pneumatic  placing  machines  are  used  to 
expedite  progress  of  the  concreting.  The 
two  ventilating  shafts  from  the  tunnel  to 
the  surface  above  have  been  completed,  and 
one  of  these  is  used  for  pumping  out  the 
seepage  water,  which  is  coming  into  the 
tunnel  at  the  rate  of  300,000  gal.  per  day. 
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Influence  Lines  as  Deflection  Diagrams 

A  New  Method  for  Treating  This  Subject  Is  Developed  and  Its 
Application  to  Simple  and  Indeterminate  Structures  Illustrated 

By  D.  B.  STEINMAN 
Special  Assistant  to  Gustav  Lindentlial,  Consulting  Engineer,  New  York  City 


THERE  have  appeared  in  the  Engineer- 
ing Record  during  the  last  two  years  a 
number  of  articles  developing  and  applying 
the  newer  graphic  methods  of  designing 
indeterminate  structures  (see  Engineering 
Record  of  Aug.  28,  1915,  page  258;  Sept. 
11,  1915,  page  324;  Dec.  18,  1915,  page  762; 
Aug.  19,  1916,  page  234).  All  of  these 
methods  may  be  reduced  to  a  single  funda- 
mental principle  which  should  form  part 
of  the  working  apparatus  of  every  struc- 
tural engineer.  This  principle  is  simply  the 
identity  between  influence  lines  and  deflec- 
tion diagrams.  This  idea,  once  grasped, 
will  be  found  an  invaluable  aid  not  only  as 
.a  starting  point  for  the  solution  of  indeter- 
minate structures  but  also  in  providing  a 
new  and  helpful  point  of  view  for  many  of 
the  more  elementary  problems  of  simple 
structures. 

Applications  of  this  concept  to  the  con- 
struction of  influence  lines  for  reactions, 
shears  and  bending  moments  in  simple 
beams,  for  stresses  in  a  truss,  and  for  the 
graphic  solution  of  statically  indeterminate 
structures  are  here  illustrated  and  de- 
scribed. 

Influence  Lines  Are  Deflection 
Diagrams 

Every  influence  line  is  a  deflection  dia- 
gram. For  a  proof  of  this  relation  the 
reader  is  referred  to  an  article  by  the 
writer  in  the  Engineering  Record  of  May 
20,  1916,  page  680.  The  principle  there 
established  may  be  generalized  as  follows : 

The  influence  line  for  any  reaction, 
shear,  bending  moment  or  stress  is  identi- 
cal with  the  deflection  diagram  produced 
by  a  unit  displacement  at  the  point  of 
application  and  in  the  direction  of  the 
desired  reaction,  shear,  bending  moment 
or  stress. 

Application  to  Reactions 

To  illustrate  the  application  of  the  fore- 
going principle,  consider  first  the  simplest 
problems  in  influence  lines.  Thus,  to  find 
the  reaction  at  the  end  of  any  simple  span, 
assume  the  end  raised  a  unit  distance  while 
the  other  end  remains  on  its  support;  the 
resulting  deflection  diagram,  Fig.  1,  is  the 
familiar  influence  line  for  beam  reactions. 
Similarly,  to  find  the  reaction  at  an  inter- 
mediate pier  between  two  simple  spans  or 
to  find  a  floorbeam  reaction,  raise  the  mid- 
dle support  a  unit  distance  with  the  adjoin- 
ing supports  unchanged  to  obtain  a  triangle 
for  the  usual  influence  diagram. 

Fig.  2  represents  a  cantilever  bridge  with 
a  central  anchor  span.  To  obtain  the  in- 
fluence line  for  one  of  the  pier  reactions, 
R,  the  corresponding  support  is  raised  a 
unit  distance  and  the  resulting  deformation 
diagram  is  the  desired  influence  line. 

Application  to  Shears 

To  obtain  the  influence  line  for  shears 
at  any  section  of  a  beam,  assume  a  unit, 
shearing  displacement  at  the  section.  As 
there  is  no  rotation,  the  two  segments  of 
the  beam  must  remain  parallel.  The  result- 
ing deflection  diagram  is  given  by  ASTB, 
Fig.  3.  Since  the  ends,  A  and  B,  resting 
on   supports,   must   have  zero   deflections, 


they   are  joined  by  a  closing  line  AB  to 
complete  the  diagram. 

Fig.  4  represents  a  beam  with  overhang- 
ing ends.  To  obtain  the  influence  line  for 
the  shear  at  the  support  S,  a  unit  shearing 
displacement  is  assumed  at  that  section,  the 
two  segments  of  the  beam  remaining 
parallel.  The  resulting  displacement  dia- 
gram, ASTB,  is  the  desired  influence  line. 

Application  to  Bending  Moments 

To  obtain  the  influence  line  for  bending 
moments  at  any  point  M  of  a  simple  span, 
assume  a  unit  bending  or  angle  change  at 
the  section,  as  in  Fig.  5.  Drawing  the 
closing  line  AB,  the  desired  influence  dia- 
gram is  obtained.  Fig.  6  shows  how  the 
construction  of  the  moment  influence  line 
in  the  span  AB  may  be  modified  to  keep 
the  closing  line  horizontal,  at  the  same  time 
extending  the  application  of  the  construc- 
tion to  the  case  of  a  cantilever  bridge. 

Application  to  Stresses  in  a  Truss 

The  foregoing  examples  indicate  how  the 
principle  here  discussed  may  be  utilized  to 
endow  the  simplest  influence  lines  with  an 
added  meaning.  A  more  novel  extension  of 
the  principle  is  in  the  construction  of  in- 
fluence lines  for  the  stresses  in  a  truss. 
For  this  purpose  the  principle  may  be  re- 
stated as  follows: 

The  influence  line  .for  the  stress  in  any 
member  of  a  truss  is  identical  with  the  de- 
flection diagram  produced  by  a  unit  elonga- 
tion of  that  member. 

This  relation  was  established  in  the  ar- 
ticle by  the  writer  previously  cited.  In 
application  it  is  advisable  to  assume  a  unit 
shortening  of  the  given  member,  instead 
of  a  unit  lengthening,  thereby  inverting 
the  resulting  diagram,  in  order  to  provide 
for  the  fact  that  positive  influence  ordinates 
are  measured  upward,  while  positive  deflec- 
tions are  measured  downward. 

To  apply  this  principle  to  any  truss  mem- 
ber, proceed  as  follows:  Assign  to  the 
given  member  a  unit  contraction,  while  all 
the  other  members  remain  unstrained. 
Find  the  resulting  deflections  by  means  of 
a  simple  Williot  diagram  and  project  them 
to  the  panel  points  of  the  truss  to  obtain 
the  desired  influence  line. 

Examples  of  Method  Applied  to  a  Truss 

Fig.  7  shows  the  application  of  the  above- 
mentioned  method  to  a  truss  with  subdi- 
vided panels,  the  influence  lines  for  four 
different  members  being  constructed.  In 
each  case  the  entire  truss  to  the  right  of 
the  member  is  first  assumed  fixed  and  is 
therefore  represented  by  a  single  point  (5, 
6,  7,  8,  9,  10)  in  the  Williot  diagram.  The 
contraction  of  the  given  member  is  repre- 
sented by  a  heavy  line  of  unit  length,  and 
the  remaining  points  are  found  by  drawing 
light  lines  perpendicular  to  the  directions 
of  the  members  in  the  usual  manner.  Pro- 
jecting the  points  thus  found  to  verticals 
below  the  panel  points  of  the  truss,  the  de- 
flection diagram  0-3-4-5-10  is  obtained.  A 
closing  line  is  drawn  through  the  end  points 
(0,  10),  since  the  ends  of  the  span  have 
zero  deflections.  The  resulting  figure  is 
the  influence  diagram  for  the  member,  the 


areas  above  and  below  the  closing  line  giv- 
ing +  and  —  areas  respectively. 

As  seen  in  the  foregoing  examples,  the 
Williot  diagram  will  generally  be  a  simple 
figure  on  account  of  the  zero  deformations 
in  all  but  one  member  of  the  truss.  To 
further  simplify  the  construction,  if  there 
are  several  panels  to  the  left  of  the  one 
containing  the  given  member,  they  may  be 
replaced  by  two  straight  lines  connecting 
that  panel  with  the  end  of  the  truss. 

It  may  be  noted,  in  passing,  that  the 
closing  line  introduced  in  the  foregoing 
examples  is  another  short  cut;  it  takes  the 
place  of  the  rotation  correction  which  is 
ordinarily  made  in  the  Williot  procedure 
by  means  of  an  auxiliary  truss  diagram.  It 
will  be  found  instructive  to  apply  the  fore- 
going construction  to  various  members  of 
trusses  with  K-system  or  triangular  brac- 
ing and  to  trusses  with  multiple  systems  of 
web  members. 

Advantages  of  the  Method  Applied  to  a 
Truss 

The  above-cited  method  of  constructing 
influence  lines  for  trusses,  although  not 
intended  to  replace  the  older  methods, 
possesses  certain  advantages  over  them.  In 
the  first  place,  it  is  completely  graphic — 
instead  of  merely  representing  moments  or 
shears  from  which  the  stresses  must  be  fig- 
ured analytically,  it  gives  those  stresses 
directly,  making  automatic  correction  for 
such  factors  as  lever  arms  and  secants  of 
inclination.  In  the  second  place,  it  is  abso- 
lutely general,  dispensing  with  the  neces- 
sity of  remembering  different  rules  for  con- 
structing different  influence  lines.  It  gives 
the  influence  lines  for  new  or  uncommon 
truss  systems  or  combinations  of  members 
without  requiring  first  an  analysis  of  their 
stress  relations.  In  this  last  advantage 
the  method  probably  finds  its  chief  useful- 
ness, inasmuch  as  it  furnishes  an  addi- 
tional tool  for  the  attack  of  unfamiliar 
truss  problems. 

Application  to  Indeterminate 
Structures 

This  same  principle,  furthermore,  forms 
the  basis  for  the  graphic  solution  of  all  sta- 
tically indeterminate  structures.  It  consti- 
tutes a  bridge  to  pass  from  the  study  of 
simple  influence  lines  to  the  subject  of  inde- 
terminate systems.  For  example,  if  the 
beam  in  Fig.  1  is  restrained  at  one  end,  a 
unit  displacement  of  the  other  end  will 
strain  the  beam  into  the  familiar  elastic 
curve  of  a  cantilever  beam,  as  represented 
in  Fig.  8.  This  curve  is  the  influence  line 
for  the  reaction  R  at  the  free  end  of  the 
beam,  thus  replacing  the  straight  line  of 
Fig.  1. 

In  a  beam  continuous  over  three  sup- 
ports a  unit  displacement  of  one  end  pro- 
duces the  elastic  curve  shown  in  Fig.  9,  and 
a  unit  displacement  at  the  middle  support 
produces  the  elastic  curve  shown  in  Fig.  10. 
These  deflection  curves  are  the  influence 
lines  for  the  respective  reactions.  Each 
half  of  the  curve  in  Fig.  9  or  Fig.  10,  re- 
ferred to  the  tangent  at  B,  is  identical  in 
form  with  the  basic  elastic  curve  shown  in 
Fig.  8  and  may  be  plotted  with  its  ordin- 
ates. In  general,  the  influence  line  for  the 
reaction  at  any  support  of  a  continuous 
bridge  is  simply  the  elastic  curve  produced 
by  removing  the  support  and  applying  a 
load  to  give  the  point  a  unit  vertical  dis- 
placement. The  application  of  this  princi- 
ple to  the  design  of  the  Sciotoville  Bridge 
was  presented  by  the  writer  in  the  Engi- 
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Fig.l-Slmple  Span 
T  A 

Influence  Line  for  Shear  aiS 


Fig.2-  Canti  lever  Bridge 


Influence  Diagram  for  Shear  ai  S 
Fig.  3-Slmple  Span 


Fig.4-Beam  with  Overhanging  End 
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Williol  Diagramfor  4-S 


Williot  Diagramfor  Z-4 


Williot  Diagram  for  3-4 

Fig.l-lnfluenceLines  for  Truss  with  Subdivided  Panels 
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Fig.e-CanJilevec  Bridge 


Fig  a-Beam  with  OnQ  End  Fixed 
rinfluence  Line  forRi 
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Fig  9-Beam  Continuous  Over  3  Supports 
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Influence  Line  forRi 


FigJO-Beam  Continuous  O^er  3  Supports 

C 


Fig.ll-2-Hinged  Portal  Frame 


Influence  Line  forR 


Influence  Diagram  for  Shear  at  T 
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Fig.l2-Beam  Fixed  af  Both  Ends 
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Fig.l4-2-5pan  Continuous  Beam 
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Influence  Line  for  Reaction  alM 


Fig.l5-Beam  Fixed  at  BothEnds 
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neering  Record  of  Aug.  28,  1915,  page  258. 

In  the  case  of  arches,  the  influence  line 
for  H,V  or  M  at  one  end  is  obtained  as  the 
deflection  diagram  produced  by  giving  the 
end  a  unit  horizontal,  vertical  or  rotational 
displacement  respectively.  This  principle 
was  applied  in  the  Engineering  Record  of 
Sept.  11,  1915,  page  324. 

In  the  case  of  a  suspension  bridge,  the 
influence  line  for  H  is  the  deflection  dia- 
gram of  the  stiffening  truss  produced  by  a 
unit  shortening  of  the  cable  between  an- 
chorages. This  principle  was  applied  in  the 
Engineering  Record  of  Aug.  19,  1916,  page 
234. 

An  interesting  illustration  of  the  prin- 
ciple here  discussed  is  afforded  by  the  prob- 
lem of  a  portal  or  rectangular  frame, 
ABCD,  Fig.  11,  subjected  to  horizontal 
loads.  Neglecting  bending  or  compression 
in  the  top  member,  a  unit  horizontal  dis- 
placement of  A  will  make  the  frame  assume 
the  form  AB'CD.  Here  the  curves  A'B' 
and  CD  are  identical  with  the  elastic  curve 
of  Fig.  8,  and  constitute  the  influence  lines 
for  the  horizontal  reactions  at  A  and  D. 
Thus,  for  a  unit  load  applied  at  P,  the  hor- 
izontal intercepts  //,  and  H.^  give  the  re- 
spective horizontal  reactions. 

Combinations  of   Deflection   Diagrams 

In  a  beam  flxed  at  both  ends,  a  unit 
vertical  displacement  at  one  end,  without 
rotation,  produces  the  deflection  curve 
BAB,  Fig.  12,  as  the  influence  line  for  the 
end  reaction.  Each  half,  BA,  of  this  curve 
is  identical  with  the  basic  elastic  curve  BA 
of  Fig.  8.  In  the  same  beam  a  unit  rota- 
tion at  one  end,  without  translation,  yields 
the  deflection  curve  Fig.  13  as  the  influ- 
ence line  for  end  moments.  The  ordinates 
of  this  curve  may  be  obtained  as  the  inter- 
cepts between  the  parabola  shown  dotted 
and  the  elastic  curve  BAB  in  Fig.  12.  The 
former  represents  the  deflections  of  a  can- 
tilever beam  subjected  to  a  bending  moment 
applied  at  the  free  end;  the  latter  repre- 
sents the  deformation  of  the  beam  required 
to  restore  the  free  end  to  its  initial  posi- 
tion. The  differences  between  the  respect- 
ive ordinates  therefore  represent  the  re- 
sultant displacements  of  the  beam  and  are 
plotted  in  Fig.  13  to  enlarged  scale. 

Synthesis  of  Diagrams 

In  many  cases,  as  in  the  foregoing  ex- 
ample, the  influence  line  or  deflection  dia- 
gram is  best  obtained  by  the  synthesis  of 
simpler  deflection  diagrams. 

Another  illustration  is  shown  in  Fig.  14, 
representing  the  influence  line  for  shear  at 
a  section  S  in  a  two-span,  beam  or  girder. 
The  broken  line  ASTC  represents  a  unit 
shearing  displacement;  to  bring  the  point 
A  back  to  its  support,  an  end  reaction  is 
evolved  at  A  which  produces  deflections 
represented  by  ABC.  These  must  be  sub- 
tracted from  the  first  set  of  deflections  to 
obtain  the  resultant  displacements  or  in- 
fluence ordinates.  In  a  similar  manner  a 
combination  of  the  deflection  diagrams  of 
Figs.  5  and  8  yields  the  influence  line  for 
bending  moments  shown  in  Fig.  15. 

The  device  of  synthesis  of  deflection  dia- 
grams is  particularly  u.seful  in  the  case  of 
structures  indeterminate  to  the  second  de- 
gree or  higher.  Thus,  let  it  be  required  to 
construct  the  influence  line  for  intermedi- 
ate reactions  in  a  three-span  beam  or 
girder,  AMNB,  Fig.  16.  First  consider 
both  supports  M  and  N  removed  and  a  unit 
load  applied  at  M;  the  resulting  elastic 
curve  is  APXB.    Next,  to  restore  X  to  its 


original  position,  a  reaction  is  evolved  at  N. 
A  force  at  this  point  would  produce  an  elas- 
tic curve  AQXB,  shovra  in  dotted  lines. 
The  differences  between  the  ordinates  of 
the  two  curves  give  the  ordinates  of  the 
desired  influence  line  ARNB.  Although 
this  deflection  curve,  like  that  in  Fig.  13, 
could  be  roughly  sketched  at  sight,  the  pro- 
cedure just  outlined  is  a  simple  method  for 
accurately  obtaining  the  ordinates  for  the 
desired  line. 

Whether  structures  are  designed  by  the 
method  of  least  work  or  by  the  principle  of 


virtual  velocities,  two  methods  which  are 
essentially  the  same  in  actual  procedure 
and  differ  only  in  appearance  or  interpreta- 
tion, the  graphic  design  ultimately  resolves 
itself  into  the  problem  of  constructing  in- 
fluence lines.  For  this  purpose  the  simplest 
and  most  direct  method  of  attack,  one 
which  will  help  to  visualize  the  problem  in- 
stead of  obscuring  the  immediate  issue  by 
the  use  of  mysterious  looking  formulas  is 
provided  by  the  concept  here  developed — 
namely,  that  every  influence  line  is  a  deflec- 
tion diagram. 


"  Panama  Canal  Slides  Will  Be  Overcome  for 
All  Time" — General  Goethals 

In  His  Latest  Annual  Report  the  Governor  of  the  Canal  Reviews 
History  of  Slides  and  Answers  Criticisms  of  Work  at  the  Isthmus 


''AS  predicted  at  the  time  the  great 
XxCulebra  movements  occurred,  the 
slides  will  be  overcome  finally  and  for  all 
time,  notwithstanding  the  calamity  howlers 
and  in  spite  of  the  disastrous  predictions  of 
the  'know-it-alls.' " 

With  these  words  Major-Gen.  George  W. 
Goethals,  governor  of  the  Panama  Canal, 
in  his  annual  report  for  the  year  ended  June 
30,  1916,  concludes  a  discussion  of  the  slide  ■ 
situation  at  the  isthmus.  Although  this 
question  has  been  dealt  with  in  previous 
reports  and  official  documents.  General  Goe- 
thals believes  that  misconception  regarding 
the  slides  is  so  general,  due  to  the  publica- 
tion of  erroneous  information  from  various 
.sources,  that  he  is  justified  in  reporting 
upon  the  matter  again,  even  at  the  expense 
of  repetition.  He  takes  a  fling  at  several 
of  the  Panama  Canal's  critics,  among  them 
Prof.  Benjamin  Le  Roy  Miller,  of  Lehigh 
University,  and  ex-United  States  Senator 
Thomas  Kearns,  who  believes  "that  the 
whole  trouble  is  caused  by  subterranean 
gases  formed  in  the  earth,  which,  when  per- 
mitted to  escape  through  certain  channels 
or  breaks  in  the  earth,  carry  with  them 
eruptive  material,  sometimes  for  a  long  dis- 
tance, to  the  place  of  least  resistance." 

History  of  Slides  Reviewed 

General  Goethals  enters  rather  fully  into 
the  history  of  the  Panama  slides,  much  of 
this  ground  having  been  covered  in  his 
ofliicial  statement  published  in  the  Engineer- 
ing Record  of  Nov.  27,  1915,  page  652. 
Gaillard  Cut,  he  explains,  extends  from 
Pedro  Miguel  to  Gamboa,  a  distance  of  8.75 
miles.  The  canal  prism  through  this  sec- 
tion averages  300  ft.  bottom  width,  and  has 
a  depth  of  45  ft.  Every  foot  of  the  existing 
channel  was  excavated  through  rock,  all  of 
which,  though  of  various  kinds  and  den- 
sities, had  to  be  drilled  and  blasted  in  order 
to  remove  it.  It  is  possible  that  the  water 
may  have  softened  some  of  the  material, 
yet  it  is  known  that  the  softer  varieties 
of  rock  encountered  in  the  excavation  were 
protected  from  disintegration  by  contact 
with  water.  The  bog  theory  is  a  myth.  The 
cut  has  been  stable  with  the  exception  of 
the  portions  in  the  vicinity  of  Culebra  and 
at  Cucaracha.  The  slides  at  Culebra  are  on 
both  sides  of  the  waterway,  occupying  a 
length  of  2800  ft.,  while  the  channel  affected 
i)y  the  Cucaracha  slide  is  less  than  2000  ft. 
long,  so  that  out  of  a  total  length  of  8.75 
miles  only  0.88  mile  is  affected. 

A  misconception  that  exists  relates  to  the 
character  of  the  slides.  They  have  not  been, 
except    in   part   at   Cucaracha,   a   slipping 


down  of  portions  of  a  bank  in  order  to 
reach  the  slope  at  which  the  material  will 
stand.  Slides  of  this  character  have  oc- 
curred, but  they  were  small  in  extent  and 
easily  handled.  Those  at  Culebra  are 
breaks  resulting  from  deformation  or  crush- 
ing of  underlying  strata  which,  under 
changed  conditions,  could  not  bear  the 
weight  of  the  superimposed  mass,  and 
caused  a  vertical  settlement  or  drop  of  the 
overlying  material,  which  subsequently 
moved  into  the  prism.  Final  rest  will  be 
secured  when  all  the  material  that  is  in 
motion  has  ben  removed.  As  is  shown  by 
experience  with  smaller  breaks  that  have 
occurred  from  the  same  cause,  when  the 
end  is  reached  the  final  surface  will  be 
concave,  or  bowl  shaped. 

Scientists'  Committee  Investigates 

General  Goethals  takes  issue  with  Pro- 
fessor Miller,  who  is  quoted  in  a  press  item 
as  having  said:  "For  many  years  to  come 
the  rainy  season  is  almost  certain  to  cause 
such  slides  as  to  close  the  canal  for  weeks 
or  even  months."  Speaking  of  the  investi- 
gating committee  from  the  National 
Academy  of  Sciences  appointed  late  last 
year  by  President  Wilson,  General  Goethals 
says:  "It  was  anticipated  that  the  com- 
mittee from  the  National  Academy  of 
Sciences  would  make  a  more  thorough  ex- 
amination than  Professor  Miller  had  done, 
and  it  was  hoped  that,  as  a  result,  the 
statements  of  Prof.  Benjamin  Le  Roy 
Miller,  Ph.D.,  would  be  found  to  be  what  we 
considered  them — erroneous,  unwarranted 
and  unfair,  and  help  restore  the  confidence 
that  he  had  helped  to  destroy. 

"The  preliminary  report  by  the  committee 
of  the  National  Academy  of  Sciences  was 
submitted  to  the  President  in  January,  1916. 
At  that  time  they  expected  that  their  final 
report  would  be  completed  in  April,  but  up 
to  date  it  has  not  been  received.  It  will 
be  noted  that  the  statement  made  by  Pro- 
fessor Miller,  that  practically  all  Gold  Hill 
and  much  of  Zion  Hill  must  be  removed,  is 
not  concurred  in;  and  in  this  connection  it 
should  be  remembered  that  a  committee  of 
this  character  expresses  its  opinions  guard- 
edly, for  whatever  happens  they  must  be 
found  on  the  right  side.  They  advocated,  as 
a  matter  of  scientific  interest,  the  making 
of  an  accurate  triangulation  of  the  hills  in 
question — Gold,  Contractors,  Culebra,  and 
Zion — which  has  been  done.  By  checks  made 
at  frequent  intervals  the  slightest  move- 
ment on  the  part  of  any  of  the  four  hills 
would  be  disclosed  at  once.  No  movement 
of  any  kind  has  taken  place." 
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The  committee  expressed  the  belief  that 
every  available  and  practicable  device  for 
controlling  the  water,  both  on  the  surface 
and  underground,  should  be  employed,  and 
to  this  end  advocated  covering  the  slopes 
with  vegetation  to  prevent  surface  wash, 
closing  peripheral  cracks,  draining  undis- 
turbed and  threatened  areas,  and  draining 
by  tunnels. 

Measures  to  Prevent  Slides 

General  Goethals  reviews  the  measures 
taken  to  prevent  slides,  including  the  cover- 
ing of  slopes  with  vegetation,  the  closing  of 
peripheral  cracks  in  rock  with  sluiced  earth, 
the  installation  of  drains,  and  other  expe- 
dients that  have  been  proposed  by  the  va- 
rious investigators. 

It  is  admitted,  says  General  Goethals,  that 
if  the  water  could  be  entirely  excluded  the 
earth  movements  would  cease,  but  unfor- 
tunately this  is  impossible.  With  the  heavy 
tropical  downpours  the  best  that  can  be  done 
is  by  drainage,  to  carry  away  what  falls 
as  rapidly  as  possible,  but  ground  water 
cannot  be  eliminated.  So  far  as  concerns 
ground  water,  the  construction  of  the  canal 
has  created  entirely  new  conditions.  The 
old  tributaries  of  the  Chagres  River  and 
those  of  the  Rio  Grande,  which  formerly 
were  natural  drains,  are  now  well  above  the 
water  surface  of  the  canal,  and  the  canal 
has  become  the  drainage  channel  for  the 
country  for  miles  on  either  side.  Even 
assuming  that  it  were  possible  to  devise  a 
system  for  getting  rid  of  ground  water,  it 
must  still  exist  below  the  surface  of  the 
water  in  the  canal  itself.  The  slides  in  ques- 
tion affect  the  banks  for  a  considerable  dis- 
tance down,  probably  below  the  bottom  of 
the  canal,  and  if  ground  water  be  primarily 
the  cause,  then  it  cannot  be  removed  from 
the  strata  at  which  the  trouble  starts. 

Drains  Impracticable 

So  long  as  the  slides  are  active  and  the 
configurations  of  their  surfaces  change  as 
rapidly  as  they  now  do,  it  is  impracticable 
to  open  and  maintain  the  permanent  drains 
recommended  in  the  moving  areas.  When 
equilibrium  is  restored,  and  as  a  means  of 
promoting  permanent  stability,  the  drains 
of  a  permanent  character  should  be  con- 
structed and  maintained. 

On  the  subject  of  proposed  drainage  tun- 
nels Donald  F.  McDonald,  geologist,  re- 
ported as  follows :  "While  the  sliding  rocks 
have  a  high  percentage  of  pore  space,  the 
pores  are  mostly  of  capillary  size  and  are 
filled  with  water  which  obeys  the  laws  of 
capillarity  and  which  cannot  therefore  be 
drained  off.  These  experiments  definitely 
established  that  all  cures  by  drainage  which 
had  been  offered  to  and  urged  on  the  canal 
authorities  were  absolutely  futile,  and  the 
money  which  might  have  been  wasted  in 
worthless  tunnels,  wells  and  acres  of 
asphalt  covering  was  saved  for  the  only 
remedy  that  could  bring  permanent  cure 
under  the  circumstances — dredging." 

General  Goethals  concludes  his  report  by 
commenting  upon  some  of  the  extravagant 
theories  which  have  been  advanced  to  ac- 
count for  the  slides.  One  is  that  a  huge 
reservoir  of  water  exists  within  the  earth 
and  that  the  pressure  therefrom  produces 
the  slides.  The  mutual  attraction  of  the 
large  masses  on  either  side  of  the  cut  is 
assigned  as  the  cause  for  bringing  down  the 
material,  while  one  critic  believes  that  the 
trouble  is  due  to  the  fact  that  "a  huge 
magnet  that  previously  existed  has  been  cut 
in  two." 


City  Engineer  Designs 
Paving- Grout  Mixer 

Apparatus  on  Wheels  Is  Equipped  with  Paddle 

for  Agitating  Materials  and  Securing 

Uniform  Mix 

THE  accompanying  illustrations  show 
the  main  features  of  a  paving-grout 
mixer  which  has  been  designed  by  A.  W. 
Hall,  city  engineer,  of  Jackson,  Mich.  It  is 
claimed  to  produce  a  more  satisfactory 
product  than  is  obtainable  by  hand-mixing 
methods.  A  feature  of  the  device  is  a 
paddle  wheel  which  may  be  revolved  through 
a  chain  drive  by  the  hand  wheel  A,  thus  agi- 
tating the  grout  mixture  and  insuring  its 
homogeneity.  Cement  is  placed  in  the  hop- 
per B  and  sand  in  the  hopper  C.  Each  of 
these  compartments  has  a  capacity  of  1  cu. 


Stress  Distributed  Unequally 
to  Rivets  of  a  Joint 

Theoretical  Analysis  and  Results  of  Tests  Made 

by  Professor  Batho  Show  That  First  and 

Last  Rivets  Get  Higher  Stress 

THAT  the  first  and  last  rivets  in  a  riveted 
connection  take  by  far  the  greatest  pro- 
portion of  the  total  load  is  indicated  by  the 
theoretical  analysis  and  checked  by  results 
of  a  short  series  of  tests  (five  rivets  on  each 
side  of  the  joint)  presened  by  Cyril  Batho, 
assistant  professor  of  applied  mechanics, 
McGill  University,  Montreal,  in  a  50-page 
paper  in  the  Journal  of  the  Franklin  In- 
stitute for  November.  While  admitting  that 
further  experimentation  is  necessary,  par- 
ticularly to  determine  general  laws  for  a 
variable  K  entering  the  equations  and  to 


portable  grout  machine  is  equipped  with  hand-operated  stirring  paddle 


ft.  The  ingredients  fall  by  gravity  into  the 
mixing  tank  D,  where  water  is  added  by  a 
hose.  The  outlet  E  for  the  mixed  grout  is 
controlled  by  a  hand-operated  valve. 

This  equipment,  it  is  said,  has  effected  a 
substantial  reduction  in  the  cost  of  mixing 
and  placing  grout  for  the  brick  pavements 
of  Jackson. 


San  Diego,  California,  Makes  Repairs  to 
Its  Wood  Pipe  and  Tunnels 

Repair  of  the  San  Diego  (Cal.)  water 
system  includes  retimbering  the  four  tun- 
nels and  rebanding  the  wood-stave  pipe 
which  runs  through  them.  The  work  is  be- 
ing finished  at  a  cost  of  $16,700.  The  22- 
mile  wood-stave  line  varies  in  size  from  40 
in.  at  its  intake  to  24  in.  where  it  discharges 
into  the  University  Heights  reservoir  in 
San  Diego.  As  it  is  the  main  line  connect- 
ing the  impounding  and  the  distributing 
systems  its  upkeep  is  of  vital  importance. 
Nothing  had  been  done  to  the  pipe  or  tun- 
nels since  they  were  built  eight  years  ago. 
Two  of  the  tunnels  were  found  to  be  higher 
at  both  ends  than  in  the  middle.  All  have 
now  been  graded  so  that  the  drainage  is 
excellent,  and  with  the  new  timbering  just 
placed  it  is  almost  impossible  for  them  to 
become  clogged.  Everything  has  been  done 
with  a  view  to  keeping  the  tunnels  dry  and 
carrying  away  any  water  which  may  leak 
from  the  main.  The  aggregate  length  of 
the  four  tunnels  is  6733  ft.  That  length  of 
36-In.  pipe  had  to  be  rebanded  and  in  some 
places  new  staves  put  in.  For  the  reband- 
ing of  the  pipe  the  city  purchased  18,000 
new  bands  at  a  cost  of  $4,660.  The  entire 
job  will  be  finished  this  year.  This  infor- 
mation was  furnished  by  A.  C.  Francis,  of 
the  operating  department  of  San  Diego. 


find  whether  the  joint  acts  by  friction  be- 
tween the  plates  or  by  shear  on  the  rivets. 
Professor  Batho  shows  that  elose  agreement 
between  his  analysis  and  the  test  results 
now  available  seems  to  prove  the  soundness 
of  his  theory,  which  is  based  upon  the  prin- 
ciple of  least  work.  The  practical  im- 
portance of  his  conclusions  is  evident  in 
view  of  the  universal  assumption  in  design 
that  all  rivets  carry  equal  loads.  These  con- 
clusions are  as  follows: 

Summary  and  Conclusions 

"1.  It  is  shovra  that  a  riveted  joint  may 
be  considered  as  a  statically  indeterminate 
structure,  and  that  a  series  of  equations 
may  be  obtained  for  any  joint  by  means 
of  the  principle  of  least  work,  giving  the 
loads  carried  by  each  of  the  rivets  in  terms 
of  a  quantity  K,  which  depends  upon  the 
manner  in  which  work  is  stored  in,  or  by 
the  action  of,  the  rivets. 

"2.  This  theory  is  applied  to  various  types 
of  joints,  and  the  modifying  effects  of  non- 
uniform distribution  of  stress  in  the  plates, 
unequal  partition  of  the  load  between  the 
two  cover  plates,  and  a  difference  in  the 
modulus  of  elasticity  of  the  middle  plate 
and  the  cover  plates  are  also  considered. 

"3.  It  is  shown  experimentally  that  exten- 
someter  measurements  on  the  outer  sur- 
faces of  the  cover  plates  of  a  riveted  joint 
are  sufficient  for  the  determination  of  the 
mean  stresses  in  the  plates,  and  that  the 
partition  of  the  load  among  the  rivets  may 
be  determined  from  such  measurements.  It 
is  also  shown  that,  at  any  rate  after  the 
first  few  loadings,  the  distribution  of  strain 
in  the  plates  of  a  joint  is  not  altered  by 
repeated  loadings. 

"4.  It  appears  from  3  that  if  there  is  any 
frictional  hold  between  the  plates,  it  acts 
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only  over  those  portions  in  the  immediate 
neighborhood  of  the  rivets.  All  the  ex- 
periments tend  to  show  that  friction  does 
not  play  an  important  part,  but  further  ex- 
periments are  necessary  on  this  point. 

"5.  Experiments  made  on  a  number  of 
specimens  having  a  single  line  of  rivets  and 
loaded  in  tension  give  results  in  close  agree- 
ment with  the  theoretical  considerations. 
They  also  show  that  the  longitudinal 
stresses  in  a  portion  of  the  cover  plate  be- 
tween two  consecutive  rivets  are  a  mini- 
mum along  the  line  of  rivets,  rising  to  a 
maximum  at  the  edges  of  the  plates. 

"6.  The  experiments  show  that  the  value 
of  K  for  a  joint  having  a  given  ratio  of 
width  of  cover  plate  to  rivet  pitch  and  a 
given  number  of  rivets  varies  approximately 
directly  as  the  load  and  inversely  as  the 
area  of  the  rivets.  An  empirical  rule  is 
given  for  its  value  in  joints  similar  to  the 
experimental  specimens,  but  a  more  general 
rule  cannot  be  given  until  further  experi- 
ments have  been  made.  A  theoretical  esti- 
mate is  made  of  the  value  of  K  for  a  rivet 
acting  in  shear,  and  the  result  is  shown  to 
be  within  the  range  of  the  experimental 
values. 

^'7.  Both  the  experimental  results  and 
the  theoretical  deductions  show  that:  (a) 
In  a  double-cover  butt  joint  having  a  single 
line  of  rivets,  the  two  end  rivets  and  the 
two  rivets  on  each  side  of  the  junction  of 
the  middle  plates  take  by  far  the  greater 
part  of  the  load  at  all  loads  within  that 
causing  permanent  deformation  of  the 
plates  or  rivets,  the  actual  proportion  de- 
creasing slowly  as  the  load  increases;  (b) 
if,  in  such  joints,  the  total  area  of  cross- 
section  of  the  cover  plates  is  equal  to  that 
of  the  middle  plates,  these  four  rivets  take 
equal  loads,  but  if  it  is  greater  the  end 
rivets  take  greater  loads  than  the  others, 
the  difference  increasing  as  the  area  of  the 
cross-section  of  the  cover  plates  increases; 
(c)  if  two  plates  of  uniform  width  and 
«qual  thickness  are  connected  by  a  single 
line  of  rivets  to  opposite  sides  of  a  gusset 
plate  of  uniform  width,  the  first  and  last 
rivets  take  the  greater  part  of  the  load,  but 
if  the  gusset  plate  increases  in  width  from 
the  first  to  the  last  rivets,  the  partition  of 
load  is  more  uniform." 


Resident  Engineers  Study  Moot 
Drainage  Problems 

Staff  meetings  of  the  large  engineer  corps 
of  the  Little  River  Drainage  District  of  Mis- 
souri are  held  bimonthly  to  discuss  ques- 
tions on  which  there  are  few  or  no  printed 
-data  with  reference  to  certain  changes  that 
occur  in  canals  after  construction,  such  as 
sloughing,  breaking  of  banks,  caving  and 
shoal  formation.  The  extent  of  the  works 
•of  the  district  is  so  large  that  it  affords  an 
admirable  opportunity  to  .study  the  various 
conditions  which  are  conducive  to  the 
changes  noted.  To  make  definite  the  field 
of  research  for  each  man,  the  chief  engi- 
neer, William  A.  O'Brien,  appointed  resi- 
dent engineers  to  report  progress  and  make 
a  study  in  the  field  of  the  following  sub- 
jects: E.  S.  Blaine,  deterioration  of  ditches ; 
"H.  V.  Newcomb,  spoil  areas  required  and 
clearing;  V.  H.  Henderson,  proper  openings 
under  large  spoil  banks;  L.  D.  Sheppard, 
excess  excavation,  and  Blair  Boyle,  protec- 
tion of  banks.  The  .study  of  these  topics 
-will  continue  during  the  construction  period 
•or  tmtil  all  information  that  it  is  believed 
can  be  obtained  has  been  secured  and  care- 
fully tabulated. 


Soil-Bearing  Tests  Determined  Loading  on 
Chicago  Track-Elevation  Work 

Investigation  Deemed  to  Justify  Loads  of  3900  Pounds  Per  Square 
Foot  on  Clay  or  Sand — Such  Loads  Have  Caused  Little  Settlement 

By  R.  H.  FORD 
Engineer  of  Track  Elevation,  Chicago,  Rock  Island  &  Pacific  Railway,  Chicago 


ON  ACCOUNT  of  the  great  weight  of  the 
concrete  retaining  walls  necessary  to 
support  the  elevated  grade  of  the  Chicago, 
Rock  Island  &  Pacific  Railway,  caused  by 
the  separation  of  grades  between  the  Rock 
Island  and  the  Chicago  &  Western  Indiana 
Railroad  at  Seventy-ninth  Street,  Chicago,  a 
special  study  was  made  of  the  bearing 
power  of  the  soil,  as  preliminary  calcula- 
tions showed  that  the  soil  would  be  loaded 
approximately  ten  times  greater  than  is 
ordinarily  the  case  with  track  elevation. 
As  a  result  of  the  test,  loads  of  3900  lb.  per 
square  foot  were  allowed  on  clay  or  sand, 
and  in  the  two  years  that  the  walls  have 
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REIATIVE  THICKNESS  OF  STRATA 

been  standing  no  appreciable  settlement  or 
cracks  have  been  noted. 

Preliminary  tests  were  made  by  borings 
during  September  and  October,  1912,  a  soil 
auger  being  used,  so  arranged  as  to  de- 
crease in  size  from  4  in.  to  1  in.  These  bor- 
ings showed  six  different  strata.  Rock  is 
overlain  with  hardpan  and  this  in  turn  is 
overlain  by  a  sheet  of  thin  blue  clay ;  above 
the  clay  is  a  stratum  of  glacial  drift,  which 
is  characteristic  in  this  territory;  and 
above  the  drift  comes  soft,  sticky  clay  with 
a  covering  of  coarse  yellow  sand,  while  the 
surface  layer  is  composed  of  various  mate- 
rials which  have  been  used  from  time  to 
time  for  roadbed  filling. 

Owing  to  the  uncertainty  of  the  bearing 
power  of  the  mixed  deposit  above  described, 
the  series  of  soil-bearing  tests  was  also 
niade.  For  this  purpose  test  pits  were  dug 
large  enough  to  get  a  level  bearing  on  the 
bottom  of  the  pit  of  sufficient  size  for  the 
bearing  plate  of  a  specially  constructed 
loading  frame  designed  as  shown  in  the  ac- 
companying photograph.  The  bearing  plate 
was  2  ft.  square,  made  of  ordinary  3-in. 
lumber  and  surmounted  by  four  vertical 
6  x  8-in.  bridge  ties.  A  horizontal  loading 
platform  6x6  ft.,  of  3-in.  lumber,  was  then 
placed  on  top  of  these  posts,  and  the  entire 
structure  was  thoroughly  bolted  to  secure 
rigidity.  At  the  ground  level  a  frame  or 
curbing  was  set  so  as  to  prevent  overturn- 
ing in  case  of  unequal  settlement,  and  an 
allowance  of  %  in.  was  left  to  prevent 
binding  with  the  posts.  This  curbing  was 
secured  in  position  by  stakes  driven  at  the 
end  of  the  3  x  8-in.  planks,  16  ft.  long,  of 
which  it  was  constructed.  Pig  iron  was 
used  on  the  loading  platform,  each  piece 
being  weighed  separately  and  the  weight 
being  painted  thereon. 


The  amount  and  rate  of  settlement  were 
determined  with  a  Y-level  and  an  11-ft. 
rod,  the  foot  of  the  rod  being  placed  on  the 
bearing  plate  and  extending  up  through  the 
loading  platform.  Before  the  tests  were 
begun  a  bench  was  located  a  short  distance 
from  the  apparatus. 

The  accompanying  drawings  show  the  lo- 
cation of  the  boring  and  test  pits,  and  also 
the  soil  strata.  Four  test  pits  were  used, 
the  tests  beginning  in  April,  1913,  and  the 
last  one  being  terminated  in  July  of  the 
same  year. 

The  first  pit  was  6  ft.  deep.  At  the 
bottom  was  2  ft.  of  fine  yellow  sand,  over- 
lying clay.  The  water  in  the  pit  was  6  in. 
deep.  There  was  an  initial  settlement  of 
0.007  ft.  with  a  load  of  500  lb.  per  square 
foot,  a  further  settlement  of  0.019  ft.  two 
days  later  when  the  load  was  increased  to 
3000  lb.  per  square  foot,  a  settlement  of 
0.025  ft.  two  days  later  when  the  load  was 
increased  to  5000  lb.,  a  settlement  of  0.01 
twelve  days  later  when  the  load  was  raised 
to  6000  lb.,  and  a  settlement  of  0.015  ft. 
three  days  later  after  the  load  had  been 
increased  to  8000  lb.  This  made  a  total 
settlement  of  0.075  ft.,  which  did  not  in- 
crease with  the  same  load  during  the  next 
two  months. 

Pit  2 

In  pit  2,  which  was  about  the  middle  of 
what  was  formerly  a  slough  running  at 
right  angles  to  the  track,  the  same  settle- 
ment was  reached  in  nine  days  with  a  load 
of  4000  lb.  per  square  foot.  Later  readings 
showed  no  greater  settlement.  This  pit  was 
8  ft.  deep,  at  which  depth  the  soil  was  a 
mixture  of  black  loam  and  clay.  The  pit 
was  very  wet. 

Pit  3  was  carried  down  to  clay  similar 
to  that  underlying  the  sand  on  which 
test  No.  1  was  made.  There  was  no  set- 
tlement June  30  when  the  frame  was  set 
up  and  given  a  gradually  increasing  load 
up  to  4000  lb.  per  square  foot,  nor  was 
there  material  settlement  when  a  week 
later  the  load  was  increased  to  6000  lb.  per 
square  foot.  Two  days  later  the  soil  ap- 
parently failed  suddenly,  and  the  frame 
settled  unevenly  0.02  ft.  on  one  side  and 
0.4  ft.  on  the  other.  The  next  day  the 
frame  was   unloaded  and  reset,  and  with 
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4000  lb.  there  was  no  settlement.  On  the 
following  day,  however,  before  6000  lb. 
per  square  foot  was  reached,  the  frame 
leaned  badly,  and  it  was  necessary  to  prop 
it  to  prevent  overturning.  The  vertical 
settlement  was  0.42  ft.,  all  of  which  took 
place  in  a  few  minutes. 

The  clay  at  the  bottom  of  pit  4  was  simi- 
lar to  that  at  the  bottom  of  pit  3,  but  did 
not  contain  so  much  sand.  It  was  very  wet 
at  the  •  time  the  test  was  made,  as  there 
was  5  ft.  of  water  in  the  hole  during  the 
whole  time.  After  two  weeks  there  had 
been  a  settlement  of  0.43  ft.  with  a  load 
of  4000  lb.  per  square  foot. 

The  tests  indicated  safe  loads  as  shown 
in  Table  1. 

Standing  water  from  surface  and  seep- 
age water  was  at  all  times  in  the  pits. 
Observations    during    the    tests    indicated 


PIG  IRON  TO  THE  DESIRED  WEIGHT  WAS  PILED  ON 
A  6  X   6-FOOT  PLATFORM 

that  the  area  of  the  bearing  plate  was  too 
small,  and  the  soil  squeezed  out  from  under 
the  plate,  which  was  a  condition  not  met 
with  in  the  wall  construction.  The  foun- 
dations on  which  the  wall  would  rest  would 
consist  of  clay  in  all  cases.  Taking  these 
things  into  consideration,  combining  them 


Table  1 — Safe  Loads  Indicated  by  Tests 

L.oads,  lb. 
Material  per  sq.  ft, 

Loam  mixed  with  clay 1000 

Clay  when  wet  (as  in  pit  4) 1000 

Clay  when  moist  as  ordinarily  found  (pit  3)      2000 
Clay   confined    2000 


with  the  data  secured  from  the  borings 
with  the  soil  tests,  and  comparing  this  in- 
formation with  the  weight  of  the  soil  of 
structures  in  the  vicinity,  especially  the 
buildings  of  the  International  Harvester 
Company,  the  loading  of  which  is  approxi- 
mately 4800  lb.  per  square  foot,  the  loads 
in  Table  2  were  finally  determined  upon. 


Table  2 — Loadinos  Allowed 

Loads,  lb. 
Material  per  sq.  ft. 

Clay,  when  wet  or  dry 3900 

Sand     3900 

Loam  mixed  with  clay 

Foundation  to  be  lowered  to  clay 


On  the  basis  of  the  loading  in  Table  2, 
1700  ft.  of  walls,  varying  in  height  from 
5  to  20  ft.,  were  constructed,  and  the  re- 
sults carefully  studied  in  the  light  of  these 
tests,  and  no  appreciable  settlement  or 
cracks  have  been  noted.  A  study  of  the 
bearing  power  and  soil  conditions  during 


the  succeeding  two  years  indicates  that 
the  safe  loads  adopted  were  warranted. 
It  is  believed  that  where  the  ground  re- 
mains continuously  wet,  as  in  the  case  of 
large  amounts  of  rain  after  foundation  ex- 
cavations have  been  prepared,  causing  soft 
clay  to  remain  wet  for  a  considerable  time 
previous  to  construction,  the   liability   of 


initial  settlement  is  materially  lessened  by 
the  use  of  crushed  stone  or  gravel  of  a 
sufficient  depth  to  overcome  the  softening 
due  to  standing  water.  Investigation 
shows  that  usually  from  2  to  4  in.  is  soft 
due  to  these  causes,  irrespective  of  the 
depth  to  which  the  excavation  has  been 
made  preparatory  to  construction. 


Road-Building  Methods  of  New  York  State 
Criticised ;  Deputy  Commissioners  Reply 

D.  T.  Pierce  Bases  Comment  Upon  Inspection  of  2200  Miles  of  Road — 
H.  E.  Breed  and  F.  W,  Sarr  Talie  Issue  with  Some  of  His  Statements 


THE  Engineering  Record  has  received 
the  following  comment  on  the  condition 
of  New  York  State  highways.  Copies  were 
sent  to  the  first  and  second  deputy  state 
highway  commissioners,  whose  replies  are 
given  below. 

Notes  on  New  York  Road 
Conditions 

By  DANIEL  T.  PIERCE 

Executive    Assistant,    Barber    Asphalt    Paving 

Company,  Philadelphia 

A  recent  survey  of  2200  miles  of  New 
York  state  roads  suggests  some  comments 
which  may  be  of  use  to  road  builders  else- 
where. 

At  many  points  throughout  the  state 
there  are  encountered  gangs  of  men  cutting 
out  sections  of  recently  improved  roads  for 
the  purpose  of  putting  in  drainage  and  tel- 
ford  support,  the  necessity  for  which  had 
become  painfully  evident.  Practically  all  of 
this  work  should  have  been  done  before  the 
improved  road  was  built.  To  wait  until 
weak  spots  develop  in  a  road  before  provid- 
ing adequate  drainage  or  support  is  very 
much  like  waiting  until  the  wall  of  a  house 
sags  or  cracks  and  then  strengthening  the 
foundations. 

It  is  hardly  conceivable  that  3  or  4  miles 
of  road  will  have  the  same  sub-base  condi- 
tions and  can  safely  be  built  on  the  same 
foundation  throughout.  Yet  this  is  ap- 
parently what  has  been  done  and  is  being 
done.  A  few  dollars  in  "extras"  for  taking 
care,  during  construction,  of  spots  where 
weakness  in  the  support  of  a  road  surface 
is  likely  to  develop  will  evidently  save  heavy 
expense  in  correcting  such  weakness  after 
a  road  is  completed. 

Surface  Treatment  Faulty 

Insufficiently  and  improperly  covered  sur- 
face treatments  are  to  be  observed  all  over 
the  state.  As  to  bitumens  employed,  light 
hot  oil  appears  to  have  the  preference  this 
year  in  place  of  the  tar  that  was  liberally 
employed  in  1915.  In  many  places  what  is 
called  "sand"  is  used  for  covering  both  oil 
and  tar.  This  upon  examination  is  found 
in  some  cases  to  contain  varying  quantities 
of  clay  and  loam.  TTie  results  obtained, 
even  when  the  sand  is  clean,  are  such  as  to 
confirm  the  well-known  fact  that  only  very 
coarse  sand  is  suitable  for  covering  surface 
applications.  Where  stone  chips  are  used 
the  quantity  is  insufficient.  The  state  calls 
for  50  tons  of  stone  chips  per  mile  of  16-ft. 
road.  This  is  not  enough  to  permit  integra- 
tion or  bonding.  The  spectacle  of  a  Vs-in- 
stone  chip  in  lonesome  isolation  surrounded 
by  2  or  3  in.  of  uncovered  oil  is  a  spectacle 
that  produces,  according  to  temperament, 
either  amusement  or  grief. 

From  careful  observation  of  results  the 


conclusion  must  be  drawn  that  quite  differ- 
ent surface  treatments  should  be  applied 
to  plain  macadam  and  asphalt  penetration 
roads.  The  surfacing  of  plain  macadam 
with  light  oil  appears  to  give  very  good  re- 
sults. The  same  treatment  of  penetration 
roads  in  many  cases  results  in  unduly 
softening  the  original  road  and  consequent 
mushing  and  rutting.  As  an  example  of 
this  condition  may  be  cited  the  Ballston 
road  (No.  5062),  part  of  which  is  in  the 
village  of  Ballston.  The  latter  portion  has 
not  been  oiled  and  is  in  far  better  condition 
that  the  2y2  miles  of  the  road  outside  the 
village  that  have  been  oiled.  Although  built 
in  1910  by  the  penetration  method,  the  sec- 
tion in  the  village  of  Ballston  is  in  almost 
perfect  condition,  while  so  much  cannot  be 
said  of  the  section  outside  of  the  village 
where  the  traffic  is  lighter. 

A  similar  condition  is  encountered  on 
the  Craryville-State  Line  road  (No.  762), 
another  penetration  highway  built  in  1911. 
It  is  evident  that  resurfacing  with  light 
oil  has  resulted  in  mushing  up  the  surface 
of  this  road,  notwithstanding  which  a  con- 
tract for  reoiling  with  a  light  cold  oil  has 
been  let.  Where  resurfacing  or  seal  coat- 
ing has  been  carried  out  with  heavy  asphalt 
cements  in  place  of  the  light  oils  usually 
employed,  the  results  are  uniformly  much 
better  than  those  obtained  with  the  lighter 
materials. 

Flat  Roads  the  Best 

Although  high  crowns  on  bituminous 
roads  have  generally  been  abandoned,  it  may 
be  of  interest  to  road  builders  to  note  that 
New  York's  experience  strikingly  confirms 
the  wisdom  of  building  bituminous  roads 
with  almost  flat  surfaces.  Judging  by  the 
condition  of  some  twenty-five  roads,  the 
ideal  section  is  one  with  not  more  slope 
toward  the  crown  than  is  absolutely  neces- 
sary for  surface  drainage;  and,  as  is  well 
known,  with  a  smooth  and  impervious  sur- 
face only  a  very  slight  crown  is  necessary 
for  this  purpose, 

A  considerable  number  of  roads  built 
prior  to  1912  were  originally  designed  to 
be  waterbound  macadam.  They  were 
changed  to  bituminous  construction  with- 
out alteration  being  made  at  the  same  time 
in  the  cross-section.  In  other  words,  they 
were  built  with  the  same  crown  that  they 
would  have  had  if  constructed  of  plain 
macadam.  The  bituminous  highways  in  the 
neighborhood  of  Elizabethtown  afford  an 
excellent  opportunity  to  observe  the  com- 
parative wearing  qualities  of  high  crown 
and  flat  roads.  The  flat  roads  are  uniformly 
in  much  better  condition  than  the  others, 
one  notable  example  of  the  better  wearing 
qualities  of  the  flat  road  being  highway 
No.  5117,  6  miles  of  penetration  consisting 
of  a  3-in.  too  on  but  3  in.  of  broken-stone 
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base.  This  was  built  in  1912  at  a  cost  of 
87.2  cents  per  square  yard,  and  is  in  almost 
perfect  condition  now.  Not  only  does  the 
high-crown  road  encourage  driving  in  one 
track  and  consequent  rutting,  it  also  seems 
to  be  more  susceptible  to  other  forms  of 
disintegration,  the  relation  of  which  to  the 
shape  of  the  road  is  more  or  less  a  mystery. 

Second-Class  Concrete 

It  will  occasion  no  surprise,  nor  need  it 
give  concrete-road  advocates  any  particu- 
lar concern,  to  know  that  the  so-called  sec- 
ond-class concrete  roads  built  in  New  York 
from  1912  to  1914  have  gone  all  to  pieces. 
These  roads  were  built  with  a  1:3:6  mix. 
If  proof  is  needed  that  such  a  mixture  is 
foredoomed  to  failure  it  may  be  found  in 
the  present  condition  of  the  concrete  road 
(No.  5179)  built  in  1912  between  Schroon 
Lake  and  North  Hudson ;  in  6  miles  of  road 
between  Upper  Jay  and  Keene  (No.  5236), 
which  was  apparently  built  without  expan- 
sion joints;  and  in  the  condition  of  the 
1912  road  near  Java  (No.  976),  hardly 
enough  of  which  remains  to  show  that  the 
road  was  built  of  concrete.  The  latter 
road  was  abandoned  by  the  contractor  prior 
to  its  completion  and  never  accepted  by  the 
state.  These  roads  are  only  interesting  as 
danger  signals  and  as  additional  evidence 
that  good  concrete  roads  cannot  be  built 
with  lean  concrete  mixtures. 

The  desirability,  if  not  the  absolute  neces- 
sity, for  side  support  for  bituminous  roads 
has  long  been  known.  This  is  shown  in 
the  breaking  down  of  the  edges  of  curbless 
roads  and  has  necessitated  extensive  re- 
pairs on  many  roads  which,  otherwise,  have 
required  no  maintenance.  A  concrete 
header  has  many  advocates,  but  is  objec- 
tionable to  the  extent  that  it  makes  a  sharp 
line  of  division  between  the  road  surface 
and  the  softer  shoulder.  Earth  shoulders 
usually  drop  2  in.  or  more  below  the  surface 
of  the  header  within  a  very  short  time  after 
they  are  built.  A  better  practice,  which 
appears  to  be  the  rule  in  the  Borough  of 
Queens,  New  York  City,  is  to  use  old  stone 
for  building  out  the  shoulders  a  distance 
of  about  18  in.  This  stone  is  penetrated 
with  asphalt,  and  not  only  provides  side 
support  but  makes  it  easy  for  vehicles  to 
turn  out  without  damaging  the  edge  of  the 
road  surface — or  the  vehicle.  Such  a 
shoulder  follows  the  contour  of  the  road 
and  carries  surface  drainage  well  away 
from  the  road  proper.  In  these  respects  it 
is  better  than  a  simple  concrete  header  and 
costs  less. 

Criticism  Is  Answered 

By  H.  ELTINGE  BREED 

First  Deputy  Commissioner,  New  York  State 

Highway  Department,  Albany 

I  am  glad  of  the  opportunity  to  reply  here 
to  the  interesting  "Notes  on  New  York 
Road  Conditions"  because  your  paper  not 
only  has  an  established  reputation  for  fair- 
ness, but  also  a  strong  influence  in  promul- 
gating better  highway  work. 

It  is  very  true  that  many  of  our  roads 
broke  up  last  spring  and  that  the  repairs 
of  these  breaks  were  made  with  telford  or  a 
sub-base  and  drainage.  The  criticism  of 
these  break-ups  says  that  all  of  this  work 
should  have  been  done  before  the  improved 
road  was  built.  That  is  true  and  that  is 
just  what  this  department  is  trying  its  ut- 
most to  do  with  every  highway  under  con- 
struction now.  But  it  must  be  remembered 
in  respect  to  the  old  roads  that  the  condi- 


tions of  traffic  under  which  they  were  built 
have  been  revolutionized  by  the  advent  of 
the  motor  and  the  motor  truck.  Roads 
built  even  as  late  as  five  years  ago  were 
calculated  to  endure  far  less  strain  than  is 
being  thrust  upon  them  to-day. 

Vehicle  Weights  Increase 

This  department  as  a  department  built  its 
first  roads  in  1899.  All  of  the  earlier  roads 
from  that  time  on  until  about  1905  were 
built  in  the  main  for  corresponding  traffic. 
They  were  almost  wholly  of  the  gravel  and 
waterbound  types,  6  in.  in  thickness. 
During  the  six  years  there  was  built  519 
miles  of  these  two  types  and  only  53  miles 
of  brick  pavement.  These  roads  were  built 
for  existing  loads  of  from  1  to  3  tons.  To- 
day in  many  cases  they  carry  loads  of  from 
10  to  16  tons,  and  in  some  cases  more  than 
that.  Is  it  any  wonder  that  they  should 
break  up? 

In  design  these  roads  were  either  two 
3-in.  courses  of  waterbound  macadam  or  a 
2-in.  top  with  4-in.  bottom  course.  Where 
soft  spots  were  encountered  the  poor  mate- 
rial was  removed  and  gravel  or  broken 
stone  placed.  This  was  customary  until 
about  1908,  when  the  total  depth  of  our 
roads  was  increased  from  6  to  9  in.  Since 
then  it  has  been  increased  in  many  cases  to 
12  in.  in  depth. 

Moreover,  wherever  any  soft  spots  have 
developed  there  is  additional  sub-base 
placed  which  forms  an  additional  depth  and 
gives  foundation  for  the  unstable  soil.  At 
the  same  time  drainage  is  provided  a^  a 
matter  of  econopiy.  It  was  considerably 
cheaper  occasionally  to  fix  a  small  break-up 
by  maintenance  and  repair  than  to  provide 
extra  stone  the  whole  length  of  the  pave- 
ment. 

As  an  evidence  of  the  consideration  that 
the  department  is  showing  now  in  the  de- 
sign of  its  new  roads,  especially  where  they 
involve  unusual  conditions,  I  might  cite 
Road  No.  580  from  Fancher  to  Brockville. 
This  road  feeds  a  Medina  block  quarry  for 
which  the  shipping  point  is  Fancher.  The 
excessive  hauling  passes  over  about  %  mile 
of  this  road  from  the  railroad  station  to  a 
point  opposite  the  quarry,  and  this  section 
has  been  constructed  as  Medina  block  pave- 
ment on  concrete  foundation,  while  the  re- 
mainder of  the  road,  2.12  miles  in  length, 
which  has  lighter  traffic,  is  being  designed 
as  bituminous  macadam.  This  is  only  one 
of  many  such  roads  that  are  being  built  in 
New  York  State  to-day. 

Flat  Roads 

I  partly  agree  with  the  writer  of  the 
foregoing  article  that  flat  roads  are  good. 
It  is  true  that  the  flat  crown  roads  en- 
courage the  spreading  of  traffic  more  uni- 
formly over  the  surface  of  the  pavement 
and  consequently  there  is  less  wear.  This  de- 
partment is  using  as  crowh  for  its  roads  Vi 
in.  to  the  foot  on  concrete,  brick  and  pave- 
ments of  the  Topeka  type;  in  general  %  in. 
to  the  foot  on  bituminous  macadam,  1/2  in. 
to  the  foot  on  roads  of  the  waterbound 
type  and  on  gravel  roads  about  %  in.  to 
the  foot.  These  crowns  represent  the 
average  of  conditions  that  we  have  and 
seem  to  give  the  best  results. 

In  regard  to  the  side  support  for  bitum- 
inous roads,  I  might  say  that  the  sugges- 
tion of  using  stone  block  would  be  very 
costly  on  our  state  roads  on  account  of  the 
lack  of  supply  of  this  material  and  the 
long  hauls  plus  freight  charges.   While  pre- 


sumably the  suggestion  would  make  good 
practice  in  localities  where  plenty  of  stone 
blocks  are  available  and  where  there  is  a 
great  deal  of  turning  out  of  traffic  in  such 
manner  that  it  rapidly  tears  away  the  edge 
of  the  pavements,  from  what  I  have  ob- 
served throughout  the  state  of  New  York  it 
scarcely  seems  as  though  the  amount  of 
repairs  necessary  to  bring  back  the 
shoulders  that  are  worn  away  is  great 
enough  to  warrant  such  a  very  costly  type 
of  original  construction.  In  all  cases  where 
it  has  seemed  good  economy  we  have  pro- 
vided stone  shoulders  to  come  next  to  the 
bituminous  pavement.  For  the  Topeka  mix 
pavements  that  we  have  laid  I  will  say  that 
we  have  in  practically  every  case  provided 
them  with  a  concrete  edging.  We  have 
used  stone-block  pavement  set  in  mortar 
for  shoulder  protection  against  flood  since 
1911.  On  sections  of  road  that  are  subject 
to  wash  on  shoulder  we  have  provided  stone 
paving  from  the  edge  of  the  pavement  to 
the  outside  of  the  ditch.  To-day  we  are 
constructing  concrete  block  pavement  on  the 
shoulders  and  slopes  of  roads  affected  by 
flood  water  overflow. 

Second-Class  Concrete 

In  regard  to  this  type  of  pavement  very 
little  needs  to  be  said.  These  roads  were 
built  a  few  years  ago  of  a  1 :2V2  :5  mix  and 
a  1:3:6  mix  of  stone  in  some  cases,  and 
in  many  other  cases  of  gravel  and  run-of- 
bank  gravel,  which,  with  the  use  of  average 
sand,  gave  results  which  in  some  cases  have 
gone  to  pieces.  However,  of  the  large 
amount  of  this  type  of  road  built  at  that 
time  some  has  since  been  repaired  and 
covered  with  bituminous  top,  making  to-day 
a  very  satisfactory  pavement  to  ride  over. 
The  department  has  not,  to  my  knowledge, 
built  any  of  this  type  of  pavement  for  the 
last  two  years,  and  it  is  now  building  only 
the  cement  concrete  pavements  of  the 
1:1%  :3  mix,  which  needs  no  apologies. 

I  heartily  agree  with  the  writer  of  these 
comments  that  good  concrete  roads  cannot 
be  built  with  lean  concrete  mixtures,  nor 
can  they  be  built  with  poor  fine  or  coarse 
aggregate.  Good  sand  is  just  as  essential 
in  this  type  of  construction  as  good  cement, 
and  this  department  to-day  is  taking  every 
means  possible  to  assure  it  of  getting  good 
results.  We  not  only  test  all  materials 
before  they  go  into  a  pavement,  but  we 
test  the  mixture  of  the  concrete  as  laid, 
6-in.  cubes  being  taken  from  batches  at  in- 
tervals and  sent  to  our  laboratory,  where 
they  are  tested  at  the  end  of  28  days.  Our 
requirement  is  for  3000-lb.  compression 
test  per  square  inch  of  surface,  allowance 
being  made  for  work  done  in  the  fall,  and 
if  the  sample  does  not  show  this,  we  imme- 
diately look  for  the  trouble.  To-day  we 
have  185.21  miles  of  finished  and  accepted 
concrete  pavement  of  the  1:1V2:3  mix,  as 
well  as  306.25  miles  of  this  type  under 
contract,  and  for  service  and  durability 
they  compare  favorably  with  the  best  pave- 
ments in  New  York  and  other  states. 


By  F.  W.  SARR 

Second  Deputy  Commissioner,  New  York  State 

Highway  Department,  Albany 

Referring  to  the  comments  on  the 
practice  of  this  department  in  the  con- 
struction and  maintenance  of  improved 
highways  as  expressed  in  the  memorandum 
furnished  by  the  Engineering  Record,  I  de- 
sire to  take  exception  to  some  of  the  state- 
ments   contained    therein,    particularly    to 
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those  pertaining  to  surface  treatment  of 
macadam  pavements: 

Surface  Treatments 

The  question  of  the  amount  of  cover 
material  to  be  used  in  connection  with  the 
treatment  of  macadam  surfaces  with  light 
asphaltic  oil  or  tar  is  a  debatable  one.  The 
experience  of  this  department  has  demon- 
strated that  the  best  results  are  obtained 
where  a  minimum  amount  of  cover  material 
is  used,  particularly  in  the  treatment  of 
bituminous  macadam  pavements  or  water- 
bound  macadam  pavements  which  have 
been  previously  treated  and  have  a  close  or 
tight  surface.  This  contention  is  based  on 
the  theory  that  the  function  of  a  surface 
treatment  of  a  bituminous  macadam  pave- 
ment or  a  waterbound  macadam  pavement, 
which  has  more  or  less  of  a  mat  on  the 
surface  formed  by  previous  treatments,  is 
to  flux  and  give  new  life  to  the  old  bitum- 
inous material  in  the  immediate  surface  of 
the  pavement.  It  is  not  the  function  of  a 
surface  treatment  to  build  up  any  appre- 
ciable thickness  of  mat  under  these  condi- 
tions. This  result  being  desired,  a  mini- 
mum amount  of  cover  material  is  applied 
to  the  treatment  in  order  to  allow  the  new 
bituminous  material  to  perform  its  function 
instead  of  being  immediately  blotted  up  into 
a  heavy  application  of  cover  material. 

Primary  Function  of  Surface 
Treatment 

The  primary  function  of  a  surface  treat- 
ment is  to  preserve  the  immediate  surface 
of  a  pavement  and  not  to  build  up  addi- 
tional thickness.  In  preserving  a  surface 
a  bituminous  material  must  withstand  not 
only  the  disintegrating  effect  of  the  high 
speed  traffic  but  also  the  abrasion  of  the 
slow  moving  iron-tired  traffic.  In  the  first 
instance  it  acts  as  a  cement  in  bonding  the 
fragments  of  crushed  rock  in  the  imme- 
diate surface  of  the  pavement  together  with 
such  cover  material  as  is  applied  in  con- 
junction with  the  treatment,  and  it  is  well 
known  among  users  of  Portland  cement  that 
the  strength  of  the  mortar  is  diminished 
as  the  amount  of  sand  is  increased.  The 
same  reasoning  holds  true  in  so  far  as  the 
cementing  qualities  of  the  bituminous  ce- 
ment are  concerned. 

Under  ordinary  conditions  the  loose  sand 
contains  about  35  per  cent  of  voids,  which 
may  be  reduced  to  perhaps  20  per  cent  by 
compression.  The  average  rate  of  applica- 
tion of  a  surface  with  cold  material  is 
about  %  gal.  per  square  yard.  At  this 
rate  about  111/2  cu.  yd.  of  bituminous  mate- 
rial are  applied  per  mile  of  macadam  pave- 
ment 16  ft.  in  width,  which  is  covered  with 
from  30  to  50  cu.  yd.  of  sand  or  fine  crushed 
stone. 

Bituminous  Material  Only  Small  Part 

It  is  seen  therefore  that  the  bituminous 
material  is  only  from  20  to  35  per  cent  of 
the  loose  aggregate  of  the  cover  material, 
which  provides  very  little  over  the  amount 
required  to  fill  the  voids  in  the  cover  mate- 
rial, not  considering  the  amount  of  light 
volatile  oils  contained  in  cold  application 
material  which  soon  evaporates,  and  the 
amount  that  penetrates  the  old  surface  of 
the  pavement. 

In  the  use  of  Portland  cement  with  sand 
for  concrete  purposes  the  practice  is  to  pro- 
vide cement  equivalent  to  from  33  to  50  per 
cent  of  the  loose  sand,  or  about  one  and  one- 
half  times  as  much  cement  as  compared 
with  the  sand  the  department  uses  in  com- 


bining bituminous  cement  with  sand  for 
surface  treatment  of  macadam  pavements, 
notwithstanding  the  aforesaid  loss  by  evap- 
oration and  penetration. 

Quality  op  Sand  Cover 

In  connection  with  the  use  of  sand  for 
cover  containing  a  percentage  of  loam  or 
clay,  it  is  not  contended  that  the  results 
obtained  by  the  use  of  such  sand  are  equal 
to  those  obtained  where  clean,  coarse,  sharp 
sand  is  used.  The  use  of  sand  containing 
a  percentage  of  loam  or  clay  is  simply  a 
question  of  economy.  It  is  a  fair  estimate 
to  state  that  not  more  than  10  per  cent 
of  the  improved  highways  of  this  state 
have,  within  5  miles  of  the  highway,  local 
pits  from  which  clean,  coarse  sand  may  be 
obtained.  It  is  then  a  question  of  import- 
ing selected  material  or  using  the  best  local 
material  that  the  community  will  provide. 
While  I  prefer  a  clean,  coarse  sand  for 
cover,  still,  considering  the  results  we  have 
obtained  from  sand  containing  a  percentage 
of  loam,  I  am  inclined  to  believe  that  the 
importance  of  the  grade  and  quality  of  the 
material  used  for  cover  is  overestimated. 

It  is  stated  in  the  comments  that  the  con- 
clusion must  be  drawn  that  quite  different 
treatments  should  be  applied  to  bituminous 
macadam  pavements  than  to  the  water- 
bound  type,  and  two  highways  are  specifi- 
cally mentioned  as  examples  of  bituminous 
macadam  pavements  which  have  been  in- 
jured by  treatments  of  light  oil.  I  have 
driven  over  both  of  these  roads  two  or  more 
times  during  the  past  season  and  did  not 
observe  the  mushy  or  rutted  condition  of 
the  surface  to  which  the  comments  refer. 
The  statements  in  regard  to  the  treatment 
of  the  roads  are  erroneous,  and  such  errors 
would  tend  to  discredit  the  statements  in 
regard  to  the  condition  of  the  pavements. 

Condition  op  Oil-Treated  Roads 

It  is  stated  that  on  the  Ballston  Road 
(No.  5062)  the  portion  outside  the  village 
was  given  a  surface  treatment  and  the  por- 
tion inside  the  village  was  not  treated,  and 
that  the  latter  portion,  which  was  not  treat- 
ed, was  in  much  better  condition  than  the 
portion  of  the  pavement  outside  the  village 
which  had  been  given  a  surface  treatment. 
The  records  of  the  department  indicate  that 
no  portion  of  this  road  had  been  given  a 
surface  treatment  until  July  of  the  present 
year,  when  the  entire  length  of  the  pave- 
ment, both  inside  and  outside  the  village, 
was  given  a  light  treatment  of  light  oil. 
It  is  therefore  evident  that,  provided  there 
is  any  difference  between  the  section  of 
pavement  within  the  village  and  the  section 
without,  this  difference  must  be  the  result 
of  something  other  than  surface  treatments, 
as  both  sections  at  all  times  have  been  in  the 
same  identical  condition  so  far  as  surface 
treatments  are  concerned. 

The  statements  in  connection  with  Road 
No.  672 — Columbia  County — are  to  the 
effect  that  a  surface  treatment  of  "light 
oil  has  resulted  in  mushing  up  the  surface 
of  the  road,  notwithstanding  which  a  con- 
tract for  reoiling  with  light  cold  oil  has 
been  let."  The  records  indicate  that  Road 
No.  672  is  something  over  6  miles  in  length 
and  that  in  1915  about  3  miles,  or  one-half 
the  length  of  the  road,  was  given  a  treat- 
ment with  light  cold  oil,  and  this  year,  after 
observing  the  effects  of  the  first  treatment, 
the  division  engineer  recommended  the 
same  treatment  for  the  other  half  or  re- 
mainder of  the  road.  It  does  not  appear 
credible   that   after   treating   one-half   the 


length  of  a  road  and  observing  the  effects 
of  the  treatment  for  a  year,  and  providing 
it  was  apparent  the  treatment  had  been 
injurious  to  the  surface,  the  remainder  of 
the  road  would  be  given  the  same  identical 
treatment. 

The  comment  also  states  that  where  seal 
coating  had  been  carried  out  with  heavy 
asphaltic  cements  the  results  are  uniformly 
much  better  than  those  obtained  with  the 
lighter  materials.  This  statement  is  purely 
a  theory  and  surely  not  the  result  of  the 
observation  of  the  maintenance  of  the  New 
York  State  improved  highways,  for  the  ob- 
vious reason  that  only  few  seal  coats  or 
light  surface  treatments  with  heavy 
asphaltic  binder  have  been  given  as  a  main- 
tenance proposition  to  New  York  improved 
macadam  highways,  and  none  of  those  so 
treated  have,  to  my  knowledge,  proved  a 
success.  Some  heavy  surface  treatments 
with  binder  have  been  given  to  old  macadam 
pavements  for  the  purpose  of  building  up 
and  truing  up  the  old  surface  by  increasing 
the  depth  approximately  1  in.  This  treat- 
ment could  not,  however,  be  termed  "seal 
coating,"  but  rather  a  light  resurfacing  by 
the  penetration  method,  where  stone  of 
%-in.  size  is  used  as  the  aggregate,  which 
is  rolled  and  consolidated  with  a  steam 
roller  in  the  manner  of  penetration 
macadam  construction.  The  cost  of  such 
heavy  treatments  is  at  least  four  times  as 
much  as  that  of  the  light  cold  oils,  and  they 
are  employed  only  to  restore  a  surface 
which  shows  material  deterioration  and  are 
only  a  makeshift  for  regular  resurfacing 
necessitated  by  lack  of  funds  and  are  not 
recommended. 

It  is  therefore  evident  that  the  com- 
ments referred  to  are  not  based  on  a  close 
observation  of  the  results  of  the  mainte- 
nance work  in  this  state,  and  I  do  not  be- 
lieve, as  a  whole,  they  should  be  taken  very 
seriously. 

Road  Maintenance  Men  Scarce 

Few  men  are  experienced  in  the  mainte- 
nance of  various  types  of  roads,  according 
to  a  statement  by  B.  H.  Piepmeier,  main- 
tenance engineer,  Illinois  State  Highway 
Department,  in  the  October  issue  of  Illinois 
Highways.  There  seems  to  be  a  tendency 
to  shun  this  phase  of  road  work  in  prefer- 
ence for  construction.  The  fussy  methods 
necessary  do  not  appeal  to  them.  Again, 
the  usual  plan  for  making  repairs  on  a  road 
is  to  wait  until  it  becomes  almost  impas- 
sable and  then  hurriedly  secure  the  services 
of  the  first  man  available  for  doing  the 
work,  with  very  little  thought  as  to  his 
experience.  A  good  maintenance  or  repair 
man  cannot  be  trained  in  a  day  or  one 
season,  nor  can  a  road  be  effectively  main- 
tained by  only  occasional  consideration. 
Effective  and  efficient  maintenance  is  ac- 
complished only  by  constant  attention  of 
the  experienced  man  that  will  give  personal 
attention  to  all  details  of  the  work.  It  is 
the  utter  neglect  of  maintenance  and  im- 
proper methods  followed  by  many  road  offi- 
cials that  have  molded  the  sentiment  of 
the  masses  of  people  against  such  work. 
The  neglect  of  maintenance  has  not  only 
served  to  destroy  many  useful  and  economi- 
cal roads,  but  in  many  cases  has  molded 
sentiment  to  have  no  faith  in  any  type  of 
road  that  requires  annual  maintenance. 
This  neglect  and  inefficiency  on  the  part  of 
many  road  officials  have  led  road  promoters 
to  disregard  the  type  of  road  which  in  many 
cases  would  be  most  economical  for  a  com- 
munity. 
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Asbestos  Sheathing  Protects   Recommend  Isolated  Sewage-Treatment  Plants 

Steel  Overhead  Bridge 

Bolted  Frame  Hungr  from  Under  Side  of  Floor 

Above  Center  Line  of  Tracks  Supports 

Asbestos  Sheets 


for  Lake  Cities  North  of  Chicago 


Messrs.  Alvord,  Eddy  and  Fuller  Advise  North  Shore  Sanitary  District 
Trustees  to  Empty  Chlorinated  Effluent  from  ImholT  Tanks  Into  Lake 


AFTER  more  than  a  year's  service  a 
relatively  simple  form  of  protection  for 
the  under  side  of  the  Whitehall  Street 
bridge  over  the  Western  &  Atlantic  Rail- 
road tracks  in  Atlanta,  Ga.,  has  proved  to 
be  completely  satisfactory  in  preventing  the 
loss  of  metal  due  to  the  cutting  action  of 
the  locomotive  blasts.  It  is  claimed  by  the 
engineer  who  designed  the  asbestos  sheath- 
ing and  steel  frame  here  shown  that  the 
principal  cause  of  loss  of  metal  in  such 
overhead  bridges  is  the  blast,  rather  than 


TO  discharge  the  chlorinated  effluent 
from  Imhoff  tanks  into  Lake  Michigan 
opposite  each  separate  municipality  is  the 
advice  given  to  the  North  Shore  Sanitary 
District  trustees  having  in  charge  the  dis- 
posal of  sewage  of  36,000  people  living  in 
a  20-mile  strip  1 14  to  3  miles  wide  border- 
ing on  Lake  Michigan  in  Lake  County,  Illi- 
nois. Seventeen  different  projects  were 
studied  by  the  board  of  consulting  engi- 
neers, John  W.  Alvord,  Harrison  P.  Eddy 
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FRAME   SUSPENDED   FROM   BRIDGE    STEEL   SUPPORTS    ASBESTOS    SHEATHING 


corrosion  or  effect  of  gas.  This  claim  ap- 
pears to  be  substantiated  by  the  fact  that 
although  the  protecting  shields  extend  only 
2  ft.  on  each  side  of  the  center  of  each 
track  under  the  bridge  and  the  smoke  and 
gases  have  access  to  the  metal,  no  evidence 
of  any  further  loss  of  section  has  been 
found. 

Frames  4  ft.  wide  over  the  center  lines  of 
each  of  the  eight  tracks  running  beneath 
the  bridge  are  supported  from  the  stringers 
or  the  main  girders  by  clips  and  adjustable 
hangers,  as  shown  in  the  drawing.  Clip 
angles  aie  bolted  to  the  frame  angles,  and 
eyebolts  connect  to  them,  as  noted,  by  %- 
in.  bolts.  At  the  main  girder  two  types  of 
support  are  used.  The  intermediate  con- 
nection is  a  2  X  2  X  %-in.  angle  embedded 
in  a  1:2  Portland  cement  mortar  on  top  of 
the  lower  flanges  of  the  girder;  the  outer 
connections  are  bent  straps  bolted  to  the 
web  of  the  girder  as  shown. 

The  asbestos  sheathing  was  obtained  in 
standard  4  x  4-ft.  sheets  •%  in.  thick.  In- 
stead of  using  brass  bolts  as  first  planned 
for  all  cases  of  exposed  heads  below  the 
sheets,  a  satisfactory  protection  was  ob- 
tained by  using  a  1 :3  Portland  cement 
mortar  and  asbestos  fiber,  placed  as  a  hemi- 
spherical covering  over  the  bolt  heads  by 
using  a  cup-shaped  form  in  a  small  block. 
The  bolt  protection  has  remained  intact. 

This  design  is  the  result  of  considerable 
study  by  C.  E.  Kauffmann,  engineer  of 
bridges.  Department  of  Construction,  city 
of  Atlanta.  The  asbestos  sheathing  was 
furnished  by  the  Keasbey  &  Mattison  Com- 
pany, Ambler,  Pa. 


and  George  W.  Fuller,  after  the  collection 
of  preliminary  data  for  the  trustees  by 
Langdon  Pearse  and  S.  A.  Greeley.  The 
trustees,  headed  by  W.  J.  Allen,  chief  en- 
gineer of  the  Waukegan  waterworks,  have 
recently  published  the  report  from  which 
are  taken  the  following  basic  data  as  to 
size  and  capacity  of  treatment  plants  and 
reasons  for  adopting  the  scheme: 

Provision  for  Future 

Structures  such  as  collecting  sewers, 
force  mains  and  pumping-station  buildings, 
which  cannot  economically  be  enlarged  to 
meet  the  increased  demand  of  a  growing 
community,  have  been  estimated  to  provide 
for  a  maximum  of  400  gal.  of  sewage  for 
each  person  assumed  to  be  connected  with 
the  sewers  in  1950. 

Sewage  treatm.ent  works  can  be  built  in 
units  with  additions  added  later  as  required, 
and  hence  the  present  estimates  of  cost  are 
applied  to  structures  of  a  size  to  meet  the 
needs  of  the  1930  population. 

Although  the  pumping-station  buildings 
will  be  designed  of  a  size  sufficient  to  ac- 
commodate the  machinery  required  to  pump 
the  1950  maximum  rate  of  flow,  only  such 
portion  of  the  machinery  will  be  installed 
at  the  outset  as  will  be  required  to  meet 
the  maximum  1925  rate. 

Main  Features 

Grit  Chambers— Yor  the  Waukegan  sew- 
age from  combined  sewers,  grit  chambers 
will  be  provided  to  give  a  flow  for  a  dis- 
tance of  about  60  ft.  in  a  series  of  tanks 


in  which  the  velocity  of  flow  is  from  8  to 
12  in.  per  second. 

Imhoff  Tanks — The  sedimentation  com- 
partment is  taken  as  equivalent  to  3.33  and 
2.22  cu.  ft.  per  capita  for  the  flow  of  com- 
bined and  separate  sewers  respectively. 
This  will  provide  two  hours'  sedimentation 
for  an  average  flow  of  300  gal.  in  25  hr. 
per  capita,  or  3  hr.  sedimentation  for  an 
average  flow  of  200  gal.  per  capita  in  the 
case  of  combined  sewers.  With  separate 
sewers  there  will  be  a  2-hr.  sedimentation 
period  at  the  flow  of  200  gal.  per  24  hr. 

The  piping  connections  and  "freeboard" 
of  the  tank  would  be  arranged  so  that  if  de- 
sired at  the  beginning  of  storms  as  much 
as  900  gal.  per  capita  of  storm  flow  of  com- 
bined sewers  could  be  passed  through  the 
tanks. 

CAPACITY  OF  Sludge-Digestion  Tanks 

The  capacity  of  the  sludge-digestion 
tanks  has  been  estimated  in  accordance  with 
Dr.  Imhoff 's  advices,  as  follows:  For  small 
plants  treating  the  flow  of  separate  sewers 
and  with  a  population  of  less  than  5000 
people,  the  digestion  chamber  is  taken  as 
2.4  cu.  ft.  per  capita.  For  materially  larger 
plants  to  treat  the  flow  of  separate  sewers, 
the  volume  may  be  reduced  progressively 
to  1.2  cu.  ft.  per  capita.  For  combined 
sewers  in  large  cities  like  Waukegan  diges- 
tion chambers  are  taken  as  having  a  ca- 
pacity of  1.8  cu.  ft.  per  capita. 

For  sludge-drying  beds  an  area  has  been 
provided  for  the  flow  of  separate  sewers 
equal  to  1/3  sq.  ft.  per  capita,  with  an  in- 
crease of  50  per  cent  in  the  case  of  the  flow 
of  combined  sewers. 

Trickling  Filters — These  have  been  fig- 
ured on  the  basis  of  an  eff'ective  depth  of 
6  ft.  with  a  load  factor  taken  as  20,000  peo- 
ple per  acre  in  the  case  of  the  flow  of  sepa- 
rate sewers  and  12,500  persons  per  acre 
in  the  case  of  combined  sewers. 

Contact  Beds — Estimates  have  been  pre- 
pared on  the  basis  of  treating  the  settled 
sewage  flow  from  2500  persons  for  each 
acre  of  contact  bed  of  a  depth  of  4  ft. 

Sand  Filters — Estimates  are  prepared  on 
the  basis  of  treating  the  settled  sewage  flow 
of  1000  people  per  acre  of  filter  surface 
with  beds  averaging  30  in.  deep. 

Chlorination — The  estimates  provide  for 
automatic  devices  in  duplicate,  whereby 
with  the  aid  of  a  weir  chlorine  would  be 
applied  to  settled  sewage  and  to  all  storm 
overflow  in  quantities  as  required  up  to 
about  100  lb.  per  1,000,000  gal. 

3-HouR  Minimum  Aeration  Periods 

Activated-Sludge  Process — For  the  acti- 
vated-sludge process  estimates  have  been 
prepared  on  the  basis  of  a  minimum  period 
of  aeration  of  3  hours  at  the  maximum 
rate  of  sewage  flow.  For  the  aerating 
tanks,  having  an  assumed  depth  of  15  ft., 
air  is  figured  at  the  rate  of  1  2/3  cu.  ft.  per 
gallon  of  sewage  treated.  The  plans  in- 
clude also  a  sedimentation  tank  providing 
1  hour's  sedimentation  at  the  maximum  rate 
of  sewage  flow;  a  sludge-storage  tank  hold- 
ing ten  days'  output  of  sludge;  and  sludge- 
drying  facilities  consisting  of  either  sludge- 
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drying  beds  of  an  area  ten  times  as  great 
as  that  for  the  Imhoff  tanks  or  else  presses 
to  treat  from  0.75  to  1  ton  of  dry  solid 
sludge  per  1,000,000  gal.  of  sewage  taken 
as  of  a  strength  of  100  gal.  per  capita. 

Costs  of  Operation — -It  was  estimated  in 
the  various  projects  that  a  central  office 
and  laboratory  would  cost  about  $4,500  per 
year.  This  sum  would  include  the  services 
of  a  superintendent  and  also  a  chemist  and 
bacteriologist,  with  allowances  for  an  au- 
tomobile and  various  laboratory  and  gen- 
eral supplies.  In  the  estimates  of  cost  of 
construction  there  is  an  item  of  $15,000  al- 
lowed for  a  central  office  and  laboratory 
building. 

Allowance  for  Liquid  Chlorine 

The  allowance  made  for  liquid  chlorine 
is  on  the  basis  of  17  cents  per  capita  per  an- 
num, equivalent  to  a  dose  of  30  lb.  per 
1,000,000  gal.,  with  chlorine  at  10  cents  per 
pound,  and  with  the  sewage  assumed  to  be 
of  average  strength  of  150  gal.  per  capita 
daily  in  all  projects  except  activated  sludge, 
dealing  with  the  treatment  of  sewage  on 
the  lake  shore.  A  further  allowance  for  the 
chlorination  of  storm  overflows  has  been 
made  and  taken  as  equivalent  to  20  per 
cent  of  the  cost  of  chlorinating  the  ordi- 
nary dry-weather  sewage  flow. 

The  cost  of  pumping  is  estimated  on  the 
basis  of  using  electric  current  at  prices 
quoted  by  the  local  electric  company  and 
ranges,  for  different-sized  pumping  sta- 
tions, from  about  1  1/3  cents  to  3%  cents 
per  kilowatt-hour.  The  cost  of  power  for 
aerating  sewage  in  the  activated-sludge 
process  has  been  arbitrarily  taken  at  1  cent 
per  kilowatt-hour  at  Waukegan  and  2.3 
cents  at  the  other  stations. 

The  project  selected  would  eliminate  as 
far  as  possible  long  and  expensive  collect- 
ing  systems   of   sewers,   pumping   stations 


and  other  radical  extensions  of  the  present 
local  sewer  system.  It  would  introduce  new 
sewage-disposal  plants  for  populations  not 
now  provided  with  sewage  treatment,  im- 
prove the  plants  now  existing,  which  ap- 
pear to  need  improvement,  and  properly 
enlarge  and  much  better  operate  existing 
plants  which  appear  to  be  of  good  design 
and  of  reasonable  capacity. 

Advantages  and  Disadvantages 

The  plan  suggested  can  be  put  in  opera- 
tion more  rapidly  than  any  other  project 
herein  considered.  It  will  cost  less  for  con- 
struction and  operation  than  any  other 
project.  It  proceeds  along  lines  in  which 
the  engineers  have  had  large  experience 
and  which  they  feel  certain  will  be  success- 
ful. Under  a  continuing  policy  in  syste- 
matic skilled  supervision,  such  as  is  possible 
under  the  management  of  one  board,  it  can 
be  made  to  give  satisfactory  results,  while 
under  separate  ownership  and  lack  of  skilled 
supervision  and  technical  control  it  has 
heretofore  failed.  It  requires  less  length 
of  intercepting  sewer,  disruption  of  pave- 
ments and  general  upheaval  of  existing 
conditions  than  any  other  project.  It  has 
the  advantage  of  utilizing  the  natural  ox- 
idizing agencies  of  the  lake  water  for  the 
final  stage  of  purification. 

Against  these  items  are  the  disadvan- 
tages, as  follows:  The  mere  presence  of  a 
sewage-treatment  plant,  even  if  operated  so 
as  to  be  inoffensive,  prevents  many  per- 
sons from  indulging  in  the  full  enjoyment 
of  the  most  attractive  beauty  of  the  lake 
shore.  The  plants  are  necessarily  located 
at  the  mouths  of  the  ravines,  points  where 
the  public  has  most  occasion  to  have  access 
to  the  lake.  Some  of  the  plants  are,  and 
will  be,  unfortunately,  near  the  small  lake- 
shore  parks  and  bathing  beaches.  If  in  the 
future  the  policy  of  the  Sanitary  District 


trustees  should  become  so  penurious  as  to 
restrict  operating  expenditures  improperly, 
rely  on  untrained  supervision  and  abandon 
necessary  care,  then  the  plants  will  become 
offensive  and  dangerous  again,  as  is  now 
the  case.  With  lack  of  attention,  as  cited, 
and  growing  population,  the  plants,  if  aban- 
doned as  to  care,  are  likely  to  allow  the 
sewage  so  to  pollute  the  lake  as  to  become 
a  menace  to  the  water  supplies  of  the  vari- 
ous municipalities,  even  if  filtered.  The 
presence  of  handsome  estates  and  beauti- 
ful homes  in  the  immediate  vicinity  of  the 
plants  will  always  necessitate  much  more 
careful  and  skillful  operation  than  is  re- 
quired at  many  sewage-treatment  plants 
more  favorably  located. 

Nevertheless,  the  engineers  held  that  they 
could  see  no  reason  why  this  project,  with 
proper  engineering  design,  suitable  techni- 
cal supervision  and  adequate  expenditures 
for  maintenance  as  estimated,  could  not  be 
made  quite  unobjectionable  from  every 
point  of  view,  and,  with  adequate  filtration 
of  the  domestic  water  supply,  entirely  safe 
from  a  sanitary  standpoint.  This  project 
is  also  the  cheapest,  the  estimated  cost  be- 
ing $477,470  for  sedimentation  and  chlori- 
nation works,  and  the  annual  cost  will  be 
$37,900.  Exclusive  of  collecting  sewers, 
pumping  stations  and  land,  the  cost  is  $27,- 
780,  and  the  yearly  cost  $27,780— and  this 
for  plants  which  would  remove  practically 
all  solid  matters  which  would  settle  out  in 
water  and  from  90  to  95  per  cent  of  the 
bacteria  in  the  sewage  and  in  all  storm 
flows.  Outlet  pipes  extended  into  deep  wa- 
ter would  remove  all  questions  of  nuisances 
at  the  beaches,  and  no  odor  should  be  no- 
ticeable from  100  to  200  ft.  from  the  plants. 

Activated  Sludge  Too  Expensive 

The  activated-sludge  treatment  would 
cost   something   less    for    investment   than 


Before  and  After  Building  Soil  Roads  in  Two  Virginia  Counties 


THE  effect  of  road  improvements  in  Bruns- 
wick and  Lunenburg  counties,  Virginia,  is 
indicated  by  the  photographs.  The  views 
on  the  left  show  conditions  as  they  were ;  those 
on  the  right  picturize  the  condition  of  the  same 
two  spots  after  improvements  had  been  effect- 
ed. In  Lunenburg  County  45  miles  of  top-soil 
road  was  built  by  convict  labor  at  $800  a  mile, 
60  miles  at  a  unit  cost  of  $1,000,  and  40  miles 
was  contracted  for  at  $1,250  a  mile.  The 
roads  were  graded  for  a  width  of  24  ft.,  with 
20  ft.  of  resurfacing  10  in.  deep  at  the  center. 
In  Brunswick  County  most  of  the  work  was  on 
the  old  Petersburg-Boydton  plank  road,  built 
in  1850.  No  repairs  were  made  recently.  Not 
long  ago  a  stretch  of  24  miles  was  improved  at 
a  cost  of  $1,000  a  mile,  as  shown  in  the  lower 
views.  G.  P.  Coleman,  state  highway  commis- 
sioner, furnished  the  pictures  and  data. 
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would  sedimentation  tanks  and  chlorina- 
tion,  but  the  operating  cost  under  the  un- 
usual local  conditions  becomes  so  much  in 
excess  of  that  chosen  that  the  engineers 
felt  constrained  on  present  evidence  to  ad- 
vise against  its  adoption. 

The  advantages  of  the  activated-sludge 
method  over  Imhoff  tanks  and  chlorination 
are  that  it  would  remove  more  of  the  or- 
ganic impurities  and  produce  a  clear,  non- 
putrescible  effluent,  which  would  need  no 
chlorination.  It  is  also  probable  that  there 
would  be  less  likelihood  of  odor  around  an 
activated-sludge  plant  than  near  ImhoflF 
tanks,  although  not  much  significance  was 
attached  to  this  point  in  either  case. 

The  single  disadvantage  to  this  process 
seems  to  be  in  its  excessive  cost  under 
local  conditions,  where  the  amount  of  air 
applied  appears  to  be  very  high  for  thi.s  ex- 
ceedingly dilute  sewage  because  of  the  ne- 
cessity of  applying  sufficient  air  thoroughly 
to  mix  the  activated  sludge  with  the  sewage 
for  a  period  of  at  least  three  or  four  hours. 
Furthermore,  under  local  conditions  the 
amount  and  cost  of  power  due  to  pumping 
and  aerating  are  greater  than  they  would 
be  for  large  central  plants,  as  figured  for 
Milwaukee  or  elsewhere.  This  is  true  of 
the  scattered  plants  required  on  the  south- 
ern end  of  the  district,  where  it  is  neces- 
sary to  provide  several  treatment  plants  or 
else  to  go  to  quite  heavy  expense  for  collect- 
ing sewers.  On  the  question  of  sludge  dis- 
posal, the  evidence  is  not  complete  and 
therefore  the  engineers  feel  obliged  to  use 
estimates  of  cost  based  on  experience  at 
Worcester  in  pressing  the  sludge,  with  the 
figures  expressed  in  tons  of  dry  solids. 

The  final  statement  is  that  there  is  no 
advantage  to  offset  the  added  total  cost  of 
the  activated-sludge  treatment  in  compari- 
son with  sedimentation  and  chlorination. 


I.NTKHIOK    VIEW    ijf    FINISHKI)    FLOOR    SHOWS    DUCT    OPENINGS    IN    COLUMNS 

Hollow  Columns  and  Roof  Ducts  to  Ventilate 
Concrete  Building — Floors  Waterproofed 

New  Cluett,  Peabody  &  Company's  Factory  at  Troy  Designed  to  Pro- 
vide Floor  Drainage  and  to  Eliminate  Dust  by  Ventilation  System 


ANOTHER  example  of  the  use  of  hollow 
columns  of  reinforced  concrete  (see  the 
Engineering  Record  of  Nov.  18,  page  620) 
is  Cluett,  Peabody  &  Company's  new  build- 
ing at  Troy,  N.  Y.,  now  in  course  of 
construction.  Instead  of  cast-iron  duct  out- 
lets, the  columns  are  cast  with  the  desired 
curved  openings  near  the  ceiling  and  addi- 
tional steel  reinforcement  is  placed  around 
these  openings.  Another  unusual  feature 
of  this  structure  is  the  waterproofing  of 
parts  of  the  two  upper  floors  to  provide 
drainage  facilities  where  collars  are 
starched     after     washing.       Double-glazed 


'ipiralfo  under 
Side  ofDuc-ts 
Finished  with 
|;j  3exiro7l/rns 

Typical-Construction  OF  Roof  Duct    TypicauColumn  Ducts  and  Reinforcement 

TYPICAL  COLUMN   AND  KOOF  DUCTS  AND  DETAILS   OF    WATERPROOFED    FLOORS 


windows  are  furnished  in  order  better  to 
insulate  the  building. 

The  new  main  manufacturing  building  is 
eight  stories  high,  with  basement,  adjoin- 
ing the  present  six-story  building  on  the 
north.  The  plan  consists  of  a  rectangular 
portion  100  x  175  ft.,  with  a  projecting 
wing  on  the  south  side  two  bays  wide  and 
over  five  bays  long.  The  bays  are  nearly 
equal  in  the  two  directions,  forming  floor 
slabs  20  X  22  ft.  in  size.  The  building  is 
located  at  the  intersection  of  Hutton  Street 
and  the  Hudson  River.  As  the  street  slopes 
downward  toward  the  river  on  a  steep  grade, 
a  retaining  wall  for  the  earth  backfill  was 
necessary.  This  was  designed  as  a  vertical 
12-in.  slab  between  the  floors,  using  %-in. 
vertical  reinforcing  rods  on  6-in.  centers, 
with  y^-in.  temperature  rods  placed  hori- 
zontally above  the  grade  line  on  the  out- 
side. The  basement,  in  which  is  stored  coal 
for  winter  use,  is  often  flooded  when  the 
river  rises. 

The  typical  floor  slab  is  8  in.  thick,  rein- 
forced by  I'o-in.  rods  in  two  directions. 
Upon  the  rough  slab  is  placed  a  leveling  coat 
of  tar  (Tar  Rok)  %  in.  thick,  then  a  2-in. 
layer  of  spruce  plank  faced  one  side  and 
the  wearing  surface  of  %-in.  matched  maple 
flooring,  after  treating  the  plank  under- 
flooring  with  creosote  oil.  The  two  lower 
floors  were  designed  for  150  lb.  per  square 
foot  live  load,  and  the  upper  floor  for  100 
lb.  At  heavy  machines  the  slab  was  in- 
creased to  10\-z  in.  thickness  and  reinforce- 
ment added. 

Floors  Waterproofed 

Parts  of  the  seventh  and  eighth  floors  are 
waterproofed  by  5-ply  felt  and  pitch,  with 
special  curb  details  at  edges  and  around 
columns,  as  shown  in  one  of  the  drawings. 
Floor  drains,  one  in  each  panel,  are  central 
in  one  direction  and  about  6  ft.  from  the 
line  between  columns  in  the  other  direction. 
Tests  of  these  floors  showed  absolutely  wa- 
tertight construction. 

As  the  part  of  the  building  first  com- 
pleted contains  no  elevators,  it  was  decided 
to  furnish  temporary  service  by  construct- 
ing a  shaft  of  timber  framing  on  the  out- 
side, covered  with  galvanized  iron  on 
wooden  sheathing.    This  frame  is  indicated 
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ROOF  DUCTS    UNDER   CONSTRUCTION 

in  one  of  the  photographs.  A  sprinkler 
system  of  the  dry-pipe  type  is  installed,  as 
shown   in  the  photograph   of  the  interior. 

The  main  columns  are  hollow,  reinforced 
by  vertical  rods  and  outer  spiral  steel,  with 
the  spirals  stopping  at  the  duct  outlets,  as 
indicated  on  one  of  the  drawings.  Special 
rod  reinforcement  is  provided  around  these 
openings,  which  are  formed  by  the  use  of 
properly  shaped  curved  boxes  inserted  be- 
fore placing  the  concrete  in  the  column 
forms.  The  forms  were  of  steel  inside  and 
outside,  the  inner  form  remaining  perma- 
nently in  place  as  a  duct  lining.  A  blower 
system  of  ventilation  is  used,  the  column 
ducts  being  connected  at  the  roof  to  roof 
ducts  which  converge  in  the  pent  house  on 
the  wing  where  the  fans  are  located.  De- 
tails of  these  roof  ducts,  which  are  care- 
fully waterproofed,  are  shown. 

As  it  is  essential  in  a  factory  of  this  kind 
to  exclude  all  dust,  not  only  washed  air  for 
the  ventilating  system  but  double-glazed 
windows  have  been  used.  On  the  outside 
%-in.  ribbed  wire  glass  and  in  the  inside 
%-in.  ribbed  glass  are  used  in  the  steel 
sash   (Lupton  type). 

The  building  was  designed  and  con- 
structed by  Westinghouse  Church  Kerr  and 
Company,  engineers  and  constructors.  New 
York  City.  H.  H.  Forsyth  was  engineer  in 
charge  and  D.  Tattrie  was  superintendent 
of  construction. 


What  the  Development  of  Foreign  Trade 
Means  to  the  Engineer 

Expansion  of  His  Field  Depends  on  Investment  Abroad — Progress 
to  Date  Has  Been  Small — Lack  of  Trained  Men  Serious  Handicap 

By  F.  LAVIS 
Engineer,  American  International  Corporation,  New  York 


OUTSIUK    ELEVATOR    I'RAME    FOR    TEMPORARY    USE 
BEING    ERECTED    ON    LEFT 


THE  ANALYSIS  of  the  present  industrial 
situation  in  this  country  as  set  forth  in 
Mr.  McGraw's  address  (Engineering  Rec- 
ord, Nov.  4,  1916,  page  554)  is  most  timely. 
It  seems  extremely  important  that  engineers 
especially  should  realize  what  the  conditions 
are,  as  on  a  correct  solution  of  the  problems 
confronting  us,  and  especially  on  the  possi- 
bilities of  extending  our  activities  into  for- 
eign fields,  depends  a  great  deal  of  their 
future. 

Engineers  are  coming  to  realize  more  and 
more  the  necessity  of  co-ordinating  their 
technical  knowledge  with  a  reasonable 
knowledge  of  both  financial  and  commercial 
conditions,  and  in  view  of  the  great  possi- 
bilities of  extraordinary  changes  in  the  gen- 
eral financial  and  commercial  situation  in 
the  near  future — that  is,  within  the  next 
two  to  five  years — it  seems  not  inappropri- 
ate to  emphasize  further  some  of  the  fea- 
tures of  Mr.  McGraw's  address  and  also  to 
extend  the  argument  somewhat. 

Present  Prosperous  Conditions 

Our  manufacturing  plants  are  running  at 
full  blast  and  their  capacity  is  increasing 
at  a  really  tremendous  rate.  One  large  en- 
gineering firm  of  which  the  writer  has 
knowledge  has  250  draftsmen  employed  and 
contracts  for  work  totaling  $20,000,000, 
nearly  all  for  manufacturing  plants;  and 
this  seems  to  be  typical  of  general  condi- 
tions all  over  the  country,  or  at  least  in  the 
manufacturing  areas,  and  these  latter  are 
being  rapidly  extended.  Our  crops  are 
good,  prices  are  high  and  money  is  plenti- 
ful— in  fact,  too  plentiful,  as  credits  are 
tending  to  become  too  much  inflated. 

The  writer  knows  personally  of  one  man- 
ufacturing concern  with  a  nominal  capital 
of  $100,000  doing  a  business  this  year  of 
nearly  $3,000,000  gross,  which  requires  a 
cash  capital  of  $500,000,  all  of  which  is  ob- 
tained with  the  greatest  facility  from  the 
banks,  which  latter  indeed  even  almost  urge 
larger  borrowing. 

Basis  of  Credit 

A  quotation  of  $43,000  was  made  a  few 
weeks  ago  for  a  locomotive  that  two  years 
ago  could  have  been  bought  for  $23,000. 
Wages  are  all  high,  they  are  getting  higher, 
the  cost  of  living  is  increasing  and  we  are 
building  a  beautiful  pyramid  which  is  a 
most  stable  structure  as  long  as  its  base  is 
solid.  Our  financial  pyramid  of  credit  is, 
however,  based  on  our  gold  reserve ;  that  is, 
on  our  stock  of  gold. 

Frank  A.  Vanderlip  likened  our  credit 
system  and  the  gold  reserve  on  which  it  is 
based  to  a  cone  of  sand  piled  on  a  dime.  If 
we  increase  the  dime  to  a  quarter  and 
maintain  the  same  ratio  of  height  to  base 
the  volume  of  the  cone  is  increased  in  a 
much  greater  proportion  than  the  increase 
in  the  base. 

Our  present  large  possibilities  of  credit 
based  on  existing  large  holdings  of  gold  will 
therefore  be  a  most  serious  menace  to  the 
stability  of  our  industrial  structure  if  the 
base  is  appreciably  diminished,  as  it  will 
be  if  and  when  conditions  cause  the  flow  of 


gold  to  be  turned  back  toward  the  European 
countries. 

It  is  because  of  this  that  some  of  our 
leading  financial  interests,  leading  be- 
cause they  are  farsighted,  believe  that  we 
must  encourage  foreign  trade  in  order  that 
we  may  pay  for  our  future  requirements  of 
foreign-produced  goods  and  raw  materials 
with  materials  rather  than  with  our  present 
store  of  gold. 

Excessive  Manufacturing  Capacity 

Before  the  war,  say  in  1913-14,  it  was 
estimated  roughly,  as  I  remember  the  fig- 
ures, that  our  manufacturing  capacity  was 
some  25  or  30  per  cent  greater  than  our 
normal  domestic  needs,  plus  what  little  for- 
eign trade  we  then  had.  With  the  present 
increase  in  manufacturing  plants,  even  al- 
lowing for  the  scrapping  of  many  of  them 
of  more  or  less  temporary  character,  but 
realizing  that  the  increase  is  likely  to  con- 
tinue for  another  year  and  quite  likely  two 
years,  we  shall  find  ourselves  by  the  time 
Europe  begins  to  take  hold  again  after  the 
war,  and  it  will  not  be  very  long  after,  with 
a  manufacturing  capacity  two  or  even  possi- 
bly three  times  as  great  as  we  need  for  our 
domestic  needs. 

If  our  foreign  trade  has  not  then  devel- 
oped and  been  placed  on  a  sound  basis  we 
shall  be  faced  with  a  very  greatly  lessened 
demand,  a  curtailment  of  credit,  a  gener- 
ally lessened  wage  scale,  a  consequently  les- 
sened domestic  consumption;  in  fact,  unless 
the  wisest  counsels  prevail  in  the  meantime, 
an  economic  crisis. 

Effect  of  Tariff  Wall 

We  may  possibly  build  a  tariff  wall  high 
enough  to  keep  out  foreign  staple  manufac- 
tured goods,  but  this  can  be  only  a  tem- 
porary makeshift,  and  we  shall  die  of  dry 
rot  from  attempting  to  live  within  our- 
selves. There  is  the  most  urgent  need  to- 
day for  industrial  preparedness  which  will 
permit  us  to  fight  and  win  the  battles  for 
the  foreign  markets  which  will  be  most 
intensely  fought  after  the  war  and  which 
we  must  win  if  we  are  to  retain  any  com- 
manding place  in  the  markets  of  the  world. 

It  is  assumed  to  be  impossible  to  lower 
the  scale  of  wages  in  this  country,  and 
therefore  it  seems  to  many  that  we  must 
use  a  high  protective  tariff  and  keep  out 
the  lower-priced  goods  of  Europe.  On  the 
other  hand,  however,  if  we  do  that  we  keep 
up  our  high  wages  and  thus  shut  ourselves 
out  from  foreign  markets.  A  tariff  which 
is  too  low  means  foreign  competition  in  our 
domestic  markets.  There  is  undoubtedly  a 
happy  medium,  but  it  will  require  something 
better  than  muddling  to  strike  just  the 
right  mean  with  the  tariff  to  keep  our  wage 
scale  up  to  the  highest  reasonable  level  and 
yet  permit  competition  in  foreign  markets. 
Experience  has  shown  that  with  a  wage 
scale  quite  a  little  higher  than  that  of  Eu- 
rope we  can  still  compete.  It  is  entirely 
probable  that  the  cost  of  production  in  Eu- 
rope will  be  increased  to  some  extent,  but 
it  seems  improbable  that  we  can  compete 
and  maintain  our  present  scale  of  wages. 
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In  spite  of  all  the  talk  soon  after  the  war 
started  that  we  were  in  a  position  to  cap- 
ture a  large  part  of  the  trade  in  the  foreign 
markets  of  the  world,  we  have  made  com- 
paratively little  progress.  Our  trade  has 
increased,  of  course,  because  the  produc- 
tion of  Europe  has  been  greatly  reduced, 
but  foreign  nations  have  been  buying  only 
American  goods  which  they  needed  so  badly 
that  they  had  to  have  them,  and  which  they 
could  not  obtain  elsewhere.  This,  however, 
is  hardly  a  firm  basis  for  an  established 
foreign  trade. 

Foreign  Investment 

It  is  a  sine  qua  non  that  our  foreign  trade 
will  be  firmly  established  only  when  backed 
up  by  the  investment  of  our  capital  in  the 
countries  which  need  it  for  their  develop- 
ment. Up  to  the  present  time  the  United 
States,  England,  France,  Germany  and  Bel- 
gium have  been  the  great  manufacturing 
countries  which  have  supplied  manufactured 
products,  particularly  those  of  steel  and  the 
textiles,  to  the  world.  Incidentally,  they 
have  also  supplied  the  capital  for  the  de- 
velopment of  these  other  countries  which 
produce  foods  and  raw  materials  in  excess 
of  their  own  needs.  The  people  of  these 
latter  countries  usually  lack  the  capital  and 
the  natural  inclination  to  exploit  success- 
fully the  transportation  systems  on  which 
their  development  depends,  so  that  foreign 
capital  and  foreigners  are  required  for  the 
development  of  railways,  general  public 
utilities,  water  powers,  sanitation,  lighting, 
mines,  etc.,  leaving  the  people  of  the  coun- 
try free  to  develop  their  own  natural  pas- 
toral and  agricultural  resources. 

It  is  in  this  development  of  transporta- 
tion, etc.,  that  American  engineers  hope  to 
have  a  share.  It  has  been  previously  noted 
that  far-sighted  American  financiers  and 
business  men  have  realized  the  necessity  for 
our  entrance  into  the  field  of  foreign  in- 
vestment of  our  capital,  not  only  because  it 
is  solely  by  this  means  that  we  can  obtain 
a  firm  hold  on  foreign  markets  and  create  a 
continuous  demand  for  our  manufactured 
products,  but  also  because  if  we  can  make 
these  investments  safely  and  with  the  as- 
surance of  reasonable  profit  we  have  an 
additional  means  of  maintaining  our  finan- 
cial position  with  the  leading  nations  of 
the  world. 

An  Illustration 

The  following  may  be  cited  as  a  fairly 
typical  illustration  of  the  financial  opera- 
tion, taking  an  actual  case. 

A  certain  railroad  which  it  is  proposed 
to  build  in  South  America  is  estimated  to 
cost  $7,000,000.  Of  this  not  more  than 
$3,000,000  will  be  spent  for  labor  in  the 
country,  of  which  $2,000,000  will  be  return- 
able as  subsidiary  in  bonds  payable  within, 
say,  10  to  20  years;  that  is,  for  an  outlay 
of  $1,000,000  in  cash  (gold)  outside  of  this 
country  we  acquire  a  $7,000,000  investment 
abroad.  We  contribute  steel  rails,  steel 
bridges,  locomotives,  cars,  etc.,  our  trained 
engineers  and  administrative  skill  and  abil- 
ity, but  these  are  materials  we  produce  our- 
selves. They  are  valuable,  but  they  are  not 
money,  and  if  we  retain  the  money  we  re- 
tain by  that  much  the  base  of  our  pyramid. 
This  is  our  credit,  and  therefore  the  ability 
to  produce  more  goods.  If  we  let  England 
or  France  do  this  work  and  lend  them  the 
money  with  which  to  do  it  we  reduce  the 
base  of  our  pyramid  by  $7,000,000  instead 
of  $1,000,000.    In  addition  we  sacrifice  the 


future  market  and  possible  foreign  friends. 

It  seems  very  evident  therefore  that  we 
should  make  foreign  investments,  and  off- 
hand it  seems  very  simple.  In  actual  prac- 
tice, however,  it  is  rather  more  difficult  than 
it  appears  on  the  surface.  There  are  two 
reasons  for  this :  First,  we  can  get  a  higher 
rate  of  interest  on  our  capital  right  here  at 
home  than  foreign  countries  have  been  ac- 
customed to  pay;  second,  our  methods  of 
business  are  different  from  those  of  the  Eu- 
ropean nations  with  which  these  foreign 
countries  have  been  accustomed  to  deal ;  and, 
tTiird,  we  have  only  a  very  minute  propor- 
tion of  our  people  educated  either  to  take 
up  foreign  securities  (outside  of  the  gov- 
ernment loans  of  some  of  the  most  impor- 
tant countries)  or  as  foreign  administrators 
for  construction  or  operation. 

There  has  been  a  theory  that  foreign  se- 
curities might  be  held  by  a  corporation 
formed  for  this  purpose  which  would  issue 
its  own  debenture  against  them.  This 
might  well  be  done  to  a  certain  extent,  but 
really  its  possibilities  are  so  limited  that 
until  the  investing  public  generally  partici- 
pates in  such  investments  and  absorbs  them 
there  is  little  hope  for  such  a  development 
of  this  field  as  is  necessary  if  America  is 
to  obtain  a  fair  share  of  the  markets. 

Trained  Men  Lacking 

The  difficulty  in  regard  to  training  efn 
cient  administrators  is  also  a  serious  one; 
with  even  our  very  limited  demand  to-day  it 
is  felt.  We  have  the  ability  to  make  good, 
but  we  lack  actual  experience  in  the  foreign 
field,  and  many  men  will  be  tried  who  have 
made  good  at  home  but  will  fail  abroad,  so 
that  the  process  of  building  up  a  large  class 
of  men  who  have  technical  or  business  abil- 
ity, knowledge  of  foreign  languages  and 
ability  to  live  on  terms  of  amity  with  for- 
eigners in  their  own  country,  and  who  will 
not  let  the  sometimes  almost  intolerable 
loneliness  drive  them  to  dissipation,  is  one 
which  is  going  to  require  infinite  patience. 

The  third  reason,  namely,  that  foreign 
countries  have  not  been  accustomed  to  pay 
as  high  a  price  for  their  money  as  we  re- 
quire now,  because  the  price  is  regulated 
by  the  demand  and  we  cannot  make  foreign 
investments  at  a  lower  rate  than  or  even 
as  low  as  we  can  obtain  at  home,  is  one 
which  will  adjust  itself  in  time,  but  which 
is  a  very  real  factor  to-day  in  preventing 
our  rapid  entrance  into  the  foreign  field. 
The  European  nations  for  years  to  come 
will  probably  not  be  able  to  supply  capital 
as  lavishly  and  at  as  low  a  rate  as  they 
formerly  did;  but  mindful  of  the  illustra- 
tion previously  given,  we  must  not  delude 
ourselves  with  the  idea  that  they  will  not 
find  means  of  holding  their  foreign  markets 
by  making  the  necessary  developments, 
especially  in  view  of  the  fact  that  the  actual 
cash  required  to  be  sent  out  of  the  country 
is  only  a  small  proportion  of  the  total  in- 
vestment. 

In  spite  of  our  experience  after  two  years 
of  abnormal  conditions  due  to  the  war  there 
still  seems  to  be  an  inadequate  appreciation 
of  the  general  principle  governing  our  par- 
ticipation in  foreign  trade,  and  because  of 
the  importance  of  the  subject  for  our  future 
development  it  is  hoped  that  engineers  who 
should  be  and  generally  are  interested  in 
the  necessary  preliminary  investigations 
and  should  have  sensible  visions  of  the  fu- 
ture will  help  formulate  and  disseminate 
the  true  theories  and  principles  which  must 
govern  it. 


Bottom  of  Pipe  Perforated 
for  Air  Distribution 

Pipes  in  Sewage  Tank  of  Edmonton  Activated- 
Sludge  Plant  Have   '/g-Inch  Holes  on 
3-Inch  Centers  in  Under  Side 

AIR  DISTRIBUTION  in  the  sewage  tank 
of  the  activated-sludge  plant  at  Ed- 
monton, Canada,  is  accomplished  by  pipe 
perforated  on  the  under  side.  A.  W.  Had- 
dow,  acting  city  engineer,  has  supplied  the 
following  information  regarding  this  fea- 
ture of  the  works : 

The  air  main  along  the  center  of  the 
tanks  has  been  started  off  at  10  in.  diam- 
eter. This  10-in.  main  is  of  cast  iron,  as 
it  is  found  to  be  best  for  tapping  and  mak- 
ing tight  connections  for  the  down  pipes. 
The  tank  under  experiment  has  four  1^2 
in.  down  pipes,  with  a  valve,  and  a  Dart 
union  below  the  valve  on  each  pipe.  They 
are  placed  30  in.  on  centers  and  branch 
into  two  1-in.  pipes  at  the  bottom  of  the 
tank  running  toward  each  end,  where  they 
are  plugged.  Each  down  pipe  with  its  two 
branches  is  an  independent  unit,  and  by 
unscrewing  the  union  it  can  be  lifted  for 
examination  without  interfering  with  the 
blowing  on  the  three  other  pipes.  The 
two  branches  are  supported  from  channel 
irons  by  means  of  six  %-in.  hollow  rods 
(pipe),  which  by  means  of  a  thread  and 
nut  give  a  slow-motion  control  of  the  air 
pipes.  After  the  air  pipes  have  been  set 
dead  level,  it  is  necessary  both  to  raise 
and  to  lower  them  by  means  of  these  nuts 
to  obtain  perfect  air  distribution.  Mr. 
Haddow  cannot  give  any  reason  for  this. 

i/s-lNCH  Holes  on  3-Inch  Centers 

The  air  pipes  have  Vs-in.  holes  drilled 
on  the  under  side  at  3-in.  centers.  This 
gives  better  distribution  than  drilling  on 
the  top  or  on  the  sides.  So  far,  Mr.  Had- 
dow reports,  the  resulting  air  distribution 
is  excellent.  However,  no  sludge  has  yet 
accumulated. 

Each  down  pipe  is  connected,  below  the 
valve  and  above  the  union,  to  a  branch 
from  a  3-in.  high-pressure  water  main 
(100  lb.  per  square  inch)  for  flushing  pur- 
poses. These  four  water  branches  are 
controlled  by  a  single  valve.  In  addition, 
the  water  can  be  shut  off  by  a  main  valve 
and  steam  admitted  through  the  same  pip- 
ing. Provision  is  made  for  expansion  on 
this  account.  Then,  as  already  stated, 
each  air  line  can  be  lifted  independently 
and  cleaned,  if  the  water  and  steam  are 
not  sufficient.  A  check  valve  is  introduced 
on  the  main  air  feed,  near  the  blower,  to 
prevent  water  getting  into  the  blower  in 
case  of  carelessness  in  operating  the 
valves. 

Railroad  Income  for  July  and  August 
Continues  Upward  Climb 

Gross  operating  revenues  for  July  and 
August  on  the  large  steam  railroads  of  the 
United  States,  according  to  bulletins  issued 
by  the  Bureau  of  Railway  Economics,  were 
respectively  $1,315  and  $1,418  per  mile, 
showing  increases  of  16.3  and  19.1  per  cent 
as  compared  with  July  and  August  of  1915. 
Operating  expenses  were  $848  and  $882,  in- 
creases of  13.1  and  15.4  per  cent.  Net  op- 
erating revenue  therefore  was  $467  and 
$536 — increases  of  22.7  and  25.8  per  cent, 
and  operating  income  was  $411  and  $476 — 
increases  of  24.7  and  27.1  per  cent. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Makes  Pavement  Squeegee  Out 
of  Old  Hoe 

THE  SQUEEGEE  for  working  grout 
filler  into  granite-block  paving  used  by 
the  Brooklyn  Rapid  Transit  Company  of 
New  York  City  is  shown  in  the  sketch.  The 
demand  for  this  tool  in  Brooklyn,  where 
this  method  of  laying  granite-block  paving 
is  required  by  the  borough,  is  such  that  in 
order^to  supply  each  track  gang  with  one 
implement  a  large  number  of  superannu- 
ated hoes  have  been  cheated  out  of  well- 
earned  rest  on  the  junk  pile. 

The  device  is  described  by  R.  C.  Cram, 
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SQUEEGEE    MADE   FROM    HOE 

assistant  engineer  of  the  way  and  struc- 
ture department  of  the  company  referred 
to,  in  a  recent  issue  of  the  Electric  Railway 
Journal.  The  author  states  that  the  squee- 
gee method,  which  has  begun  to  displace 
the  practice  of  brooming  in  the  grout  in 
brick  pavements,  has  proved  much  superior 
to  the  latter  method  in  constructing  mod- 
ern pavements  of  smooth-topped  granite 
blocks  in  Brooklyn. 


This  Paving  Contractor  Works  All 
Winter — But  Not  Outdoors 

"T  CERTAINLY  envy  the  highway  con- 

J.  tractor  in  winter,"  remarked  the  editor 
of  the  Contractor's  Atlas  the  other  day  to 
a  friend  who  makes  his  living  by  construct- 
ing pavements. 

"No  millionaire  has  anything  on  you 
.from  December  first  to  the  ides  of  March. 
All  you  do  is  to  figure  out  your  profits  for 
the  year  and  run  away  to  Palm  Beach  or 
some  other  summery  clime  to  spend  your 
ill-gotten  gains.     That  is  the  life!" 

"Don't  you  believe  it,"  retorted  the  con- 
tractor, "and  if  you  really  would  like  to 
know  how  I  spend  my  winters,  I'll  tell  you." 

And  as  this  contractor's  plan  for  making 
the  winter  profitable  is  one  that  might  well 
be  followed  by  many  others,  the  editor  has 
passed  it  along,  and  here  it  is  in  the  con- 
tractor's own  words: 

"You  know  I  take  work  anywhere  within 
a  radius  of  200  miles.  Beginning  about  the 
first  of  October,  I  have  my  stenographer 
start  a  little  clipping  bureau.  She  reads  all 
the  engineering  and  contracting  publica- 
tions, and  as  many  daily  and  weekly  papers 
as  we  get,  and  from  them  clips  all  refer- 


ences to  city,  town  or  county  highway  bond 
issues  or  plans  for  road  or  pavement  con- 
struction. Then,  about  the  middle  of 
November,  when  I  have  cleaned  up  my 
year's  work,  I  begin  to  study  these  clip- 
pings. About  the  first  of  December  I  pack 
my  bag,  not  forgetting  a  box  of  good  cigars, 
and  start.  When  I  land  in  a  town,  I  make 
the  acquaintance  of  everyone  who  has  any- 
thing to  do  with  highways — and  believe 
me,  I  am  a  real  highway  booster.  I  go 
after  them  from  every  angle,  and  can  often 
render  real  assistance. 

"Maybe  the  town  has  no  engineer  and 
does  not  intend  to  hire  one  until  they 
know  what  they  are  going  to  do.  So  I  give 
them  the  benefit  of  my  practical  experience. 
Possibly  the  committee  on  streets  had  fig- 
ured on  a  type  of  construction  on  which 
no  contractor  would  be  required,  doing  the 
work  by  day  labor.  Then  I  get  busy  and 
talk  them  into  a  plan  where  they  will  finally 
need  me.  And  all  the  time  I  am  getting 
acquainted  with  them  and  they  with  me. 

"Of  course,  I  am  home  for  Christmas  and 
New  Year's,  but  after  the  holidays  I  am 
away  again  until  the  middle  of  February. 
After  that  the  seeds  I  have  sown  begin  to 
return  a  harvest  in  the  form  of  requests 
for  bids  on  contracts.  Of  course,  you  will 
say  that  I  would  get  many  of  them  anyway. 
Right.  But  don't  forget  that  by  that  time 
I  know  all  the  men  who  are  really  letting 
the  contracts,  and  if  they  are  giving  out 
any  favors  or  preferences  in  the  bidding 
it's  their  old  friend  whose  cigars  they 
smoked  in  December  and  January  who  is 
going  to  get  them.  That's  human  nature. 
I  have  been  doing  this  for  several  years 
and  I   find  the  work  pays,   and  pays  big. 

"Some  of  my  friends  spend  their  winter 
months  on  Southern  contracts,  but  I  can't 
see  them  because  you  have  to  start  work 
on  them  before  your  Northern  jobs  are 
done,  and  generally  you  are  still  working 
down  there  when  you  ought  to  be  looking 
after  new  work  in  the  North.  So  I  stick 
to  my  natural  territory  and  work  it  twelve 
months  in  the  year.  If  you  don't  think 
it  pays,  ask  Dunn  or  Bradstreet  to  tell  you 
how  we  grow  each  year." 


Machine  Bends  Eight-Inch  Pipe  at 
Low  Cost  in  Field 

THE  SKETCH  shows  a  machine  in  suc- 
cessful use  by  the  Philadelphia  &  Sub- 
urban Gas  Company  at  Chester,  Pa.,  for 
bending  gas  mains  up  to  8  in.  diameter  in 
the  field  as  they  are  laid.  Bending  the  pipe 
cold  as  bends  are  required  while  laying  it 
in  the  field  has  proved  very  economical  with 
the  smaller  sizes,  but  has  generally  been 
found  too  expensive  with  pipe  above  4  in. 
in  diameter.  The  method  of  using  a  block 
and  fall  employed  with  the '  smaller  sizes 
cannot  be  used  with  an  8-in.  pipe  in  most 
cases,  as  the  pull  required  makes  it  diffi- 
cult to  find  strong  enough  anchorages  to 
resist  it.  Even  when  this  method  can  be 
used,  it  takes  25  men  and  costs  from  $3  to 
$6  to  make  a  bend  in  this  way.  With  the 
machine  shown  in  the  drawing  four  men 
can  make  a  bend  in  an  8-in.  pipe  at  a  cost 


of  from  50  cents  to  $2.50,  depending  on  the 
radius  of  the  bend  and  the  total  deflection 
that  must  be  produced. 

To  operate  the  machine,  the  chains  at 
each  end  are  secured  around  the  pipe  and 
I-beam  with  slip  links,  the  jack  and  pipe 
block  are  set  in  position  and  the  jack  tight- 
ened to  make  the  bend.  If  only  a  slight 
deflection  is  required,  the  bend  may  be 
made  with  one  setting  of  the  machine.    If 


MACHINE  COLD-BENDS    HEAVY   PIPE   IN    FIELD 

the  bend  is  a  considerable  one,  the  machine 
should  be  shifted  along  the  pipe,  making 
several  bends  of  a  few  degrees  each  in  suc- 
cession until  the  required  deflection  is 
reached. 

Another  considerable  advantage  of  this 
machine  over  the  old  method  is  that  all  the 
bends  for  a  pipe  line  may  be  made  continu- 
ously without  waiting  for  the  actual  work 
of  laying  the  pipe  to  reach  each  deflection 
point  before  the  bend  at  that  place  can  be 
made. 

The  machine  was  described  at  the  recent 
annual  meeting  of  the  American  Gas  Insti- 
tute by  Charles  Wilde,  engineer  of  mains 
for  the  company  mentioned. 


Pouring  from  Wheelbarrows  Cuts 
Cost  of  Tar  Pavement  Filler 

BY  MIXING  tar  filler  in  wheelbarrows, 
pouring  it  over  the  granite-block  pave- 
ment and  scraping  it  into  the  cracks  with 
shovels,  instead  of  using  a  mixing  appa- 
ratus and  the  ordinary  pouring  cans,  the 
cost  of  placing  the  filler  in  the  paving  be- 
ing laid  on  Bridge  Street  in  Brooklyn,  New 
York  City,  has  been  greatly  reduced.  The 
sand  and  tar  are  heated  separately.  About 
three  pailsful  of  hot  tar  are  drawn  oft  into 
a  wheelbarrow  and  the  sand  is  gradually 
added  and  mixed  in  with  a  hoe.  A  thicker 
filler  can  be  used  than  with  the  cans,  re- 
ducing the  amount  of  tar  required.  With 
the  previous  method,  employing  a  hand-op- 
erated mixer  with  revolving  paddles  and 
pouring  cans,  28  lb.  of  tar  per  square  yard 
of  pavement  was  required,  and  20  men  were 
employed  in  the  pouring  gang.  With  the 
present  method  from  17.3  to  22.6  lb.  of 
tar  is  required  per  square  yard,  and  the 
same  rate  of  progress  is  maintained  with 
only  7  men. 

"The  work  is  being  done  by  Fred  Hess, 
subcontractor  for  the  C.  A.  Meyers  Con- 
tracting Company,  and  is  in  charge  of  W. 
W.  Thurman. 
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Use  Four- Wheeled  Scraper  to 
Handle  Aggregate 

A  FOUR-WHEELED  scraper  is  being 
used  by  an  Iowa  City  contractor,  who  is 
building  a  concrete  bridge  over  the  Iowa 
River,  to  haul  aggregate  from  an  interur- 
ban  trestle  over  the  street  approach  to  the 
mixing  plant,  some  300  ft.  away.  Bottom- 
dump  cars  carrying  broken  stone  are  run 
over  the  trestle  and  dumped  into  the  street 
below.  The  use  of  the  scraper  to  pick  up 
the  stone  saved  building  a  bin,  for  which 
there  was  scant  headroom,  as  can  be  seen 
from  the  photograph.      Four  horses  handle 


ing  of  concrete  materials  for  the  necessary 
deep  concrete  walls  and  piers  difficult.  In 
consequence,  it  was  decided  to  locate  the 
concrete  plant  at  one  point  and  bring  the 
materials  from  a  railroad  siding  200  ft. 
away,  over  an  inclined  industrial  track,  on 
a  trestle  about  10  ft.  high  at  the  inner  end. 
All  sand,  stone  and  brick  required  in  the 
construction  of  the  work  were  hauled  up 
this  incline  in  a  4-yd.  car,  by  means  of  a 
cable  operated  by  a  gasoline-driven  hoist 
placed  ahead  of  the  inner  end  of  the  incline, 
the  grade  being  sufficient  to  return  the  car 
to  loading  position  by  gravity.  This  ar- 
rangement permitted  the  sand  and  stone  to 


ADVANTAGE  TAKEN  OF  CHANCE  TO  DUMP  STONE  FROM   TRESTLE   BY   USING   SCRAPER 


the  Maney  scraper  while  loading  and  pull 
the  load  up  on  to  a  material  pile,  where  it 
is  then  handled  by  slip  scrapers  to  a  grizzly 
through  which  the  material  drops  into  small 
cars.  These  are  hauled  by  cable  up  an  in- 
cline and  dumped  into  the  mixer.  William 
Horrabin  is  the  contractor. 


Well  Points  Supply  Mixer  Water  in 
Small  Concrete  Plant 

INCLUDED  in  the  inexpensive  concrete- 
plant  layout  for  a  large  box  factory  at 
East  Chicago,  Ind.,  is  a  well  point  supply 
pumped  to  an  ordinary  barrel  by  means  of 
a  diaphragm  pump,  both  pump  and  barrel 
being  elevated  for  this  purpose,  as  shown 
in  the  photograph. 

The  level  of  the  site  was  raised  several 
feet  with  loose,  fine  .sand,  making  the  haul- 


be  discharged  in  piles  very  close  to  the 
mixer,  and  the  brick  deposited  along  the 
incline  nearest  to  the  pockets  where  they 
were  needed. 

A  10-ft.  Standard  mixer  was  located 
about  20  ft.  away  from  one  side  of  the 
trestle.  The  remainder  of  the  equipment 
consisted  of  a  hoist  with  a  4-hp.  Novo  en- 
gine housed  on  a  truck  for  operating  the 
cable,  and  another  4-hp.  engine  mounted 
and  housed  on  skids  midway  between  the 
diaphragm  pump  and  an  extra  hoist,  so  that 
the  engine  could  operate  either.  At  the 
loading  switch  two  cars  were  shifted  at 
a  time  by  a  hand  winch  and  cable,  and  kept 
spotted  so  that  material  could  be  shoveled 
directly  into  the  4-yd.  hopper  car  without 
rehandling. 

The  work  was  carried  out  by  John  F. 
Rahn,  building  contractor  for  the  Indiana 
Box   Company. 


Build  Track  on  Top  of  Pipe  to 
Remove  Muck  from  Tunnel 

By  A.  C.  FRANCIS 
Operating  Department,  San  Diego,  Cal. 

IN  CONNECTION  with  repair  work  be- 
ing done  by  San  Diego,  Cal.,  to  its  wa- 
ter system,  an  accumulation  of  muck  is  be- 
ing removed  from  the  four  tunnels  on  the 
Otay-San  Diego  pipe  line  in  cars  running 
on  tracks  on  top  of  the  pipe,  one  of  which  is 
shown  in  the  photograph.     For  about  eight 


TRACK    LAID    ON    TOP    OF    PIPE    TO    REMOVE    MUCK 
FROM    TUNNEL 

years  these  tunnels  had  been  allowed  to 
stand  just  as  they  were  constructed.  Their 
ends  became  filled  with  fallen  material; 
they  did  not  drain  and  small  leaks  filled 
the  tunnels  with  water.  The  water  rotted 
out  the  lower  timbering,  sloughed  off  the 
sides  of  the  tunnels  and  caused  material  to 
pile  up  against  the  lower  portion  of  the 
pipe.  This  earth  and  rotted  timber,  when 
mixed  with  water,  formed  a  muck  which 
caused  rapid  deterioration  in  the  pipe  of  all 
four  tunnels. 

A  break  in  one  of  the  pipes  late  in  1915 
made  immediate  attention  imperative.  The 
job  of  rebanding  the  pipe,  mucking  out 
fallen  material  and  retimbering  the  tunnels 
was  a  slow  one,  as  only  about  fourteen  men 
could  be  utilized  at  a  time.  The  muck  had 
to  be  cleaned  out  first.  To  accelerate  prog- 
ress a  track  was  laid  on  timbers  placed  on 
top  of  the  pipe.  A  small  dump  car  was  op- 
erated along  this  track  by  a  hoisting  engine 
located  at  the  entrance  of  the  tunnel. 


PUMP  SUPPLIES  MIXER  WATER  FROM  WELL  POINTS  IN  SAND  AT  RIGHT 


Small  Sewage  Plants  Predominate 

The  committee  on  sewage  works  opera- 
tion of  the  American  Public  Health  Asso- 
ciation has  made  an  analysis  of  sewage- 
treatment  plants  in  the  following  fifteen 
states:  California,  Illinois,  Iowa,  Kansas, 
Maryland,  Massachusetts,  Michigan,  Minne- 
sota, New  Jersey,  New  York,  Ohio,  Penn- 
sylvania, Texas,  Virginia  and  Wisconsin. 
The  total  number  of  plants  reported  was 
1294.  Of  these,  one-third  are  designed  for 
populations  of  less  than  500;  over  one-half 
for  populations  between  500  and  10,000; 
and  only  7  per  cent  for  populations  over 
10,000.  Only  29  of  the  1294  plants  are 
equipped  with  complete  laboratories,  and 
of  this  number  17  are  in  the  state  of  Penn- 
sylvania. 
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Gives  $100,000  to  Society  for 
Technical  Library 

James  Douglas,  President  of  Phelps,  Dodge  & 

Company,  Makes  Generous  Gift  to  United 

Engineering  Society 

Dr.  James  Douglas,  president  of  Phelps, 
Dodge  &  Company,  New  York  City,  has  pre- 
sented the  United  Engineering  Society  with 
$100,000,  the  income  from  which  is  to  be  used 
in  the  development  and  extension  of  the  li- 
brary. The  trustees  of  the  society  are  endeav- 
oring to  secure  endowments  aggregating 
$1,000,000  for  the  purpose  of  making  the  col- 
lection of  engineering-  literature  in  the  Engi- 
neering Societies  Building  of  maximum  pos- 
sible value.    Now  that  the  library  of  the  Amer- 


Mining  Engineer  Gives  $100,000  for 
Engineering  Library 


DR.  JAMES  DOUGLAS 


ican  Society  of  Civil  Engineers  has  been  added 
to  those  of  the  other  national  engineering  or- 
ganizations in  the  building,  the  combined  col- 
lection forms  the  greatest  source  of  technical 
information  in  the  world. 

Dr.  Douglas  stands  in  the  front  rank  of  min- 
int;  engineers.  During  more  than  forty  years 
of  a  constantly  active  career  he  has  engaged 
principally  in  the-  mining  and  production  of 
copper,  although  he  has  also  won  acknowledg- 
ment of  his  ability  as  a  railroad  executive. 
He  is  a  native  of  Quebec,  Canada,  and  received 
Iiis  education  at  Queen's  College,  Kingston, 
Ontario,  and  at  Edinburgh  University,  Scot- 
land. For  several  years  after  graduation  he 
served  as  professor  of  chemistry  in  Morrin 
College,  Quebec.  During  that  period,  with  the 
assistance  of  the  late  Dr.  T.  Sterry  Hunt,  he 
made  a  special  study  of  metallurgical  treat- 
ment of  copper  ores.  These  experiments  led 
to  the  discovery  of  the  Hunt-Douglas  processes 
—an  important  development  in  the  modern 
methods  in  the  metallurgy  of  copper. 

Dr.  Douglas  came  to  the  United  States  in 
1875,  at  the  age  of  38,  to  take  charge  of  the 
copper  works  at  Phoenixville,  Pa.  About  36 
years  ago  he  became  identified  with  copper  in- 
dustries in  the  Southwest  and  northern  Mex- 
ico.    He  soon  formed  the  nucleus  of  the  great 


copper-mining  enterprises  which,  under  his 
management,  have  taken  a  place  in  the  first 
rank  of  American  industry.  As  president  of 
Phelps,  Dodge  &  Company  Dr.  Douglas  directs 
the  management  of  the  Copper  Queen  Consoli- 
dated Mining  Company,  the  Montezuma  Cop- 
per Company,  Detroit  Copper  Mining  Com- 
pany, the  Burro  Mountain  Copper  Company 
and  the  Stag  Caiion  Fuel  Company.  In  1887 
he  was  made  president  of  the  Arizona  &  North- 
eastern Railroad,  and  since  July,  1901,  has 
been  president  of  the  El  Paso  &  Southwestern 
Railroad,  which  took  over  the  Arizona  & 
Southeastern  and  other  lines  in  Arizona  and 
which,  in  1905,  absorbed  the  El  Paso  &  North- 
eastern. He  is  also  president  of  the  Nacozari 
llailroad. 

He  is  a  member  and  has  twice  been  presi- 
dent of  the  American  Institute  of  Mining  En- 
gineers. He  is  also  the  author  of  several 
books,  among  which  are  "Canadian  Indepen- 
dence," "Imperial  Federation  and  Annexa- 
tion" and  "Untechnical  Addresses  on  Tech- 
nical Subjects,"  and  has  contributed  exten- 
sively to  the  technical  press. 


New  Shipbuilding  Works  at 
San  Francisco 

Union  Iron  Works  Enlarges  Plant  to  Handle 

$60,000,000      Government     Contracts — 

$20,000,000  for  Improvements 

Officials  of  the  Union  Iron  Works  of  San 
Francisco  announced  Nov.  11  that  125  acres 
of  land  adjoining  the  present  plant  at  Ala- 
meda had  been  purchased  and  that  improve- 
ments to  cost  about  $20,000,000  will  be  under- 
taken at  once.  This  increase  in  capacity  is 
necessary  to  provide  facilities  for  handling 
recently  awarded  contracts,  chief  among  which 
are  those  for  the  government,  which  will 
amount  to  a  total  of  about  $60,000,000. 

The  new  plant,  it  is  said,  will  be  equipped 
with  a  250  x  850-ft.  plate  shop,  ten  commercial 
slips  for  building  vessels  up  to  15,000  tons, 
slips  for  building  submarines,  two  slips  for 
building  large  battle  cruisers  and  a  complete 
plant  for  building  Diesel  and  semi-Diesel  en- 
gines. The  large  floating  drydock  which  is 
now  being  built  at  Hunters  Point  will  be  towed 
to  the  Alameda  works  when  completed. 

Government  contracts,  the  report  continues, 
include  two  battle  cruisers,  one  scout  cruiser 
and  ten  submarines.  Possibly  four  more  battle 
cruisers  will  be  built  at  a  cost  of  about 
$15,000,000  each.  In  enlarging  ''ts  plant  the 
company  is  inaugurating  a  scheme  for  domi- 
ciling the  workmen  who  will  be  engaged  there. 
Plans  for  a  system  whereby  a  force  of  6000 
workmen  will  be  assisted  in  buying  their  own 
homes  near  the  plant  are  being  prepared. 


18-Mile  Tunnel  to  Be  Driven  for 
New  York  Water  Supply 

An  18-mile  tunnel,  which  will  be  one  of  the 
longest  in  the  world,  is  to  be  driven  between 
Prattsville,  N.  Y.,  on  Schoharie  Creek,  and  a 
point  on  Esopus  Creek  near  Shandaken, 
through  one  of  the  main  ranges  of  the  Catskill 
Mountains.  The  tunnel  will  be  contracted  for 
next  spring  by  the  Board  of  Water  Supply  of 
New  York  City.  It  will  supply  the  necessary 
250,000,000  to  300,000,000  gal.  daily  to  op- 
erate the  Catskill  aqueduct  at  full  capacity. 

The  tunnel  is  to  be  horseshoe  shaped,  about 
13  ft.  in  diameter,  and  lined  with  concrete. 
There  will  be  seven  or  eight  shafts,  varying 
in  depth  from  100  to  640  ft.  The  distance  be- 
tween shafts  will  vary  from  about  10,400  to 
14,200  ft.  The  dam  to  form  the  Schoharie 
reservoir  will  be  located  at  Gilboa. 


Discuss  Proposed  Motor- 
Truck  Legislation 

Motor-Truck     Men     Oppose     "Discriminatory 

Rules"  at  Special  Hearing  in  Albany — Only 

Two  Highway  Engineers  Present 

Asa  preliminary  to  New  York  State  legisla- 
tion regulating  the  operation  of  motor  trucks, 
which  it  is  planned  to  put  into  eflfect  on  Jan.  1, 
1917,  a  hearing  before  a  special  commission, 
consisting  of  the  state  highway  commissioner, 
the  state  engineer  and  the  state  superintendent 
of  public  works,  was  held  in  the  state  capitol 
at  Albany  Nov.  21.  There  were  present  repre- 
sentatives of  the  Motor  Truck  Club  of  America, 
manufactu^ers  and  users  of  trucks,  trailers  and 
tires,  and  only  two  highway  engineers,  the  au- 
dience numbering  about  fifty.  Commissioner 
Edwin  Duffey  of  the  state  highway  department 
presided  at  the  session,  and  with  him  sat  Wil- 
liam B.  Landreth,  deputy  state  engineer,  and 
General  Wotherspoon,  superintendent  of  pub- 
lic works.  The  purpose  of  the  hearing,  as  out- 
lined by  Mr.  Duffey,  was  to  receive  suggestions 
from  those  who  would  be  affected  by  the  pro- 
posed new  law,  in  order  that  the  commission 
might  have  at  hand  all  data  which  would  aid  in 
fixing  an  equitable  new  schedule  of  fees  for 
motor  trucks. 

Claim  Measure  Discriminates 

Speaking  for  the  Automobile  Chamber  of 
Commerce  of  the  United  States,  Thaddeus  T. 
Terry,  its  counsel,  objected  to  the  proposed 
measure  as  a  piece  of  discriminatory  legisla- 
tion, inasmuch  as  it  placed  a  burden  of  tax- 
ation upon  the  motor  truck  without  requiring 
anything  from  the  horse-drawn  vehicle,  which, 
he  claimed,  was  responsible,  in  part  at  least, 
for  the  destruction  of  highways.  He  asserted 
that  the  constitutionality  of  any  such  regula- 
tion was  open  to  grave  doubt.  "But  even  if  the 
commission  proceeds  with  the  fixing  of  this 
schedule  of  motor-truck  fees,"  he  said,  "it  is 
attempting  an  impossible  task.  The  commis- 
sion is  instructed  to  base  the  new  tax  upon  the 
amount  of  wear  and  tear  on  highways  caused 
by  motor  vehicles  of  various  types.  The  scien- 
tific determination  of  a  just  tax  on  this  basis 
is  not  feasible."  Roads,  Mr.  Terry  held,  should 
be  considered  purely  as  a  governmental  func- 
tion, like  a  police  or  fire  department.  Their 
upkeep,  therefore,  he  argued,  should  not  fall 
upon  a  special  class  of  users  but  should  be 
paid  for  out  of  general  funds. 

Roderick  Stephens,  president  of  the  Motor 
Truck  Club  of  America,  offered  to  the  commis- 
sion a  number  of  concrete  suggestions.  Among 
them  were  that  a  competent  automobile  engi- 
neer be  employed  by  the  commission  to  aid  it 
in  the  technical  phases  of  its  work;  that  a  pre- 
liminary draft  of  the  measure  be  made  public 
before  its  final  adoption;  that  another  hearing 
be  held  in  New  York  City;  and  that  it  should 
be  realized  that  the  owners  of  motor  trucks 
were  not  the  only  ones  who  benefited  by  the 
operation  of  these  vehicles.  He  characterized 
the  proposed  rules  as  discriminatory. 

Must  Get  Accurate  Data 

George  H.  Pride,  another  Motor  Truck  Club 
member,  urged  the  need  of  accurate  data  on 
road  wear  before  final  action  is  taken.  One  of 
his  points  was  that  trucks  operating  exclu- 
sively in  a  city  such  as  New  York  should  not 
be  compelled  to  contribute  to  the  maintenance 
of  state  highways  which  these  city  vehicles 
never  used.  The  same  stand  was  taken  by 
counsel  for  the  Fifth  Avenue  Coach  Company 
of  New  York  City.  Of  16,000  trucks  registered 
in  New  York  State,  according  to  Mr.  Pride, 
only  from  10  to  15  per  cent  ever  use  the  state 
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highway  system.  All  their  work  is  done  on 
city  pavements.  Speaking  of  the  proposed  tax 
on  motor  trucks  Mr.  Pride  said:  "If  we  are 
charged  more  we  cannot  absorb  it  but  must 
pass  it  on." 

A.  F.  Masury,  a  motor  designer,  spoke  of  the 
technical  features  involved  in  the  proposed 
law.  Consideration  should  be  given,  he  said,  to 
whether  or  not  the  vehicle  is  provided  with 
springs  and  what  part  of  the  load  is  borne  by 
the  springs  and  what  part  is  on  the  "dead 
axle." 

That  trailers  should  not  be  compelled  to  have 
steel  tires  was  another  of  the  arguments  of  the 
motor  truck  men. 

A.  Jackson  Marshall,  representing  the  elec- 
tric vehicle  interests,  maintained  that  the  va- 
rious differences  between  electric  trucks  and 
gasoline  trucks  should  receive  due  considera- 
tion. 

Eugene  W.  Stem,  chief  engineer  of  high- 
ways. Borough  of  Manhattan,  New  York  City, 
cited  the  damage  done  to  granite-block  and 
sheet-asphalt  pavements  by  an  excessively 
heavy  steel-tired  tractor-trailer  outfit  used  on 
the  subway  work.  New  York  City,  Mr.  Stern 
said,  is  now  framing  an  ordinance  governing 
the  use  of  city  streets  by  motor  vehicles. 


Plan  $5,000,000  Hotel 

Plans  for  an  apartment  and  hotel  building  in 
Chicago  to  cost  $5,000,000  are  being  prepared 
by  Marshall  &  Fox,  architects,  according  to 
an  announcement  made  last  Saturday  by  the 
Drake  Hotel  Company.  It  is  stated  that  the 
structure  will  occupy  the  southeast  corner  of 
the  Lake  Shore  Drive  and  Lincoln  Parkway. 
This  land,  formerly  owned  by  the  Potter 
Palmer  estate,  is  216  x  400  ft. 


Contractor  Sent  to  Penitentiary 

Thomas  Kelly,  contractor,  of  Winnipeg,  Can- 
ada, was  sentenced  Nov.  19  to  serve  two  and 
one-half  years  in  the  penitentiary,  according 
to  reports.  He  was  convicted  at  the  summer 
assizes  on  charges  arising  from  alleged  fraudu- 
lent dealings  in  connection  with  contracts  for 
the  Manitoba  Parliament  building. 


Peoria  (111.)  Viaduct  Nearly  Completed 

The  steel  viaduct  at  Peoria,  111.,  over  the 
tracks  of  the  Chicago,  Burlington  &  Quincy, 
the  Chicago,  Milwaukee  &  St.  Paul  and  the 
Minneapolis  &  St.  Louis  railroads  is  expected 
to  be  completed  by  Jan.  1. 


John  Fritz  Medal  to  Be  Presented  to 
Dr.  Elihu  Thomson 

The  John  Fritz  Medal,  which  was  awarded 
last  January  to  Dr.  Elihu  Thomson  for  achieve- 
ments in  electrical  inventions,  in  electrical  en- 
gineering and  industrial  development,  and  in 
scientific  research,  will  be  presented  at  a  meet- 
ing to  be  held  in  Boston  Dec.  8.  The  presenta- 
tion will  take  place  in  the  Central  Lecture  Hall 
of  the  new  buildings  of  the  Massachusetts  In- 
stitute of  Technology. 


Cut  Bridges  to  Allow  Dredge  to  Pass 

Two  bents,  comprising  a  section  46%  ft. 
wide  in  the  Stone  Avenue  bridge,  across  the 
Lake  Washington  Canal  in  Seattle,  were  cut 
Nov.  12  and  the  government  dredge  was  per- 
mitted to  pass.  Early  in  the  morning  of  Nov.  15 
the  Latona  Avenue  bridge  was  closed  to  traf- 
fic, an  operation  similar  to  the  one  at  Stone 
Avenue  was  performed  and  the  dredge  resumed 
its  voyage.  The  work  at  the  Stone  Avenue 
structure  consumed  more  time  than  was  orig- 
inally planned.  The  street  department  deemed 
it  advisable  to  cut  the  piling  about  9  ft.  below 
the  water  and  to  replace  the  ends  on  their 
former  resting  places  after  the  dredge  had 
passed.  This  plan  was  abandoned.  The  piles 
under  water  were  pulled  and  new  ones  driven 
in  their  places. 


General  Dan  C.  Kingman 
Is  Dead 

Passed  Away  After  Forty-one  Years  of  Serv- 
ice— Three   Years  as  Head  of  Corps  of 
Engineers,  U.  S.  A. 

Brig.-Gen.  Dan  C.  Kingman,  Corps  of  Engi- 
neers, U.  S.  A.,  formerly  chief  of  engineers  of 
the  army,  died  Nov.  14  at  Atlantic  City,  at  the 
age  of  64.  For  two  and  one-half  years — Octo- 
ber, 1913,  to  March,  1916— he  was  in  command 
of  the  Corps  of  Engineers  and  in  charge  of 
the  Engineer  Department,  after  which  he  was 
relieved  from  active  service. 

General  Kingman  was  born  in  1852  in  New 
Hampshire.  When  he  was  graduated  from 
West  Point  in  1875  he  stood  second  in  his 
class.  For  three  years  thereafter  he  served 
with  the  engineer  battalion  at  Willets  Point, 
N.  Y.,  and  during  the  next  three  years  was 
assistant  professor  of  engineering  at  the  acad- 
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emy.  Following  that  he  was  assigned  to  duty 
in  Western  states.  He  spent  two  years  at 
Omaha,  four  years  in  charge  of  improvement 
of  Yellowstone  National  Park  and  was  also  a 
member  of  the  committee  to  examine  the  peni- 
tentiary at  Sioux  Falls,  S.  D.  His  transfer  to 
New  Orleans  late  in  1886  gave  him  his  first 
experience  on  river  and  harbor  work.  That 
his  work  there  was  of  a  high  character  is  evi- 
denced by  the  message  he  received  from  the 
Louisiana  legislature  thanking  him  "for  the 
splendid  services  rendered  our  state  during  the 
high  water  of  1890." 

In  that  year  General  Kingman  was  trans- 
ferred to  Oswego,  N.  Y.,  where  for  five  years 
he  was  in  charge  of  the  defense  works  on  the 
lake  shores  of  New  York  and  various  harbor 
improvements.  At  Chattanooga,  where  he  was 
stationed  from  1895  to  1901,  and  at  Cleveland, 
from  1901  to  1906,  he  had  charge  of  harbor 
Improvements,  reported  on  several  large  bridge 
projects  and  was  a  member  of  the  board  to 
consider  and  report  upon  proposed  methods 
for  driving  a  tunnel  under  the  Detroit  River. 

Returning  to  the  South  in  1906,  with  head- 
quarters at  Savannah,  Ga.,  General  Kingman 
Immediately  directed  his  energies  toward  ef- 
fecting many  improvements  on  defense  works 
and  harbors  in  that  territory.  His  appoint- 
ment to  command  of  the  Corps  of  Engi- 
neers and  the  Engineer  Department  came  Oct. 
10,  191.3.  His  retirement  from  active  service 
went  into  eflFect  in  March  of  this  year. 


$20,000,000  Factory  Com- 
munity for  Chicago 

More  Than  Eighty  Buildings  to  Be  Erected  on 
100- Acre  Plot  on  Thirty-ninth  Street,  Be- 
tween Ashland  and  Western  Avenues 

Establishment  of  a  model  factory  and  ware- 
house community  in  which  there  will  be  con- 
structed more  than  eighty  buildings  that  will 
represent  an  ultimate  expenditure  of  approx- 
imately $20,000,000  is  under  way  on  the  south- 
west side  of  Chicago.  The  community  will 
form  part  of  the  central  manufacturing  dis- 
trict and  will  be  located  on  a  tract  of  100 
acres  on  Thirty-ninth  Street  between  Ashland 
nnd  Western  avenues. 

Two  tunnel  systems,  which  will  cost  approx- 
imately $150,000,  are  under  construction.  The 
site  of  the  community  is  that  which  about  two 
years  ago  had  been  selected  as  the  location  of 
a  produce  terminal,  to  which  the  South  Water 
Street  merchants  were  to  be  brought,  but 
which  plan  has  been  abandoned. 

$1,200,000    Freight  Terminal 

The  first  of  the  community's  buildings  will 
lie  a  six'story  and  basement  cold  storage  ware- 
liouse  now  being  constructed  on  Thirty-ninth 
near  Robey  Street.  Excavation  work  on  the 
site  of  the  new  union  freight  station  and  loft 
building  has  been  started.  The  building  will 
l)e  of  brick  and  concrete  construction,  will  cover 
a  plot  about  600  x  500  ft.  and  will  cost  more 
than  $1,200,000. 

Construction  work  upon  the  new  central 
power  plant  for  the  community  will  be  begun 
within  the  next  thirty  days.  The  structure 
will  contain  sprinkler  tanks  with  a  capacity  of 
more  than  200  000  gal.,  high-pressure  pumps, 
liot-water  heaters,  coke  and  ash  conveyors  and 
other  modern  facilities.  This  building  will 
cost  about  $250,000. 


Commerce  Body  to  Solve  Sewage 
Problem  of  Chicago 

Co-ordination  between  the  city  of  Chicago, 
the  Sanitary  District,  the  state  legislature  and 
(jongress,  as  related  to  Chicago's  sewage  prob- 
lem and  in  directing  an  intelligent  opinion 
locally  and  nationally,  is  the  aim  of  the  Chi- 
cago Association  of  Commerce.  At  a  recent 
preliminary  conference  between  association 
committee  members  and  representatives  of  the 
Sanitary  District,  including  George  M.  Wisner, 
chief  engineer,  and  Langdon  Pearse,  division 
engineer,  the  following  points  were  developed: 

The  association  could  aid  in  giving  the  au- 
thorities at  Washington  a  correct  impression 
of  the  Chicago  situation. 

Informal  continuance  of  the  discussion  of 
the  problem  should  wait  upon  the  decision  in 
the  case  now  pending  before  Federal  Judge 
Landis,  with  reference  to  the  diversion  of 
water  for  the  drainage  canal. 

The  association  could  aid  in  having  other 
lake  cities  rightly  understand  the  question  of 
water  diversion. 

Effort  should  be  made  to  bring  about  the 
construction  of  compensating  works  in  the  St. 
Clair  and  Detroit  rivers  with  a  view  to  main- 
taining present  lake  levels. 

There  should  be  some  supplementary 
methods  of  sewage  disposal  even  though  Chi- 
cago is  permitted  to  take  all  the  water  for 
dilution  purposes  now  required  under  the  pres- 
ent system.  Should  the  decision  of  the  federal 
court  be  adverse  to  the  desires  and  practice  of 
Chicago  in  sewage  dilution,  there  would  prob- 
ably be  allowed  a  reasonable  time  in  which 
(Chicago  might  decide  upon  the  nature  of  sup- 
plementary disposal  works  and  in  which  to  con- 
.struct  the  same. 

It  is  important  that  a  clear  understanding 
l)e  reached  as  to  the  conditions  which  are  to  be 
lirought  about  in  the  drainage  canal  and  the 
Chicago  River. 

It  is  desirable  that  the  Sanitary  District 
should  make  provisional  arrangements  for  pos- 
sible   sewage-disposal    plants. 
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It  should  be  impressed  upon  the  Washington 
authorities  that  the  main  interest  of  the  Sani- 
tary District  is  in  the  problem  of  sewage  dis- 
posal and  the  protection  of  the  water  supply 
of  Chicago. 

It  is  a  question  whether  the  people  of  Chi- 
i-ago  are  willing  to  pay  for  methods  of  sewage 
disposal  other  than   dilution. 


Engineering  Society  Activities 


Western  Society  of  Engineers  at  its  Dec.  4 
meeting  at  Chicago  will  hear  an  outlifte  of  the 
work  of  the  Naval  Consulting  Board  by  Bion 
J.  Arnold. 

Concrete  Institute  met  Nov.  23  in  West- 
minster, England,  for  the  first  time  this  year. 
The  feature  of  the  evening  was  the  presidential 
address  by  F.  E.  Wentworth-Shields.  At  the 
Dec.  21  gathering  Prof.  Henry  Adams  will  dis- 
cuss pile  driving  and  the  supporting  power  of 
piles. 

Engineers'  Society  of  Western  Pennsylvania's 
nominating  committee  has  selected  the  follow- 
ing members  for  office:  President,  A.  L.  Hoerr; 
vice-president,  George  H.  Neilson;  treasurer, 
A.  E.  Frost;  directors,  E.  W.  Pittman  and 
George  H.  Barbour. 

Steel  Treating  Research  Club  held  a  meeting 
Nov.  21  in  the  rooms  of  the  Detroit  Engineer- 
ing Society.  Richard  P.  Brown,  president  of 
the  Brown  Instrument  and  the  Keystone  Elec- 
trical Instrument  Companies,  spoke  on  "Py- 
rometers— Past,  Present  and  Future."  F.  F. 
Beall,  vice-president  of  the  Packard  Motor 
Car  Company,  will  address  the  club  in  Janu- 
ary. 

Engineers'  Society  of  Northwestern  Pennsyl- 
vania held  its  monthly  meeting  at  the  Engi- 
neers' Club,  Scranton,  Nov.  16,  adjourning  to 
the  board  of  trade  auditorium  for  the  lecture 
by  G.  H.  Hill,  assistant  engineer  of  the  railway 
and  traction  department  of  the  General  Elec- 
tric Company.  The  electrification  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  was  his 
subject.  The  development  of  transportation 
and  the  various  steps  in  the  construction  of  a 
modern  electric  locomotive  were  picturized  by 
slides  and  "movies." 

Engineers'  Society  of  Pennsylvania,  Harris- 
burg,  heard  Samuel  T.  Wagner,  chief  engineer 
of  the  bridge  department  of  the  Philadelphia 
&  Reading  Railway,  lecture  on  grade  separa- 
tion at  the  Nov.  17  meeting.  The  work  done  in 
Philadelphia  several  years  ago  was  detailed 
by  Mr.  Wagner.  F.  Herbert  Snow,  chief  engi- 
neer of  the  Pennsylvania  Public  Service  Com- 
mission, introduced  the  speaker.  In  his  intro- 
ductory remarks  Mr.  Snow  mentioned  the  1200 
grade  crossings  in  Pennsylvania  which  he 
hopes  to  eliminate  gradually. 


What  Engineers  and 
Contractors  Are  Doing 


G.  W.  S  M  I  T  H  has  resigned  as  architectural 
engineer  for  the  Hodgin  Construction  Com- 
pany, of  St.  Paul,  to  enter  the  service  of  the 
Ford  Motor  Company.  He  is  now  at  Kansas 
City  superintending  the  construction  of  the 
new  power  plant  being  built  in  connection  with 
the  new  assembly  plant  in  that  city. 

R.  Z.  KiRKPATRICK  has  been  trans- 
ferred from  the  Panama  Canal,  where  he  was 
assistant  chief  hydrographer,  to  the  Bureau 
of  Yards  and  Docks,  Washington.  In  his  new 
work  Mr.  Kirkpatrick  will  be  engaged  in 
structural-steel  design.  After  graduation 
from  the  Iowa  State  College  of  Agriculture 
and  Mechanics  in  1907  he  spent  several  years 
with  Western  steel  companies  and  a  year  on 
irrigation  work.  Since  1910  he  has  been  on 
the  Panama  Canal,  first  as  draftsman  in  the 
office  of  the  chief  engineer  at  Culebra  and  later 


us  junior  engineer  on  the  Pacific  locks.  He 
was  appointed  assistant  chief  hydrographer  in 
January,  1915. 

A.  R.  Ross  has  resigned  as  engineer  in 
charge  of  the  St.  Louis  Municipal  Bridge  to 
enter  the  contracting  field.  He  is  now  at 
Murphysboro,  111.,  erecting  two  steel  bridges 
and  six  pile-and-timber  trestles  for  the  Mur- 
physboro &  Illinois  Railway,  a  new  traction 
line  connecting  Murphysboro  with  Carbondale. 
S.  A.  Robertson  and  G.  L.  Miller  are  asso- 
ciated with  Mr.  Ross  under  the  firm  name  of 
Ross,  Robertson  &  Miller. 

Olaf  Laurgaard,  consulting  civil 
engineer,  of  Portland,  Ore.,  was  recently 
elected  by  an  overwhelming  vote  as  a  Mult- 
nomah County  representative  to  the  state 
Legislature.  Mr.  Laurgaard  is  well  known 
throughout  the  Northwest  due  to  his  activities 
on  various  irrigation  projects.  This  is  his  in- 
itial appearance  in  the  political  field.  He  is 
36  years  old,  a  graduate  of  the  University  of 
Wisconsin,  and  has  been  a  resident  of  Port- 
land since  1910. 

J.  M.  D  o  U  G  A  N,  formerly  president  of  the 
Sound  Construction  Company,  Portland,  Ore., 
is  now  engaged  in  the  contracting  business  as 
Ihe  J.  M.  Dougan  Company.  Offices  of  the 
concern  are  maintained  in  the  former  offices  of 
the  Sound  Construction  Company  in  the  Couch 
Uuilding.  The  firm  recently  secured  a  con- 
tract for  building  the  $75,000  court  house  at 
Grants  Pass,  Ore.,  for  Josephine  County. 

C.  E.  Paris  has  been  appointed  gen<;ral 
manager  of  the  Imperial  Irrigation  District, 
with  headquarters  at  El  Centre,  Cal.  During 
the  last  ten  years  Mr.  Paris  has  been  general 
superintendent  of  the  W.  F.  Holt  properties 
with  headquarters  at  Holtville,  Cal.  The  Holt 
properties  include  the  Holton  Power  Com- 
pany, the  Holton  Interurban  Railway,  the  Im- 
perial Valley  Gas  Company  and  the  Coachella 
Valley  Ice  &  Electric  Company. 

R.  P.  M  0  0  R  E  has  been  made  general  super- 
intendent of  the  Holton  Power  Company  and 
the  Holton  Interurban  Railway  at  Holtville, 
Cal.,  to  succeed  C.  E.  Paris,  whose  resignation 
is  noted  elsewhere  in  this  issue. 

G.  C.  Habermeyer  was  recently  ap- 
pointed assistant  engineer  of  the  Illinois  state 
water  survey. 

A.  L.  Crissinger  has  been  made  state 
highway  superintendent  of  Beaver  County, 
Pennsylvania.  He  has  been  in  the  employ  of 
the  highway  department  for  three  years. 

J.  W.  Frazier  has  resigned  as  road 
superintendent  of  Potter  County,  Pennsyl- 
vania, to  enter  private  business. 

A.  B.  Howard  has  been  made  general 
foreman  of  highways  in  Jefferson  County, 
Pennsylvania.  The  position  of  superintendent, 
made  vacant  by  the  promotion  of  N.  M.  Dor- 
wart,  will  not  be  filled  at  present. 

Caleb  Berry,  formerly  city  engineer 
of  Centralia,  Wash.,  has  been  engaged  to  make 
preliminary  surveys  for  a  proposed  irrigation 
district  in  Ford's  and  Waunch's  prairies,  near 
Centralia. 

S.  E.  JuNKiNS  &  Company,  of 
Montreal,  who  recently  secured  the  contract 
for  the  extension  of  the  Canadian  Pacific 
Railway  pier  at  the  foot  of  Granville  Street, 
Vancouver,  B.  C,  will  open  an  office  in  that 
city  at  an  early  date. 

A.  L  E  c  K  I  E,  formerly  division  engineer  of 
the  Arkansas  Western  Railway,  has  been  ap- 
pointed to  a  similar  position  with  the  Kansas 
City  Southern  Railway,  He  will  have  head- 
quarters at  Kansas  City. 

Charles  A.  Lemmon  has  resigned  as 
chief  engineer  of  the  Butte,  Anaconda  &  Pacific 
Railway  to  become  assistant  to  the  general 
manager  of  the  Anaconda  Copper  Mining 
Company. 

N.  M.  DoRWART  was  recently  promoted 
from  the  suj)erintendency  of  Jefferson  County 
lo  a  simihir  office  in   Potter  County,  Pennsyl- 


vania. Mr.  Dorwart  is  a  graduate  of  Frank- 
lin and  Marshall  College  and  has  been  with  the 
Pennsylvania  highway  department  about  five 
years. 

Monroe  L.  Patzic  has  resigned  as  gen- 
eral manager  of  the  Monarch  Engineering 
Company,  Des  Moines,  Iowa,  to  engage  in  pri- 
vate consulting  practice.  He  will  specialize  in 
paving  work. 

E.  L.  W  I  L  L  I  A  M  s  0  N,  who  was  shaft  engi- 
neer on  the  Newark  side  of  the  tunnel  under 
Newark  Bay,  built  as  part  of  the  Passaic  valley 
sewer  system,  is  now  working  on  a  1-mile  trunk 
sewer  in  the  Borough  of  the  Bronx.  He  has 
been  with  the  New  York  &  New  Jersey  Con- 
struction Company  for  the  last  two  years. 


Obituary  Notes 


Frank  O.  Sinclair,  consulting  engi- 
neer, of  Btfrlington,  Vt.,  died  Nov.  15  in  that 
city.  Since  1914  he  had  been  city  engineer, 
and  at  the  time  of  his  death  was  consulting 
engineer  to  the  Public  Service  Commission  of 
Vermont.  Mr.  Sinclair  was  born  in  1860  in 
Burlington  and  was  graduated  from  the  Uni- 
versity of  Vermont  in  1882.  After  graduation 
he  went  to  Leavenworth,  Kan.,  to  become  as- 
sistant city  engineer.  He  next  turned  his  at- 
tention to  railroad  work  and  in  1884  was  made 
a.ssistant  engineer  for  the  Missouri  Pacific 
Railway.  After  a  year  with  that  road  he 
went  to  the  Chicago,  Rock  Island  &  Pacific 
Railway  as  division  and  assistant  engineer. 
Two  years  later  found  him  principal  assistant 
engineer  in  charge  of  construction  of  the  At- 
lantic, Knoxville  &  Northern  Railway.  He  re 
mained  with  that  road  until  1890,  following 
which  he  was  for  short  periods  employed  by 
(he  West  Virginia  &  Pittsburgh  Railroad  and 
the  Ducktown  Mineral  Railway.  Mr.  Sinclair 
returned  to  his  native  city  early  in  1893  tc 
become  chief  engineer  on  the  construction  of 
the  Winooski  &  Burlington  Electric  Railway. 
Since  then  he  has  been  employed  by  several 
railroads  and  other  organizations  in  Vermont 
in  a  consulting  capacity.  He  was  past  presi- 
dent of  the  Vermont  Society  of  Civil  Engi- 
neers. 

Fred  E.  Weymouth,  head  of  the  Wey- 
mouth Construction  Company,  of  Seattle,  died 
recently  at  the  age  of  56.  Mr.  Weymouth 
had  lived  in  Seattle  for  thirteen  years,  going 
there  from  Tacoma,  where  he  has  resided 
twenty  years.  During  four  years  of  his  resi- 
dence in  Tacoma  he  was  division  superinten- 
dent of  the  Northern  Pacific  Railway.  The 
Weymouth  Construction  Company  is  one  of 
the  largest  contracting  firms  in  the  Northwest. 

John  Robert  Moore,  a  civil  engi- 
neer, who  was  for  many  years  connected  with 
the  New  Jersey  Central  Railroad,  died  re- 
cently at  his  home  in  Merrick,  L.  I.  He  wa.s 
graduated  from  Norwich  University  and  was 
for  the  last  twenty-five  years  with  the  New 
York  Department  of  Highways. 


Civil  Service  Examinations 

United  States — Examinations  will  be  held 
Dec.  13  and  14  for  assistant  engineer  inspector 
of  weights  and  measures,  salary  $1,000  to 
$1,600.  Other  examinations  will  be  held  at 
(he  same  time  for  structural  engineer  and 
draftsman,  salary  $1,600  to  $1,800,  and  for 
laboratory  apprentice,  salary  $480.  Examina- 
tions will  be  held  Dec.  11  for  designing  engi- 
neers. Navy  Department,  salary  $10  to  $15  per 
(lay.     Form  1312  should  be  filled  in. 

Examinations  Previously  Announced 

i  )ate  See  Eng.  Rec. 

Doc.  2.  Junior  assistant  engineer, 
junior  electrical  engineer  and 
supervisor  dredging  plant. 
New  York  State Nov.  18 

Dec.  11.     Civil   and  sanitary  engineers, 

Massachusetts    Nov.  18 
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Motor-Driven  Adzing  Machine 
Saves  Labor 

Due  to  the  scarcity  of  labor,  the  machine 
illustrated  may  be  of  more  than  usual  interest 
to  contractors.  It  is  portable,  requires  one 
man  to  operate  and  is  said  to  do  more  work 
than  six  mechanics.  It  is  especially  adapted 
for  framing  bridge  ties  and  guard  rails  for 
railroad  bridges.  A  gasoline  engine  mounted 
on  a  small  car  of  2-ft.  gage  has  hinged  to  it 
an  adjustable  arm  supporting  a  cutter  head  at 
its  outer  end.     This  arm,  belted  to  the  engine, 


ADZING    MACHINE   SAVES   LABOR 

is  adjusted  for  depth  of  cut  by  a  vertical 
screw.  The  material  is  carried  at  right  angles 
to  the  machine  on  a  longer  car  of  2-ft.  gage. 

To  proceed  with  the  work,  the  arm  is  ad- 
justed to  give  the  proper  depth  of  cut  and 
clamped  in  that  position.  The  small  car  is 
moved  back  and  forth  by  a  lever  clamped  to 
the  forward  wheel.  This  gives  the  cutter  head 
a  direct  horizontal  movement  over  the  work. 
Each  movement  forward  and  backward  gives 
a  2-in.  cut  each  way.  As  those  cuts  are  made, 
the  material  car  is  moved  2  in.  Thus  any 
width  or  depth  of  cut  can  be  made. 

The  machine  was  invented  by  J.  E.  Toohey 
of  Grand  Rapids,  Mich. 


flexible  shaft  coupling  for  motor  connection. 
The  stroke  of  the  plungers  is  16  in.  and  the 
two  cranks  are  sot  at  90  deg.,  so  that  a  uni- 
form flow  may  be  obtained.  The  frame  or 
pump  bed  consists  of  two  heavy  castings  se- 
curely bolted  together.  The  crosshead  guides 
and  main  bearing  containers  are  machined  in 
this  frame  to  insure  perfect  alignment  and  give 
rigid  construction.  The  pump  occupies  a 
floor  space  about  19  by  7  ft. 


Hydraulic  Pump  Supplies  Large 
Volume  at  High  Pressure 

The  pump  illustrated  is  a  recent  addition  to 
the  line  of  high-pressure  hydraulic  pumps 
built  by  the  Hydraulic  Press  Manufacturing 
Company,  Mount  Gilead,  Ohio.  It  is  of  the 
horizontal,  four-plunger  type  and  designed  to 
fill  the  requirements  for  a  simple,  heavy  duty, 
hydraulic  pump  for  supplying  a  large  volume 
of  water  or  other  fluid  against  a  high  pressure. 

This  pump  is  designed  so  that  it  may  be 
equipped  with  sixteen  different  sizes  of  plung- 
ers ranging  from  1%  to  5  in.  in  diameter, 
advancing  by  quarter  inches.  The  water  cyl- 
inders are  made  of  forged  steel  for  the  highest 
pressures.  For  the  medium  pressures — 1500 
to  2900  lb.  per  square  inch  inclusive — cast  steel 
is  used;  for  the  lowest  pressures  the  cylinders 
are  semi-steel.  The  pressures  range  from  700 
to  9500  lb.  per  square  inch,  and  the  water 
capacity  from  24  to  326  gal.  per  minute.  All 
sizes  have  bronze  valve  seats  and  bronze  or 
nickel  steel  valves. 

This  pump  is  built  for  motor  drive,  requires 
150   hp.   to  operate  and   is   equipped  with  a 


■•ial  interest.  That  company  has  taken  over 
the  entire  plant  of  the  Avery  Stamping  Com- 
l)any,  covering  100,000  sq.  ft. 

On  this  site  will  be  installed  a  complete 
plant  for  fabricating  and  shipping  bars  for 
concrete.  With  this  plant  in  operation,  it  is 
said  that  a  contractor  can  place  his  order 
for  a  complete  building.  The  steel  can  be  fab- 
ricated, placed  in  storage  and  sent  to  the  job 
as  required.  It  is  said  that  facilities  will  be 
available  for  handling  4000  tons  of  steel. 


Error  in  Reporting  Patent  Case 
Decisions 

It  was  reported  in  the  Engineering  Record 
of  Nov.  4,  page  576,  that  two  patent  decisions 
had  been  handed  down  recently  by  United 
States  circuit  courts  of  appeals.  The  state- 
ment was  in  error.  Both  cases  (Turner  vs. 
Lauter  Piano  Company  and  Turner  vs.  Deere 
&  Webber)  were  in  United  States  district 
courts.  The  decisions  therefore  are  appeal- 
able; and  the  subsequent  statement  in  the  news 
item,  that  "the  decision  would  seem  to  settle 
for  all  time  claims  which  Mr.  Turner  has  made 
since  his  earlier  losses  in  the  courts,"  was 
without  foundation. 

I  

Backfilling  Machine  Used  as 
Dragline  Excavator 

With  a  new  heavy  backfilling  machine  hav- 
ing corduroy  grip  traction  and  extensible 
boom,  dragline  operations  on  a  small  scale 
were  carried  out  to  remove  black  earth  from 
the  spoil  of  a  sewer  trench  to  adjoining  vacant 
lots   for   fill.     This  work  was   carried   out  in 


Business  Notes 

standard  Scale  &  Supply  Company  has  re- 
moved its  Philadelphia  office  and  warerooms 
to  523  Arch  Street.  The  new  quarters  permit 
storage  of  the  concrete  mixers,  engines,  trucks 
and  repair  parts  handled  by  the  company. 

Jamestown  Shale  Paving  Brick  Company  of 
Jamestown,  N.  Y.,  has  become  a  licensee  of 
the  Dunn  Wire-Cut  Lug  Brick  Company  of 
Conneaut,  Ohio. 

Lynn  B.  Dudley  has  been  appointed  adver- 
tising manager  of  the  Federal  Motor  Truck 
Company  to  succeed  George  W.  Cushing,  who 
recently  went  to  the  Hudson  Motor  Car  Com- 
pany. Mr.  Dudley  has  had  twelve  years'  ex- 
perience in  the  editorial  and  advertising  de- 
partments of  newspapers.  For  three  years 
he  was  connected  with  the  Campbell-Ewald 
Company,  advertising  agents. 

Edward  T.  Hendee,   secretary   of  Joseph  T. ' 
Ryerson    &    Son,    Chicago,    died    Nov.    12    in 
Minneapolis. 

D.  Fukuzawn,  of  the  Meishosha  Company, 
Tokio,  Japan,  is  seeking  American  agencies  on 


ONE  MAN  OPERATES 
HEAVY  BACKFILLING 
MACHINE  WHICH  IS 
FITTED  WITH  DRAGLINE 
EXCAVATOR  AND  COR- 
DUROY GRIP  TRACTION 


building  sewers  in  Chicago  by  Alphonso  Scully, 
sub-contractor  to  W.  F.  Healy,  with  a  7V^-ton 
Pawling  &  Harnischfeger  backfilling  machine 
recently  placed  on  the  market  in  this  large 
size.  In  operating  as  a  dragline  the  material 
was  pulled  over  to  one  side  of  the  26-ft.  street 
in  front  of  the  self-acting  scraper,  4  ft.  wide. 
The  22-ft.  timber  boom,  which  was  extended 
to  30  ft.,  is  arranged  to  swivel  4  ft.  on  either 
side  of  the  center  line  to  allow  the  scraper  to 
be  moved  to  this  extent  without  moving  the 
machine.  The  photograph  shows  the  regular 
backfilling  operation,  filling  about  700  ft.  per 
day  of  24-in.  trench  10  ft.  deep. 

I  


building  materials  and  machinery  for  paper 
mills.  His  address  is  care  of  the  Standard 
Paint  Company,  Woolworth  Building,  New 
York. 


Completely   Equipped  Plant  to  Handle 

Reinforcing  Steel 

As  an  indication  of  what  a  staple  line  steel 
bars  for  reinforced-concrete  is  becoming,  a  re- 
cent announcement  by  the  Republic  Structural 
Iron  Works  Company,  of  Cleveland,  is  of  spe- 


PUMP  EQUIPPED  WITH 
SPUR  GEAR  AND  PIN- 
ION CAN  ALSO  BE 
FITTED  WITH  HERRING- 
BONE GEAR  AND  PIN- 
ION— OPERATED  BY  150- 
HP.    MOTOR 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Buffalo  Forge  Company.  Catalog,  6  x  9  in.; 
54  pages;  illustrated.  Devoted  to  "Armor 
Plate"  punches  and  shears. 

Greenfield  Tap  &  Die  Corporation,  Green- 
field, Mass.  Catalog  67,  4%  x  7%  in.;  270 
pages;  illustrated.  Gives  sizes  and  prices  of 
cutting  tools. 

Templeton,  Kenley  &  Company,  Toronto, 
Canada.  Catalog  216,  6  x  9  in.  Describes 
various  types  of  Simplex  jacks  and  their  uses. 

Spray  Engineering  Company,  Boston.  Bul- 
letin 310,  3%  X  6  in.;  10  pages;  illustrated. 
Describes  the  "Spraco"  paint  gun. 

Portland  Cement  Association,  Chicago. 
Booklet,  9  X  6  in.;  24  pages;  illustrated.  Deals 
with  the  use  of  concrete  as  an  alley-paving 
material. 

Mitchcll-Tappen  Company,  New  York.  Bul- 
letin 14,  414  X  9%  in.;  12  pages.  Illustrates 
and  describes  applications  of  "Standard  metal 
gaging." 

Chicago  Pneumatic  Tool  Company,  Chicago. 
Bulletin  34-Z,  6x9  in.;  20  pages.  Describes 
steam-driven  single  compressors. 
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For  Stricter  Scrutiny 

IN  ORDER  TO  SECURE  more  definite 
information  regarding  the  qualifications 
of  applicants  for  membership  and  to  be  able 
to  check  the  applicant's  statements  as  to  his 
experience,  the  American  Society  of  Civil 
Engineers  has  adopted  the  new  form  of 
application  blank  illustrated  on  page  673. 
The  characteristic  feature  is  the  provision 
for  detailed  tabulation  of  the  applicant's 
professional  record  as  to  character,  dates 
and  length  of  engagement.  Moreover,  the 
applicant  must  refer  to  someone  (not  neces- 
sarily a  member  of  the  society)  familiar 
with  each  engagement,  preferably  the  per- 
son to  whom  he  reported.  In  this  way  the 
society  will  be  able  to  check  the  estimate 
placed  by  the  writer  on  the  character  of  his 
own  experience.  The  reference  to  at  least 
five  corporate  members  of  the  society  will 
still  be  required.  The  step  taken  by  the 
board  of  direction  in  devising  this  new  form 
is  a  highly  commendable  one.  In  the  past, 
merely  the  reference  to  five  corporate  mem- 
bers was  necessary,  and  these  members 
might  have  little  or  no  knowledge  of  the 
character  of  the  applicant's  work.  It  was 
not  necessary  that  they  should  have  had 
professional  contact  with  the  applicant. 
The  rules  as  to  reference  to  corporate  mem- 
bers have  not  been  changed,  but  the  pro- 
vision that  requires  of  each  applicant  refer- 
ence to  someone  familiar  with  each  of  his 
engagements  will  enable  the  society  to  learn 
with  exactness  the  character  of  the  experi- 
ence which  he  offers  as  his  qualification  for 
membership. 

Planetable  for  Railroads 

THE  successful  use  of  the  planetable  in 
mapping  a  large  railroad  yard  to  meet 
the  requirements  of  the  government  in  con- 
nection with  the  valuation  of  the  railroads 
is  described  by  R.  E.  Davis  on  page  674. 
The  article  should  be  very  suggestive  to 
railroad  men.  Mr.  Davis  puts  his  finger 
squarely  on  the  weaknesses  of  the  tape-and- 
transit  method.  Where  the  notes  are  to  be 
plotted  in  the  office  it  is,  as  Mr.  Davis 
states,  necessary  to  get  and  record  "extra 
information"  to  make  the  notes  intelligible, 
even  when  a  member  of  the  survey  party 
plots  the  note.s,  and  by  the  same  token  it  is 
highly  probable  that  important  data  will 
"turn  up  missing"  during  the  plotting. 
And  under  the  policy  of  some  roads  of  hav- 
ing the  surveys  made  by  men  ignorant  of 
what  they  will  be  used  for,  and  the  notes 
in  turn  plotted  by  men  who  have  never 
been  on  the  ground,  it  is  almost  inevitable 
that  there  be  several  attempts  made  in  the 
field,  with  great  loss  of  time,  before  the 
map  is  complete.  For  one-day  or  two-day 
surveys  the  planetable  would  probably  be 


too  cumbersome  to  haul  around,  and,  too, 
the  transit  can  be  worked  in  weather  that 
would  drive  the  planetable  to  cover.  But 
for  surveys  of  greater  length,  made  in  fair 
weather,  the  planetable  seems  to  possess 
many  advantages,  and  it  is  to  be  hoped  that 
it  will  be  given  a  trial. 

Conservancy  Plans  Approved 

IT  WILL  BE  good  news  to  those  who  have 
watched  the  long  struggle  of  Dayton  and 
adjoining  communities  to  embark  on  plans 
for  safeguarding  themselves  from  flood 
damage  to  know  that  the  conservancy  court 
has  approved  the  plan  proposed  by  the  en- 
gineers of  the  Miami  Conservancy  District, 
headed  by  Mr.  Morgan  as  chief  engineer. 
As  those  who  have  followed  the  history  of 
the  development  in  this  journal  well  know, 
a  most  strenuous  fight  has  been  made 
against  the  detention  basin  plan.  The  orig- 
inal attack  was  made  not  upon  the  plan 
itself,  but  on  the  conservancy  law  under 
which  the  Dayton  scheme  was  to  be  carried 
out.  The  constitutionality  of  the  measure 
was  attacked,  but  was  finally  sustained  by 
the  Ohio  Supreme  Court.  Now  the  conserv- 
ancy court,  consisting  of  a  judge  from  each 
of  the  nine  counties  into  which  the  district 
extends,  after  hearings  lasting  from  Oct.  6 
to  Nov.  24,  has  made  the  detention-basin 
scheme  official  and  the  real  work  of  mak- 
ing the  dirt  fly  comes  measurably  near. 
The  plan  provides  for  the  construction  of 
five  "dry"  reservoirs,  combined  with  a  cer- 
tain amount  of  channel  improvement,  as 
was  described  in  the  Engineering  Record 
of  March  28,  1914,  page  356,  and  March  11, 
1916,  page  348.  The  decision  should  be  of 
general  interest,  for  it  establishes  for  the 
first  time  widespread  co-operation  in  han- 
dling fioods.  Dayton  and  its  associated 
communities  have  fought  valiantly  for  the 
correct  solution  of  this  great  engineering 
problem.  The  men  who  have  directed  the 
fight  deserve  to  be  congratulated  on  the 
successful  issue  of  their  efforts. 

To  Fight  Water  Waste 

IF  WATER-WASTE  prevention  plans  of 
a  small  but  influential  body  of  Chi- 
cago engineers  can  be  put  into  effect,  that 
city  will  soon  be  able  to  curtail  its  65-per 
cent  loss  and  have  something  constructive 
to  report  to  the  New  England  Waterworks 
Association's  water-waste  committee.  The 
matter  was  recently  brought  to  the  atten- 
tion of  subdivision  63,  the  engineers'  sub- 
division, of  the  Chicago  Association  of 
Commerce  in  the  form  of  an  address  by 
John  E.  Ericson,  city  engineer.  That  steps 
should  be  taken  at  once  to  stop  the  waste 
was  conceded.  A  mere  recital  of  statistics 
was  cause  for  action.    The  prospective  sav- 


ing of  water  and  of  dollars  commended 
itself  to  railroad  chief  engineers  and  con- 
sulting electrical  engineers  accustomed  to 
the  sale  of  transportation  or  current  by 
measure  only.  Municipal  engineers  needed 
no  argument  to  convince  them  of  the  merits 
of  the  project.  In  consequence  a  committee 
was  appointed,  not  to  investigate  metering, 
underground  leakage  or  any  other  technical 
subject,  but  to  discover  ways  and  means 
and  to  formulate  a  campaign  of  education 
through  the  Chicago  Association  of  Com- 
merce, and  bring  the  weight  of  that  organi- 
zation to  bear  on  the  public  and  officials. 
The  committee  is  headed  by  C.  W.  Morse, 
chief  engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Railway.  Other  members  are  W. 
B.  Jackson,  Isham  Randolph,  John  W.  Al- 
vord  and  Dabney  H.  Maury,  consulting  en- 
gineers. Results  of  value  should  follow  the 
committee's  work.  Other  municipalities 
might  well  adopt  the  Chicago  method. 

Safeguards  at  Movable  Bridges 

FOLLOWING  the  two  recent  serious 
accidents  caused  by  defective  safe- 
guards at  movable  bridges,  one  in  Chicago, 
where  four  people  were  killed  when  an 
automobile  plunged  into  the  Chicago  River 
at  an  open  drawbridge  on  Twelfth  Street, 
and  the  other  in  Boston,  where  nearly  fifty 
passengers  were  drowned  when  an  electric 
car  ran  through  the  gates  at  the  Summer 
Street  drawbridge  and  fell  into  the  Fort 
Point  Channel,  exhaustive  investigations  of 
the  whole  subject  of  proper  safeguards  at 
such  bridge  openings  have  been  made.  As 
briefly  noted  in  the  news  pages  of  this 
issue,  the  investigating  commissions  inde- 
pendently arrived  at  similar  recommenda- 
tions. Of  the  two  reports,  however,  that 
of  the  Chicago  commission  is  much  more 
drastic  in  its  proposals.  Its  recommenda- 
tions include  strong  illumination  of  the  ap- 
proaches, special  stop  signals  and  bells,  the 
installation  of  double  safety  gates  instead 
of  a  single  gate  (one  a  light  signal  gate 
and  the  other  a  barrier  gate  sufficiently 
heavy  to  absorb  the  impact  of  moving 
vehicles),  interlocked  with  the  bridge-mov- 
ing mechanism  to  insure  a  positive  stop 
when  the  bridge  is  open.  Interlocking  gates 
are  also  specified  by  the  Massachusetts 
Public  Service  Commission ;  or,  in  case  they 
are  impracticable,  a  "smash-board"  signal 
must  be  provided  at  a  reasonable  braking 
distance  from  the  opening.  The  interlock- 
ing device  specified  in  both  cases  requires 
that  bridge  operation  shall  be  impossible 
unless  the  gates  are  in  position.  Bridge 
engineers  will  be  interested  in  these  re- 
quirements, and  doubtless  will  contribute 
their  share  toward  the  solution  of  the  prac- 
tical difficulties  which  will  arise. 
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Settling  Labor  Disputes  in 
^        Public-Service  Utilities 

A  WAGE  commission  to  settle  disputes 
between  public-service  corporations  and 
their  men  was  proposed  last  week  before 
the  Academy  of  Political  Science  by  Oscar 
S.  Straus.  The  commission  would  be  vested 
with  full  power  to  enforce  its  findings.  Mr. 
Straus  supported  his  views  by  carefully 
marshaled  arguments  in  which  the  respon- 
sibility of  both  operators  and  emplbyees 
to  the  public  was  brought  out,  and  repeated 
the  indisputable  reason  for  depriving  men 
engaged  in  public  service  from  exercising 
the  right  to  strike.  Since  on  this  point — 
the  compulsory  power  of  the  commission 
proposed  by  Mr.  Straus — labor  would  make 
most  serious  objection,  attention  is  directed 
particularly  to  it. 

Mr.  Straus  made  it  clear  that  employ- 
ment in  this  class  of  work  is  in  a  different 
category  from  that  in  strictly  private  en- 
terprises. Public-utility  companies  stand 
in  a  special  relation  to  the  general  public. 
In  return  for .  performing  a  quasi-public 
function  they  are  vested  with  monopolistic 
rights.  But  this  relationship  carried  with 
it  the  contract  to  render,  within  reasonable 
limits,  such  a  service  and  at  such  rates  as 
the  public  shall  lay  down.  In  other  words, 
in  return  for  what  it  gets  from  the  public 
the  public  utility  must  give  up  certain 
rights  which  inhere  in  the  operation  of  a 
strictly  private  enterprise. 

What  applies  to  the  public-utility  com- 
pany must  also  extend  down  to  its  opera- 
tives, for  the  utility  is  a  dead  thing  and 
of  no  value  to  the  public  unless,  in  addition 
to  material  equipment,  it  has  the  necessary 
men  to  keep  it  going  and  to  perform  the 
service  for  which  it  has  been  established. 
The  employees  necessarily,  therefore,  must 
subordinate  themselves  to  the  public  good. 
They  must,  as  Mr.  Straus  said,  give  up 
some  of  their  group  rights.  They  may  as 
individuals  leave  the  service  of  the  com- 
pany, since  the  resignation  of  an  individual 
— provided  the  resignation  is  truly  an  indi- 
vidual action — can  have  little  or  no  effect 
in  curtailing  the  service  to  the  public.  But 
if  the  men  give  up  some  of  their  group 
rights  they  are  entitled  to  compensation. 
The  things  which  they  may  legitimately 
demand  in  return  are,  in  Mr.  Straus'  opin- 
ion, exceptional  wages  and  conditions  of 
service. 

Two  controlling  theses  must,  therefore, 
be  borne  in  mind — one  by  the  public  and 
one  by  the  employees.  The  public  must 
admit  that  in  return  for  the  surrender  of 
certain  rights  the  employees  must  have 
compensating  advantages.  The  employees 
must  concede  that  their  service  is  "affected 
with  a  public  interest,"  and  that  the  right 
to  strike,  to  make  the  public  suffer,  must  be 
given  up  by  those  who  engage  in  service 
with  a  public-utility  corporation. 

From  the  practical  standpoint  it  is  inter- 
esting to  know  that  Mr.  Straus  will  shortly, 
on  behalf  of  the  Public  Service  Commission 
of  the  First  District,  New  York,  of  which 
he  is  chairman,  initiate  hearings  on  the  ad- 
vantages and  disadvantages  of  his  plan,  to 
the  end  that  a  bill  may  be  formulated  and 
introduced  into  the  New  York  Legislature 


at  the  coming  winter's  session.  Should  it 
prevail,  an  opportunity  will  be  afforded  to 
'  find  the  actual  workings  of  the  scheme.  But 
whether  it  materializes  now  or  not,  the  plan 
is  based  upon  sound  reasoning  and  deserves 
the  thoughtful  consideration  of  those  who 
are  concerned  with  the  public-service  labor 
problem. 


common  sense  lies  back  of  standardization 
and  its  limitations,  for  standardization  is 
a  means  to  an  end,  rather  than  an  end  in 
itself.  It  is  immensely  convenient  and 
economical  within  a  certain  range;  outside 
of  that  range  it  may  become  a  serious  han- 
dicap to  efficiency. 


Overdoing  Standardization 

IT  is  generally  agreed  that  the  adoption  of 
standard  shapes  and  sizes  in  many 
branches  of  engineering  tends  to  economy 
and  convenience.  Experience  shows,  how- 
ever, that  one  can  easily  go  too  far  in  try- 
ing to  reduce  the  design  of  a  screw,  a  ma- 
chine or  a  building  to  a  general  typical 
average.  For  example,  no  instance  of 
standardization  is  better  known  or  is  more 
useful  than  that  of  machine  screws.  The 
gain  in  interchangeability  is  very  great,  yet 
there  is  no  particular  use  in  the  reductio 
ad  absurdum  which  would  follow  an  attempt 
to  carry  the  same  rules  for  the  relations  of 
form,  pitch,  and  diameter  into  jack  screws 
for  wrecking  cars,  or  the  almost  invisible 
product  of  the  watchmaker.  Such  special 
articles  gain  nothing  in  forming  a  part  of 
a  generalized  scale. 

Articles  for  common  interchangeable  use 
should  conform  to  standard  relations.  Those 
which  have  no  possible  connection  with  such 
a  scale  may  as  well  be  one  thing  as  another, 
provided  they  are  adapted  to  their  particular 
uses  and  agree  among  themselves  so  far  as 
is  convenient.  In  other  words,  standardiza- 
tion is  good  so  long  as  it  actually  tends  to 
general  convenience,  but  it  ceases  to  be  good 
when  it  leads  to  the  adoption  of  a  thing 
imperfectly  fitted  to  its  use  for  the  sake 
of  being  perfectly  fitted  to  agreement  with 
something  quite  different.  Special  opera- 
tions require  special  tools,  and  the  economy 
of  these  operations  depends  on  the  adapta- 
tion of  the  tool  to  its  use. 

These  minor  examples  of  screws  and  tools, 
however,  are  only  a  few  that  come  under  the 
general  principle  that  care  must  be  exer- 
cised lest  in  the  attempt  to  secure  uni- 
formity and  symmetry  these  qualities  are 
obtained  at  the  expense  of  usefulness.  In 
bridges,  for  example,  standardization  may 
tend  to  simplify  construction,  but  it  may 
or  may  not  lead  to  a  finished  product  of 
maximum  fitness  for  its  purpose.  In  other 
words,  standardization,  either  in  machine 
screws  or  bridges,  is  a  good  and  convenient 
thing,  provided  it  is  not  attempted  to  push 
it  over  too  wide  a  range.  Many  a  machine 
and  many  a  structure  has  suffered  from  an 
obsession  of  symmetry  on  the  part  of  the 
designer,  or  from  an  attempt  to  use  stand- 
ard sizes  and  shapes  where  they  lead  to  in- 
convenience. What  would  happen  if  there 
were  an  attempt  to  adapt  all  milling  ma- 
chines to  a  set  of  standard  cuts  and  to 
dragoon  all  machine  designers  into  the  use 
of  these  cuts  for  the  sake  of  uniformity  in 
the  tools.  Experience  has  taught  that  to 
perform  certain  operations  in  the  most  effi- 
cient manner  special  machines  and  tools  are 
necessary,  and  in  the  long  run  pay  many 
times  over  for  their  deviation  from  standard 
practice  in  general  machine-tool  design. 

The  long  and  short  of  the  matter  is  that 


The  Camera  on  Engineering  Work 

DURING  recent  years  the  camera  on  en- 
gineering work  has  come  to  be  regarded 
not  as  a  plaything  but  as  a  decidedly  use- 
ful adjunct  to  field  equipment.  On  such 
great  projects  as  the  Panama  Canal,  the 
Catskill  and  Los  Angeles  aqueducts,  the 
Reclamation  Service  developments  and  on 
all  of  the  big  railroads,  it  is  common  to 
employ  a  staff  photographer  who  devotes 
his  entire  time  to  picture-taking. 

Engineers  themselves,  however,  have 
failed  to  take  full  advantage  of  the  small 
hand  camera  on  their  own  work.  Picture- 
taking  with  the  hand  camera  of  to-day  has 
been  developed  into  an  exceedingly  simple 
process — so  simple  in  fact  that  many  people 
believe  that  the  mere  squeezing  of  a  bulb 
or  the  pushing  of  a  lever  is  the  only  thing 
to  think  of.  There  is  much  more  to  it  than 
this,  as  the  reader  of  Mr.  Campbell's  article 
on  page  670  of  this  issue  will  discover. 
While  he  gives  some  valuable  advice  regard- 
ing the  selection  of  cameras,  shutters  and 
lenses,  one  of  the  most  interesting  parts  of 
his  paper  is  that  which  deals  with  the  com- 
position of  a  picture.  What  will  the  picture 
show?  This  is  the  question  which  every 
camera  user  should  ask  himself  before  ex- 
posing a  film.  By  attempting  to  visualize 
the  finished  print,  the  taking  of  many  use- 
less pictures  will  be  avoided. 

It  is  highly  important  to  have  the  camera 
in  the  right  position  to  show  what  is 
wanted.  Very  often  the  interesting  feature 
is  not  the  entire  structure,  but  some  detail 
of  it.  As  a  rule,  engineer-photographers 
entirely  •  overlook  this  important  point. 
Thus,  if  the  structure  be  a  dam  of  standard 
type,  the  real  point  of  interest  might  be  not 
the  dam  itself,  but  some  detail  of  the  outlet 
gate  or  gatehouse.  Let  the  photographer 
therefore  get  a  "close-up"  of  this  feature 
rather  than  a  landscape  view,  in  which  such 
a  detail  would  be  lost. 

Of  course,  every  camera  user  develops 
hobbies  of  his  own  and  it  is  fair  to  assume 
that  everyone  will  not  agree  with  every- 
thing that  Mr.  Campbell  has  to  say.  Thus, 
Mr.  Campbell  places  very  little  value  on 
exposure  meters,  designed  to  indicate  to  the 
user  the  proper  timing  of  his  exposure, 
while  certain  other  camera  users  regard 
them  as  indispensable.  Then,  too,  Mr. 
Campbell  says  that  only  by  learning  how  to 
develop  negatives  and  to  make  prints  can 
the  camera  user  school  himself  in  making 
correct  exposures.  A  great  deal  of  evidence 
could  be  brought  forth  to  controvert  this 
statement.  Nevertheless,  a  knowledge  of 
developing  and  printing  is  exceedingly  valu- 
able to  the  camera  user.  It  is  not,  however, 
essential  for  the  taking  of  good  pictures. 

There  are  so  many  ways  in  which  the 
camera  can  be  used  to  good  advantage  in 
recording  progress  or  special  features  of 
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engineering  work  that  more  men  should 
own  the  smaller  machines — those  which 
may  be  carried  around  on  the  job  with  little 
or  no  effort — and  learn  the  proper  way  to 
use  them.  Every  picture  taker  is  at  a  loss, 
sometimes,  to  know  why  his  photographs  do 
not  turn  out  well.  After  reading  carefully 
what  Mr.  Campbell  has  to  say  his  percent- 
age of  failures  should  be  reduced  to  a  negli- 
gible quantity. 


Railway  Rates  and  Wages — 
Here  and  Abroad 

WITH  one  exception  in  each  case  the 
railroads  of  the  United  States  in  1913 
paid  their  employees  the  highest  average 
yearly  wage  and  charged  the  lowest  aver- 
age ton-mile  rate  in  the  world,  according 
to  statistics  compiled  for  thirty-eight  coun- 
tries and  states  by  the  Bureau  of  Railway 
Economics.  In  Western  Australia  the 
average  compensation  was  about  6  per  cent 
more  than  in  the  United  States,  and  in 
India  the  average  ton-mile  charges  were 
slightly  (4  per  cent)  less  than  in  this  coun- 
try. In  Western  Australia  the  ton-mile 
charges  are  double  those  of  the  United 
States ;  in  India  wages  are  very  low. 

Unfortunately  there  are  gaps  in  the 
figures,  owing  to  the  inability  of  the  bureau 
in  some  cases  to  obtain  comparably  accept- 
able information,  so  that  it  is  impossible  to 
draw  a  complete  parallel  between  the 
United  States  and  the  principal  European 
countries.  The  average  compensation  in 
this  country  of  $756.83  compares,  however, 
with  corresponding  figures  of  $408.97  for 
Germany,  $376.81  for  Italy  and  $211.40  for 
Russia,  neither  France  nor  the  United 
Kingdom  being  given.  On  the  other  hand, 
while  the  table  of  ton-mile  charges  does  not 
include  either  Italy  or  the  United  Kingdom, 
the  figure  for  the  United  States,  0.729  cent, 
may  be  compared  with  1.244  cents  for  Ger- 
many, 1.183  for  France  (in  1912)  and  0.933 
for  Russia.  Japan's  average  ton-mile 
charge  was  only  0.774  cent,  but  the  average 
compensation  was  only  $112.56. 

If  we  were  to  make  up  a  new  figure,  aver- 
age yearly  compensation  per  one  cent 
charged  per  ton-mile,  for  the  countries  in 
which  both  average  compensation  and  aver- 
age ton-mile  charges  were  known,  we  would 
get  the  following:  United  States,  $1,038; 
Canada,  $855;  New  South  Wales,  $388; 
Germany,  $329;  Sweden,  $298;  Holland, 
$275;  Hungary,  $247;  Russia,  $227;  Aus- 
tria $223 ;  Rumania,  $192 ;  Japan,  $145,  and 
Switzerland,  $139.  While  this  Is  perhaps 
a  fantastic  unit  it  seems  to  show  rather 
well  how  the  employees  fare  in  proportion 
to  the  unit  freight  returns,  and  it  is  seen 
that  in  this  respect  only  our  neighbor  on 
the  north  is  at  all  in  the  running  with  us. 
Of  course  both  the  relatively  long  haul  and 
the  large  percentage  of  low-grade  freight  in 
the  United  States  tend  to  keep  down  the 
rate  per  ton-mile.  The  high  compensation 
can  probably  be  attributed  to  our  large  cars 
and  long  trains,  making  it  possible  to  use 
comparatively  fewer  men  and  pay  them 
better.  But  however  analyzed,  it  is  hard 
to  make  the  figures  reflect  other  than  credit 
to  the  American  railroad. 


A  Lesson  in  Efficient  Convention 
Management 

THE  CONVENTION  of  the  City  Mana- 
gers' Association  at  Springfield,  Mass., 
last  week  did  more  than  furnish  a  fund  of 
valuable  information  on  the  conduct  of  pub- 
lic business  under  this  comparatively  new 
form  of  municipal  administration.  From 
city  managers  we  have  been  led  to  expect 
efficient  methods  of  doing  things — the  sub- 
stitution of  direct  for  roundabout  proced- 
ure. These  expectations  were  fully  realized 
in  the  handling  of  the  Springfield  meeting. 
Lost  motion,  the  bane  of  nearly  every  engi- 
neering gathering  at  which  papers  are 
presented  or  discussed,  was  eliminated. 
Interest  was  always  well  sustained.  Dis- 
cussion was  participated  in  freely.  Ad- 
dresses were  terse  and  to  the  point.  The 
program  gave  evidence  of  intelligent  ad- 
vance planning  by  President  Henry  M. 
Waite,  city  manager  of  Dayton,  and  his 
associates,  and  the  proceedings  throughout 
ran  with  clocklike  precision. 

It  is  high  time  for  other  engineering  or- 
ganizations to  realize  the  importance  of 
efficient  convention  management  and  to 
apply  the  principles  which  the  city  mana- 
gers used  so  effectively  at  their  annual 
meeting  last  week.  We  have  had  enough  of 
programs  in  which  business  and  technical 
sessions,  banquets,  trips  of  inspection,  elec- 
tion of  officers,  selection  of  place  of  meeting 
and  a  varied  assortment  of  entertainment 
features  are  thrown  pell-mell  into  a  pro- 
gram which  soon  becomes  a  veritable  grab- 
bag  of  uncertainty. 

An  analysis  of  the  city  managers'  pro- 
gram makes  an  interesting  study,  and  one 
from  which  a  moral  may  be  drawn.  Ap- 
parently it  was  prepared  upon  what  might 
be  termed  the  budget  principle.  Those  who 
had  charge  of  it  grasped  the  vital  point  that 
the  convention  had  a  definite  amount  of 
time  to  spend.  With  this  factor  known, 
addresses  and  discussions  were  scheduled 
to  consume  this  time  and  no  more.  Every 
hour  was  definitely  accounted  for.  For 
example,  the  program  for  one  afternoon 
was  as  follows :  2  p.  m. — "Can  a  City  Man- 
ager Succeed  Where  the  Commission  Is 
Dominated  by  Politics?"  (general  discus- 
sion) ;  3  p.  m. — "Best  Method  of  Keeping 
Cost  Records"  (general  discussion,  5  min- 
utes to  each  member) ;  4  p.  m. — "The  Best 
Method  of  Getting  Proper  Constructive 
Publicity"  (discussion,  5  minutes  to  each 
member) ;  7  p.  m. — dinner  (roundtable  dis- 
cussion). Room  A,  "What  City  Managers 
Can  Do  to  Further  Advance  Good  Govern- 
ment," Vice-President  Barnwell  presiding. 

It  is  so  simple  to  build  a  program  which 
will  definitely  utilize  the  time  available  that 
it  is  hard  to  understand  why  the  practice 
does  not  become  universal.  Slavish  adher- 
ence to  precedents  of  former  years,  not 
applicable  to-day,  and  the  inertia  of  secre- 
taries and  local  committees  are  responsible 
in  large  part  for  present  conditions  in  other 
engi.ieering  organizations. 

But  it  is  one  thing  to  prepare  a  program 
and  another  to  have  it  proceed  as  arranged. 
Much  depends  on  the  presiding  officer.  A 
far  too  general  conception  of  his   duties 


seems  to  be  merely  the  occupation  of  a  chair 
on  the  rostrum.  The  most  carefully  pre- 
pared program  can  be  knocked  into  the 
semblance  of  a  crazy-quilt  by  a  well-mean- 
ing but  incompetent  presiding  officer — one 
who  takes  no  heed  of  time  and  goes  to  the 
extreme  either  of  letting  discussion  run 
wild  or  of  doing  absolutely  nothing  to  stim- 
ulate it  when  it  lags.  The  Springfield 
meeting  of  the  city  managers  was  fortunate 
in  having  Mr.  Waite  in  the  chair.  If  dis- 
cussion on  a  certain  subject  was  scheduled 
for  3  o'clock,  it  took  place  at  3  o'clock  and 
not  10  o'clock  the  next  morning  or  the 
morning  after  that.  If  there  was  a  man 
in  the  audience  qualified  to  express  an 
opinion  he  was  called  upon  by  name.  Bits 
of  information  from  the  presiding  officer's 
own  experience  were  given  to  keep  things 
moving.  But  most  important  of  all,  there 
were  no  postponements  of  addresses  and  no 
omissions.  Everything  proceeded  with 
businesslike  dispatch.  The  disgruntled  au- 
thor of  a  paper  and  the  disappointed  audi- 
tor, figures  not  unknown  at  other  conven- 
tions, were  nowhere  to  be  found. 

Is  it  worth  while  to  have  conventions  of 
this  sort?  Ask  the  man  who  goes  to  a 
meeting  to  hear  a  certain  paper  on  a  cer- 
tain day  and  then  discovers  that  it  has  been 
postponed  or  entirely  eliminated.  Ask  the 
author  whose  paper  is  "read  by  title"  be- 
cause, through  lack  of  advance  planning, 
there  is  no  opportunity  for  giving  him  a 
hearing.  Ask  the  specialist  who  is  ur- 
gently invited  to  be  present  to  discuss  a 
subject  and  who  arrives  upon  the  scene  only 
to  find  that  there  is  to  be  no  discussion. 
Some  men  can  afford  only  a  day's  time  at  a 
convention.  Imagine  their  chagrin  when 
they  reach  the  meeting  and  discover  that 
the  paper  they  wanted  to  hear,  scheduled 
for  a  specific  day,  had  been  arbitrarily  ad- 
vanced on  the  program  to  take  the  place  of 
something  else  the  day  before. 

There  is  a  constructive  lesson  to  be 
learned  from  the  Springfield  meeting  of  city 
managers.  It  is  the  lesson  of  getting  the 
most  out  of  engineering  conventions  by  ad- 
vance planning  and  efficient  conduct  of  meet- 
ings. Too  often  it  happens  that  a  zealous 
secretary,  intent  upon  making  a  big  show- 
ing in  the  program  for  his  convention,  sends 
out  broadcast  to  engineers  requests  for 
technical  papers  and  discussions.  No 
thought  is  given  to  the  amount  of  time 
available  for  disposing  of  this  material  at 
the  meeting.  The  main  point  seems  to  be 
to  secure  as  many  papers  as  possible  and 
then  to  unload  upon  the  meeting  "as  much 
as  the  traffic  will  bear."  This  kind  of  pro- 
cedure defeats  its  own  ends.  It  is  merely 
another  case  of  "ambition  o'erleaping  it- 
self." If  it  continues  long,  engineers  will 
be  reluctant  to  prepare  papers  for  conven- 
tions unless  they  can  be  guaranteed  a  hear- 
ing. It  is  the  business  of  the  convention 
management  to  issue  this  guarantee  in  the 
form  of  a  program,  prepared  on  the  budget 
principle,  which  takes  into  account  the 
amount  of  work  to  be  done  and  the  amount 
of  time  available  in  which  to  do  it.  Recog- 
nition of  this  fundamental  fact  made  the 
convention  of  the  City  Managers'  Associa- 
tion an  unqualified  success. 
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Camera's  Use  on  Engineering  Work  Worth  Learning 

Technique    Can    Readily    Be    Mastered — Choice    of    Lens    Important — Care 
Should  Be  Given  to  the  Composition  of  the  Picture — Don't  Underexpose  Films 


By  H.  COLIN  CAMPBELL 
Concrete  and  Sanitary  Engineer,  Chicago,  Illinois 


STATISTICS  have  been  compiled  for  all 
offenses  except  those  committed  in  the 
name  of  photography.  When  the  census 
taker  makes  his  rounds  to  tabulate  crim- 
inal offenses  he  can  secure  a  great  many  of 
the  necessary  figures  from  the  engineering 
and  contracting  professions.  With  his 
mind  trained  to  do  precise  work  there  is 
really  no  excuse  for  the  engineer  being 
such  an  indifferent  photographer  as  he 
often  is.  This  art-science  would  serve  him 
well  if  he  were  willing  to  devote  a  little 
systematic  study  to  the  subject  and  to  grad- 
uate from  the  ranks  of  button-pushers.  He 
should  not  let  any  one  "do  the  rest,"  for 
only  by  doing  all  himself  can  he  learn  why 
the  plates  or  films  that  he  has  been  having 
developed  by  some  one  else  have  turned  out 
unsatisfactorily.  Only  by  mastering  the 
mechanics  of  photography,  which  may  be 
easily  learned  and  applied,  can  he  hope  for 
success. 

Best  Type  of  Camera 

For  all-around  purposes  in  the  field,  no 
other  camera,  where  the  user  must  be  lim- 
ited to  one  which  can  be  carried  handily, 
will  serve  the  engineer-photographer  in  so 
great  a  degree  as  one  of  the  folding  types 
of  SVi  X  414-in.  size,  or  thereabouts.  Sharp 
negatives  made  with  this  camera  can  be 
enlarged  to  8  x  10  in.  or  larger  if  desired, 
and  at  less  expense  than  will  result  from 
using  a  larger  camera  exclusively,  since 
one  does  not  always  need  the  larger  pic- 
tures. This  should  be  equipped  with  one 
of  the  high-grade  lenses  of  the  anastigmat 
type,  working  at  a  speed  of  about  F6.8. 
This  designation  means  that  the  ratio  be- 
tween working  aperture  of  the  lens  and  its 
focal  length  is  as  1  in.  to  6.8  in.  In  other 
words,  a  lens  is  known  as  an  F8  lens  if 
the  working  aperture  is  1  in.  and  the  focal 
length  8  in.  A  lens  of  16-in.  focal  length, 
for  instance,  that  worked  at  F8  would  have 
a  2-in.  aperture. 

Lenses 

Lenses  are  mounted  in  shutters  equipped 
with  what  is  known  as  an  iris  diaphragm, 
which  permits  reducing  the  working  aper- 
ture of  a  lens  as  may  be  necessary  to  com- 
pensate for  conditions  of  intense  light,  to 
increase  the  sharpness  of  the  image  over 
the  plate  or  film  and  to  increase  the  depth 
of  focus  of  the  lens.  Depth  of  focus  is  a 
term  used  to  describe  the  property  which  a 
lens  has  of  defining  with  equal  sharpness 
objects  both  near  and  far  from  the  po- 
sition from  which  the  camera  is  used  while 
taking  a  picture.  Depth  of  focus  is  de- 
pendent, in  the  first  instance,  upon  a  num- 
ber of  conditions.  Lenses  of  long  focal 
length  have  relatively  less  depth  of  focus 
than  lenses  of  short  focal  length.  For  in- 
stance, a  lens  of  2-in.  focus,  such  as  used 
on  motion-picture  cameras,  will,  so  far  as 
the  eye  can  detect,  define  objects  from  8  or 
10  to  100  ft.  distant  from  the  camera  with 
equal  sharpness  when  the  lens  is  used  at 
its  full  working  aperture.  As  the  focal 
length  increases,  however,  depth  of  focus 
diminishes.    This  is  why  lenses  or  shutters 


in  which  lenses  are  mounted  are  equipped 
with  an  iris  diaphragm. 

Closing  this  diaphragm,  or,  as  it  is  called, 
"stopping  down  the  lens,"  increases  the 
depth  of  focus,  and  in  some  cases — that  is, 
in  lenses  of  the  rectilinear  type — increases 
sharpness  of  the  image  all  over  the  plane  of 
the  plate.  Rectilinear  lenses,  however,  are 
not  now  commonly  used,  the  modern  an- 
astigmat lens  having  taken  its  place.  This 
lens  eliminates  many  of  the  optical  errors 
that  were  inherent  in  the  early  types.  Even 
at  full  aperture  it  will  reproduce  or  define 
straight  lines,  both  vertical  and  horizontal, 
truly  straight  and  sharp  to  the  limits  of 
the  plate.  There  is  not  sufficient  space  at 
our  disposal  to  define  all  of  the  technical 
requirements  of  a  good  lens.  These  can 
readily  be  learned  from  the  catalog  of  a 
lens  manufacturer. 

Pictures  as  Records 

Photography  properly  applied  enables  the 
engineer  to  record  progress  and  all  de- 
tails of  construction  on  any  piece  of  work, 
gives  him  a  check  on  memory,  and  records 
details  that  are  hidden  in  the  finished  struc- 
ture. Not  every  negative  that  may  be  made 
is  likely  to  possess  a  distinct  value.  There 
is  more  to  photography  than  the  ability 
to  secure  a  sharp,  photographically  good 
negative  that  will  yield  equally  good  prints. 


SIZE  SHOWN  BY  CONTRAST 

Massiveness  of  these  large  gates  In  the  Arrow - 
rock  Dam  is  clearly  disclosed  by  having  human 
figures  standing  in  the  picture  near  the  gates.  One 
thereby  gets  a  correct  idea  of  size.  No  one  will 
claim  that  great  care  was  used  to  construct  forms 
so  that  smooth  concrete  faces  would  result.  The 
reverse  is  quite  evident  from  the  microscopic  detail 
in  the  picture,  which  is  so  faithful  as  to  show  the 
ends  of  wire  ties  used.  This  exposure  is  from  a 
correctly  timed  negative  made  in  very  strong  sun- 
light. 


To  be  of  value  to  the  engineer  on  construc- 
tion, a  picture  should  serve  as  a  useful  rec- 
ord of  some  particular  piece  of  work  or 
some  stage  of  progress  of  that  work;  or 
perhaps  record  some  practical  operation  or 
a  scientific  fact. 

Those  who  practice  photography  to-day 
have  little  knowledge  of  the  disadvantages 
under  which  the  early  photographic  worker 
labored.  Carrying  around  the  cumbersome 
outfit  with  necessary  paraphernalia  to  pre- 
pare wet  plates  immediately  before  the  ex- 
posure could  be  made,  and  usually  the  pos- 
sibility of  losing  some  associated  incident 
that  it  would  have  been  very  desirable  to 
record,  because  of  lack  of  speed  in  plates 
and  lenses,  made  such  photography  quite 
different  from  pushing  the  button.  It  is 
unfortunate,  however,  that  many  are 
tempted,  through  the  very  ease  of  operating 
the  modern  camera,  to  take  "snapshots"  of 
everything,  right  and  left,  without  a  dis- 
play of  the  discriminating  judgment  nec- 
essary to  choose  subjects  or  opportune  mo- 
ments for  the  true  value  which  the  proper 
record  would  have.  As  a  result  many  pho- 
tographs are  made  which  although  technic- 
ally good  have  no  value  for  practical  pur- 
poses. 

What  Will  the  Picture  Show? 

Among  the  questions  which  the  camera 
user  should  ask  himself  before  taking  a 
picture  are  the  following: 

Is  the  picture  merely  a  repetition  of  one 
already  made?  If  it  is,  would  there  be  any 
useful  purpose  served  by  taking  it  from  a 
different  viewpoint?  Will  the  photograph 
illustrate  fully  some  fact  or  process,  some 
point  of  progress,  or  does  it  simply  show 
a  group  of  workmen  or  bystanders  posing 
for  their  portraits?  What  will  the  picture 
show  by  itself;  or  will  it  be  of  advantage 
only  when  made  a  part  of  a  series?  Many 
photographs  which  are  taken  show  one 
stage  of  a  very  interesting  operation,  but 
only  one,  therefore  by  themselves  are  prac- 
tically useless.  When  the  camera  user  has 
asked  and  carefully  answered  for  himself 
these  questions,  much  of  the  "snapshot- 
ting" will  be  eliminated. 

Pictures  intended  to  arouse  popular  in- 
terest— that  is,  to  have  strictly  a  news  value 
— may  quite  properly,  in  fact  should,  pos- 
sess different  qualities  or  display  different 
composition  from  that  which  is  desirable 
in  a  photograph  made  solely  for  scientific 
record.  In  the  latter  case  the  object  of 
taking  the  picture  should  be  kept  uppermost 
in  mind  and  no  other  considerations  be  al- 
lowed to  interfere  with  the  clearness  and 
accuracy  of  the  record.  For  news  value, 
animal  life  gives  human  interest,  but 
nothing  does  more  to  mar  an  engineering 
picture  than  to  see  workmen  on  a  job 
grouped  and  posed  solely  for  the  purpose  of 
having  their  portraits  taken. 

News  interest  is  enhanced  by  action,  but 
action  is  not  expressed  where  workmen  are 
resting  on  their  shovels,  directing  a  fixed 
stare  toward  the  camera. 

Many  "attachments"  have  been  invented 
and  marketed  with  a  view  to  impressing 
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WHERE  POSITION   OF   CAMERA   COUNTS 

In  this  photograph,  showing  a  portion  of  the  Big  Creek  dam,  immensity  is  at 
once  suggested  by  the  looking-downward  point  of  view.  The  group  of  figures 
gives  one  an  idea  of  the  dam's  thickness,  while  the  figure  of  the  man  standing 
on  the  fourth  "step"  helps  one  to  grasp  the  total  height  of  the  structure.  If  the 
camera  had  not  been  pointed  downward,  as  it  was  when  taking  this  picture, 
length  instead  of  thiciiness  and  height  would  have  been  the  impression  first 
conveyed. 


LANDSCAPE  AND  ENGINEERING  ARTISTICALLY  COMBINED 

Flow  line  and  dam.  conduit  plant  of  the  Northwestern  Electric  Company, 
Portland,  Ore.  The  point  of  view  is  so  high  that  the  monstrous  serpent-like 
pipe  seems  almost  to  fit  rather  than  mar  the  landscape.  Had  the  view  been 
taken  lower  down  so  as  to  exaggerate  the  size  of  the  pipe,  the  landscape  set- 
ting would  have  been  subordinated.  A  "picture"  would  have  thus  been  lost. 
Unfortunately,  modern  periodical  printing  methods  are  such  as  to  prevent 
even  the  finest  halftone  from  showing  all  the  fine  details  of  an  original. 


the  camera  user  that  success  depended  upon 
hanging  all  of  these  on  his  outfit.  Nothing 
could  in  general  be  farther  from  the  truth. 
One  should  not  experiment  with  ray 
screens,  telephoto  lenses,  back  combina- 
tions, etc.,  without  knowing  just  what  the 
result  will  be.  It  is  surprising  what  ex- 
cellent work  can  be  turned  out  with  the 
old  types  of  rectilinear  lenses  in  the  hands 
of  persons  who  know  how  to  use  a  camera. 
In  fact,  one  is  safe  in  recommending  that 
unless  the  camera  user  is  willing  to  devote 
enough  practice  and  study  to  picture-taking 
— to  the  mechanics  of  photography — to  be- 
come relatively  expert,  he  can  hope  for  just 
as  good  results,  if  not  better,  from  a  camera 
equipped  with  a  rectilinear  lens  as  from 
one  of  the  speedy  modern  anastigmats. 

Speed  of  Lens 

Speed  of  lens,  as  has  been  suggested  be- 
fore, depends  on  the  relative  working  aper- 
ture. A  lens  which  works  at  F4.5  at  full 
aperture  can  be  slowed  down  so  as  to  com- 
pel greatly  increased  exposure,  by  closing 
the  lens  or  shutter  diaphragm.  The  amount 
of  exposure  necessary  then  depends  on  the 
degree  this  aperture  is  diminished  and  is 
in  direct  ratio  to  the  area  of  the  aperture 
(circle)  compared  with  full  aperture. 

By  far  the  greater  number  of  photo- 
graphic negatives  are  under  rather  than 
over  exposed.  Detail  cannot  come  from 
underexposure,  nor  can  any  of  the  labora- 
tory or  darkroom  makeshifts,  such  as  in- 
tensification and  similar  manipulations, 
bring  out  an  image  which  has  never  been 
impressed  on  the  plate  by  the  chemical  ac- 
tion  of  light.     A  fully  timed  or  even  an 


overexposed  plate  or  film — if  such  condition 
is  known  to  have  existed — can  be  manipu- 
lated to  almost  any  reasonable  degree  with 
good  prospects  of  satisfactory  results.  A 
correctly  timed  negative  can  be  developed 
in  almost  any  kind  of  photographic  devel- 
oper with  the  assurance  that  the  resulting 
picture  will  be  all  that  could  be  desired. 
Even  the  faulty  negative  may  have  some  of 
its  errors  compensated  for  through  the  wide 
latitude  offered  in  the  great  variety  of 
printing  papers  now  on  the  market.  Of 
course,  what  is  not  there  cannot  be  manipu- 
lated nor  shown. 

Sometimes  absolute  sharpness  of  detail 
is  essential  under  conditions  where  rapid 
exposure  must  be  made.  Then  the  result 
may  best  be  secured  with  a  camera  having 
a  lens  of  relatively  short  focus,  since,  as 
already  mentioned,  such  lenses  define  ob- 
jects near  and  far  from  the  camera  with 
apparently  equal  sharpness.  If  lenses  of 
too  short  focus  are  used,  however,  perspec- 
tive will  always  be  distorted.  Lack  of 
sharpness  impairs  the  value  of  a  picture 
for  illustration  and  record. 

Several  objections  to  the  small  cameras 
not  easily  remedied  might  be  mentioned. 
Little  dependence  can  be  placed  on  the  view- 
finders  with  which  such  cameras  are  sup- 
plied. They  serve  a  certain  purpose  well; 
that  is,  they  enable  the  photographer  to 
know  whether  he  has  an  object  nearly  cen- 
terec'  on  the  plate  or  film.  But  as  finders 
do  not  occupy  the  same  position  that  the 
lens  does,  their  point  of  view  is  that  much 
different  so  they  do  not  "place"  the  ob- 
ject exactly  as  the  lens  will.  Also,  the 
angle  of  view  of  camera  finders  varies,  and 


rarely  or  never  is  this  angle  of  view  the 
same  as  that  of  the  lens.  The  finder  may 
include  more  or  less  of  a  scene  than  will  be 
actually  recorded  by  the  lens.  In  photo- 
graphing near  objects,  all  finders  are  prac- 
tically worthless.  Then  a  ground-glass 
screen  and  focusing  are  necessary.  The 
erratic  "reading"  or  indications  of  finders 
are  responsible  for  many  photographs  fail- 
ing to  show  certain  parts  of  a  view  that 
it  was  thought  was  being  included  in  the 
picture. 

Reflecting  Type  of  Camera 

Cameras  of  the  reflecting  type  display 
the  image  on  a  ground-glass  screen  right 
side  up  and  permit  instant  adjustment  of 
focus.  Pictures  made  with  them  are  cer- 
tain to  be  sharp,  while  those  taken  with  a 
camera  where  a  focusing  scale  is  used  de- 
pend for  sharpness  largely  upon  the  ability 
of  the  camera  user  to  guess  distances  cor- 
rectly. Errors  of  estimating  distances  are 
not  so  noticeable  where  the  objects  being 
photographed  are  50  ft.  or  more  distant 
from  the  camera  and  the  lens  is  slightly 
stopped  down,  as  then  the  depth  of  focus  is 
increased  and  errors  of  focusing  concealed; 
but  as  the  camera  is  brought  nearer  to  the 
object,  then  any  errors  of  estimating  dis- 
tance become  much  more  noticeable  and  can- 
not always  be  corrected  by  stopping  down 
the  lens.  This  is  especially  true  when  the 
camera  is  held  in  the  hand,  as  a  long  or 
slow  exposure  is  impossible  because  of  the 
certainty  that  the  camera  will  be  moved 
while  the  shutter  is  open. 

Properly  used,  the  reflecting  types  of 
cameras    serve   a   better   purpose   for   all- 
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around  photography  than  any  other  type 
now  made.  They  eliminate  absolutely  the 
guessing  of  distances.  The  picture  is  seen 
right  side  up  on  the  focusing  screen  to  the 
moment  of  exposure,  although  of  course  re- 
versed; and  where  motion  must  be  ar- 
rested— that  is,  where  the  scenes  of  real 
life  and  action  must  be  taken — the  focal 
plane  shutters  used  in  these  cameras  per- 
mit of  such  a  wide  range  of  speed  that  to 
all  appearances  motion  can  be  absolutely 
arrested.  These  shutters  consist  of  a  cur- 
tain having  slots  of  various  widths  in  them, 
and  passing  immediately  in  front  of  the 
plate  admitting  for  the  entire  length  of  the 
exposure  a  uniform  volume  of  light  over 
the  whole  plate.    The  main  objection  to  the 


these  devices  and  determine  requirements, 
the  picture  setting  may  have  changed  from 
what  was  at  first  desirable  to  record.  A 
common  fault  with  many  pictures  is  that 
the  camera  was  held  with  the  long  dimen- 
sion of  the  plate  vertical  when  it  should 
have  been  horizontal. 

One  should  not  attempt  to  take  photo- 
graphs from  moving  trains,  nor  can  good 
results  be  expected  on  a  dark,  hazy  day,  no 
matter  how  high  grade  the  camera,  unless 
due  allowance  is  made  for  light  conditions, 
and  the  exposure  regulated  accordingly. 

Snapshots  can  never  be  so  good  as  pic- 
tures made  by  resting  the  camera  on  a  tri- 
pod, stopping  down  the  lens  properly  and 
giving  the  correct  time  exposure. 


The  sun  should  either  be  at  one's  back  or 
to  the  right  or  left  a  sufficient  number  of 
degrees  so  that  its  direct  rays  will  not  be 
focused  by  the  lens,  thus  causing  fog,  or 
what  is  known  as  "halation,"  on  the  plate. 
Sometimes,  of  course,  it  is  necessary  to  pho- 
tograph an  object  with  the  camera  pointed 
directly  toward  the  position  of  the  sun  in 
the  heavens.  Then  one  should  be  careful 
to  shield  the  lens  from  direct  sun  rays.  If 
this  is  not  possible  wait  until  a  cloudy  day 
or  take  the  picture  earlier  or  later. 

Methods  of  Development 

Only  by  learning  how  to  develop  nega- 
tives and  to  make  prints  can  the  camera 
user  school  himself  as  to  correct  exposures; 
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VIEW  EEMAKKABLE  FOR   MAGNIFICENT   DETAIL 

A  photograph  of  the  Arrowrock  Dam  looking  down  from  a  point  near  the 
spillway.  This  picture  has  an  exceptionally  pleasing  sparkle  of  light  and 
shadow.  The  point  of  view  helps  the  suggestion  of  massiveness  and  magni- 
tude. At  the  time  of  taking  this  picture  the  sun  was  to  the  right  and  front 
of  the  camera.  Such  conditions  require  that  care  be  taken  to  shade  the  lens, 
and  particularly  to  make  certain  that  full  exposure  Is  given. 


FORM  WORK  DETAILED  BY  PHOTOGRAPH 

Pormwork  on  Big  Creek  Dam  No.  3,  Pacific  Light  &  Power  Corporation. 
Another  remarkable  construction  view  which  almost  details  formwork  to 
the  careful  observer.  This  picture  also  was  taken  with  the  sun  slightly  in 
front  of  the  camera,  yet  notice  that  exposure  has  been  sufficient  to  show 
detail  under  the  trees  in  the  distance  and  almost  inside  the  intricate  maze  of 
form  timbers.     Some  of  the  clearness,  of  course,  is  lost  in  reproduction. 


reflecting  camera  is  its  bulkiness  as  com- 
pared with  a  folding  camera. 

Don't  Use  Highest  Speed 

Many  persons  who  have  high-grade 
cameras  equipped  with  high-grade  lenses 
and  speedy  shutters  cannot  school  them- 
selves against  the  tendency  to  use  the  ap- 
paratus at  its  highest  possible  speed.  If 
their  camera  shutter  is  rated  to  work  at  a 
possible  two  hundredth  or  three  hundredth 
of  a  second,  they  think  that  they  are  losing 
money  unless  they  take  full  advantage  of 
the  feature.  This  is  responsible  for  the 
large  majority  of  underexposed  negatives. 

"Exposure  meters"  are  made  in  varieties 
galore  in  the  attempt  to  offer  the  camera 
user  a  means  of  determining  correct  ex- 
posure under  many  conditions.  Experience 
has  proved  that  some  of  these  devices  are 
of  questionable  value,  all  are  largely  of 
theoretical  value  only.  Nothing  equals  ex- 
perience, and  before  one  can  adjust  one  of 


Photographs  were  once  inadmissible  as 
evidence  in  court;  now,  however,  it  has  be- 
come a  common  practice  to  so  admit  them. 
This  suggests  that  proper  record  should  be 
made  of  all  attendant  facts  associated  with 
a  picture,  especially  the  time  and  place  of 
taking,  and  by  whom  made. 

Value  op  Photography  to  Engineer 

Photography  can  be  made  to  serve  the 
engineer  in  many  ways  that  space  does  not 
permit  discussing.  Copies  of  tracings,  con- 
tracts, records  and  similar  papers  often  are 
desirable  to  complete  a  file,  that  could  not 
be  done  if  the  only  way  were  to  place  orig- 
inals with  correspondence  or  other  papers 
on  the  same  subject.  For  copying,  how- 
ever, the  small  camera  will  not  serve,  since 
the  length  of  bellows  does  not  in  most  cases 
permit  reducing  a  plan  to  the  full  limit  of 
the  size  of  the  plate. 

Pictures  should  not  be  made  with  the 
camera  pointed   directly  toward   the  sun. 


and  in  learning  to  make  negatives  and 
prints  he  should  not  be  misguided  by  every 
one  who  wants  to  suggest  some  private  de- 
veloping formula  as  one  which  will  pro- 
duce the  most  remarkable  results — better 
than  any  recommended  by  the  film  or  plate 
maker.  It  is  safe  to  assume  that  the  manu- 
facturers of  photographic  apparatus  and 
materials  have  expended  a  great  deal  of 
money  in  advancing  the  artrscience  of  pho- 
tography to  its  present  notable  position. 
There  is  never  any  better  developing  for- 
mula for  a  particular  make  of  plate  or  film 
than  the  formula  recommended  by  the 
manufacturer ;  and  not  until  the  person  dab- 
bling in  photography  has  graduated  from 
the  dabbler's  ranks  and  has  learned  from 
experience  the  chemistry  of  photography 
and  the  various  processes  which  take  place 
in  fixing  the  photographic  image  on  the 
plate  or  film,  should  he  attempt  to  substi- 
tute solutions  differing  from  those  recom- 
mended by  the  plate  or  film  manufacturer. 
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Detailed  Information  Required 
from  Am.  Soc.  C.  E.  Candidates 

CERTAIN  changes  in  the  form  of  ap- 
plication for  admission  to  the  American 
Society  of  Civil  Engineers  have  recently 
been  put  into  effect.  The  new  forms  are  re- 
produced herewith.  It  will  be  noted  that 
specific  information  concerning  the  time  of 
each  professional  engagement  is  required 
and  that  each  statement  must  be  attested 
by  "some  one  familiar  with  each  engage- 
ment, preferably  the  person  to  whom  ap- 
plicant reported."  It  will  be  seen  therefore 
that  references  from  non-members  are  now 
admissible.  It  is  still  necessary,  however, 
to  refer  to  five  corporate  members  of  the 
society. 
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AMERICAN    SOCIETY  OF  CIVIL  ENQlNEERS.    220  WEST  STtll  STREET,  NEW  YORK. 
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Miami  Flood-Prevention 
Plans  Sustained 

Court  Decision  by  Vote  of  Seven  to  Two  Ap- 
proves Program  Proposed  for  Protection 
of  Dayton  District 

Y  A  DECISION  rendered  Nov.  24  the 
flood-prevention  plans  of  the  Miami 
Conservancy  District,  which  includes  Day- 
ton and  Hamilton,  Ohio,  were  sustained. 
Nine  judges  had  been  hearing  the  argu- 
ments on  the  plans,  and  the  vote  was  seven 
for  and  two  against.  The  judges  were: 
Carroll  Sprigg,  Montgomery  County;  Ot- 
way  J.  Cosgrove,  Hamilton;  Willard  J. 
Wright,  Warren;  Clarence  Murphy,  Butler; 
Frank  Geiger,  Clark;  C.  H.  Kyle,  Green; 
A.  C.  R  i  s  i  n  g  e  r, 
Preble;  Hugh  Math- 
ers, Shelby,  and  Wal- 
ter D.  Jones,  Miami. 
Judges  Mathers  and 
Jones  cast  the  dis- 
senting votes. 

The  general  scheme 
of  flood  prevention 
for  the  district  was 
presented  in  the  En- 
gineering Record  of 
March  28,  1914,  page 
356,  while  further  de- 
tails, dimensions  and 
estimates  of  the  com- 
pleted plans  were  set 
forth  in  the  issue  of 
March  11,  1916,  page 
348. 

The  decision  in  full 
is  as  follows: 

1.  The  court  is  of 
the  opinion  that  the 
question  raised  as  to 
the  constitutionality 
of  the  law  by  reason 
of  the  decisions  in  the 
cases  of  Baumann  vs. 
Dayton  in  the  66  O. 
S.,  and  commissioners 
vs.  Gates  in  the  83 
0.  S.  is  not  now  prop- 
erly before  the  court 
for  the  reason  that  it 
does  not  appear  that 
any  assessment  has 
been     made     against 


.  iting 


any  specific  piece  of  property  and  that 
therefore  no  one  is  now  in  a  position 
to  complain;  and  for  the  same  reason  other 
questions  as  to  the  unconstitutionality  of 
the  act  on  account  of  the  method  provided 
for  the  raising  of  funds  is  not  now  before 
the  court. 

To  this  finding  Judge  Mathers  dissents. 

2.  The  court  is  of  the  opinion  that  the 
Miami  River  is  not  a  navigable  stream  in 
law  or  fact. 

3.  The  court  is  of  the  opinion  that  any 
obstruction  that  may  occur  from  the  adop- 
tion of  the  plan  to  the  public  use  or  navi- 
gation of  the  Miami  and  Erie  Canal  is  au- 
thorized by  the  contract  between  the  con- 
servancy board  and  the  state  officials  as  pro- 
vided for  in  the  conservancy  act. 

Full  Protection 

4.  As  to  the  objection  that  no  construc- 
tion shall  be  made  under  the  authority  of 
the  act  which  will  cause  the  flooding  of  any 
village  or  city  unless  the  board  shall  have 
acquired  and  paid  for  the  right  to  use  the 
land  affected  for  such  purpose  and  shall  have 
paid  all  damages  incident  thereto,  the 
court  is  of  the  opinion  that  such  provision 
of  the  law  does  not  prevent  the  adoption  of 
the  official  plan. 

5.  The  court  is  of  the  opinion  that  chan- 
nel improvement  alone  for  the  entire  con- 
servancy district  is  not  feasible  or  prac- 
ticable, and  is  prohibitive  in  cost  and  would 
not  adequately  protect  the  district  from 
flood  waters. 

Judge  Mathers  dissents  from  the  propo- 
sition that  channel  improvement  alone 
would  not  adequately  protect  against  floods. 

6.  The  court  is  of  the  opinion  that  the 
combination  of  dams  and  dry  detention  ba- 
sins, together  with  channel  improvement,  is 
the  only  practical  and  efficient  method  of 
protecting  the  Miami  valley  from  the  re- 
sults of  destructive  floods. 

Earthen  Dams 

7.  The  court  is  of  the  opinion  that  earthen 
dams,  with  concrete  conduits  and  spillways 
as  provided  for  in  the  official  plan,  are  safe 
and  will  be  of  sufficient  strength  to  sustain 
at  all  times  any  burden  that  may  be  placed 
upon  them  by  impounded  water. 

Judges  Jones,  Mathers  and  Kyle  do  not 
fully  concur  in  the  foregoing,  but  find  that 
a  preponderance  of  the  evidence  shows  that 
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the  dams  as  provided  will  be  reasonably 
safe. 

8.  The  court  is  of  the  opinion  that  it 
would  not  be  feasible  to  reduce  the  height 
of  the  Huffman  dam  or  its  spillway.  To 
this  Judges  Kj'le  and  Geiger  dissent. 

9.  The  court  is  of  the  opinion  that  the 
Lockington  dam  should  not  be  eliminated 
from  the  official  plan. 

To  this  Judges  Jones,  Mathers  and  Geiger 
dissent. 

10.  The  court  is  of  the  opinion  that  the 
objections  filed  to  the  official  plan  as  pro- 
posed by  the  board  of  directors  of  the  con- 
servancy district  should  be  overruled;  that 
the  work  proposed  in  said  plans  is  necessary 
and  that  the  same  will  be  conducive  to  and 
conserve  the  public  health,  safety,  conve- 
nience and  welfare  of  the  Miami  conserv- 
ancy district,  and  the  court  therefore  adopts 
the  said  official  plan. 

To  the  judgment  of  the  court  adopting 
the  official  plan.  Judges  Jones  and  Mathers 
dissent  by  reason  of  the  finding  made  by 
the  court  in  the  ninth  syllable  hereof  re- 
fusing to  eliminate  the  Lockington  dam; 
otherwise  concurring  with  the  majority  of 
the  court. 

600-Foot  Head  Produces 
2000  Horsepower 

Gua8«   River   Controlled   as   It   Emerges  from 

Cave — Head  Operates  Two  Impulse  Wheels 

and  One  Exciter  Wheel 

BY  MEANS  of  a  hydroelectric  project 
now  under  construction  in  Cuba  the 
power  of  the  Guaso  River  is  being  developed 
from  the  source  to  a  point  about  2  miles 
away,  where  a  600-ft.  head  can  be  utilized 
to  produce  about  2000  hp.  The  Guaso  River 
emerges  from  a  mountain  through  the 
mouth  of  the  cave,  at  which  point  a  concrete 
dam  and  intake  have  been  built.  The  mini- 
mum flow  was  estimated  at  30  sec.-ft.  dur- 
ing the  dry  season. 

The  sizes  of  pipe,  profile  of  the  line  and 
location  of  the  standpipe  are  shown  in  one 
of  the  drawings.  Water  is  delivered  to 
two  AUis-Chalmers  560-hp.  impulse  wheels 


and  a  60-hp.  exciter  wheel.  These  are  direct- 
connected  to  470-kva.  2300-volt  three-phase 
60-cycle  Westinghouse  alternators.  Two 
500-kw.  step-up  transformers  of  the  oil- 
insulated,  self-cooling  type  raise  the  voltage 
from  2300  to  23,000  for  transmission.  The 
power-house  plans  provide  for  the  future 
installation  of  two  more  units.  The  switch- 
board was  furnished  by  the  General  Elec- 
tric Company. 

Current  will  be  transmitted  to  the  city  of 
Guantanamo  and  there  reduced  to  2200 
volts.  The  present  power  house  of  the  for- 
mer Guantanamo  Electric  Company  will  be 
used  as  a  substation  and  its  steam  plant 
kept  as  a  reserve. 

The  value  of  the  location  was  discovered 
in  1900  by  Eduardo  J.  Chibas  and  Arthur 
S.  Hobby  when  they  explored  the  upper  part 
of  the  Guaso  River  during  the  first  Ameri- 
can intervention  in  Cuba.  The  concessions 
were  granted  soon  after  that  and  the  new 
Guantanamo  Electric  Company  was  organ- 
ized. The  first  plans  and  estimates  were 
made  by  Mr.  Chibas  and  approved  by  the 
government.  Gary  T.  Hutchinson  and  C.  F. 
Cook  then  made  a  thorough  investigation  of 
the  project  and  presented  their  final  report 
in  June,  1915. 

The  work  of  construction  is  being  exe- 
cuted by  the  Montreal  Engineering  Com- 
pany, of  which  Carl  G.  Giles  is  president 
and  A.  E.  French  engineer  in  charge. 


American  Shipbuilding  Approaches 
British  in  Volume 

According  to  figures  made  public  by  the 
Department  of  Commerce,  the  shipbuilding 
industry  in  this  country  is  reaching  propor- 
tions comparable  with  those  of  the  industry 
in  the  British  Isles.  On  September  30  last, 
there  were  ordered  and  under  construction 
in  the  shipyards  of  this  country  417  steel 
vessels,  aggregating  1,454,000  gross  tons. 
There  were  at  the  same  time  under  con- 
struction in  the  United  Kingdom  469  ves- 
sels of  the  same  class  aggregating  1,789,000 
gross  tons.  The  Delaware  River  district 
exceeded  by  13  vessels  and  17,000  gross 
tons  the  New  Castle  district. 
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PLAN  OF  POWEB  HOUSE,  SHOWING  EXTENSIONS  FOR  FUTURE  DEVELOPMENT 


Planetable  Facilitates 
Making  Station  Maps 

Success  in  Mapping  Large  Yard  for  Valuation 
Suggests    Desirability    of    More    Gen- 
eral Use  by  Railroads 
By  R.  E.  DAVIS 
Instructor  in  Civil  Engineering,  University  of 
Illinois,  Urbana,  111. 

AT  PRESENT  the  valuation  depart- 
ments of  many  of  the  railroads  of  the 
United  States  are  engaged  in  the  field  and 
office  work  incidental  to  the  construction 
of  the  station  and  right-of-way  maps  and 
profiles  required  by  the  Interstate  Com- 
merce Commission.  It  seems  appropriate 
to  bring  to  the  attention  of  engineers  en- 
gaged in  this  work  the  possibilities  of  the 
planetable  as  an  instrument  for  mapping 
to  large  scale,  particularly  for  mapping 
extensive  areas  when  there  are  many  con- 
gested details,  such  as  is  usually  the  case 
with  our  large  yards  and  terminals. 

Weaknesses  of  Transit-and-Tape 
Methods 

Inquiries  from  men  actively  engaged  in 
making  the  resurveys  in  various  sections 
of  the  country  indicate  that  the  avei'age 
railroad  engineer  is  acquainted  with  the 
planetable  only  to  the  extent  of  believing 
that  it  may  economically  and  properly  be 
used  solely  on  intermediate  or  small-scale 
topographic  work;  and  the  general  prac- 
tice seems  to  be  to  make  the  surveys  for 
station  maps  entirely  by  use  of  the  transit 
and  tape,  the  usually  voluminous  notes 
being  "worked  up"  in  the  office  and  more 
than  likely  interpreted  by  one  never  on 
the  scene  of  the  survey.  Those  engaged 
in  work  of  this  kind  (where  all  data  are 
collected  in  the  form  of  field  notes)  well 
realize  the  immense  amount  of  time  spent 
in  gathering  what  may  be  termed  "extra 
information,"  without  which  the  principal 
data  would  be  perfectly  clear  to  one  on 
the  ground,  but  quite  unintelligible  to  the 
office  draftsman.  Moreover,  it  is  rarely 
the  case  on  an  extensive  survey,  where 
there  are  many  details  within  the  area  to 
be  mapped,  that  there  are  not  vital  omis- 
sions from  the  field  notes  which  become 
apparent  only  after  the  office  work  has 
been  started  and  the  party  making  the  sur- 
vey has  moved  to  other  work. 

During  the  past  summer,  on  the  re- 
survey  of  the  northern  division  of  the 
Chicago  &  Alton  Railroad,  the  planetable 
has  been  used  extensiyely  in  mapping 
complicated  layouts,  and  an  account  of  tha 
mapping  of  the  terminal  freight  yards  at 
Glenn,  10  miles  from  Chicago,  will  illus- 
trate the  advantages  of  the  method.  The 
track  layout  at  Glenn  is  2  miles  long  and 
varies  in  width  from  a  few  hundred  feet 
to  half  a  mile.  There  are  about  30  miles 
of  track,  together  with  yard  offices,  a 
roundhouse,  transfer  house,  railroad  Y.  M. 
C.  A.,  coal  chutes,  freight-car  repair  shops 
and  the  many  other  details  usually  to  be 
found  in  a  large  terminal  yard. 

Horizontal  Control 

The  method  of  procedure  was  first  to 
run  a  series  of  closed  transit  and  tape 
traverses,  stations  being  established  every 
100  ft.,  the  traverse  lines  being  for  the 
most  part  along  the  center  lines  of  the 
ladders  and  the  principal  outer  tracks  of 
the  various  subdivisions  of  the  yard,  and 
the  transit  stations  being  place'd  at  the 
P.I.'s.    Approximately  8  miles  of  traverses 
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with  thirty  transit  stations  furnished  con- 
trol for  the  entire  yard. 

The  latitudes  and  departures  of  the 
traverse  lines  were  then  computed,  each 
traverse  adjusted  to  closure,  the  co-ordi- 
nates of  the  transit  stations  computed  and 
the  traverse  lines  plotted  on  24  x  30-in. 
planetable  sheets,  the  sheets  being  care- 
fully cut  with  square  corners  and  straight 
edges  so  that  they  might  be  butted  to- 
gether when  plotting  the  traverses  and 
also  later  when  tracing  the  whole  map. 

It  will  be  noted  that  up  to  this  point 
field  notes,  except  a  record  of  the  traverse 
angles  and  distances,  have  been  unneces- 
sary. It  will  also  be  seen  that  since  100- 
ft.  stations  have  been  established  there 
are  a  large  number  of  control  points  (the 
positions  of  which  are  shown  on  the  plane- 
table  sheet)  which  may  become  planetable 
stations  or  may  be  conveniently  utilized 
in  establishing  planetable  stations  in  more 
convenient  locations,  or  may  be  used  as 
points  of  reference  for  direct  linear  meas- 
urements. 

Details 

The  method  of  constructing  the  detail 
of  the  sheets  was  as  follows: 

The  planetable  operator,  with  the  plane- 
table  oriented  at  one  of  the  control  points 
or  set  up  at  some  other  convenient  point 
and  located  by  tape  measurements  from 
two  control  points,  plotted  the  frog  and 
switch  points,  and  the  P;C.'s  and  P.T.'s 
falling  on  the  traverse  lines,  the  distances 
from  the  control  points  being  measured  di- 
rect by  two  chainmen  and  the  pluses 
being  called  out  to  the  planetable  oper- 
ator. At  the  same  time  the  plotting  and 
chaining  were  checked  by  getting  the  di- 
rection to  each  point  with  a  peep-sight 
alidade  and  the  stadia  distance  with  the 
telescopic  alidade,  the  stadia  rod  being 
carried  by  the  head  chainman  and  being 
graduated  to  hundredths  of  a  foot. 

It  was  found  with  a  rod  graduated  in 
this  manner  that  for  short  distances  (the 
distance  from  planetable  to  rod  did  not 
exceed  .300  ft.,  and  in  general  the  maxi- 
mum length  of  sight  from  each  station  did 
not  exceed .  200  ft.)  the  precision  with 
which  distances  could  be  determined  by 
stadia  was  consistent  with  the  scale  of  the 
map  (50  ft.  to  1  in.).  When  getting  direc- 
tion to  a  point  it  is  possible  to  manipulate 
the  peep-sight  alidade  with  much  greater 
rapidity  than  the  telescopic  alidade,  the 
latter  being  used  only  for  getting  the 
stadia  distance,  except  on  long  shots. 

Points  on  curves  and  on  other  tracks  off 
the  traverse  lines  were  located  by  using 
the  planetable  as  described,  the  plotted 
position  of  each  point  being  checked,  when 
convenient  to  do  so,  by  scaling  the  dis- 
tance to  the  nearest  control  point  and  com- 
paring it  with  the  corresponding  actual 
distance  as  measured  by  the  chainmen. 
Distances  between  parallel  tracks  were  de- 
termined by  direct  measurement,  the  plot- 
ted position  of  the  outer  tracks  being 
checked  by  direction  and  stadia  distance 
as  cited. 

Buildings  and  other  details  of  like  char- 
acter, as  the  work  of  plotting  track  pro- 
gressed, were  located  by  graphical  tri- 
angulation  from  two  or  more  planetable 
stations,  or  by  direction  and  stadia  dis- 
tance if  graphical  triangulation  was  not 
practicable,  and  the  plotted  positions  of 
buildings  were  checked  by  direct  measure- 
ment of  the  sides. 

It  wa.s  found  that  the  methods  here  out- 


lined produced  results,  as  far  as  the  accu- 
racy of  the  map  was  concerned,  in  every 
way  the  equal  of  results  to  be  obtained  by 
the  more  usual  methods,  the  large  number 
of  control  points  and  the  manner  in  which 
the  planetable  was  utilized  making  it  pos- 
sible to  locate  each  point  with  respect  to 
all  other  points  as  closely  as  the  scale  of 
the  map  would  allow.  Since  the  detail  of 
the  map  was  constructed  in  the  field  a 
much  smaller  number  of  observations  was 
necessary  than  otherwise  would  have  been 
the  case,  and  there  was  no  necessity  for 
taking  field  notes.  Since  the  map  was 
made  in  the  field  the  danger  of  omissions 
was  reduced  to  a  minimum,  and  the  system 
of  checking  made  serious  mistakes,  both  in 
the  observations  and  in  the  plotting,  im- 
possible. 

Progress  was  rapid;  an  instrumentman 
and  two  rodmen  ran  the  control  traverses 


in  three  days,  computed  the  latitudes,  de- 
partures and  co-ordinates  and  plotted  the 
control  on  the  planetable  sheets  in  two 
days,  and  filled  in  the  details  of  the  entire 
map  in  six  days.  The  office  work  was  re- 
duced to  tracing  the  assembled  planetable 
sheets. 

Comparison  of  the  time  spent  in  the 
field  with  the  time  spent  on  similar  surveys 
on  which  the  more  common  methods  have 
been  used  makes  it  seem  not  unlikely  that 
the  saving  was  100  per  cent,  and  with  all 
survey  data  in  the  form  of  notes  it  is 
doubtful  if  a  draftsman  working  alone 
could  have  plotted  the  map  in  pencil  in 
less  than  ten  days. 

If  this  estimate  is  at  all  conservative  it 
is  quite  obvious  that  the  average  railroad 
engineer  cannot  well  afford  to  do  without 
the  planetable  outfit  as  a  part  of  his  regu- 
lar surveying  equipment. 


Difficult  Problems  Solved  in  Placing  New 
Members  and  Larger  Pins  in  Drawspan 

Arthur  Kill  Drawbridge  Near  Elizabeth,  N.  J.,  Repaired  by  Special 
Methods — Bents  on  Fender  Pier  Fail  to  Support  Loads  as  Planned 


UNUSUAL  diflSculties  encountered  while 
replacing  worn  pins  at  the  panel  points 
near  the  ends  of  the  long  Arthur  Kill  swing- 
span  of  the  Baltimore  &  Ohio  Railroad,  near 
Elizabeth,  N.  J.,  necessitated  the  adoption 
of  an  auxiliary  adjustable  diagonal  attached 
to  temporary  brackets.  This  requirement 
arose  from  the  fact  that,  in  blocking  up  the 
panel  points  L^  and  L,  from  temporary 
timber  bents  placed  under  the  span  in  its 
open  position,  it  was  found  that  instead  of 
wedging  the  panel  points  up,  the  bents  were 
forced  down. 

A  well-planned  schedule  had  been  drawn 
up  for  reboring  the  pinholes  at  points  L„, 
U,  and  Lj,  replacing  the  old  pins  by  larger 
new  pins,  replacing  the  hanger  U,L, 
and  the  main  diagonal  U,Lj  by  new 
members,  and  splicing  the  diagonal  L,Uj 
to  make  it  adjustable.  Temporary  timber 
bents  were  built  upon  the  old  fender  piers 
for  wedging  up  the  points  L^  and  L,.    This 


schedule  had  to  be  revised  with  regard  to 
points  Lj  when  it  was  found  that  the  fender 
piers,  constructed  of  timber  cribs  filled  with 
soft  material,  settled  under  the  temporary 
bents,  so  that  it  was  necessary  to  supple- 
ment them  by  other  means. 

Adjustable  Rods  Adopted 

This  was  accomplished  by  the  use  of  tem- 
porary plate  and  angle  brackets  attached 
to  the  chords  to  carry  pins  to  which  four 
adjustable  square  rods  were  attached  by 
means  of  stirrups  and  turnbuckles,  as  indi- 
cated in  the  sketch.  This  auxiliary  diagonal 
was  drawn  up  as  found  necessary  to  re- 
lieve the  tendency  to  settle  at  the  points 
L,  and  L,.  The  pins  used  for  this  tem- 
porary work  were  old  pins  removed  from 
other  bridges  and  turned  down  to  the  re- 
quired diameter. 

To  replace  a  bar  found  to  be  bent  in  the 
diagonal  L^Uj,  and  to  enable  that  member 
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to  be  adjusted  to  take  its  proper  share  of 
stress,  a  new  end  piece  connected  with 
splice  bars  was  introduced. 

Preliminary  Work 

Before  any  of  the  main  repair  work  was 
started,  the  two  temporary  bents  shown 
in  one  of  the  drawings  were  erected  on  the 
fender  pier  under  the  panel  points  L,  and 
L,  at  each  end,  with  the  span  in  open  posi- 
tion. All  rivets  in  tie  plates,  lattice  bars 
and  portal  struts  which  had  to  be  removed 
to  allow  new  members  and  pins  to  be  placed 
were  cut  out  between  trains  and  replaced 
by  bolts,  the  temporary  tie  plates  and  lug 
angles  bolted  on,  and  holes  drilled  for  the 
splice  bars  to  be  attached  to  diagonal  L,U„ 
in  order  to  introduce  the  new  adjusting 


AUXILIARY    DIAGONAL    USED    WHEN    BENT    AT    L, 
SETTLED 

tumbuckles  and  short  connecting  bars  at 
the  lower  end,  as  shovwi. 

The  necessary  timber  blocking  and 
wedges  were  prepared,  and  the  timber  posts 
X  and  Y  on  each  side  of  the  hanger  U,Lj 
placed  and  lashed  securely,  without  driving 
the  wedges.  In  the  succeeding  operations 
one  end  of  one  truss  was  completed  before 
work  was  begun  at  the  other  points,  and 
the  panel  points  L„,  L,  and  L,  were  sup- 
ported at  both  ends  of  both  trusses,  in  all 
instances,  when  pins  were  knocked  out  or 
when  old  material  was  replaced  with  new. 

Replacing  Pins  at  L, 

The  end  pin  at  L,  was  replaced  by  block- 
ing up  points  L,  and  L,  and  supporting 
the  end  post  by  the  bracket  K^  at  the  lower 
end  and  by  wedging  up  the  timber  post  X, 
removing  the  tie  plate  above  L„  and  the  old 
floorbeam  hanger  and  placing  blocking  be- 
tween the  members  to  hold  them  in  position, 
removing  the  old  pin  and  reboring  the  pin- 
hole to  6  1-32  in.  diameter,  driving  new  pin 
and  placing  new  floorbeam  hanger.  The 
brackets  ijr,  were  then  removed,  the  wedges 
under  post  X  loosened  and  all  tie  plates  re- 
placed and  bolted  up  before  the  bridge  was 
swung  closed  and  traffic  resumed. 

To  insert  the  new  members  U,li,  and 
U,L,  the  following  sequence  of  operations 
was  planned: 

The  panel  points  L„  L,  and  L,  were  to  be 
blocked  up  on  the  bents,  the  wedges  under 
posts  X  and  Y  driven  until  the  weights  of 
the  end  post  and  top  chord  were  released 
from  pin  U„  brackets  K,  placed,  the  tie 
plate  at  L,  removed  and  two  horizontal  6  x 
12-in.  timbers  placed  over  the  lower  chord 


to  take  the  wedges  under  angles  A„  which 
were  to  be  driven  until  the  pin  at  L,  was 
released  from  the  weight  of  the  post.  The 
pins  at  U„  L^  and  L,  could  then  be  removed 
and,  after  cutting  out  the  necessary  tie 
plates  and  lacing  in  the  lower  chord,  the 
hanger  U,L^,  diagonal  11,^  and  the  lower 
ends  of  diagonal  LjU,,  after  cutting  old  bars 
as  shown,  were  to  be  removed  and  the  new 
diagonal  U^L^,  the  new  hanger  UjL,  and  the 
bars  with  splice  plates  and  tumbuckles  in 
diagonal  L^U,  placed  in  ppsition. 

The  tumbuckles  in  the  diagonals  were 
then  to  be  turned  up,  new  pins  of  the  old 
size  driven  at  L^  and  L,,  and  all  members  at 
Uj  blocked  and  clamped  securely,  the  pin- 
hole at  U,  rebored  for  the  6%-in.  pin  and 
the  new  pin  driven.  The  blocking  and 
wedges  could  then  be  removed,  the  posts 
released,  brackets  K,  removed,  the  tie  plates 
and  lacing  replaced,  the  main  diagonal  ad- 
justed and  the  bridge  closed  ready  for 
traffic. 

Procedure  Revised 

Owing  to  the  fact  that  the  wedges  at  the 
bents  under  joints  L,  and  L,  did  not  develop 
the  required  reactions  because  the  timber 
bents  and  pier  deflected,  it  was  necessary  to 
revise  the  foregoing  procedure  by  adding 
the  new  temporary  diagonal  as  described. 
The  procedure  was  then  as  follows : 

Posts  X  and  Y,  brackets  K^  and  6  x  12- 
in.  timbers  at  L,  were  placed,  and  the  panel 
points  blocked  up  as  originally  planned.  In 
addition,  the  timber  posts  adjusted  by 
wedges  were  placed  between  the  6  x  12-in. 
blocks  at  Lj  and  the  top  chord  and  tempor- 
ary brackets  B,  and  B,  and  the  auxiliary 
rod  diagonals  shown  in  one  of  the  drawings, 
using  old  rods  \iju^,  were  erected.  The  end 
point  L„  was  wedged  up  as  much  as  pos- 
sible to  relieve  diagonal  L^U,  of  load,  and 
the  auxiliary  diagonal  tightened.  Thus  the 
pinholes  in  the  members  at  L^  were  brought 
to  line  and  the  work  of  replacing  members 
and  pins  carried  out  as  originally  planned. 
The  auxiliary  diagonals  and  timber  wedges 
were  then  loosened,  the  tie  plates,  lattice 
bars,  etc.,  bolted  on  and  traffic  resumed. 

In  replacing  the  4%-iii.  pin  at  L,  with  a 
new  6-in.  pin,  the  members  bearing  on  the 
pin  were  relieved  of  stress  by  again  driv- 
ing wedges  under  the  timber  posts,  jacking 
up  the  end  of  the  bridge  and  pulling  up  the 
auxiliary  diagonals.  When  the  bars  L,U, 
were  relieved  of  stress  and  the  holes  prop- 
erly lined,  all  members  were  securely 
clamped,  the  pinhole  rebored  and  new  pin 
driven. 

The  work  was  carried  out  by  company 
forces  under  the  supervision  of  W.  S. 
Bouton,  engineer  of  bridges,  Baltimore  & 
Ohio  Railroad,  Baltimore,  Md. 


Rainfall  Statistics  at  Panama 

The  rainfall  for  the  calendar  year  1915 
at  Panama  was  above  the  average  at  10  sta- 
tions and  deficient  at  8  stations.  The  aver- 
age precipitation  over  the  Pacific  section, 
as  given  in  the  report  of  Major-Gen.  George 
W.  Goethls  for  the  year  ended  June  30,  1916, 
was  74.98  in.;  over  the  central  section, 
102.61  in.;  and  over  the  Atlantic  section, 
148.60  in.  The  maximum  24-hr.  rainfall 
recorded  during  the  year  was  8.30  in.  at 
Gatun,  on  April  3  and  4.  The  rainfall  dur- 
ing the  first  six  months  of  1916  has  been 
above  normal  over  the  Pacific  section  and 
southern  part  of  the  central  section,  and 
below  normal  over  the  Atlantic  section  and 
northern  part  of  the  central  section. 


Relay  Brick  Pavement  on 
Wet  Concrete  Cushion 

Sunken  Places  Over  Trenches  and  Sand  Flows 
Obviated  by   Monolithic  Construction,  Re- 
using Seventeen- Year-Old  Bricks 

AN  experimental  monolithic  brick  pave- 
ment has  recently  been  laid  in  Cham- 
paign, 111.,  on  top  of  the  existing  base,  re- 
using the  original  brick  laid  seventeen  years 
ago.  Prior  to  1906  the  brick  pavements 
were  practically  all  sand-filled,  laid  on  a 
natural  cement  base  over  a  2-in.  sand 
cushion.  At  the  points  where  excavations 
were  made  before  the  laying  of  the  pave- 
ment, most  of  the  foundations  have  given 
away,  leaving  ruts  in  the  roadway  from 
1  to  4  in.  deep.  Also,  the  sand  cushion  in 
many  places  has  flowed  to  such  an  extent 
as  to  leave  the  surface  rough.  The  original 
brick  were  of  the  repressed  type  and  have 
spalled  badly. 

Two  Pieces  of  Pavement  Selected 

Two  pieces  of  pavement  of  about  150  sq. 
yd.  each  were  selected.  The  first  was  a 
stretch  where  the  brick  were  badly  worn 
and  the  surface  exceedingly  rough.  In  the 
second  the  brick  were  not  so  badly  worn, 
but  the  surface  was  rough  and  uneven. 
Both  pavements  were  subject  to  heavy 
traffic. 

The  repair  work  was  carried  out  as  fol- 
lows: Upon  the  cleaned  original  founda- 
tion was  spread  a  2-in.  layer  of  concrete 
composed  of  1  part  cement,  3  parts  sand 
and  2  parts  roofing  gravel.  The  brick, 
which  had  been  thoroughly  cleaned  with 
wire  brushes,  were  laid  on  the  gravel  foun- 
dation, inspected,  rolled  with  a  hand  roller 
weighing  40  lb.  per  linear  inch  of  bearing 
and  grouted.  The  grout  consisted  of  1  part 
cement  to  1  part  sand.  The  sand  was 
screened  and  the  grout  mixed  and  applied 
according  to  standard  specifications.  The 
street  was  then  blocked  for  a  period  of  fif- 
teen days  in  order  to  allow  the  foundations 
to  set  properly. 

Experience  Gained 

In  commenting  on  the  work  as  carried 
out,  the  city  engineer  makes  the  following 
statements:  In  the  first  or  badly  worn 
section  the  brick  varied  in  thickness  from 
2^2  to  4  in.  As  no  effort  was  made  to  size 
them,  it  was  very  difficult  to  get  a  good, 
smooth  surface.  In  this  respect  it  is  now 
believed  a  mistake  was  made.  If  the  brick 
had  been  replaced  in  such  a  manner  as  to 
have  the  worn  ones  next  to  the  curb  and 
those  not  worn  in  the  center  of  the  street, 
a  better  and  longer-lived  surface  would 
have  been  obtained.  About  10  per  cent  of 
the  old  brick  had  to  be  replaced  with  new 
brick  on  the  first  section.  On  the  other 
section  where  the  original  brick  were  in 
good  condition,  none  of  the  above-mentioned 
difficulties  were  encountered. 

All  work  was  done  by  the  street-repair 
gang,  and  as  it  was  not  very  well  equipped 
for  this  kind  of  work  the  cost,  80  cents  per 
square  yard,  was  considered  high.  Under 
the  contract  system,  and  with  proper  equip- 
ment, it  is  believed  the  cost  can  be  reduced 
and  still  leave  sufficient  profit  for  the  con- 
tractor. 

The  work  was  planned  and  carried  out 
by  F.  C.  Lohmann,  city  engineer,  who  states 
that  these  sections,  opened  the  latter  part 
of  October,  compare  favorably  in  appear- 
ance with  a  new  pavement,  at  one-fourth 
the  cost  to  the  taxpayer. 
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Develop  Four  Types  of  Bank 
Protection  in  Washington 

Improved  Design  of  Weighted  Brush  Mats  Re- 
sults on  King  and  Pierce  Counties  River- 
Improvement  Work 

IN  the  intercounty  improvement  project 
which  King  and  Pierce  counties  are  joint- 
ly carrying  out  in  the  state  of  Washington, 
protection  of  the  banks  forms  an  important 
part  of  the  work.  Much  of  the  natural  river 
channel  had  to  be  relocated  and  some  form 
of  bank  protection  was  required  for  the 
newly  excavated  slopes.  The  usual  weighted 
brush  mat  construction  was  improved  sev- 
eral times.  A  type  was  finally  developed 
which  is  thought  to  embrace  all  the  advan- 
tages of  the  several  methods  tried  out.  A 
general  description  of  the  project  appeared 
in  the  Engineering  Record  of  Nov.  11,  1916, 
page  587. 

First  Brush  Mattresses  $5  Per  Foot 

The  first  protection  work  undertaken  con- 
sisted of  four  layers  of  brush  mattresses, 
each  2  ft.  thick,  covering  a  20-ft.  strip  along 
each  bank.  These  were  weighted  with  bags 
of  concrete  and  river  boulders.     The  con- 


THIS    WEIGHTED    BRUSH    MAT   REVETMENT 
(type   1)    COST  $5   PER  FOOT 

area  and  are  16  in.  deep.  Of  this  construc- 
tion, shown  as  type  2  in  the  illustrations, 
1100  ft.  was  laid  at  a  cost  of  $6,400,  or 
$5.82  per  foot. 

Still  another  scheme  of  construction, 
known  as  type  3,  was  used  for  a  distance  of 
837  ft.  at  a  cost  of  $4,300,  or  about  $5.12 
per  linear  foot.  This  consisted  of  slabs  5  ft. 
square  and  4  in.  thick,  containing  triangular 
wire    reinforcement    and    hinged    together 
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TYPE  3,  COSTING  $5.12  PER  FOOT,  HAS  A  FLE.KIBLE 
MATTRESS  AT  TOE 

that  by  using  3.8  sacks  of  cement  per  cubic 
yard,  and  making  a  total  of  1150  cu.  yd.,  the 
total  material  cost  in  the  weighted  mattress 
section  was  $2,280.  The  corre.sponding  la- 
bor cost  was  $2,300.  For  the  concrete  slab 
section,  exclusive  of  slope  grading,  and 
using  4.2  sacks  of  cement  per  cubic  yard, 
the  material  costs  totaled  $3,260,  and  the 
labor  cost,  while  laying  1135  cu.  yd.,  totaled 
$2,916.  Under,  this  arrangement  0.865 
cu.  yd.  of  concrete  was  used  per  linear  foot 
of  protected  bank. 

The  intercounty  river  improvement 
project  has  been  under  the  supervision  of 
W.  J.  Roberts,  chief  engineer. 


Length  to  suii  conditions 


DETAILS  OF  CHEAPEST  AND  BEST  REVETMENT  (TYPE   4) 


struction  in  this  case  was  of  the  same  type 
as  that  used  extensively  elsewhere  in  the 
Northwest.  An  1800-ft.  stretch  of  this  work 
near  the  Auburn  dam,  shown  in  one  of  the 
pictures,  cost  $9,000,  or  about  $5  per  linear 
foot. 

Concrete  Block  Protection  Costs 
$5.82  Per  Foot 

After  this  portion  of  the  work  was  com- 
pleted it  was  decided  that  a  better  method 
of  placing  the  concrete  on  the  brush  would 
be  to  use  removable  wooden  forms.  By  this 
system  the  weight  of  concrete  used  was  in- 
creased at  the  same  time  that  the  cost  per 
unit  of  weight  was  decreased.  Additional 
strength  and  flexibility  were  added  by 
stringing  a  cable  through  the  forms  before 
pouring  the  concrete.  These  concrete  blocks, 
weighing   3600   lb.    each,    cover   a   3  x  6-ft. 


with  Va-in-  steel  rods  bent  to  interlock.  The 
toe  on  the  slope  in  this  case  was  protected 
by  four  to  six  rows  of  reinforced-concrete 
blocks  21/2  ft.  square  and  4  in.  thick.  These 
blocks  were  fastened  together  by  ^A-in.  rods 
so  as  to  form  a  flexible  mattress. 

A  type  preferred  to  all  of  the  others  con- 
sisted of  a  brush  mattress  16  ft.  wide  and 
18  to  24  in.  thick,  weighted  with  two  or 
more  rows  of  heavy  concrete  blocks,  usually 
3  ft.  wide,  6  ft.  long  and  16  in.  thick,  cabled 
together  as  in  type  2.  From  the  toe  of  the 
slope  to  the  high  water  line  the  banks, 
which  have  been  graded  on  a  3:1  slope,  were 
protected  by  a  4-in.  reinforced  slab  32  ft. 
wide.  Of  this  type  of  construction  10,500 
lin.  ft.  were  placed  at  a  cost  of  $51,130,  or 
$4.86  per  linear  foot. 

An  analysis  of  cost  on  a  2631-ft.  length  of 
work,    using   type   4   construction,    showed 


Annual  Sand  Catcher  Costs  at  Columbus 

Sewage  from  the  East  Side  interceptor, 
a  combined  system  in  Columbus,  Ohio, 
passes  over  a  sand  catcher  with  floors 
sloping  to  a  narrow  trough  in  which  a 
motor-driven  endless  bucket  conveyor 
travels.  The  conveyor  is  operated  at  fre- 
quent intervals  before  large  accumulations 
are  deposited.  The  power  cost  of  oper- 
ating the  conveyor  2468  times  in  1915  was 
only  $2.30,  according  to  the  last  annual 
report  of  C.  B.  Hoover,  chemist  in  charge 
of  the  division  of  sewage  disposal.  There 
were  3837  wheelbarrow  loads  of  sand  and 
refuse  removed.  The  power  cost  of  raising 
and  lowering  the  motor-driven  vertical  bar 
screens  set  in  cages  in  tandem  ahead  of 
the  pumps  1347  times  was  $3.50.  The 
screenings  amounted  to  4122  wheelbarrow 
loads.  The  refuse  from  the  sand  catcher 
and  the  screens  is  spread  over  waste  places 
near  the  station  and  does  not  produce  a  nui- 
sance. The  life  of  the  small  %-in.  bars 
in  the  rear  screens  after  seven  years'  serv- 
ice has  nearly  been  reached,  as  they  are 
so  badly  rusted  that  some  are  broken  and 
others  badly  bent  out  of  position. 


CONCRETE   BLOCKS   CONNECTED  BY   CABLES    (TYPE   2,  LEFT)    COST  $5.82  PER  FOOT — RIGHT,  TYPE  4  CONSTRUCTION,  COST   $4.86   PER  FOOT 
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How  Office  Machinery  for  Spending  a  $1,500,000 
County  Road  Bond  Issue  Works 

Graphic  Reports  Posted  in  Chiefs  Office — Full  Force  Accounts  and 
Early  Checking  of  Extras  Minimize  Differences  with  Contractors 


EXCEPT  within  the  last  few  years,  the 
expenditure  of  $1,500,000  in  a  period 
of  two  years  on  roads  in  a  single  county 
would  have  been  considered  a  stupendous 
task  for  the  organization  having  it  in  hand. 
Such  a  work  is  progressing  smoothly  in 
Vermilion  County,  and  it  is  probable  that 
all  contracts  will  be  completed  on  time  Nov. 
1,  1917.  The  way  the  superintending  en- 
gineer and  his  force  handle  this  amount  of 
work  to  the  apparent  satisfaction  of  all 
concerned,  from  contractor  to  taxpayer, 
seemed,  to  a  representative  of  the  Engi- 
neering Record  who  recently  studied  the 
organization  from  top  to  bottom,  almost 
more  important  than  the  details  of  con- 
struction. 

Preliminary  Work 

When  the  present  engineer  took  charge 
in  1915  the  road  routes  had  been  selected 
and  surveys  made,  but  there  remained  the 
task  of  drawing  up  plans  and  profiles  and 
calculating  quantities  on  166.15  miles  of 
highway.  A  principal  assistant  engineer 
handled  much  of  the  detail  of  this  work, 
assigning  to  it,  as  needed,  engineers  who 
would  later  fill  the  nine  positions  of  divi- 
sion engineers  as  soon  as  the  contracts 
were  let.  These  men  were  not  all  taken  on 
at  once,  but  the  work  was  laid  out  so  that 
it  was  cumulative,  and  the  eighth  and  ninth 
men  were  not  put  to  work  until  the  last 
week  or  so  before  the  office  work  was  com- 
plete. This  method  familiarized  the  future 
division  engineers  with  their  work,  and  for 
several  weeks  before  the  actual  construc- 
tion commenced  the  superintending  engi- 
neer held  a  school  of  instruction  in  which 
not  only  specifications  and  methods  of  con- 
struction were  discussed,  but  also  tact  in 
dealing  with  contractors  and  the  people 
living  along  the  roads. 

The  story  of  the  methods  by  which  135 
bids  were  obtained  on  the  nine  divisions 
and  the  service  to  the  contractors  in  sup- 
plying all  possible  data  as  to  transportation 
and  availability  of  material  has  already 
been  told  (see  Engineering  Record,  April 
15,  1916,  page  524). 

Graphic  Weekly  Reports 

With  each  division  engineer  having  about 
20  miles  of  work,  a  graphic  method  of 
recording  progress  seemed  the  only  way  to 
make  it  comprehensible.  Nine  weekly 
charts  on  letter-size  paper  come  to  the  chief 
and  are  posted  on  a  bulletin  board  back  of 
his  desk  for  the  following  week.  At  a 
glance  he  can  tell  in  what  mile  work  is  go- 
ing on,  for  the  division  engineer  plots  in 
black  the  amounts  previously  reported  and 
in  red  the  current  week's  work.  Two  lines 
are  used— the  upper  one  to  record  miles  and 
the  lower  one  stations  beyond  the  even 
quarter  miles.  At  the  end  of  the  line  is 
given,  in  figures,  the  total  amount  com- 
plete and  the  percentage  of  the  whole.  The 
following  items  are  plotted:  Excavation, 
subgrade,  coarse  aggregate  placed,  fine  ag- 
gregate placed,  pavement  laid,  macadam  or 
gravel  shoulders  placed,  road  complete  and 
road  accepted. 

Labor  accounts  are  kept  by  the  division 
engineers,  and  once  a  week  a  report  on  let- 


ter-size sheets  is  turned  in  to  the  main  of- 
fice, giving  hours  and  amounts  for  each 
job,  itemized  by  days  for  superintendence, 
excavation,  shaping  and  rolling  subgrade, 
hauling  sand,  stone,  cement  and  brick,  in- 
cidental hauling,  hauling  and  placing  tile 
and  catchbasins,  building  side  forms,  mix- 
ing and  placing  concrete,  handling  joints, 
laying  and  rolling  brick,  grouting  joints  in 
brick,  covering,  seasoning  and  cleaning 
pavement,  hauling  and  placing  macadam  or 
gravel  shoulders,  and  finishing  earth  shoul- 
ders. The  totals  by  days  must  equal  the 
totals  by  items.  This  information  is  tab- 
ulated in  the  office  to  get  at  the  final  costs. 

Of  materials,  the  engineers  report  in  de- 
tail on  cement,  sand,  gravel  or  stone  and 
brick,  the  cars  and  amount  received  and 
quantity  used  on  miscellaneous  materials, 
such  as  screenings,  joint  and  shoulder  ma- 
terial. For  tile  and  lumber,  totals  only  are 
given.  Special  reports  on  the  cost  and 
amount  of  labor  and  material  are  made  on 
culverts  as  these  are  completed. 

These  four  reports  and  the  chart  then 
give  checks  on  the  cost  and  progress  of 
every  job. 

Daily  Reports  on  Post  Cards 

Daily  reports  are  made  on  post  cards. 
On  cement,  which  the  county  furnishes,  a 
full  record  is  kept  of  amount  on  hand,  re- 
ceived, used  and  remaining.  Amounts 
used  in  each  slab  are  recorded  and  the  dif- 
ference between  this  and  amount  required 
for  the  day's  work  is  reported  in  amount 
and  in  per  cent.  These  figures  are  tabu- 
lated on  a  single  sheet  in  the  office  and 
form  the  basis  of  settlement  at  the  time 
of  each  monthly  payment.  The  county 
furnishes  the  cement  and  the  contractor 
must  pay  for  all  over  2  per  cent  in  excess 
of  the  required  amount.  If  less  than  2  per 
cent  under  the  required  amount  is  used, 
the  work  must  be  torn  out.  The  daily  check 
has  kept  the  amounts  used  remarkably  close 
to  the  cement  required.     On  one  contract 


VERTICAL   FILE   CASE    HOLDS    1200    BLUEPRINTS 


13,577.2  bbl.  were  used  and  13,580.8  bbl. 
required.  Differences  are  not  allowed  to 
be  carried  forward  beyond  each  payment 
date.  In  fact  all  diflterences  are  adjusted 
each  month  with  the  contractor  so  that 
there  is  a  minimum  chance  for  controversy 
when  the  job  is  completed. 

Every  day  a  post  card  with  report  of 
work  done  is  sent  in.  This  includes  pave- 
ment laid,  earth  covered,  canvas  covered, 
watered  in  morning  and  afternoon,  opened 
to  traffic,  quality  of  concrete  work,  coarse 
and  fine  aggregate,  culvert  work  and  po- 
sition of  grading  gang. 

How  Disputes  Are  Avoided 
The  division  engineer  settles  any  con- 
troversy he  can,  sending  notice  of  it  in 
triplicate  to  the  chief  for  0.  K.  One  copy 
goes  to  the  contractor,  one  to  the  engineer 
and  the  third  is  filed.  At  the  end  of  the 
construction  of  a  section  the  division  en- 
gineer resurveys  the  road  in  company  with 
the  contractor,  so  that  all  extras  and  deduc- 
tions can  be  checked  up  at  that  time.  A 
report  and  certification  to  this  effect  is 
then  made  to  the  chief  with  a  request  for 
final  inspection.  All  additions  and  deduc- 
tions from  the  work  as  originally  contem- 
plated are  tabulated  in  the  main  office. 
They  are  all  approved  once  a  month  by  the 
county  board,  so  that  the  engineer  knows 
at  all  times  his  working  balance. 

A  brick  inspector  is  located  at  the  plant 
to  cull  as  many  as  he  can  when  the  cars  are 
being  loaded.  He  selects  ten  bricks  which 
he  knows  will  go  into  the  road  and  sends 
these  to  the  office.  A  rattler  outfit  has  been 
built  in  the  basement  of  the  county  build- 
ing on  the  clay  floor.  It  is  a  double  wall, 
soundproof  room,  10  x  10  ft.  in  plan,  with 
1-in.  flooring  on  the  outside  and  beaver 
board  on  the  inside  walls  and  ceiling  to  re- 
tain the  dust  and  noise.  The  machine  rests 
on  a  4-in.  concrete  floor  which  does  not 
reach  to  within  3  in.  of  the  side  walls  so  as 
to  eliminate  any  chance  of  carrying  vibra- 
tions. The  switches  for  both  motor  and 
lights  are  on  the  outside.  To  retain  the 
dust,  a  special  galvanized  iron  hood  was 
made  to  cover  the  rattler,  which  is  of  the 
approved  type.  The  2-hp.  Fairbanks- 
Morse  motor  furnished  with  the  outfit,  al- 
though subjected  to  the  dust  of  the  room, 
has  shown  no  deterioration  in  a  year's  use. 
After  a  test  has  been  completed  the  dust 
in  the  room  settles  sufficiently  in  one 
minute,  so  that  the  double  doors,  which 
have  glass  panels,  may  be  opened.  With- 
out the  hood  it  was  necessary  to  wait  ten 
minutes  before  entering  the  room. 

The  specifications  call  for  a  loss  not  to 
exceed  23  per  cent  and  no  individual  brick 
to  exceed  27  per  cent.  Ten  bricks  are 
tested  at  a  time,  and  the  average  loss  to 
date  is  17I/2  per  cent. 

Testing  the  Cement 

Cement  is  tested  at  the  mill  by  a  repre- 
sentative of  the  Pittsburgh  Testing  Labora- 
tory, who  sends  the  division  engineer  the 
results  of  the  soundness  test.  Complete 
test  sheets  follow  each  carload.  Usually 
the  engineer  gets  the  card  about  the  same 
time  the  car  arrives.  For  check  purposes 
the  division  engineers  send  a  sample  of 
every  tenth  car  to  the  laboratory  at  the 
county  building. 

Every  car  of  sand  and  gravel  is  sampled 
on  receipt.  Tests  are  made  in  the  field  by 
the  engineer,  and  a  sample  is  also  sent  to 
the  main  office.  For  the  field  tests  each 
division  engineer  has  sets  of  sieves  to  test 
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WEEKLY   PROGRESS   CHARTS   ARE   EXHIBITED   ON    THE    CHIEF'S    BULLETIN    BOARD    FOR    A    WEEK 


coarse  and  fine  aggregate,  scales  and  filter 
paper  to  test  for  clay  and  loam.  The 
broken  stone  is  inspected  at  the  quarry. 
Samples  for  every  car  are  examined  before 
the  car  is  allowed  to  leave  the  quarry  yard. 
The  result  is  immediately  sent  to  the  divi- 
sion engineer  and  once  a  week  a  detailed  re- 
port on  each  is  sent  to  the  main  office. 

Office  Hints 

Plans  and  profiles  of  the  roads  under  con- 
tract, although  they  number  1200,  are  all 
kept  in  a  small  vertical  filing  case,  as  shown 
in  one  of  the  photographs.  The  case  is  a 
simple  wood  frame  made  of  1  x  3-in.  strips, 
20  X  30  in.  in  plan  and  4  ft.  high.  The 
drawings  for  each  of  the  nine  divisions  are 
bound  up  with  staples  and  secured  by 
leather  strips  to  hooks  on  1  x  1-in.  sticks 
resting  on  the  frame. 

The  plans  and  profiles  are  kept  separate 
from  the  cross-sections.  The  prints  are 
about  3%  ft.  long  and  12  in.  wide.  There 
are  about  100  blueprints  required  for  each 
division. 

The  bulletin  board  mentioned  previously 
is  a  5  X  10-ft.  piece  of  beaver  board  bound 
with  %  X  2-in.  wood  strips.  There  are  two 
of  them  in  the  chief's  office.  In  addition 
to  the  progress  charts  there  are  exhibited 
maps  of  the  roads,  contractors'  bids,  blank 
forms  of  reports,  any  new  ideas  contrac- 
tors are  using  to  keep  track  of  their  own 
progress,  recent  photographs  of  the  road, 
events  and  news  items,  and  hints  for  the 
contractor  in  the  way  of  new  equipment  or 
new  ways  of  doing  things.  A  political  map 
shows  the  name  of  every  one  of  the  super- 
visors and  township  highway  commis- 
sioners in  the  county,  so  that  at  a  glance 
the  chief  knows  with  whom  he  has  to  deal 
in  any  township. 

To  get  the  work  done  on  time  is  the  am- 
bition of  the  whole  organization.  Every 
legitimate  means  is  used  to  spur  on  the 
contractors.  Rivalry  among  them  is  called 
into  play  by  a  report    each    one    receives 


every  month,  giving  comparative  figures  of 
the  divisions  as  to  the  amount  done,  rate, 
and  rate  at  which  work  must  proceed  to 
finish  on  time.  The  accompanying  table 
shows  that  the  rate  varies  from  152  to  561 
ft.  per  day,  and  that  some  of  the  contracts 
must  proceed  at  a  rate  of  more  than  600 
ft.  per  day  during  every  one  of  the  156 
remaining  days. 

Chief     Maintains     Constant     Contact 
WITH  Work 

Every  week  it  is  the  custom  of  the  chief 
to  visit  every  one  of  the  pieces  of  work  go- 
ing on  in  the  county.  Thus  no  long  con- 
ferences are  needed.  Decisions  are  made 
on  the  job  before  they  multiply.  He  av- 
erages 100  miles  per  day  throughout  the 
season.  Incidentally  his  Ford  has  gone 
13,000  miles  this  year  and  been  in  the  shop 
but  one-half  day.  His  visits  are  pretty 
well  timed,  but  not  so  those  of  the  prin- 
cipal assistant,  who  gets  out  as  much  as 
the  inside  work  will  permit.  The  latter  is 
the  only  other  engineer  in  the  main  office. 
Primarily  the  work  is  being  carried  on  in 
the  field,  only  a  clerk  being  in  charge  of 
the  main  office  most  of  the  time.  Each 
division  engineer  drives  his  own  car  and  is 
allowed  $30  per  month  for  upkeep  and  gaso- 
line. The  Vermilion  County  organization  is 
headed  by  P.  C.  McArdle,  superintending 
engineer.    His  assistant  is  C  A.  Clark. 


Ingenious  Road  Map  Aids  Travelers 

South  Carolina  is  one  of  the  states  that 
have  marked  the  poles  and  signboards  along 
the  main  roads  by  colored  signs  indicating 
the  various  routes  of  which  the  roads  form 
parts.  There  are  nine  through  routes 
crossing  the  state  in  every  direction.  To 
make  it  as  easy  as  possible  for  the  traveler 
to  follow  any  of  them,  the  state  has  issued 
a  map  in  which  the  routes  are  indicated  by 
the  same  colors  that  are  used  in  the  way- 
side marking. 


Rats  of  PRoaitzsB  Tablb 

Divisions  12  3  4 

Actual   number   of   days   paving    to 

Oct     30    27  40  80  87 

Linear  feet  of  pavement  laid 10,397     10,539  19,931      '8,830 

Average  linear  feet  of  pavement  per 

day     ; 38f.  263  249  561 

Estimated  number  of  working  days 

remaining  156  156  156  156 

Linear  feet  of  pavement  to  be  laid .    94,800     95,131  75,285     20,709 
Average  linear  feet  pavement  to  lay 

per  day  607  609  482  132 
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Favors  Levees  to  Control 
Lower  Colorado  River 

F.   L.   Sellew    Presents   Runoff   Statistics  and 

Discusses  Probable  Costs  of  Revetment 

Work  to  Protect  Irrigated  Lands 

THE  PROBLEM  of  where  and  how  to 
control  the  flow  of  the  Colorado  River 
so  as  best  to  conserve  irrigation  interests 
with  the  least  expenditure  was  discussed 
in  a  paper  recently  presented  before  the 
Southern  California  Association  of  Mem- 
bers of  the  American  Society  of  Civil  Engi- 
neers by  F.  L.  Sellew.  These  notes  have 
been  taken  from  his  paper.  Mr.  Sellew 
disagrees  with  the  advocates  of  storage 
dams  for  flood  control  in  the  upper  part  of 
the  Colorado  system  and  believes  that 
levees  constitute  the  best  and  cheapest 
methods  of  protecting  irrigated  lands.  He 
estimates  that  the  entire  expenditure  for 
the  protection  of  200  miles  would  be  only 
$12,000,000,  as  compared  with  $35,000,000 
for  controlling  dams.  The  total  area  of 
irrigation  importance,  including  530,000 
acres  in  Mexico,  is  1,500,000  acres. 

Where  Flood  Protection  Is  Justified 

There  are  five  areas  along. the  lower 
Colorado,  Mr.  Sellew  states,  where  flood 
protection  by  revetment  is  justified.  These 
are  Needles,  Parker,  Palo  Verde,  Yuma 
and  Imperial  Valley.  The  agricultural 
possibilities  in  the  areas  between  these 
locations  do  not  warrant  the  construction 
of  levees,  and  here  the  river  may  be  al- 
lowed to  meander  at  will.  The  levees  re- 
quired at  the  five  points  mentioned  range 
in  length  from  30  to  50  miles  each,  with  a 
total  length  in  the  five  districts  of  200 
miles.  These  levees  should  not  exceed  8 
ft.  in  height,  he  affirmed,  and  should  be 
built  with  a  crown  width  of  10  ft.,  with 
side  slopes  of  3:1,  containing  about  53,000 
cu.  yd.  per  mile. 

The  cost  of  the  levee  proper  would  be 
about  $13,200  per  mile,  or  $2,640,000  for 
the  200  miles;  but  it  would  be  necessary 
to  protect  these  levees  with  rock  facings 
in  order  to  insure  their  permanency.  This 
rock  work,  allowing  for  the  average  25- 
mile  haul  required  in  this  district,  would 
cost  about  $40,000  per  mile,  or  $8,000,000 
for  the  200  miles.  A  sum  of  $1,500,000 
should  be  added  for  a  light  track  on  the 
levee,  which  would  bring  the  total  levee 
cost  for  the  200  miles  up  to  $12,000,000. 
This  expenditure,  he  asserted,  would  de- 
velop a  channel  that  would  carry  maximum 
floods  without  menace  to  adjacent  inter- 
ests. 

To  accomplish  this  same  purpose  by 
means  of  controlling  dams  would  require 
storage  capacity  totaling  7,000,000  acre- 
feet,  which  he  estimates  would  cost  $35,- 
000,000.  So  far  as  flood  control  is  con- 
cerned, therefore,  the  levee  method  is  indi- 
cated as  the  preferable  plan.  Assuming 
1,000,000  acres  of  irrigable  land  depend- 
ing upon  the  control  of  the  stream,  the 
total  land  value  at  $200  per  acre  would  be 
$200,000,000;  hence  the  cost  of  levee  pro- 
tection would  be  but  6  per  cent  of  the 
value  of  the  protected  area. 

Five  Areas  of  Irrigation  Importance 

The  five  areas  of  irrigation  importance 
are  as  follows:  Needles  Valley,  60,000 
acres;  Parker,  200,000  acres;  Palo  Verde 
Valley,  100,000  acres;  Yuma,  160,000 
acres;  Imperial  Valley,  450,000  acres — 
total,  970,000  acres.  Adding  to  this  area, 
which  is  in  the  United  States,  the  irrigable 
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areas  in  lower  California  would  swell  the 
total  to  about  1,500,000  acres. 

Assuming  the  annual  duty  of  water  at 
the  diversion  point  as  5^2  acre-feet  per 
acre,  the  maximum  storage  for  continuous 
irrigation  would  have  been  necessary  dur- 
ing the  low  flow  of  1902-03.  In  that  sea- 
son a  storage  capacity  of  2,400,000  acre- 
feet  would  have  provided  for  the  entire 
1,500,000  acres.  Assuming  the  cost  of  an 
acre-foot  of  storage  at  $5,  $12,000,000 
would  provide  for  the  1,500,000  acres,  and 
adding  to  this  the  $12,000,000  required 
for  levee  work,  a  total  of  $24,000,000  would 
furnish  both  protection  and  a  sufficient 
minimum  flow.  Taking  the  1,500,000-acre 
total,  this  cost  would  be  at  the  rate  of  $16 
per  acre. 

Storage  of  Urper  Waters  Not  Feasible 

Referring  to  Water-Supply  Paper  393, 
by  E.  C.  LaRue,  Mr.  Sellew  "heartily  dis- 
agrees" with  the  idea  that  sites  can  be 
developed  on  the  upper  Colorado  River 
system  behind  which  could  be  stored  a 
total  of  30,000,000  acre-feet.  Reviewing 
the  available  data  regarding  the  sites  at 
Marble  Caiion,  Bluff  on  the  San  Juan, 
Junction  of  the  Green  and  the  Grand 
River,  and  Kremmling  on  the  Grand  River, 
Mr.  Sellew  submits  reasons  why  the  possi- 
bilities in  each  case  are  not  promising.  In 
most  cases  the  doubt  rests  on  the  improb- 
ability of  suitable  foundations,  but  in  the 
case  of  the  Kremmling  site  "in  order  to 
use  it  Congress  would  have  to  reverse  a 
former  chief  executive  who  decided  that 
Gore  Canon  was  more  useful  for  a  rail- 
road than  it  was  for  a  dam." 

The  three  sites  that  may  be  counted 
Hpon,  Mr.  Sellew  states,  are  in  Green 
River,  as  follows:  Flaming  Gorge,  2,000- 
000  acre-feet;  Juniper  Mountain,  1,400,000; 
Minnie  Maud,  4,000,000  (perhaps),  or  a 
total  of  7,400,000  acre-feet,  which  is  all 
that  he  believes  has  been  proved  feasible 
at  the  present  time.  This  would  be  fur- 
ther reduced  by  the  fact  that  the  runoff' 
of  the  Green  River  will  justify  the  crea- 
tion of  only  6,000,000  acre-feet  of  storage. 
From  these  facts  he  concludes  that  "in  the 
light  of  present  knowledge  the  Colorado 
River  cannot  be  controlled  by  reservoirs, 
however  desirable  such  a  result  may  be." 


Grade  Crossing  Is  Eliminated  by  Special 
Construction  Methods  to  Maintain  Traffic 

River  Road  Concrete  Bridge  Near  Hoboken  on  36-Degree  Skew  Erected 
in   Two   Parts,   Using   Construction   Girder   and   Temporary   Columns 


LIMITED  right-of-way  space  and  the  ne- 
cessity for  maintaining  the  double-track 
traffic  at  the  grade-crossing  elimination  on 
the  Main  Line,  Boonton  Branch,  of  the  Del- 
aware, Lackawanna  &  Western  Railroad  at 
Delawanna,  10  miles  west  of  Hoboken,  N. 
J.,  where  River  Road  is  being  depressed 
under  a  reinforced-concrete  bridge  wide 
enough  for  five  tracks,  required  the  design 
of  a  special  construction  girder  and  tem- 
porary columns.  After  diverting  traffic  as 
far  as  possible  to  the  south,  the  excava- 
tion and  construction  of  the  north  half  were 
completed.  The  traffic  was  then  diverted  to 
the  permanent  tracks  on  this  portion  after 
the  concrete  had  set  for  28  days,  and  the 
remainder  of  the  bridge  is  now  being  com- 
pleted. The  construction  girder  carries  the 
skew  corner  loading  on  the  first  part  while 
the  second  part  is  being  completed,  and 
then  becomes  a  part  of  the  finished  bridge 
not  essential  for  the  strength  of  the  slab, 
since  the  reinforcement  of  the  latter  is  con- 
tinuous through  the  girder.  The  tempo- 
rary columns  were  poured  simultaneously 
with  the  half  arch  of  the  pier  up  to  the 
construction  joint  to  insure  support  of  the 
construction  girder  until  the  arch  is  com- 
pleted, after  which  the  columns  are  re- 
moved. 

Abutment  Walls  Vertical  Slabs 

Economy  in  the  amount  of  concrete 
needed  for  the  structure  was  obtained  in 
the  design  of  the  long  abutment  walls  as 
vertical  slabs,  with  struts  to  the  adjacent 
piers,  and  of  the  intermediate  piers  as 
beams  and  columns,  with  curved  openings 
to  improve  the  appearance  from  the  street. 
The  parapet  walls  are  designed  as  girders 
to  carry  the  skew  corner  loading  to  the 
piers  and  abutments,  the  reinforcement  in 
the  heavy  slab  being  laid  perpendicular  to 
the  latter. 

As  indicated  by  the  plan  and  elevations, 


three  existing  tracks  and  two  future  tracks 
are  carried  over  the  depressed  River  Road 
at  an  angle  of  skew  of  36  deg.  and  about 
13  ft.  minimum  vertical  clearance.  The 
concrete  slab  varies  in  thickness  from  28 
in.  to  18  in.,  and  is  reinforced  by  %-in. 
and  1-in.  square  bars  laid  perpendicular  to 
the  supporting  piers  and  abutments.  In 
order  to  save  concrete  and  improve  the  ap- 
pearance, the  intermediate  piers  are  de- 
signed as  columns  and  beams,  with  open- 
ings having  elliptical  curves  at  the  top. 
The  abutments  are  designed  as  vertical 
slabs  between  the  roadway  slab  at  the  top 
and  a  horizontal  beam  at  the  bottom.  Struts 
top  and  bottom  are  provided  at  the  columns 
about  14  ft.  apart  to  transfer  the  pressure 
to  the  adjacent  piers. 

Skew  Requires  Construction  Girder 

Traffic  on  the  two  main  tracks  was  main- 
tained by  the  use  of  two  temporary  tracks 
laid  on  the  company's  right-of-way  as  far 
to  the  south  as  possible,  without  encroach- 
ing on  hotel  property  immediately  adjacent. 
These  tracks  still  interfered  with  the  con- 
struction of  the  bridge,  so  that  it  was  found 
necessary  to  build  the  structure  in  two 
parts.  Part  1  on  the  north  side  was  car- 
ried up  to  a  construction  joint  just  beyond 
the  center  line  between  the  main  tracks, 
as  shown,  so  that  it  cleared  the  sloped  em- 
bankment supporting  the  temporary  tracks. 

As  the  steel  in  the  slab  is  placed  perpen- 
dicularly between  the  piers  and  made  con- 
tinuous over  them,  it  was  necessary  to  sup- 
port the  loading  on  the  skew  corners  of 
Part  1,  after  the  tracks  had  been  shifted 
to  this  part  and  until  the  south  part  could 
be  constructed  and  the  projecting  rods  con- 
creted into  the  slab.  This  was  accomplished 
by  the  use  of  a  construction  girder  formed 
by  increasing  the  slab  depth  18  in.  on  the 
upper  side  for  a  width  of  3  ft.  6  in.  on  the 
center  lines,  as  noted,  and  adding  the  tem- 
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SlAB     REINFORCEMENT — CONSTRUCTION     GIRDER    IN     BACKGROUND 


SLAB   AND   CONSTRUCTION    GIRDER  POURED   IN   ONE  OPERATION 


porary  columns  already  mentioned.  The 
outside  skew  corner  loading  is  carried  to 
the  parapet  walls,  which  are  designed  as 
beams  to  carry  the  loads  to  the  piers  and 
abutments.  The  concrete  in  the  slabs,  in 
the  construction  girder  and  the  parapet 
girders  was  cast  in  one  operation. 

Design  Loading 

The  bridge  is  designed  for  a  standard 
engine  loading  about  equivalent  to  Coop- 
er's E-60  on  each  track,  assumed  to  be  uni- 
formly distributed  over  a  width  of  13  ft. 
laterally.  Placing  wheels  in  position  for 
maximum  bending  moment  in  the  long 
skew  span,  an  equivalent  uniform  load  per 
square  foot  was  obtained.  This  was  used 
as  the  loading  on  the  short  span  between 
piers  and  abutments  in  designing  the  slab, 
beams  and  columns.  An  impact  stress  of 
V/{,L-\-D)  was  included,  L  being  live-load 
stress  and  D  dead-load  stress.  Dead  load 
included  12  in.  of  ballast  under  the  ties. 

When  completed,  the  maximum  grade  of 
River  Road  will  be  5  per  cent  for  214  ft. 
at  the  north  side  of  the  crossing.  Two 
clear  roadways  17  ft.  6  in.  wide  and  clear 
sidewalks  9  ft.  6  in.  wide  will  be  furnished, 
and  thus  afford  ample  trafficwav  for  this 
important  thoroughfare. 

The  bridge  was  designed  under  the  su- 
pervision of  G.  J.  Ray,  chief  engineer  of 
the  Delaware,  Lackawanna  &  Western  Rail- 
road Company,  under  the  direction  of  A. 
B.    Cohen,    concrete    engineer,    and    con- 


structed under  the  supervision  of  G.  T. 
Hand,  division  engineer,  with  G.  B.  Barack- 
man  as  assistant  engineer  in  charge.  James 
A.  Hart  of  New  York  City  is  the  contractor. 


Corrosion  Develops  at  Panama 
Lock  Gates  and  Valves 

Grencral  Goethals,  in  Annual  Report,  Discusses 

Extent  of  Damage  and  Methods 

of  Repair 

IN  the  maintenance  of  the  locks  of  the 
Panama  Canal  the  protective  paints  on 
the  gates  and  electrolytic  action  in  the 
valves  and  their  various  parts  developed 
unexpected  difficulties  this  year,  according 
to  the  annual  report  for  the  year  ended 
June  30,  1916,  of  Major-Gen.  George  W. 
Goethals,  governor  of  the  Panama  Canal. 
The  report,  which  was  made  public  this 
week,  gives  the  following  information  re- 
garding the  condition  of  the  gates  and 
valves : 

Lock  Gates  Recoated 

At  the  time  the  locks  were  watered  all 
the  gates  had  been  painted  and  put  in  flrst- 
class  condition.  The  interiors  of  the  gates 
were  coated  with  Bitumastic  enamel  under 
a  five-year  guarantee,  and  the  exteriors 
were  covered  with  various  kinds  of  subma- 
rine paints.  When  the  floating  caisson  ar- 
rived in  December,  1914,  it  was  installed 
at  the  lower  east  lock  at  Miraflores  and  the 
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chamber  pumped  out,  permitting  an  ex- 
amination of  the  gates,  valves,  and  fixed 
irons.  At  that  time  they  were  found  to 
be  in  good  condition,  although  there  was 
some  rusting  of  the  plates  and  rivets.  In 
January,  1915,  the  west  chamber  at  Mira- 
flores was  pumped  out  after  being  sub- 
merged about  15  months.  The  paint  on 
the  gates  was  blistering  badly,  and  from 
experience  gained  from  various  paints  ap- 
plied at  other  lock  gates  it  was  decided  that 
something  must  be  adopted  that  would  give 
better  protection  than  anything  in  the  paint 
line  that  had  yet  been  used. 

Difficulty  had  been  experienced  with 
paints  applied  to  the  spillway  gates  at 
Gatun,  and  because  of  the  condition  of  the 
interior  of  the  gates  on  which  Bitumastic 
enamel  had  been  used  it  was  decided  to  test 
out  the  use  of  this  material  on  one  of  the 
spillway  gates.  It  appeared  to  give  ade- 
quate protection,  and  as  the  contractor 
guaranteed  the  effectiveness  of  this  material 
for  five  years  a  contract  was  entered  into 
for  coating  all  of  the  lock  gates  with  Bitu- 
mastic enamel.  The  gates  at  Gatun  were 
coated  and  the  work  finished.  Due  to  the 
condition  of  the  pumps  in  the  caisson,  the 
impeller  blades  of  cast  iron  being  entirely 
eaten  away,  work  on  the  Pacific  side  was 
not  completed. 

Valves  Corroded 

Observations  during  the  past  year  dis- 
closed that  the  corrosive  action  on  the  cyl- 
indrical valves  has  been  severe.  In  July, 
1915,  the  west  flight  of  Gatun  locks  was 
drained,  and  all  the  accessible  cylindrical 
valves  were  examined.  Marked  corrosion 
was  taking  place  on  certain  parts  of  the 
valves,  although  the  entire  valve  was  made 
of  cast  iron  or  steel,  no  bronze  parts  being 
adopted  in  the  original  design.  In  the  lower 
level  an  average  of  75  per  cent  of  the  seal 
segment  nuts  were  corroded ;  in  some  cases 
fully  half  the  nut  had  disappeared.  It  was 
also  found  that  the  bolts  holding  the  stops 
in  place  were  in  such  condition  that  they 
had  to  be  replaced  in  every  valve  in  the 
lower  level.  All  valves  were  put  in  good 
condition  and  painted  with  red  lead.  On  the 
Pacific  locks  no  examination  was  made  of 
the  valves  at  Pedro  Miguel  or  those  on  the 
west  side  of  the  Miraflores  center  wall,  but 
the  east  valves  at  this  site  were  found  to  be 
in  good  condition.  However,  as  all  painted 
surfaces  of  the  valves  had  failed,  it  was 
decided  to  coat  all  exposed  iron  and  steel 
surfaces  with  enamel,  and  a  contract  was 
entered  into  for  doing  this  work. 

Considerable  corrosion  has  taken  place 
in  the  rising  stem  valves.  The  y2-in.  plates 
have  been  attacked  in  a  manner  similar 
to  those  on  the  lock  gates,  and  portions  in 
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the  vicinity  of  the  rivets  in  the  lower 
valves  at  Gatun  and  the  upper  and  lower 
valves  at  Miraflores  have  been  violently  at- 
tacked. The  bottom  seal  casting  of  the 
valve  which  comes  in  contact  with  the  bab- 
bitt-metal seal  on  the  bottom  of  the  valve 
is  being  rapidly  eaten  away.  A  number 
of  the  valves  at  the  Pacific  locks  were  in 
such  condition  that  the  bottom  seal  had  to 
be  machined  off  to  make  the  valve  tight. 
In  order  to  protect  the  valve  from  any 
further  electrolytic  action  between  the  cast- 
steel  seal  and  the  lower  babbitt-metal  seal, 
all  babbitt  metal  was  removed  and  replaced 
with  a  seal  of  greenheart  lumber.  Some 
of  the  bronze  side  seals  and  springs  were 
found  to  be  broken  both  at  Miraflores  and 
Gatun.  Otherwise  the  seals  were  in  good 
condition,  and  required  only  a  small  amount 
of  draw  filing  to  make  the  contact  surfaces 
perfect.  The  top  gate-valve  seal  is  of  cast 
steel,  and  is  held  in  place  by  bronze  bolts. 
In  practically  every  instance  the  corrosion 
has  been  excessive  around  the  heads  of  the 
bronze  bolts,  cutting  away  the  metal,  and 
in  some  cases  allowing  the  bolts  to  loosen 
and  fall  out.  Several  castings  had  to  be 
replaced.  The  worst  case  of  corrosion  of 
the  seal  occurred  on  the  upper  valves  at 
Miraflores. 

Lignum  Vit^e  for  Seals 

At  Gatun,  practically  all  valves  were  in- 
stalled with  fixed  side  seal  castings,  which 
all  gave  evidence  of  considerable  corrosion, 
but  not  sufficient  to  cause  any  leaks.  At 
Miraflores,  removable  side-seal  strips  were 
of  machinery  steel,  and  in  every  case  cor- 
rosion had  reached  such  a  point  that  all 
side  seals  had  to  be  replaced.  Inasmuch  as 
the  corrosion  had  apparently  been  aided  by 
the  proximity  of  the  bronze  side  seals  which 
bear  upon  them,  it  was  decided  to  replace 
all  machinery  steel  with  lignum-vitae  wood, 
in  this  way  tending  to  place  an  insulating 
substance  in  contact  with  the  bronze.  All 
porous  concrete  around  the  fixed  irons  was 
removed  and  replaced  with  cement,  and 
wherever  babbitt  metal  had  been  used  to 
fill  the  recessed  holes  for  bolt  heads  at 
the  Pacific  locks  the  metal  was  removed  and 
replaced  with  cement. 

At  both  the  Atlantic  and  Pacific  locks 
considerable  corrosion  of  roller  trains  has 
occurred,  the  rollers  of  which  are  made  of 
tool  steel.  At  the  Atlantic  locks  a  number 
of  rollers,  bolts  and  filler  castings  were 
missing.  All  were  replaced,  and  the  heads 
of  all  bolts  were  riveted  over  to  prevent 
further  losses.  Similar  conditions  were 
found  at  the  Pacific  locks,  and  as  it  is  im- 
possible to  protect  the  rollers  by  any  paint, 
arrangements  were  made  to  install  Va-in. 
pipe  from  the  tunnel  floors  down  to  the 
base  of  the  roller-train  tracks.  Crude  oil 
is  forced  through  the  pipes,  and  it  is  be- 
lieved from  the  results  of  experiments  made 
with  a  model  that  the  crude  oil  will  rise 
along  the  surface  of  the  roller-train  track 
and  in  this  way  protect  the  rollers  by  coat- 
ing them  with  oil. 

As  a  result  of  the  examination  of  the 
valves  at  Gatun  it  was  decided  to  have  them 
coated  with  Bituma-stic  enamel.  At  the  Pa- 
cific locks  more  complete  protective  meas- 
ures were  taken,  as  follows :  (1)  All  bronze 
side  seals  were  lined  up  and  strips  of  zinc 
bolted  to  the  valve,  each  side  of  the  seals, 
at  the  bottom  of  the  valve;  (2)  where  nec- 
essary, the  bottom  valve  seal  was  machined 
off  to  give  solid  metal  contact  with  the  bot- 
tom seal;  (3)  all  removable  side  seal  strips 
were  taken  out  and  replaced  with  lignum- 


vitae  wood  strips.  Where  removable  strips 
were  not  installed,  the  fixed  irons  were 
milled  down  to  take  the  wooden  side  seals; 

(4)  all  babbitt  metal  used  in  the  assembly 
of  the  valve  for  embedding  and  protecting 
boltheads  from  corrosion,  and  for  calking 
purposes,  was  removed  and  replaced  with 
cement;  (5)  all  babbitt  metal  used  in  the 
bottom  seal  was  removed  and  replaced  with 
greenheart  lumber;  (6)  all  steelwork  of  the 
valve  was  coated  with  Bitumastic  enamel. 
This  left  only  the  bronze  side  seals  exposed; 

(7)  all  fixed  irons  were  coated  with  Bitu- 
mastic enamel;  (8)  the  channel-iron  sup- 
ports for  the  rollers  were  coated  with  Bi- 
tumastic enamel,  and  arrangements  made 
to  lubricate  the  roller  trains  and  tracks 
with  crude  oil  during  operation  and  while 
the  valves  are  submerged;  (9)  all  sub- 
merged portions  of  the  valve  stems  were 
coated  with  Bitumastic  enamel;  (10)  all 
bronze  bolts  are  being  replaced  with  steel 
as  fast  as  breakage  occurs. 

Bronze  Bolts  Fail 

On  Oct.  10,  1915,  the  counterweight  of 
spillway  gate  13  at  Gatun  gave  way  and 
dropped  into  its  pit,  demolishing  all 
weights.  This  machine  had  not  been  op- 
erated for  several  days,  and  was  not  being 
operated  at  the  time  of  the  accident.     On 
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To  Compute  Properties  of 
Unsymmetrical  Sections 

Tabular  Form  Simplifies  Determination  of  Ra- 
dius  of    Gyration   or   Section   Modulus   of 
Column  Section  by  Slide-Rule  Method 

ASED  upon  the  well-known  relation  be- 
tween moment  of  inertia  Ig  about  an 
axis  through  the  centroid  or  center  of  grav- 
ity of  a  given  area  A  and  the  moment  of  in- 
ertia Ic  about  any  other  parallel  axis  x  in. 
from  the  centroid,  the  tabular  lorm  of  com- 
putation here  given  is  found  to  simplify  the 
computation  of  required  properties  for  un- 
symmetrical column  sections.  Bridge 
chords,  for  example,  are  designed  for  both 
direct  and  bending  stresses — the  radius  of 
gyration  is  necessary  in  order  to  obtain  the 
allowable  unit  stress  and  the  section  modu- 
lus for  the  compression  side  is  required  in 
computing  the  bending  stress. 

In  the  fundamental  formula  /<,  =  /^  -f 
Ax',  the  value  of  Ic  about  some  convenient 
axis,  preferably  the  center  line  of  the  web 
plates,  is  first  computed,  and  the  eccen- 
tricity X,  or  distance  from  the  center  of 
gravity  to  this  axis,  is  found  by  area  mo- 
ments of  the  unsymmetrical  parts,  as  indi- 
cated in  the  table ;  that  is,  the  resultant  mo- 
ment is  divided  by  the  area  A.     The  desired 
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COMPUTATION  FOB  RADIUS  OF  GYRATION  AND  SECTION   MODULUS  OF  UNSYMMETRICAL  SECTION 


investigation  it  was  found  that  all  four 
manganese  bronze  counterweight  bolts  had 
given  way.  Each  spillway  counterweight 
consists  of  56  cast-iron  blocks  weighing 
750  lb.  each,  resting  on  a  cast-iron  base 
plate  and  supported  by  four  1%-in.  manga- 
nese bronze  bolts  running  into  a  cast-steel 
yoke  at  the  top.  The  total  weight  of  the 
counterweight  is  45,700  lb.,  and,  assuming 
that  the  load  is  equally  distributed,  each 
bolt  supports  11,425  lb.,  or  a  stress  of 
4750  lb.  per  square  inch  of  metal.  Sections 
of  the  bolts  were  sent  to  the  mechanical 
division  for  test,  which  gave  an  ultimate 
tensile  strength  of  61,400  lb.  and  63,900  lb. 
per  square  inch  respectively  for  the  two 
bolts  tested.  This  would  indicate  a  factor 
of  safety  of  about  13. 

All  guard-valve  counterweight  bolts  were 
examined,  and  instructions  given  to  replace 
the  defective  ones  with  steel  bolts.  An  ex- 
amination of  the  Miraflores  spillway  coun- 
terweight bolts  resulted  in  finding  two  bolts 
broken  off  at  the  head  and  others  with  sur- 
face cracks,  indicating  probable  failure.  All 
counterweight  bolts  of  the  spillway  gate 
machines  have  been  replaced  with  steel,  and 
bronze  bolts  are  being  replaced  with  steel 
wherever  failures  occur. 


Stock  Rolls  Stones  on  Road 

Removal  of  rocks  rolled  onto  the  road  by 
stock  feeding  along  the  sidehill  above  the 
road  and  dragging  are  the  principal  duties 
of  a  caretaker  maintaining  the  12-mile 
Mongollon-Hill  section  of  the  Prescott- 
Flagstaff  highway  in  Arizona. 


moment  of  nertia  Ig  about  an  axis  through 
the  center  .  f  gravity  is  then  easily  com- 
puted by  the  equation  Ig  =  Ic  —  Ax\  This 
explains  the  procedure  in  the  table.  The 
value  of  the  section  moduli,  Ig/dc  for  com- 
pression or  Ig/dt  for  tension  are  then  ob- 
tained, if  desired. 

The  values  of  Ic  for  moment  of  inertia, 
given  in  the  last  column,  require  some  ex- 
planation. For  the  cover  plate,  flange 
plates  and  angles,  the  areas  are  multiplied 
by  the  square  of  the  distance  from  the  axis 
CC.  This  is  the  significant  term  in  the 
equation  /<,  =  /^  -f  Ax\  The  /,,  for  the 
horizontal  plates  is  negligible  and  the  near- 
est round  figure  for  the  Ig  of  the  angles  has 
been  used.  In  most  cases,  even  this  value 
for  the  angles  is  a  small  percentage  of  the 
other  figures,  and  will  not  affect  ordinary 
slide-rule  work.  Of  course  the  /  for  the 
vertical  webs  is  found  from  bd'/12  or 
Ad'/12. 

Although  for  approximate  preliminary 
computation,  rough  ratios  of  the  depth  can 
be  used  for  radii  of  gyration,  r,  the  final 
design  requires  exact  values  for  these  quan- 
tities. Hence  any  decrease  in  the  time  of 
computation  is  a  vital  factor.  The  advan- 
tages in  the  form  presented  herewith  are  in 
the  elimination  of  the  usual  work  in  com- 
puting new  lever  arms  after  the  position  of 
the  center  of  gravity  is  determined,  and  in 
the  combination  of  the  simplest  method  for 
finding  the  center  of  gravity  with  the  com- 
putation for  Ic  in  simultaneous  operations, 
followed  by  a  simple  operation  to  obtain  Ig, 
the  desired  moment  of  inertia. 
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British  Government  Fosters  Application  of 
Scientific  Research  to  Industrial  Problems 

Advisory  Council  Reports  Activity  of  Past  Year  in  Methodical 
Investigation  to  Insure  Effective  Co-operation  for  Trade  Expansion 


REPORTING  the  activities  of  the  first 
year  of  its  work,  and  discussing  in  full 
detail  in  a  56-page  pamphlet  the  plans  and 
needs  for  future  success,  the  advisory  coun- 
cil of  the  British  Committee  for  Scientific 
and  Industrial  Research  is  developing  prin- 
ciples about  which  engineers  in  this  country 
should  be  informed.  In  view  of  the  efforts 
being  made  in  the  United  States  through 
the  work  of  the  Naval  Consulting  Board 
and  the  National  Research  Board  (the  lat- 
ter discussed  editorially  on  page  639  of  last 
week's  issue),  the  following  abstract  of  the 
first  annual  report  has  direct  application 
to  the  problems  which  will  face  us  when 
the  war  is  over. 

Object  and  Appropriations 

The  advisory  council  to  the  committee  of 
the  Privy  Council  for  Scientific  and  Indus- 
trial Research,  reporting  to  the  British  Par- 
liament, was  created  July  28,  1915,  "for  (1) 
instituting  specific  researches;  (2)  estab- 
lishing or  developing  special  institutions  or 
departments  of  existing  institutions  for  the 
scientific  study  of  problems  affecting  par- 
ticular industries  and  trades;  and  (3)  the 
establishment  and  award  of  research  stu- 
dentships and  fellowships."  Its  chairman 
is  Sir  William  S.  McCormick. 

In  the  first  annual  report  of  the  commit- 
tee, recently  issued,  it  is  stated  that  twenty 
scientific  investigations  of  industrial  im- 
portance have  been  approved  and  grants 
made  to  a  number  of  individual  research 
workers,  not  exceeding  £6,000  (about  $30,- 
000)  for  the  first  year.  The  amount  appro- 
priated for  the  initiation  of  the  scheme  was 
£25,000,  and  for  the  current  year  £40,000 
was  voted. 

Scope  of  Report  of  Advisory  Council 

The  first  annual  report  of  the  advisory 
council  discusses  previous  government  ac- 
tion relating  to  the  advancement  of  trade 
and  industry  by  means  of  scientific  re- 
search, the  present  government  scheme,  the 
details  of  the  methods  used,  parallel  move- 
ments, trade  associations,  impediments  to 
industrial  research,  the  need  for  a  new  out- 
look, American  and  German  practice,  the 
sphere  of  universities  and  technical  schools 
and  of  special  research  institutes,  research 
and  government  departments,  and,  finally, 
research  and  the  empire. 

The  scope  of  the  present  work  is  further 
indicated  by  the  statement  that  the  govern- 
ment intends  to  deal  with  this  problem  as 
an  integral  part  of  a  comprehensive  im- 
provement in  the  educational  system. 

Necessity  for  Central  Control 

It  is  pointed  out  that  while  the  necessity 
for  central  control  of  the  machinery  for 
war  has  been  obvious  for  centuries,  not 
until  this  war  revealed  the  essential  unity 
of  the  knowledge  required  for  both  the  mili- 
tary and  industrial  efforts  of  a  country  was 
this  vital  fact  understood.  The  instru- 
ments of  War  are  now  forged  by  the  man  of 
science.  "This  is  equally  true  of  the 
weapons  of  industry.  The  brains,  even  the 
very  processes,  that  to-day  are  necessary  to 
the  output  of  munitions  were  yesterday 
needed,  and  will  be  needed  again  to-morrow, 


for  the  arts  of  peace.  This  is  the  central 
fact  which  justifies  the  establishment  of  the 
new  machinery  in  the  midst  of  a  struggle 
that  is  absorbing  the  whole  energies  of  the 
nation  in  a  way  no  previous  war  has  done." 

Why  Pure  Science  Must  Be  Neglected 

In  view  of  the  average  manufacturer's 
requirement  of  quick  returns,  and  as  a 
present  basis  for  a  considered  program  and 
policy,  the  council  decided  to  give  applied 
science  precedence  over  pure  science.  The 
universities,  which  are  the  natural  homes 
of  research  in  pure  science,  have  been  so 
depleted  of  both  students  and  teachers  by 
the  war  that  they  are  barely  able  to  con- 
tinue routine  work  and  cannot  command 
either  the  leisure  or  the  detachment  which 
is  an  essential  condition  of  original  re- 
search. Inquiries  show  that  "any  effective 
encouragement  of  research  in  pure  science 
must  await  the  return  of  peace." 

To  save  certain  researches  being  con- 
ducted by  professional  associations  which 
were  in  danger  of  enforced  abandonment, 
the  council  recommended  the  payment  of  a 
series  of  grants  to  the  societies  concerned. 
Many  interviews  have  been  had  not  alone 
with  the  principal  engineering  society  rep- 
resentatives but  with  others  from  profes- 
sional and  manufacturers'  associations.  It 
is  noted  that  the  most  highly  organized  in- 
dustries are  those  which  have  made  the 
most  use  of  scientific  research — especially 
the  engineering  trades,  backed  by  distin- 
guished professional  societies. 

Survey  of  Researches 

A  careful  survey  is  being  made  of  "the 
amount  and  the  character  of  the  provision 
made  in  our  higher  educational  institutions 
for  research  work,"  as  a  part  of  the  pre- 
paratory arrangements  for  a  systematic 
program  of  aid  to  individual  researchers. 
It  is  hoped,  also,  to  induce  industrial  firms 
to  inform  the  council,  in  confidence,  of  the 
problems  they  have  in  hand  or  in  contem- 
plation. "It  is  obvious  that  even  this  mod- 
est degree  of  co-ordination  will  be  abortive 
unless  the  principal  manufacturers  are  will- 
ing to  trust  the  discretion  of  the  council." 

There  are  found  indications  or  a  change 
in  view  among  certain  firms,  resulting  from 
the  necessities  of  the  war,  leading  to  inter- 
change of  information,  which  may  survive 
the  present  critical  days.  "In  the  numerous 
conferences  we  have  had  with  representa- 
tives of  different  industries  we  have  been 
impressed  with  the  spirit  of  co-operation 
which  is  growing  up  and  the  willingness  to 
accept  our  suggestions  for  the  initiation  of 
research  for  the  benefit  of  the  trade  as  a 
whole.  Co-operative  research,  when  it  has 
done  its  utmost,  will  always  leave  ample 
room  for  individual  initiative  and  ability 
in  the  application  of  its  results,  more  than 
sufficient  as  an  incentive  and  as  a  means 
to  outstanding  success.  Co-operation  is  not 
the  iiegation  of  individual  effort;  it  raises 
initiative  to  a  higher  power." 

In  spite  of  the  grave  effects  of  the  war 
on  the  field  of  research  in  educational  insti- 
tutions, the  council  has  recommended  grants 
to  some  forty  individuals.  It  is  stated  that 
"research  in  pure  science  should  be  as  much 


our  care  as  research  in  applied  science ;  it  is 
the  necessary  precedent  of  all  industrial  ap- 
plications, and  the  universities  are  pecu- 
liarly fitted  to  pursue  it,  though  for  the  rea- 
sons already  explained  it  is  not  possible  to 
do  much  in  this  direction  during  the  war." 
The  council  hopes  to  bring  more  reality  into 
academic  laboratories  now  dominated  by 
the  textbook  and  the  syllabus  of  examina- 
tion, and  "so  encourage  a  better  profes- 
sional training  for  chemists,  physicists  and 
other  men  of  science." 

Danger  in  Applied  Researches 

On  the  other  hand,  the  report  says:  "At 
the  same  time  we  recognize  that  there  is 
a  danger  in  bringing  technical  problems  too 
pressingly  to  the  notice  of  teachers  and  stu- 
dents in  educational  institutions.  We  must 
not  tempt  those  capable  of  making  advances 
in  natural  knowledge  to  abandon  their 
austere  studies  for  the  sake  of  solving  tem- 
porary and  local  technical  problems.  Still 
jess  must  students  be  encouraged  to  take  up 
such  questions  except  as  stimulating  inci- 
dents in  their  general  training.  On  the 
other  hand,  pure  science  has  in  the  past 
owed  much  to  observations,  suggestions  and 
difficulties  which  have  come  from  activities 
external  to  the  laboratory  or  study.  So  it 
will  be  again;  and  it  is  our  desire  so  to 
order  the  relations  of  workers  in  pure 
science  to  the  industries  going  on  around 
them  that  they  may  receive  the  stimulus 
of  a  wider  outlook  than  is  always  attain- 
able under  the  limitations  of  an  academic 
system  of  syllabus  and  examination.  In 
this  way  it  may  be  possible  in  the  end  to 
create  such  an  atmosphere  that  the  new 
generation  of  students  will  cease  to  draw 
a  distinction  between  'theory'  and  'prac- 
tice,' and  technologists  of  all  ranks  will 
through  them  attain  to  the  view  that 
sound  practice  is  only  theory  tempered  by 
compromise." 

Applications  for  aid  were  received  from 
the  professional  societies,  and  this  led  to 
the  formation  of  a  group  of  standing  com- 
mittees to  assist  in  surveying  the  whole 
field  of  research  and  dealing  with  such 
applications.  Three  standing  committees 
have  been  set  up— a  committee  on  metal- 
lurgy, a  committee  on  engineering  under 
Sir  Maurice  Fitzmaurice  as  chairman,  and 
a  committee  on  mining.  Each  committee 
consists  of  about  fifteen  members,  of  whom 
approximately  one-half  have  been  nomi- 
nated by  the  professional  society  con- 
cerned. 

Best  Advice  Sought 

"The  council  hope  with  the  assistance 
of  their  standing  committees,  the  profes- 
sional societies,  the  Home  Office  and  the 
Board  of  Trade  gradually  to  construct 
panels  of  names  which  will  enable  them 
to  obtain  the  very  best  advice  on  the  dif- 
ferent aspects  of  the  problems  they  are 
called  upon  to  solve.  The  advice  they 
need  may  be  commercial,  economic,  finan- 
cial, or  scientific.  The  best  opinion  in  all 
these  spheres  will,  it  is  hoped,  be  avail- 
able on  the  panels  for  the  guidance  of  the 
council  and  their  standing  committees, 
and  will  insure  the  confidence  of  the  in- 
dustries concerned  that  the  steps  proposed 
have  been  considered  in  all  their  aspects." 

Discussing  the  need  for  a  new  outlook, 
the  council  says:  "If  a  healthy  condition 
of  inquiry  is  to  be  fostered  in  the  scien- 
tific industries,  they  must  for  some  time 
to  come  expend  a  good  deal  of  attention 
and  money  upon  convincing  the  manufac- 
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turing  world  in  general  that  scientific  re- 
search is  a  paying  proposition.  They  be- 
lieve that  the  shortest  means  to  this  end 
is  an  attack  upon  the  pressing  problems 
of  manufacture  which  arise  in  the  course 
of  the  ordinary  routine — problems  which 
the  manufacturers  ought,  no  doubt,  to 
solve  by  means  of  their  own  scientific 
staffs,  but  which  their  present  staffs  are 
too  small  to  undertake,  often  because  the 
firms  are  too  small  to  bear  the  necessary 
cost.  It  was  in  this  way  that  the  univer- 
sities of  the  middle  states  of  America  con- 
vinced the  farmers  that  science  was  useful 
to  agriculture." 

Reference  is  made  to  the  work  of  the 
Mellon  Institute,  of  Pittsburgh,  and  to 
support  given  by  certain  trades  to  research 
at  Yale  University,  and  also  to  special 
grants  made  by  the  German  government 
to  single  firms  in  certain  unusual  cases. 

Conditions  of  Success 

In  conclusion,  the  report  refers  to  a  full 
list  of  the  researches  aided  up  to  the 
present,  given  in  an  appendix.  The  prob- 
able insufficiency  of  trained  research 
workers  after  the  war  is  emphasized,  and 
further,  the  need  not  so  much  for  out- 
standing minds  of  exceptional  power,  but 
for  systematized  work  of  more  ordinary 
investigators  under  competent  direction. 
"There  is  as  much  place  and  need  for 
plodding  labor  in  scientific  research  as  in 
other  kinds  of  work."  Greater  progress 
in  co-operative  effort  is  given  as  the  sec- 
ond condition  of  success,  and  the  report 
says :  "If  the  general  level  of  manufacture 
can  be  rapidly  raised  by  co-operative  effort 
in  the  exchange  of  information  between 
firms,  and  in  the  support  of  national  trade 
institutes  for  research,  as  well  as  in  the 
improvement  of  the  conditions  and  effi- 
ciency of  labor,  this  country  will  have 
gone  far  toward  establishing  its  industrial 
prosperity  on  a  firm  basis." 


Tidal  Lock  with  Special  Safety  Devices  for 
Large  Dock  at  Chemulpo,  Korea 

Japanese  Government  Is  Making  Important  Improvements  in  Harbor 
Works — Great  Range  in  Tide  Makes  Unusual  Precautions  Necessary 

By  HENRY  GOLDMARK 
Consulting  Engineer,  New  York  City;  Recently  Designing  Engineer,  Panama  Canal 


A  HUGE  DOCK,  700  x  1500  ft.  inside  di- 
mensions, provided  with  storage  sheds 
and  railroad  connections,  is  being  con- 
structed by  the  Japanese  government  in  the 
harbor  of  Chemulpo,  Korea.  Owing  to  the 
extreme  range  of  tides  at  this  port,  the 
tidal  locks  and  gates  at  the  ocean  end  were 
designed  with  special  safety  devices  to  pre- 
vent danger  to  shipping  and  to  the  miter 
gates.  Among  the  principal  features  here 
presented  are  the  valve  frames  and  operat- 
ing mechanism,  the  gate  operating  ma- 
chinery and  the  electrical  equipment. 

General  Features 

In  pursuance  of  its  policy  of  industrial 
development  in  Korea,  the  Japanese  gov- 
ernment is  making  some  important  im- 
provements in  the  harbor  of  Chemulpo,  the 
principal  port  of  the  country.  The  facili- 
ties for  the  transfer  of  freight  have  been 
very  meager,  as  the  great  range  of  the  tide 
and  the  absence  of  suitable  docks  have  made 
it  necessary  to  load  and  unload  all  large 
vessels  by  lighters. 

The  works  i.ow  under  construction  con- 
sist of  an  inclosed  basin,  the  Jinsen  dock,  in 
which  vessels  will  be  moored,  and  a  tidal 
lock  connecting  the  dock  with  the  outer 
harbor.  It  is  also  proposed  to  improve  the 
channel  leading  from  the  lock  entrance  to 
deep  water.  The  dock,  which  is  about  700 
ft.  wide  and  1500  ft.  long,  is  to  be  provided 
with  storage  sheds  and  railroad  connections. 
A  minimum  depth  of  27.5  ft.  will  be  main- 
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tained  at  all  times.  When  the  tide  falls 
below  this  normal  dock  level  the  gates  will 
be  closed  and  vessels  locked  in  and  out.  At 
higher  stages  of  the  tide  all  the  gates  will 
be  wide  open  and  ships  will  pass  freely  from 
the  outer  harbor  to  the  mooring  basin. 

Details  of  Lock 

The  lock  is  shown  in  plan  and  elevation 
in  one  of  the  drawings.  It  has  a  clear  width 
of  60  ft.,  a  length  of  424  ft.  between  the 
gates  and  a  depth  of  48  ft.,  giving  a  free- 
board of  4  ft.  above  the  high  water  of  or- 
dinary spring  tides.  The  walls  are  of  mass 
concrete,  faced  with  granite  at  the  gate 
quoins  and  sills  and  other  important  points, 
and  there  are  heavy  floors,  from  10  to  15 
ft.  thick,  reinforced  with  steel  rails. 

The  filling  system  consists  of  a  longitudi- 
nal culvert  6  ft.  wide  and  71/2  ft.  high  in 
each  side  wall,  with  six  horizontal  3  x  4-ft. 
outlets,  the  bottoms  of  which  are  7  ft.  above 
the  lock  floor.  The  culverts  for  emptying 
the  lock  are  of  the  same  size  as  the  fill- 
ing culverts,  and  discharge  through  outlets 
in  the  lower  gate  recesses.  There  are  six 
valves  in  all,  which  are  in  the  main  cul- 
verts, four  used  in  daily  operation,  the 
other  two,  at  the  ocean  end,  being  utilized 
only  when  the  lock  is  to  be  pumped  out. 

The  steel  lock  gates  are  of  the  mitering 
type  with  air  chambers,  and,  like  the  valves, 
are  operated  by  electric  motors.  Four  cap- 
stans, also  driven  by  electricity,  will  be  in- 
stalled to  assist  in  the  handling  of  vessels. 

Details  of  Valves 

The  general  plan  of  the  valves  at  the 
upper  end  of  the  lock  and  the  machinery 
for  raising  and  lowering  them  is  given  in 
one  of  the  drawings.  The  double  valves  at 
the  lower  end  have  a  common  operating 
mechanism  with  a  single  motor.  One  of 
the  valves  with  its  frame  is  seen  in  one  of 
the  photographs  taken  at  the  shops,  where 
they  were  all  assembled  to  guard  against 
errors  in  fitting.  It  will  be  noticed  that 
they  are  of  the  type  known  as  "wagon-body" 
valves,  which  roll  on  four  large  wheels  se- 
cured to  the  main  casting.  This  form  has 
been  used  extensively  on  Canadian  canals 
and  also  in  the  United  States,  and  was 
adopted  for  the  large  drydock  at  Panama 
just  completed. 

For  openings  of  moderate  size,  wagon- 
body  valves  are  simpler  and  cheaper  than 
Stoney  valves  with  loose  trains  of  small 
rollers,  and  move  quite  as  freely.  They  have 
generally  been  built  of  structural  steel, 
though  cast  iron  was  preferred  for  the  Jin- 
sen dock  in  order  to  reduce  the,  corrosion  in 
salt  water.  Careful  workmanship  is  neces- 
sary to  insure  an  equal  distribution  of  the 
hydrostatic  load  over  the  wheels,  and  their 
chilled  treads  should  be  accurately  ground 
to  size. 

The  design  adopted  for  the  fixed  frames 
in  the  walls  was  the  result  of  careful  study 
and  is  believed  to  have  special  merits. 
Much  trouble  has  been  experienced  with 
large  valves  in  setting  the  frames  correctly 
in   the  concrete,   especially   when   the   side 
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castings  are  not  rigidly  connected.  In  many 
cases  the  main  frame  does  not  extend  above 
the  culvert  opening,  and  small  guide  rails 
are  used  for  the  upper  part  of  the  gate 
travel,  which  it  is  almost  impossible  to  set 
accurately.  In  some  large  locks  recently 
built  the  great  care  required  in  placing  the 
fixed  frames  interfered  seriously  with  rapid 
and  economical  concreting.  Nevertheless, 
it  was  afterward  necessary  to  go  to  heavy 
expense  in  correcting  errors  in  setting. 

Advantages  of  These  Frames 

The  frames  here  adopted  are  made  long 
enough  to  guide  the  valves  through  their 
whole  stroke,  and  have  heavy  cross-pieces 
at  the  top  and  bottom.  These  maintain  the 
correct  distance  between  the  side  pieces  and 
permit  the  entire  frame  to  be  handled  as  a 
unit.  Even  if  it  should  be  slightly  out  of 
plumb,  the  valve  would  work  properly,  as 
the  stem  has  a  flexible  connection  at  the 
lop.  All  the  frames  were  assembled  in  the 
shop  to  guard  against  errors.  The  joint  be- 
tween the  valve  and  frame  is  made  tight 
at  the  sides  and  top  by  rubber  seals  and  at 
the  bottom  by  a  strip  of  babbitt  metal  on 
which  the  valve  rests. 

The  valve  is  raised  and  lowered  by  a  stem 
made  of  6-in.  double  extra-heavy  pipe,  which 
(8  fastened  to  a  pin  at  the  bottom  and 
screwed  at  the  top  into  a  crosshead  nut  of 
phosphor  bronze.  The  latter  is  moved  up 
and  down  by  a  revolving  screw  and  comes 
to  rest  against  springs  at  the  top  and  bot- 
tom. It  is  guided  by  steel  bars  riveted  to 
a  suspended  structural  frame.  There  is  a 
roller  thrust  bearing  to  resist  the  down- 
ward force,  while  the  small  upward  reac- 
tion is  taken  by  a  shoulder  in  the  casting. 
The  screw  is  driven  from  the  motor  shaft 
by  a  gear-and-pinion  reduction  and  two 
bevel  gears.  The  small  gears,  motors  and 
other  electrical  equipment  are  in  a  separate 
machinery  room,  the  horizontal  shaft  pass- 
ing through  a  stuffing  box  in  the  dividing 
wall  so  as  to  exclude  water  from  the  ma- 
chinery. 

Lock  Gates 

The  lock  gates  are  of  the  mitering  type, 
with  air  and  water  chambers.  Single-skin 
gates  without  flotation  chambers  have  many 
advantages,  even  for  fairly  large  locks, 
(IS  all  parts  are  more  accessible  for  inspec- 
tion, repainting  and  repair,  while  they  are 
also  lighter  and  less  expensive.  Plans  for 
both  types  were  submitted  to  the  harbor 


authorities.  They  preferred  the  double- 
skin  gate. 

The  gate  leaves  are  horizontally  framed, 
with  girders  4  ft.  deep,  spaced  about  5  ft. 
apart,  so  that  the  interior  compartments 
are  comparatively  easy  of  access.  Their 
shape  is  the  same  as  that  used  at  Panama 
and  in  the  latest  lock  at  Sault  Ste.  Marie, 
the  lower  face  being  straight  throughout, 
the  upper  curved  near  the  ends.  Curved 
leaves,  forming  a  circular  arch  from  quoin 
to  quoin,  are  still  advocated  by  some  engi- 
neers, but  very  seldom  built,  as  a  slight  sav- 
ing in  weight  is  more  than  balanced  by  the 
greater  cost  of  the  shopwork.  Straight 
leaves  have  also  practical  advantages,  es- 
pecially in  avoiding  deep  recesses  in  the 
masonry. 

The  upper  gates  are  39  ft.  and  the  lower 


LOCK    GATE    LEAF     NEARLY    ASSEMBLED 


47  ft.  high,  the  length  of  the  leaf  being  33 
ft.  and  the  rise  of  the  sill  equal  to  one-fifth 
of  the  lock  width.  There  are  three  sets  of 
vertical  frames  extending  from  the  top  to 
the  bottom  and  channel  intercostals,  for 
stiffening  the  skin,  at  intervals  of  about  2 
ft.  At  the  quoin  and  miter  posts  heavy 
vertical-plate  diaphragms  distribute  the  end 
thrust. 

The  gates  rest  on  hemispherical  pintles 
of  nickel  steel  14  in.  in  diameter,  with  car- 
bon-steel pin  caps,  and  turn  at  the  top  on 
1 0-in.  nickel-steel  pins  with  phosphor-bronze 
bushings.  The  quoin  and  miter  posts  and 
the  clapping  sill  attached  to  the  gate  are 
of  greenheart  timber,  and  the  hollow  quoins 
and  fixed  sills  of  polished  granite.  The  air 
chamber  in  the  lower  part  of  the  gate,  which 
is  not  subdivided,  is  accessible  at  all  times 
by  a  manshaft  with  ladders  extending  to 
the  top;  and  there  is  also  a  manhole  near 
the  bottom.  The  upper  part  of  the  gate 
forms  a  water  chamber.  The  entire  weight 
is  hung  from  the  anchorage,  as  no  rollers 
on  the  lock  floor  are  used.  There  are  two 
riveted  anchor  frames,  triangular  in  shape, 
one  at  right  angles  to  the  lock  wall,  the  other 
approximately  parallel  to  it,  which  extend 
about  14  ft.  into  the  concrete.  The  upper 
and  lower  gate  leaves  weigh  290,000  lb.  and 
240,000  lb.  respectively.  One  of  the  larger 
leaves  was  completely  assembled  at  the  con- 
tractor's yard.  Two  photographs  herewith 
show  stages  of  the  erection.  The  gates  will 
be  erected  in  the  field  by  Japanese  contrac- 
tors. 

Gate-Operating  Machinery 

The  mechanism  for  opening  and  closing 
the  gates  is  of  the  bullwheel  type  devised 
by  E.  Schildhauer  for  the  Panama  Canal. 
The  motor  and  the  smaller  gears  are  again 
placed  ■  in  a  watertight  machinery  room. 
Some  interesting  tests  made  in  the  Panama 
locks  since  their  completion  have  shown 
that,  under  the  conditions  prevailing  there, 
the  resistance  to  the  movement  of  the  gates 
is  greater  when  they  are  close  to  the  sill 
than  in  any  other  part  of  their  travel. 

In  the  plans  here  adopted  a  slight  change 
in  the  position  of  the  bullwheel  center  was 
made,  by  which  the  speed  of  the  gate  when 
almost  fully  closed,  and  hence  the  maximum 
motor  load,  has  been  greatly  reduced.  A 
similar  reduction  in  the  resistance  to  the 
gate  at  the  other  end  of  its  stroke  was  ob- 
tained by  deepening  the  recesses  in  the 
walls. 


686 


ENGINEERING     RECORD 


Vol.  74,  No.  23 


The  three-phase  alternating  current  at 
60  cycles  and  220  volts  is  furnished  by  a 
central  power  house,  which  also  serves  other 
installations.  All  the  sluice  and  lock  gate 
motors  are  normally  operated  from  a  small 
central-control  house  at  the  middle  of  the 
lock  wall,  but  each  motor  can  also  be  con- 
trolled from  a  switchboard  in  its  own  ma- 
chinery room.  The  main  control  switch- 
board is  on  the  second  floor  of  the  control 
house,  from  which  all  parts  of  the  lock  are 
visible  to  the  operator.  All  power  and  con- 
trol cables  are  cambric-insulated  and  lead- 
sheathed,  and  drawn  through  iron  conduits 
embedded  in  the  concrete  close  to  the  top 
of  the  lock  wall. 

The  motors  are  started  and  stopped  by 
contactor  panels  in  the  several  machinery 
rooms.  There  are  two  double-pole  contac- 
tors for  each  motor,  one  for  opening  and 
the  other  for  closing  the  gate,  which  carry 
the  main  current.  The  motors  are  ordi- 
narily started  by  the  operator  in  the  con- 
trol house,  and  stopped  by  a  limit  switch 
connected  to  the  motor  shaft  when  the  gate 
or  valve  has  reached  the  end  of  its  travel. 
Indicators  are  installed  both  in  the  individ- 
ual machinery  rooms  and  the  control  house. 
There  is  a  set  of  three  lights  for  each  ma- 
chine. Red  and  blue  lights  indicate  the 
open  and  closed  positions  respectively;  the 
white  lights  show  when  a  valve  or  gate  is 
in  motion. 

All  the  motors  for  the  gate  and  valve 
operation  are  interchangeable,  being  stand- 
ard 22-hp.  motors  with  a  synchronous  speed 
of  720  r.p.m.  They  are  of  the  squirrel-cage 
form,  designed  for  intermittent  service, 
entirely  inclosed  and  fitted  with  solenoid 
brakes  mounted  on  extensions  of  the  motor 
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shaft.  As  a  safety  provision  against  over- 
loading the  sluice-valve  motors,  there  are 
mechanical  friction  cutoff  couplings  at- 
tached to  the  motor  shafts.  In  the  case  of 
the  lock  gates,  overload  on  the  motor  and 
excessive  strains  in  the  gate  and  machinery, 
due  to  accidental  obstructions,  are  guarded 
against  by  an  auxiliary  cut-out  switch  fast- 
ened to  the  strut,  which  stops  the  motor 
when  the  compression  of  the  springs  in  the 
strut  exceeds  proper  limits. 

Special  Safety  Devices  Required  by  Tidal 
Conditions 

The  great  range  of  the  tides  at  Chemulpo 
and  the  character  of  the  gate-operating  ma- 
chinery introduce  some  special  dangers, 
which  are  absent  in  most  other  locks.  The 
dangers  in  question  are  of  two  kinds : 

The  first  would  occur  in  case  of  failure 
to  close  the  gates  when  the  tide  dropped 
to  normal  dock  level.  The  depth  of  water 
would  soon  be  insufficient  to  float  vessels 


and  serious  damage  might  easily  result.  A 
neglect  of  this  kind  is  not  unlikely  to  occur, 
especially  at  night,  when  there  may  be  only 
a  single  attendant  on  duty. 

To  meet  this  danger,  it  is  proposed  to 
install  a  simple  telltale  device.  It  consists 
of  a  float  switch  placed  in  a  well  in  the  dock 
wall,  which  will  ring  a  signal  bell  when  the 
water  drops  below  any  desired  level.  Con- 
nections are  made  with  the  operating  cir- 
cuits, so  that  the  bell  will  continue  to  ring 
until  the  attendant  has  closed  the  proper 
switches  and  all  the  upper  lock  gates  and 
valves  have  actually  started  to  close.  It  was 
not  thought  safe  to  have  the  lock  gates  close 
automatically,  as  there  would  be  some  risk 
of  collision  with  a  passing  vessel. 

Danger  From  High  Tides 

The  second  danger  to  be  guarded  against 
would  arise  from  neglect  to  open  a  lock  gate 
when  the  tide  rose  higher  than  the  water 
level  on  the  upper  side  of  the  gate.  Where 
miter  gates  are  operated  by  chains  it  is  cus- 
tomary to  leave  the  latter  loose  after  the 
gates  have  been  closed,  so  that  a  pressure 
on  the  downstream  face  merely  opens  the 
leaves.  With  the  type  of  machinery  in  the 
Jinsen  dock  the  strut  holds  the  gates  very 
rigidly  and  a  reverse  water  pressure  pro- 
duces strains  in  the  strut  and  the  gate 
leaves.  As  the  tidal  rise  at  Chemulpo  is 
very  rapid,  at  times  over  1  in.  per  minute, 
the  stresses  Would  become  excessive  within 
a  very  short  time.  It  was  therefore  thought 
best  to  have  the  gates  open  automatically, 
especially  as  it  is  not  easy  at  night  to  tell 
just  when  the  levels  balance. 

The  proposed  protective  device  should  be 
entirely  effective.  It  consists  of  an  electric 
switch  similar  to  the  cut-out  switch  men- 
tioned, and  is  also  fastened  to  the  operat- 
ing strut.  When  the  reversed  water  pres- 
sure acts  on  the  closed  leaf,  the  strut  short- 
ens, and  its  two  sections  slide  on  each  other. 
As  soon  as  this  movement  has  reached  any 
desired  amount  the  switch  starts  the  motor 
and  opens  the  gate.  It  is  proposed  to  attach 
these  switches  to  all  the  gate  leaves,  as  the 
reversed  head  may  occur  at  both  ends  of 
the  lock. 

Personnel 

The  general  contract  for  the  lock  equip- 
ment was  awarded  through  Mitsui  &  Com- 
pany, Inc.,  to  the  McClintic-Marshall  Com- 
pany of  Pittsburgh,  which  built  the  miter 
gates  at  its  Rankin  plant.  The  machinery 
was  manufactured  by  the  Fawcus  Machine 
Company,  and  the  electric  equipment  by  the 
General  Electric  Company.  Some  of  the 
heavier  iron  castings  were  made  by  the 
Davies  &  Thomas  Company  at  Catasauqua, 
Pa. 

The  general  and  detailed  plans  were  pre- 
pared by  Henry  and  C.  J.  Goldmark,  con- 
sulting engineers,  of  New  York  City,  who 
also  supervised  the  construction  on  behalf 
of  the  harbor  authorities.  N.  Sakaide  is  the 
government  engineer  in  charge. 
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Cord  Wood  Shrinks  25  Per  Cent  in 
Sawing 

Two  students  of  the  University  of  Wash- 
ington, working  under  the  direction  of  the 
College  of  Forestry,  have  found  that  a  cord 
of  full-length  wood  when  sawed  into  short 
lengths  and  repiled  in  the  ordinary  stack 
shrinks  on  an  average  about  25  per  cent. 
For  close  piling  in  which  all  the  sticks  are 
carefully  fitted  together  the  shrinkage  is 
about  13  per  cent. 
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Discuss  Illinois  Bridge  Specifications 

Chicago  Association  of  Commerce  Committee  Gets  Opinions  of  University 
Professors     on     Permissible     Unit     Stresses     in     Concrete     Structures 


THE  adequacy  and  economy  in  the  design 
of  the  concrete  highway  bridges  of 
Ihinois  have  been  under  investigation  as  a 
part  of  the  work  of  the  good-roads  com- 
mittee of  the  Chicago  Association  of  Com- 
merce. Founded  on  correspondence  with 
various  university  bridge  departments,  the 
report  indicates  that  the  specifications  are 
high  grade,  although  they  might  be  modified 
in  a  few  instances.  Points  with  reference 
to  loading,  stresses  and  use  of  high-carbon 
steel  are  given  below. 

An  explanation  of  certain  clauses  in  the 
specifications  was  furnished  by  W.  W.  Marr, 
state  highway  engineer.  As  to  live  loads 
for  concrete  bridges,  he  states  that  the 
expected  life  of  concrete  bridges  is  con- 
sidered so  much  greater  than  that  of  steel 
bridges  that  the  loads  are  assumed  consid- 
erably higher  than  for  steel  structures.  As 
an  alternative  to  a  live  load  of  125  lb.  per 
square  foot,  the  load  diagram  used  is  the 
approximate  equivalent  effect  on  a  rein- 
forced-concrete  slab  of  a  24-ton  steam-plow 
tractor,  and  is  probably  as  satisfactory  a.? 
any  that  may  be  devised  for  use,  considering 
the  heaviest  motor  trucks  now  known.  Such 
loads  are  as  yet  unknown  on  county  high- 
ways in  Illinois.  Prof.  F.  E.  Turneaure, 
University  of  Wisconsin,  stated  that  he  did 
not  consider  this  assumption  excessive. 

Concrete  Arches 

Illinois  does  not  permit  concrete  arches 
unless  founded  on  solid  rock  or  unusually 
firm  hardpan,  except  for  paved  culverts  and 
very  small  paved  bridges.  Professor  Tur- 
neaure called  attention  to  the  fact  that  a 
number  of  arches  in  Wisconsin  have  been 
built  on  pile  foundations  driven  in  good, 
firm  soil,  with  entire  success;  also  two 
arches  on  gravel  foundations  without  piling. 

With  reference  to  concentrated  loads  on 
steel  bridges,  Mr.  Marr  said  that  with  con- 
crete floors  the  Illinois  specifications  call  for 
a  uniform  live  load  of  1440  lb.  per  foot  of 
floor  slab  on  the  concrete  subfloor  slab.  In 
explanation  he  stated  that  this  is  the  ap- 
proximate equivalent  to  the  heaviest  con- 
centrated motor-truck  wheel  load  to  be  ex- 
pected. It  is  based  on  the  maximum  stringer 
spacing  allowed,  which  in  turn  has  been 
found  to  represent  the  approximate  econom- 
ical maximum.  This  provides  a  floor  slab 
having  a  total  thickness  of  about  4  in., 
which  is  about  the  minimum  thickness  that 
can  be  constructed  and  cured  satisfactorily 
without  using  extraordinary  precautions. 

"Just  what  assumptions,"  Professor  Tur- 
neaure said,  "should  be  made  with  regard 
to  the  load  on  the  portion  of  the  concrete 
floor  under  the  drive  wheel  of  the  traction 
engine,  particularly  if  the  same  has  sharp 
lugs,  is  problematical.  The  writer  does  not 
believe  that  an  assumption  of  1440  lb.  per 
square  foot  of  floor  slab  is  at  all  excessive." 

High-Compression  Unit  Stresses 
Explained 

For  reinforced  slab  structures  the  Illinois 
and  Wisconsin  permissible  stresses,  in 
pounds  per  square  inch,  are  as  given  in  the 
table. 

For  reinforced-concrete  girders  the  com- 
pression is  1000  lb.  in  Illinois  and  700  lb. 
in  Wisconsin.  For  plain  and  reinforced- 
concrete  arches  it  is  800  lb.  in  both  states. 


Mr.  Marr  says:  "Considering  the  length 
of  span  for  which  girders  are  used,  the 
probability  of  the  maximum  load  coming 
upon  the  structure  is  considerably  more  re- 
mote than  in  the  case  of  simple-slab  bridges. 
The  uniform  live  load  produces  the  greatest 
moment  in  the  girders,  except  for  the 
shortest  girder  spans.  In  short,  for 
through-girder  spans  the  girders  are  ar- 
bitrarily increased  in  depth  and  width 
beyond  that  theoretically  required  to  afford 
protection  to  the  traffic  as  side  rails  and  for 
appearance. 

"The  only  load  which  may  now  be  antici- 
pated which  might  approximate  125  lb.  per 
square  foot  on  a  16-ft.  roadway  bridge  over 
a  length  as  much  as  50  ft.  is  that  of  a  string 
of  7  cu.  yd.  trailers  hauled  by  a  steam 
tractor.  Such  an  outfit  was  purchased  by 
the  State  Highway  Department  some  years 
ago  and  produced  the  equivalent  load  of 
about  110  lb.  per  square  foot  over  a  width 
of  16  ft.  and  a  length  of  about  50  ft.  The 
use  of  this  outfit  has  been  virtually  aban- 
doned because  it  has  been  found  im- 
practicable to  provide  road  surfaces  to 
accommodate  the  load.  Should  such  loads 
occur  in  the  future  on  county  highways, 
they  would  undoubtedly  be  rare.  The  dead- 
load  stress  is  under  that  recommended  by 
the  Joint  Committee. 

Through-Girder  Bridge  Tested 

"A  40-ft.  clear  span,  18-ft.  roadway,  rein- 
forced-concrete through-girder  test  bridge 
.  was  built  at  the  Southern  Illinois  peniten- 
tiary and  was  subjected  to  various  test 
loads.  A  live  load  equivalent  to  thirteen 
times  the  live  load  used  in  designing  was 
imposed  for  four  days  in  an  attempt  to 
break  the  bridge.  No  failure  occurred.  A 
load  equivalent  to  eleven  and  one-half  times 
the  designing  load  (1450  lb.  per  square 
foot)  was  left  in  place  for  more  than  one 
year  and  no  failure  occurred  (see  'Test  of  a 
40-Ft.  Reinforced  Concrete  Highway  Bridge' 
by  D.  A.  Abrams,  Proceedings  of  the  Ameri- 
can Society  for  Testing  Materials,  Vol.  13, 
1913).  The  observed  stress  in  the  girder 
steel  was  only  about  one-half  that  computed 
by  the  usual  formula,  considering  each 
girder  as  a  unit  independent  of  the  floor. 
Loading  the  bridge  to  destruction  has  been 
abandoned. 

"Considering  the  probable  rare  occurrence 
of  the  maximum  load,  the  age  of  the  con- 
crete when  such  a  load  may  be  expected  and 
the  behavior  of  the  test  bridge  above  men- 
tioned, the  compressive  stress  allowed  for 
concrete  in  girder  bridges  is  not  considered 
too  high.  In  deck-girder  bridges,  on  account 
of  the  floor  slab  forming  a  part  of  the  area 
in  compression,  the  concrete  stress  is  low. 

"Compression  in  arches  is  lower  than  for 
girder  bridges  because  of  uncertain  tem- 
perature effects  and  on  account  of  the  effect 


Permissible   Stresses   for   Reinforced   Slab 
Structures 

Wisconsin  Illinois 

Tension   in   concrete None  None 

Compression  in  concrete    (Class  A)       700  800 

.Sliear  (diagonal  tension)  in  con- 
creC>  when  no  shear  reinforcement 
is   provided    30  40 

Shear  (diagonal  tension)  in  con- 
crete when  reinforcement  is  pro- 
vided for  shear  in  excess  of  40  lb. 
per   square    inch 120  120 

Bond  between  reinforcing  steel  and 

concrete    (surface   area) 120  80 

Tension  in  reinforcing;  steel 16,000       12,000 


of  the  possible  nonrigidity  of  foundations. 

"Extensive  tests  made  under  the  direc- 
tion of  Prof.  F.  O.  Du  Four  and  the  State 
Highway  Department  have  indicated  plainly 
that  impact  may  be  disregarded  in  the  de- 
sign of  such  bridges  as  are  provided  by 
these  specifications. 

"In  general,"  said  Professor  Turneaure, 
"there  is  very  little  difference  between  the 
two  sets  of  specifications.  I  think  that  the 
allowable  stress  of  80  lb.  of  the  Illinois 
specifications  is  better  than  the  120  lb.  of 
the  Wisconsin  specifications.  Relative  to 
girders  I  should  say  that  the  1000  lb.  allow- 
able stress  on  concrete  was  high.  I  should 
prefer  the  Wisconsin  rule." 

Comments  on  Specifications 

The  comment  of  Prof.  0.  H.  Basquin, 
Northwestern  University,  is  as  follows : 

"The  compressive  stress  in  concrete 
girders  seems  too  high,  even  in  view  of  the 
explanation.  Nothing  is  said  as  to  the 
method  of  estimating  these  stresses;  there- 
fore these  are  the  actual  stresses.  The 
explanation  would  rather  indicate  that  the 
method  of  estimating  the  stresses  in  the 
bridges  tested  may  be  in  error. 

"The  compressive  stress  in  concrete  seems 
too  high  for  plain  concrete  arches  and  per- 
haps also  for  those  that  are  reinforced." 

N.  B.  Carver,  instructor  in  highway 
bridge  engineering.  University  of  Illinois, 
wrote  with  reference  to  the  specifications  in 
general  as  follows: 

"My  opinion  is  that  in  the  main  the  speci- 
fications depend  primarily  upon  the  loadings 
and  unit  stresses  specified.  In  the  light 
of  experiments  that  have  been  made  I  be- 
lieve these  specifications  to  be  safe  and 
economical.  My  reasons  for  that  belief  are 
based  on  the  evidence  which  appears  in  the 
following  published  articles."  Ten  refer- 
ences were  given. 

Prohibits  High-Carbon  Steel 

"High-carbon  steel  is  prohibited  in  the 
Illinois  specifications,"  said  Mr.  Marr,  "be- 
cause the  added  cost  of  bending  in  scattered 
bridge  work  makes  it  uneconomical.  In 
addition,  much  trouble  has  been  experienced 
from  breakage  due  to  rough  handling  and 
during  bending." 

Professor  Turneaure  agreed  with  Mr. 
Marr  on  this  point  and  added  that  the  high- 
carbon  steel  was  not  so  reliable  as  mild  steel. 


Geodetic  Survey  Party  Adopts 
Auto-Truck  Transport 

Observations  have  just  been  completed 
by  the  U.  S.  Coast  and  Geodetic  Survey  on 
an  arc  of  primary  triangulation  630  miles 
long  from  northern  Utah  to  northeastern 
Oregon  and  thence  to  Portland.  For  the 
first  time  on  this  class  of  work  the  survey- 
ing party  was  transported  by  automobile 
truck,  and  as  a  result  of  the  experience 
with  them  all  parties  engaged  on  similar 
work  are  to  be  provided  with  this  means  of 
transportation.  The  truck  carried  the  party 
to  the  bases  of  the  peaks  from  which  ob- 
servations were  made,  the  equipage  and 
instruments  being  transported  to  the  top 
by  horses  or  members  of  the  party.  Most 
of  the  observations  were  made  by  night, 
using  acetylene  lamps  for  sights.  Observa- 
tions were  made  from  end  to  end  of  one 
line  134  miles  long  in  this  way.  The  eleva- 
tions of  a  large  number  of  mountain  peaks 
were  determined  accurately  by  triangula- 
tion for  the  first  time  by  this  survey.  The 
party  was  in  charge  of  C.  V.  Hodgson. 
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George's  Opportunity 

Sir:  I  respectfully  suggest  that  the 
American  Society  of  Civil  Engineers  adopt 
as  its  motto  for  the  coming  year  the  fami- 
liar slogan,  "Let  George  Do  It,"  as  the 
nominees  for  the  ensuing  year  are:  Presi- 
dent, George  Pegram;  vice-presidents, 
George  Kittredge  and  George  Webster ;  and 
treasurer,  George  Tillson. 

New  York  City.     Frederick  H.  Pond. 


Information  Wanted  on  Turnouts 
for  Concrete  Roads 

Sir:  Can  you  tell  me  where  I  can  get 
some  information  on  the  omission  of  shoul- 
ders on  single-track  concrete  roads  and  the 
use  of  turnouts?  The  turnouts  are  to  be, 
say,  6  ft.  in  width  and  40  ft.  in  length,  and 
be  placed  at  500-ft.  intervals  on  alternate 
sides  of  the  road.  If  you  can  give  me  the 
names  of  any  engineers  or  communities  that 
have  used  this  construction  I  would  appre- 
ciate it. 

Greenville,  Miss.  A.  R.  Alling. 


Cast-Iron  Rocker  Shoes 
Successful 

Sir:  In  an  article  on  the  steel-bridge 
standards  of  the  Iowa  Highway  Commis- 
sion in  the  Engineering  Record  of  Dec. 
12,  1914,  page  631,  the  writer  made  brief 
mention  of  the  rocker  shoes  used  on  truss 
spans  70  ft.  or  more  in  length.  No  details 
were  given  at  that  time.  In  view  of  the 
fact  that  this  type  of  expansion  bearing 
has  been  used  successfully  for  several  years, 
the  accompanying  details  and  photograph 
may  be  of  some  interest. 

The  usual  type  of  roller  bearing  with 
rollers  from  2  to  4  in.  in  diameter,  in  gen- 
eral use  for  highway  bridges,  is  very  un- 
satisfactory because  it  soon  clogs  with  dirt 
and  rust  and  is  practically  never  cleaned. 
The  rockers  as  shown  were  designed  to 
overcome  this  objection.  They  were  first 
suggested  and  used  in  .some  of  the  earlier 
designs  of  the  commission  by  Prof.  J.  E. 
Kirkham  of  the  Iowa  State  College,  and, 
so  far  as  the  writer  knows,  the  use  of  this 
type  of  expansion  bearing  for  highway 
bridges  is  original  with  Professor  Kirkham. 


In  the  earlier  designs  the  rockers  varied 
considerably  in  dimensions  and  minor  de- 
tails, but  the  bridge  designs  have  since 
been  standardized,  and  for  the  past  three 
years  they  have  been  built  as  shown  in  the 
accompanying  details,  which  are  for  a 
standard  110-ft.  through  riveted  truss  span 
with  16-ft.  roadway  and  concrete  floor.  The 
rockers  have  been  used  for  bridges  with 
concrete  floors,  and  of  span  lengths  up  to 
150  ft.  For  the  longer  and  heavier  spans 
the  thickness  of  the  vertical  webs  and  of 
the  masonry  plate  is  increased.  The  ma- 
sonry plates  are  made  of  such  area  that  the 
pressure  on  the  masonry  is  limited  to  400 
lb.  per  square  inch.  The  rockers  are  an- 
chored to  the  masonry  with  1%-in.  swedged 
bolts  passing  through  the  rocker  portion 
as  shown.  The  wedge-shaped  anchor  bolt 
slots  provide  for  the  free  expansion  and 
contraction  of  the  trusses. 

It  will  be  noted  that  the  standard  rock- 
ers are  of  cast  iron  rather  than  cast  steel. 
The  principal  reasons  for  this  are  that  good 
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DETAILS   OF   ROCKER  AT   EXPANSION    END 

iron  castings  are  more  easily  obtainable  in 
small  shops  than  good  steel  castings,  and 
the  iron  castings  are  the  cheaper.  The 
same  type  of  rocker  bearing  is  adapted 
to  long-span  plate  girders  by  the  use  of 
an  upper  cast  shoe  bolted  to  the  sole  plate 
of  the  girder  and  connected  to  the  rocker 
pin. 

The  cost  of  the  cast-iron  rockers  com- 
pares favorably  with  that  of  roller  bear- 
ings, and  the  results  have  been  much  more 
satisfactory  than  could  have  been  expected 
with  the  latter  type  of  expansion  bearing. 

E.  F.  Kelley, 
Assistant    Bridge    Engineer,    Iowa    State 
Highway  Commission. 

Ames,  Iowa. 


CAST-IRON   ROCKER  IN   110-FOOT  SPAN 


Roots  Grow  Rapidly  in  Sewer 

Sir:  In  the  accompanying  illustration  is 
shown  a  six  months'  growth  of  elm  roots  in 
a  12-in.  storm  sewer.  All  were  taken  from 
a  length  of  about  30  ft.  The  section  of 
storm  sewer  from  which  these  roots  were 
taken  was  thoroughly  cleaned  in  December, 
1915.  Recently,  after  a  heavy  rain,  it  was 
noticed  that  the  water  did  not  get  away 
from  this  section  properly.  Upon  investiga- 
tion the  trouble  proved  to  be  roots,  most  of 
which  were  raked  out.  The  remainder  were 
removed  by  the  machine. 

This  sewer,  which  was  constructed  about 
six  years  ago,  was  not  laid  to  a  true  grade, 
there  being  a  rise  toward  the  outlet  suffi- 
cient to  hold  water  the  full  depth  of  pipe  at 
the  clogged  section.  This  has  been  an  ex- 
ceptionally dry  season  and  has  caused  the 


ELM  ROOTS  GROW   IN   A    12-INCH    STORM    SEWER 

roots  to  search  the  sewers  more  vigorously 
for  water. 

Fortunately  there  is  another  storm  sewer 
across  the  street,  low  enough  so  that  by  lay- 
ing a  cross-connection  the  defective  sewer 
can  be  thoroughly  drained,  thus  removing 
the  constant  water  supply  which  gave  the 
roots  such  rapid  growth. 

C.  E.  Henderson, 

St.  Augustine,  Fla.  City  Engineer. 


Quality  of  Concrete — and  of 
Engineering  Supervision 

Sir:  Under  the  caption,  "Quality  of  Con- 
crete," you  have  an  editorial  in  your  issue 
of  Nov.  11,  page  577,  commenting  on  the 
report  of  a  bridge  failure  at  Independence, 
Ore.  This  editorial  brings  to  mind  the  old 
expression  that  "you  cannot  legislate  effi- 
ciency"— and  so  it  is  with  a  specification, 
"you  cannot  legislate  proper  construction." 
You  can  suggest  and  direct  that  such  and 
such  things  shall  be  used  and  i)erformed, 
but  the  result  depends,  more  than  on  this, 
on  the  man  who  is  doing  the  directing; 
that  is,  the  inspector,  and  on  the  engineer 
or  other  person  delegated  to  supervise  the 
construction.  A  set  of  plans  and  specifica- 
tions can  be  ever  so  carefully  drawn,  but 
unless  the  work  is  delivered  into  the  hands 
of  competent  and  honest  inspectors  and  com- 
petent and  honest  supervising  officials, 
what  is  the  use? 

I  do  not  believe  I  am  exaggerating  when 
I  say  that  at  least  50  per  cent  of  our  public 
improvements  are  improperly  inspected. 
And  why?  Simply  because  we,  as  engi- 
neers, are  content  to  sit  tight  at  the  critical 
time  and  criticise  afterward.  We  do  not 
bring  the  matter  home  with  sufficient  force 
to  the  political  officeholder  that  competent 
inspection  is  one  of  the  main  essentials  of 
successful  work.  We  object  probably  in  a 
weak  sort  of  way,  but  not  convincingly,  and 
the  result  is  that  some  political  supporter 
or  personal  friend  of  the  officeholder  gets 
the  job. 

It  is  the  general  supposition  of  the  lay- 
man that  all  that  is  necessary  for  successful 
inspection  is  to  have  somebody  on  the  job; 
no  matter  who  it  is,  just  so  he  is  on  the 
job.  The  engineer  will  see  to  it  that  the 
work  is  being  done  right,  that's  his  busi- 
ness. The  job  fails,  and  the  engineer  gets 
the  blame.  Why  shouldn't  he?  If  he  is  so 
timid  as  to  tolerate  such  an  organization 
for  the  carrying  out  of  the  work  he  has  so 
carefully  planned  he  deserves  to  get  the 
blame. 

You  never  see  a  lawyer  delegating  to  an 
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incompetent  the  defense  of  an  important 
case  which  he  has  gone  to  considerable 
trouble  to  prepare;  nor  a  doctor  a  serious 
and  complicated  operation.  They  either  go 
ihrough  with  and  dictate  the  policies  of 
\.ne  procedure  or  else  they  do  not  act.  And 
so  it  should  be  with  engineers;  they  should 
hold  out  for  the  fin^l  say  as  to  who  shall 
supervise  or  inspect,  or  else  refuse  to  act. 

Nor  can  you  always  lay  the  blame  for 
poor  inspection  on  the  political  officeholder. 
How  often  do  we  see  the  engineer,  who  is 
given  absolute  authority  for  creating  his 
construction  organization,  hire  cheap  help 
for  the  sake  of  saving  a  few  dollars.  Cheap 
help  as  a  rule  denotes  incompetence.  Low 
pay  is  conducive  to  dishonesty.  In  this  age 
we  usually  get  just  what  we  pay  for.  Cheap 
help  means  cheap  work;  a  cheap  contract, 
trouble. 

So  I  say  it  is  up  to  the  engineer  to  see, 
first,  that  he  has  competent  assistants;  sec- 
ond, that  the  contractor  is  to  receive  a  rea- 
sonable price  for  his  work,  and,  third,  that 
the  work  is  done  properly.  Every  failure 
discredits  not  only  the  engineer  who  had 
charge  of  the  work,  but  also  the  whole  pro- 
fession. The  greater  the  number  of  fail- 
ures, the  greater  is  our  discredit  in  the 
minds  of  the  public. 

Another  matter  which  you  refer  to  and 
in  which  I  cannot  concur  is  that  of  speci- 
fying the  strength  a  concrete  shall  attain 
within  a  certain  specified  time.  Theoreti- 
cally this  is  good,  but  is  it  practical?  I 
think  not.  If  I  get  the  correct  impres- 
sion, you  would  take  samples  of  the  con- 
crete as  it  was  being  run,  and  then  at  the 
expiration  of  the  required  time,  test  it  and 
find  out  if  the  job  complied  with  the  specifi- 
cations. In  the  meantime  the  work  has  con- 
tinued and  possibly  has  been  completed. 
I  suppose  the  remedy  would  be  to  tear  it 
down  and  try  again. 

This  is  exactly  where  most  of  our  trouble 
comes  under  the  present  system.  The  er- 
ror is  committed  but  not  discovered  until 
some  time  later.  To  correct  it  would  neces- 
sitate the  removal  of  considerable  other 
work  which  apparently  is  good,  so  we  take 
a  chance.  Like  all  other  forms  of  gam- 
bling, we  win  sometimes,  and  sometimes 
we  do  not.  When  we  do  not  win,  it  is 
a  failure. 

It  is  my  belief,  and  I  think  the  majority 
of  the  profession  will  agree  with  me,  that 
the  proper  time  to  stop  faulty  work  is  while 
it  is  being  done,  and  that  the  time  to  catch 
faulty  materials  is  when  they  are  being  de- 
livered. If  sufficient  care  were  used  at  the 
time  the  specifications  are  drawn  to  obtain 
a  correct  knowledge  of  the  materials  avail- 
able and  draw  the  specifications  accord- 
ingly, and  if  we  would  then  see  to  it  that 
the  conditions  during  construction  are  car- 
ried out  as  they  should  be,  we  should  have 
far  fewer  failures  and  far  less  criticism. 

Summing  the  whole  situation  up,  we 
come  to  the  following  conclusions:  First, 
an  engineer  should  not  accept  a  commission 
until  he  has  some  assurance  that  suitable 
provisions  will  be  made  for  carrying  out 
the  construction  end;  second,  he  should  give 
careful  consideration  to  the  selection  of  the 
materials,  the  conditions  under  which  they 
are  to  be  used,  and  all  local  conditions  likely 
to  aflfect  the  quality  of  the  work,  then  limit 
the  requirements  of  the  specifications  to 
these  conditions;  and,  third,  he  should  not 
be  found  guilty  of  practising  false  economy 
or  of  having  a  philanthropic  feeling  for  the 
contractor.  G.  C.  Pruett, 

Miles  City,  Mont.  City  Engineer. 


Derricks  on  Yadkin  River  Power 
Project 

Sir:  Referring  to  the  article  in  your 
issue  of  Nov.  18,  page  610,  on  the  Yadkin 
River  power  project,  we  wish  to  call  your 
attention  to  an  omission  in  regard  to  the 
equipment.  You  speak  of  the  American 
Hoist  &  Derrick  Company's  derricks  being 
used  on  this  work,  but  you  do  not  mention 
the  hoisting  engines. 

These  derricks  are  operated  by  9  x  10 
double-cylinder  tandem-drum  Lidgerwood 
hoists,  with  their  patent  bullwheel  swinging 
gear. 

We  designed  a  special  derrick  engine  for 
the  Hardaway  Contracting  Company,  for 
use  on  its  different  contracts.  The  design 
is  generally  that  of  our  standard  derrick 
hoist,  but  made  with  larger-faced  swinging 
drums,  which  necessitated  heavier  gears 
and  heavier  shafts.  The  hoisting  drums  are 
fitted  with  non-burn  Autobesto  lined  brakes. 


engineers  overnight.  The  majority  of  them, 
the  country  over,  are  honest  men,  anxious 
to  do  their  best  for  the  community.  It  is 
not  uncommon  for  them  to  go,  individually, 
at  their  own  expense,  to  examine  work  sim- 
ilar to  some  that  may  be  proposed  in  their 
own  town.  Very  frequently  they  do  the 
same  thing  while  on  business  or  pleasure 
trips  to  other  towns  in  the  country,  or 
even  abroad.  Their  work  in  connection 
with  a  sewage-disposal  plant  is  fully  as  im- 
portant as,  and  often  much  more  difficult 
than,  that  of  the  engineer,  and  they  are 
seldom  paid  for  it  except  with  abuse. 

Sewage-disposal  plants  cost  large  sums 
of  money,  which  usually  means  a  bond  issue 
authorized  by  popular  vote.  In  other 
words,  the  voters  must  be  convinced  of  the 
wisdom  and  desirability  of  the  expense. 
This  often  requires  years  of  hard  work. 
Experienced  public  officials  understand  per- 
fectly that  they  are  not  by  any  means  their 
own  masters;  they  must  convince  their  con- 
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two  on  each  drum.  Mr.  Hardaway's  desire 
was  to  have  a  hoist  that  would  withstand 
every  abuse. 

Mr.  Hardaway  has  so  far  as  possible 
standardized  all  his  equipment,  as  this  sim- 
plifies the  matter  of  repairs,  and  also  his 
men  when  shifted  from  one  work  to  an- 
other are  familiar  with  the  apparatus  they 
have  to  handle.  This  is  an  important  ad- 
vantage where  comparatively  unskilled  labor 
is  used. 

We  have  sold  to  the  Hardaway  Contract- 
ing Company  127  hoists,  steam,  electric  and 
air-driven,  since  it  commenced  standardiz- 
ing its  equipment,  and  are  building  twelve 
more  for  that  company  at  the  present  time. 

We  inclose  a  photograph  taken  during 
the  floods,  showing  the  location  of  these 
derricks. 

Lidgerwood  Manufacturing  Company, 
John  Sindair, 
Manager  Advertising  Department. 

Experts  Overnight 

Sir:  I  read  with  much  interest  the  edi- 
torial in  your  issue  of  Nov.  18,  page  607, 
entitled  "Experts  Overnight."  I  beg  to 
suggest,  however,  that  there  may  be  an- 
other side  to  the  story. 

As  no  detailed  information  is  given  as 
to  the  exact  conditions  surrounding  the 
junket  in  question,  I  will  speak  only  in  gen- 
eral terms.  Men  occupying  the  positions 
mentioned  are  mostly  men  of  the  world,  of 
mature  age,  possessed  of  tact  and  common 
sense  and  under  no  illusions  as  to  their  own 
ability    to    become   expert    sewage-disposal 


stituents  of  the  wisdom  of  their  acts.  They 
have  to  deal  with  the  hostile  press,  the  rep- 
tile press,  the  conservative  press,  the  un- 
wise friendly  press  and  the  technical  press 
— although  few  read  the  latter;  they  are 
all  mouthpieces  of  appropriate  elements  in 
the  community.  Property  owners,  who  are 
usually  influential  people,  dread  the  in- 
creased taxes,  while  other  important  groups 
of  people  would  prefer  to  have  the  money 
spent  for  civic  centers,  school  houses,  parks, 
playgrounds,  waterworks,  street  cleaning  or 
hospitals.  Successful  politicians  realize 
that  they  must  lead  public  opinion,  but 
must  never  advance  so  rapidly  as  to  get  out 
of  touch  with  it ;  otherwise  all  their  projects 
will  be  wrecked. 

Whenever  a  sewage-disposal  proposition 
is  agitated  every  politician,  public  official 
and  prominent  citizen  who  is  supposed  to 
have  any  say  in  the  matter  is  besieged  by 
a  multitude  of  engineers,  contractors,  pat- 
entees, etc.,  every  one  of  whom  presents  a 
proposition  which  he  insists  is  the  very 
thing  and  the  only  thing.  These  proposi- 
tions differ  widely  in  character  and  esti- 
mated cost.  Some  of  the  proposers  are  hon- 
est and  capable  and  some  are  not.  The  offi- 
cials are  well  aware  that  an  engineer  must 
be  selected,  but  whom  shall  they  select? 
Their  information  on  that  subject  is  by  no 
means  as  extensive  as  yours,  Mr.  Editor. 

Many  patentees  maintain  competent  staffs 
of  engineers  who  have  made  a  specialty  of 
that  work.  Their  experience  is  wider  than 
that  of  anybody  else  except  a  few  famous 
experts,  and  they  are  usually  willing  to  do 
the  engineering  work  and  take  their  pay  in 
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the  form  of  a  royalty.  Many  contracting 
companies  also  maintain  competent  staffs 
of  engineers,  and  they  have  the  advantage  in 
that  they  can  be  held  responsible  for  their 
preliminary  estimates  and  for  the  success- 
ful operation  of  the  plant,  as  well  as  for 
patent  infringements.  A  competent  inde- 
pendent engineer  is  best  of  all,  but  many 
engineers  have  a  personal  equation  in  the 
form  of  a  percentage  which  must  be  added 
to  their  preliminary  estimates  to  cover  the 
total  cost  of  the  work.  This  percentage 
varies  from  10  to  50  or  more.  Appropria- 
tions and  bond  issues  for  public  works  must 
generally  be  sufficient  to  complete  the  work, 
in  order  to  make  the  contracts  legal,  and  if 
a  supplementary  appropriation  is  required 
the  public  officials  are  subjected  to  a  great 
deal  of  very  awkward  questioning. 

An  agitation  for  an  important  public 
work  can  hardly  get  far  until  the  public 
is  reliably  informed  as  to  the  roughly  ap- 
proximate total  cost  of  the  proposition.  A 
competent  engineer  would  hardly  risk  his 
reputation  on  a  preliminary  estimate  with- 
out an  investigation  which  might  cost  thous- 
ands of  dollars.  There  are  no  funds  avail- 
able. What  more  natural  thing  is  to  be  done 
than  to  send  a  delegation  of  prominent  citi- 
zens or  responsible  officials  to  other  cities 
where  sewage-disposal  plants  are  in  opera- 
tion and  ascertain  how  successful  they  are, 
under  whose  patents,  if  any,  they  were 
built,  who  were  the  engineers  in  charge  of 
design  and  construction,  and  what  was  the 
cost. 

Besides,  if  the  project  is  in  the  agitation 
stage  the  average  voter  will  listen  much 
more  attentively  to  a  man  who  has  seen  the 
thing  with  his  own  eyes  than  to  the  man 
who  has  obtained  his  information  at  second 
or  third  hand,  and  the  officials  and  politi- 
cians are  the  ones  who  have  to  do  most  of 
the  talking  to  the  public.  True,  they  might 
have  sent  the  city  engineer  just  as  well,  but 
he  might  be  a  candidate  for  sewage-disposal 
engineer.  If  an  expert,  however  famous, 
delivers  public  addresses  as  an  advocate  of 
the  project,  the  ordinary  citizen  assumes 
at  once  that  he  is  looking  for  a  job. 

Harrisburg,  Pa.  Willis  Whited. 


Gas  Companies  Not  Opposed  to 
Heat-Unit  Standard 

Sir:  In  the  editorial  entitled  "A  Profit- 
Sharing  Plan  for  a  Gas  Company,"  pub- 
lished in  the  Engineering  Record  of  Nov. 
18,  page  609,  there  is  an  inference  that  the 
general  adoption  of  the  heat-unit  standard 
for  gas  quality  has  been  delayed  in  this 
country  due  to  the  gas  companies'  attitude. 
This  is  directly  the  opposite  to  the  true 
state  of  affairs.  It  is  doubtful  if  there  is 
a  gas  company  in  this  country  which  would 
not  cheerfully  adopt  the  heat-unit  standard 
if  the  utilities  commissions  permitted  it. 
In  fact,  at  the  recent  annual  meeting  of  the 
American  Gas  Institute  a  resolution  was 
adopted  recommending  the  total  heating 
value  as  the  only  standard  basis  of  rating 
the  quality  of  all  manufactured  gas  dis- 
tributed in  the  United  States. 

There  are  various  reasons  why  the  arti- 
ficial-gas industry  desires  to  make  its  gas 
to  a  heat-unit  standard.  Modern  gas  illu- 
mination, as  typified  by  the  gas  mantle,  de- 
pends on  the  heat  value  rather  than  on  the 
candlepower  for  its  efficiency.  Long-dis- 
tance transmission,  which  has  enabled  gas 
companies  to  extend  their  services  to  out- 
lying communities,  whose  populations  in 
themselves  would  not  justify  the  investment 


represented  in  a  gas  plant,  requires  high- 
pressure  distribution.  Such  a  system  of 
distribution  is  impossible  under  a  candle- 
power  requirement  for  quality. 

The  cost  of  manufacture. of  heat-unit  gas 
is  less  than  that  of  candlepower  gas,  due 
to  the  fact  that  oil  has  to  be  introduced  in 
the  manufacture  of  the  latter  to  give  it  the 
proper  illuminating  value.  In  this  connec- 
tion there  is  another  advantage  in  that  the 
smoking  up  of  ceilings,  walls,  etc.,  is  very 
largely  reduced  to  the  point,  in  fact,  where 
it  becomes  negligible. 

So  desirable  is  the  heat-unit  standard  to 
the  gas  company  that  the  company  to  which 
you  allude,  the  Peoples  Gas  Light  &  Coke 
Company  of  Chicago,  has  spent  great  sums 
of  money  in  publicity  matter  to  educate 
the  people  of  that  city  up  to  the  point  where 
it  might  make  its  proposition  for  a  change 
in  standards.  It  was  not,  and  is  not  a  case 
of  the  company  hanging  back,  but  of  the 
public  not  being  educated  up  to  the  point 
where  sentiment  would  not  be  adverse  to 
the  change. 

Your  editorial  would  also  leave  the  im- 
pression that  the  adoption  of  the  heat-unit 
standard  is  not  so  general  as  it  is.  In  addi- 
tion to  Wisconsin,  Massachusetts  and  New 
York  (Second  District),  New  Hampshire, 
Connecticut,  Pennsylvania,  New  Jersey, 
Maryland  and  other  states  and  the  District 
of  Columbia  have  adopted  this  standard, 
which  is  already  in  effect  in  Great  Britain 
and  Continental  Europe.  In  1915  Canada 
also  adopted  a  heat-unit  standard  on  much 
the  same  basis  as  Great  Britain's. 

Your  allusion  to  the  plan  to  build  a  by- 
product coke-oven  plant  may  lead  to  some 
confusion  in  the  minds  of  your  readers. 
Byproduct  coke-oven  plants,  though  large 
producers  of  gas,  can  by  no  means  be  sub- 
stituted for  the  usual  city  gas  plant.  Their 
principal  product  is  not  gas,  and  in  conse- 
quence their  operation  must  depend  to  a 
large  extent  on  industrial  conditions.  If 
the  market  were  glutted  with  coke,  for  ex- 
ample, it  is  quite  likely  that  many  would 
curtail  their  operations. 

During  the  past  few  years  many  of  these 
plants  have  been  constructed  and  a  consid- 
erable number  are  now  under  construction. 
Several  of  them  sell  their  surplus  gas  to 
city  gas  companies,  but  they  in  nowise  les- 
sen the  responsibility  of  the  city  companies 
to  have  sufficient  plant  available  to  supply 
the  demand. 

The  gas  plant  in  the  strict  sense  of  the 
word  is  in  existence  to  meet  the  current  de- 
mand for  gas,  and  must  meet  it.  It  cannot 
reduce  its  output  at  will,  dependent  upon 
whether  there  is  a  good  market  for  its  coke 
or  tar  products,  as  the  byproduct  company 
can.  These  latter  companies  have  come  into 
great  prominence  as  gas  producers.  It  is 
likely  that  they  will  increase  in  number  and 
output  at  a  rapid  rate  in  the  future,  espe- 
cially if  proper  tariff  legislation  is  passed 
for  the  protection  of  the  dvestuffs  industry, 
but  they  are  not  gas  plants,  as  the  gas 
industry  understands  the  term. 

The  editorial  on  the  whole  is,  in  my  opin- 
ion, extremely  valuable,  and  carefully  con- 
sidered. The  facts  as  presented  reveal  a 
good  general  knowledge  of  the  existing  con- 
ditions in  the  gas  industry,  and  it  cannot 
but  have  the  effect  of  directing  your  read- 
ers' attention  to  an  industry  they  should 
know  a  great  deal  about,  concerning  which, 
nevertheless,  they  in  reality  know  very 
little.  Eugene  C.  Miles, 

Editor,  American  Gas  Light  Journal. 

New  York  City. 


Warehouse  Footings  Rest  on 
Concrete  and  Sand  Piles 

Sir:  The  following  piece  of  construction 
may  be  of  interest  to  the  readers  of  the 
Engineering  Record.  It  was  interesting  to 
the  writer,  as  it  is  new  in  his  experience. 

Our  company  built  a  five-story  reinforced- 
concrete  warehouse  for  the  Kansas  Ice  & 
Storage  Company  of  Salina.  The  building 
was  completed  this  summer  and  is  now  in 
use.  All  footings  rest  on  9-in.  concrete  and 
sand  piles,  the  accompanying  illustrations 
showing  a  typical  interior  footing. 

The  following  tests  were  made  on  this 
type  of  pile  by  R.  H.  Short,  manager  of  the 
plant  and  designer  of  the  building : 


Sand  Pile  6  Inches  in  Diameter 

Settlement  in 
Load.  lb.  24  hours,  in. 

7,600 % 

11,100 •% 

14,420 '1 

Sand  Pile  9  Inches  in  Diameter 

Settlement  in 
Load.  lb.  24  hours,  in. 

4,520 % 

7,950 •% 

11,170 •! 

•Total  settlement. 


The  variation  in  the  result  of  two  piles 
was  probably  due  to  variation  in  the  soil, 
which  is  a  sandy  loam.    The  test  piles  were 


TYPICAL    INTERIOR 
FOOTING      OF      WARE- 
HOUSE 

Holes  drilled  with 
post-hole  auger,  filled 
with  sand  and  tamped 
as  filled.  Cap  and  top 
of  pile  poured  at  same 
time. 
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about  100  ft.  apart.  The  tests  were  made 
by  setting  a  large  box  on  a  pipe  with  a  plate 
on  the  end,  which  rested  directly  on  the 
sand.  The  box  was  then  filled  with  shot. 
Readings  from  the  benchmark  were  made 
with  an  ordinary  level. 

Eberhardt  Construction  Company, 
D.  B.  Duncan,  Vice-President. 

Salina,  Kan. 


Dams  in  Pennsylvania 

Fifty-one  applications  for  the  construc- 
tion of  new  dams  were  received  or  con- 
sidered by  the  Water  Supply  Commission 
of  Pennsylvania  during  the  year  1915  and 
forty-three  permits  were  issued.  This  in- 
formation is  contained  in  the  commission's 
latest  annual  report.  Three  of  the  proposed 
dams  exceeded  40  ft.  in  height,  the  maxi- 
mum height  being  68  ft.  Twenty-nine  ap- 
plications for  permission  to  make  changes 
or  repairs  to  existing  dams  were  received 
and  twenty-three  approved.  Construction 
work  was  continued  on  thirty-two  projects 
under  permits  issued  prior  to  1915.  The 
number  of  existing  dams  examined  was 
348,  and  repairs  or  alterations  were  ordered 
on  121  of  these.  The  total  number  of  field 
examinations  made  in  connection  with  dams 
was  626. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Tripod  Used  to  Swing  Ram  on 
Pipe-Laying  Job 

IN  LAYING  the  18-in.  pipe  for  the  Lind- 
say-Strathmore  irrigation  project  in 
California  the  plan  of  using  a  200-lb.  ram 
for  driving  the  pipe  into  place  was  tried 
out  instead  of  employing  hand  sledges  in 
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SWINGING   RAM    DRIVES   PIPE    HOME 

the  ordinary  way.  The  ram  was  swung  by 
block  and  tackle  from  a  tripod  made  up,  as 
shown  in  the  illustration,  of  2-in.  pipe. 

Working  with  machine-banded  pipe  in 
12-ft.  lengths  and  with  slip  Joints  fitting 
into  couplings,  it  was  found  that  on  this 
work  the  crew  of  five  men  and  foremen 
completed  in  the  trench  an  average  of  1100 
ft.  to  1200  ft.  in  a  nine-hour  day. 

This  is  about  an  average  rate  of  prog- 
ress whether  the  pipe  is  driven  home  by 
means  of  sledges  or  by  the  device  shown. 
The  Redwood  Manufacturing  Company, 
which  holds  the  contract  on  this  work, 
pointed  out  that  although  the  time  required 
in  shifting  the  apparatus  almost  offset  the 
time  saving  which  its  use  effected,  the  use 
of  the  tripod  made  the  work  much  easier 
for  the  men. 


Lime  Used  to  "Blast"  Old  Founda- 
tions Between  Running  Machines 

SEVERAL  hard  brick  foundations  for 
large  blowing  engines  were  taken  out  a 
number  of  years  ago  at  the  Edgar  Thom- 
son Steel  Works  of  the  Carnegie  Steel  Com- 
pany, at  Braddock,  Pa.,  by  loading  holes 
drilled  in  them  with  lumps  of  freshly 
slaked  lime.  The  foundations  were  located 
between  other  blowing  engines  which  it 
was  necessary  to  keep  in  operation,  and 
blasting   was  considered   dangerous,   while 


chipping  the  old  foundations  out  by  hand 
would  have  been  very  expensive  and  slow. 

The  old  foundations  were  about  12  x 
20  ft.  in  plan  and  12  ft.  high.  Holes  were 
drilled  into  the  top  face  3  ft.  apart  each 
way.  Each  of  these  holes,  3  in.  in  diameter 
and  3  ft.  deep,  was  first  filled  to  a  depth 
of  1  ft.  with  iy2-in.  to  y2-in.  lumps  of 
freshly  slaked  lime,  and  sufficient  water 
was  poured  in  to  cover  the  lime.  Then 
another  foot  of  lime  and  more  water  was 
added,  filling  the  hole  within  6  in.  of  the 
top,  after  which  the  top  of  the  hole  was 
filled  with  brick  drillings  rammed  tightly. 
The  holes  were  filled  this  way  one  at  a 
time,  in  order.  After  about  10  minutes, 
cracks  would  start  in  all  directions  from 
the  first  holes  filled,  and  in  a  short  time 
after  all  the  holes  were  loaded  the  entire 
top  of  the  foundation  would  be  broken  into 
pieces  approximating  3-ft.  cubes.  This  was 
the  largest  size  that  could  conveniently  be 
removed  by  hand,  but  the  foundation  might 
have  been  broken  into  chunks  of  any  size 
by  varying  the  depth  and  spacing  of  the 
holes.  The  holes  had  to  be  loaded .  rapidly, 
and  the  workmen  were  kept  off  the  top  of 
the  foundation  after  the  loading  was  fin- 
ished, as  on  one  occasion  the  tamping  blew 
out  of  a  hole.  The  method  made  no  dirt 
and  no  noise,  and  involved  no  danger  of 
damage  to  the  moving  machinery  less  than 
10  ft.  away. 

Ramps  on  Both  Sides  of  Dumping 
Platform  Save  Time 

A  DUMPING  platform  with  inclines  on 
both  sides  is  being  used  to  unload 
motor  trucks  of  the  Cleveland  Builders' 
Supply  Company  in  constructing  the  3500,- 
000  reinforced-concrete  building  of  the 
Richman  Brothers  Company  in  Cleveland. 
With  this  arrangement  the  trucks  do  not 
have  to  turn  around  or  back  away  after 
dumping,  but  drive  straight  across  the  bins 


and  down  on  the  other  side.  The  nine  back- 
dumping  White  trucks  employed  on  the  job 
discharge  their  loads  through  holes  over  the 
bins  in  the  plank  roadway.  The  truck 
wheels  are  kept  from  going  into  these  holes 
by  timber  guard  rails  which  the  trucks 
straddle.  Plank  "splash"  boards  resting  on 
short  posts  and  on  these  guard  rails  are 
placed  behind  the  truck  by  the  dumpman  to 
keep  material  from  spilling  over  the  wheel 
tracks.  The  trucks  follow  each  other  very 
closely,  as  concrete  is  mixed  and  placed  at 
a  rapid  rate,  and  the  double  runway  is  said 
to  save  considerable  time  in  dumping. 


Release  Valve  Maintains  Pressure 
in  Highway  Water-Supply  Line 

By  HARLAN  H.  EDWARDS 
Urbana,  Illinois 

IN  ORDER  to  maintain  a  uniform  pres- 
sure in  the  discharge  line  of  a  piston 
pump  a  simple  weighted  pressure-release 
valve  is  being  used  by  an  Illinois  highway 
contractor.  The  valve  is  in  a  pipe  line 
supplying  water  for  a  concrete  mixer  on 
the  thin-base  monolithic  brick-pavement 
construction  of  Bishop  and  Liddell,  near 
Milford,  Iroquois  County,  111.  A  T  was  in- 
serted in  the  discharge  line,  to  which  were 
fitted  a  nipple  and  a  valve.  A  waste  pipe 
was  run  from  the  valve  to  a  ditch  near  by. 
In  operation  the  pump  is  run  continuously 
by  a  gasoline  engine,  and  the  pressure  is 
regulated  by  placing  the  weight  at  any 
desired  point  along  the  lever  arm.  In  this 
way  the  pressure  at  the  mixer,  wherever 
it  may  be  along  the  road,  can  be  main- 
tained constant  by  a  small  movement  of  the 
weight. 

The  use  of  such  a  valve  insures  a  con- 
tinuous supply  of  water  in  reliable  volume 
and  smooth  running  of  the  pump  without 
constant  attention. 


UP  ONE  SIDE  AND  DOWN   THE  OTHER — TRUCKS  STRADDLE    GUARD    RAILS    OVER    DUMPING   GATES 
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Light  Crane  Unloads  Stone  and 
Hauls  Scraper  to  Spread  It 

THE  Harrison  Engineering  &  Construc- 
tion Company  in  resurfacing  a  road 
near  Buffalo,  N.  Y.,  has  taken  advantage  of 
a  parallel  electric-railway  line  to  develop 
the  novel  method  of  unloading  and  spread- 
ing road  metal  shown  in  the  photograph. 
The  stone  is  delivered  in  gondola  cars  on 
the  electric  road,  unloaded  by  a  Byers  Auto- 
Crane  and  dumped  in  the  center  of  the  road 
in  front  of  a  wheeled  scraper.  The  scraper 
is  hitched  to  the  crane,  and  as  the  latter 
piles  up  stone  in  the  roadway  it  backs  away, 
drawing  the  scraper  after  it  and  spreading 
the  stone.  The  car  of  stone  is  kept  within 
reach  of  the  crane  by  the  electric  locomo- 
tive. It  can  readily  be  seen  that  work 
done  in  this  way  progresses  much  more 
rapidly  than  with  hand  unloading  and 
spreading,  to  say  nothing  of  the  great  re- 
duction in  the  size  of  the  crew  required. 


Light- Wood  Spouting  Plant  Saves 
on  Small  Remote  Job 

By  JOHN  A.  HAMILTON 
Monongahela  Valley  Water  Company, 
Elizabeth,    Pa. 

THE  PLANT  shovra  in  the  photograph 
was  used  by  the  writer  to  distribute 
the  1100  yd.  of  concrete  in  building  a  1,- 
000,000-gal.  clear-water  basin,  and  should 
prove  economical  on  other  comparatively 
small  jobs  where  steel  spouting  equipment 
is  not  available.  The  main  tower  was  54 
ft.  high.  The  three  light  movable  towers, 
made  entirely  of  2  x  4-in.  lumber,  were  36, 
26  and  16  ft.  high  respectively.  They  were 
spaced  30  ft.  apart,  giving  the  chutes  a 
slope  of  1  on  3,  on  which  the  concrete  ran 
smoothly.  Each  section  of  chute  was  32  ft. 
long  and  was  constructed  of  16-ft.  2  x  10- 
in.  plank,  with  a  2  x  10-in.  rib  16  ft.  long 
spiked  to  the  bottom.  The  ends  of  the 
chutes  were  held  together  by  a  single  ver- 
tical bolt  at  the  towers,  which  made  a  swing 
joint.  Handles  were  spiked  to  these  light 
wood  towers,  and  it  was  possible  to  move 
the  end  of  the  chute  line  to  any  point  of  the 


SCRAPER   HITCHED  TO   CRANE   SPREADS   STONE   UNLOADED  AS  LATTER  BACKS  DOWN  ROAD 


85  X  130-ft.  basin  in  20  minutes.  As  steel 
equipment  would  have  been  expensive  for 
this  job,  the  nearest  point  at  which  it  could 
have  been  purchased  being  several  hundred 
miles  away,  the  wood  construction  used  rep- 
resented a  considerable  saving  in  the  cost 
of  the  concrete  plant. 


Permanently  Straighten  Drill  Rod 
That  Persisted  in  Bending 

By   H.  S.  CARPENTER 
CoblesWll,   N.   Y. 

A  WELL-DRILL  rod  which  persisted  in 
bending  after  it  had  twice  been 
straightened  by  the  manufacturer  of  the 
drill  was  straightened  by  the  writer  for  the 
third  time  last  June  by  compressing  the 
metal  at  the  bend,  and  has  since  been  giv- 


ing satisfactory  service.  The  well  drill  is 
in  service  making  blast  holes.   . 

Since  steel  can  be  deformed  more  easily 
in  tension  than  in  compression,  it  is  likely 
that  the  first  time  this  rod  was  bent  the 
elastic  limit  of  the  steel  was  passed  on  the 
convex  side  of  the  bend,  resulting  in  per- 
manent displacement  of  the  molecules. 
When  the  rod  was  straightened  the  first 
time  it  was  evidently  bent  back  by  hammer- 
ing on  the  end,  or  by  other  means  which 
applied  the  force  to  the  heated  bend  in  a 
way  that  did  not  recompress  the  displaced 
molecules  on  the  convex  side,  but  merely 
stretched  the  concave  side  beyond  the  elas- 
tic limit,  resulting  in  permanent  distortion 
of  the  rod  by  increasing  its  length  without 
reducing  its  cross-section  at  the  bend.  This 
produced  a  weak  spot  in  the  rod,  and  it 
bent  at  the  same  point  again  soon  after  it 
was  put  in  service.  It  seems  to  have  been 
given  the  same  treatment  the  second  time, 
which  did  not  improve  it,  as  it  bent  in  the 
same  place  for  the  third  time  on  being  put 
back  in  service.  This  time,  instead  of  send- 
ing it  back  to  the  manufacturer,  it  was 
straightened  on  the  job. 

Three  light  rails  were  laid  parallel  on  the 
ground  and  leveled.  The  stem,  heated,  was 
laid  across  these  rails  with  the  convex  side 
of  the  bend  down  and  the  middle  of  the 
bend  over  the  center  rail.  The  rod  was 
then  hammered  on  top  directly  in  the  con- 
cave side  of  the  bend  until  it  was  straight- 
ened. The  hammering  was  done  lightly 
with  an  8-lb.  sledge.  Striking  was  con- 
tinued till  the  rod  could  roll  completely  over 
and  remain  in  contact  with  all  three  rails. 
In  this  way  the  "grain"  of  the  metal  at  the 
bend  was  worked  closer  instead  of  being 
stretched  still  further,  and  was  restored  to 
something  like  its  original  condition.  The 
rod  has  been  in  service  for  several  months 
since  and  has  given  no  further  trouble. 


WOOD  CHUTE  LINE  ON    LIGHT  TOWERS  MOVED  TO    ANY  PART  OF  BASIN  IN  20  MINUTES 


Mechanical  Engineers  in  War  Service 

Nearly  900  members  of  the  Institute  of 
Mechanical  Engineers  are  known  to  be  in 
active  service,  and  many  others  are  engaged 
on  munition  or  other  war  work. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Massachusetts  Commission 
Issues  Bridge  Order 

As  Result  of  Accident  in  Which  Fifty  Lives 

Were  Lost — Bridge  Inoperative  Until 

All  Gates  Are  Closed 

The  Massachusetts  Public  Service  Commis- 
sion, after  an  extensive  investigation  by  its 
inspection  department  of  the  accident  on  Nov. 
7,  resulting  in  the  loss  of  nearly  fifty  lives 
when  an  electric  car  plunged  into  the  Fort 
Point  Channel  in  Boston  after  going  through 
the  gate  at  the  open  Summer  Street  draw- 
bridge, has  issued  its  finding  and  also  an- 
nounced its  orders  for  preventing  such  acci- 
dents in  the  future.  The  report  of  the  in- 
spection department  was  made  by  its  chief, 
George  W.  Bishop,  and  is  quoted  in  full  in  the 
finding.  The  orders  resulting  from  the  in- 
vestigation are  as  follows: 

"Every  street  railway  in  Massachusetts 
operating  cars  or  trains  over  drawbridges  on 
surface  lines  shall  at  once  establish  positive 
stops  at  a  reasonable  braking  distance  from 
each  drawbridge,  subject  to  the  approval  of 
the  commission,  to  protect  traffic  going  in 
either  direction,  and  shall  erect  at  each  stop- 
ping place  a  stop  sign  visible  both  by  day  and 
night,  the  type  of  sign  and  rules  governing  its 
use  to  be  approved  by  the  commission. 

"Every  such  company  shall  make  seasonable 
application  to  the  proper  municipal  authorities 
for  the  location  or  relocation,  at  a  reasonable 
braking  distance  from  each  end  of  each  draw- 
bridge, of  suitable  gates,  painted  with  alternate 
white  and  black  diagonal  stripes  and  provided 
at  night  with  red  lights  located  at  reasonable 
intervals  on  the  upper  portion,  such  gates  to 
be  properly  illuminated  and  interlocked  with 
the  bridge  machinery  so  that  the  latter  cannot 
be  operated  unless  all  the  gates  are  closed. 

"Wherever,  for  any  reason,  it  is  found  im- 
practicable to  secure  such  location  or  relocation 
of  drawbridge  gates,  every  such  co-npany,  pro- 
vided the  necessary  consent  is  obtained  from 
the  proper  municipal  authorities,  shall  install 
and  maintain,  at  a  reasonable  braking  distance 
from  each  end  of  each  drawbridge,  a  smash- 
board  signal  or  similar  device  so  interlocked 
with  the  operating  mechanism  of  the  draw 
span  as  to  make  it  impossible  for  the  draw- 
tender  to  open  the  draw  before  the  smash- 
board  is  in  proper  position." 


Coroner  Calls  on  Engineers  to  Propose 
Safeguards  for  Bridges 

Several  prominent  people  in  Chicago  recently 
plunged  to  their  death  in  ah  automobile  which 
fell  into  the  Chicago  River  at  the  Twelfth 
Street  bridge.  Peter  Hoffman,  coroner,  ap- 
pointed a  commission  on  bridge-safety  equip- 
ment headed  by  L  F.  Stern,  consulting  engi- 
neer, to  make  recommendations  which  could 
be  submitted  to  the  city  council  for  incorpora- 
tion into  a  city  ordinance.  Other  members  of 
the  commission  are  John  E.  Ericson,  city  engi- 
neer; Isham  Randolph,  L.  E.  Ritter  and  W.  B. 
Jackson,  consulting  engineers;  W.  R.  More- 
house, commissioner  of  public  works,  and 
Charles  M.  Hayes,  president  of  the  Public 
Safety  Commission. 

The  recommendations  call  for  more  illumina- 
tion, double  safety  gates,  additional  signal 
lights,  louder  bells  and  gongs,  more  clearly 
defined  operation  of  bridges  and  interlocking, 
details  for  street-car  tracks  and  better  police 
protection. 

Of  the  two  gates  recommended  for  each  ap- 
proach, the  first  is  a  two-armed  light  signal 
gate  rotating  vertically  across  the  street  to 
be  placed  25  ft.  back  of  the  break  in  the  road- 


way. The  second  heavy  barrier  gate,  capable 
of  stopping  automobiles,  is  to  descend  in  a 
vertical  plane  and  to  be  yielding  so  as  to  ab- 
sorb the  shock  gradually.  It  is  to  be  placed 
5  ft.  in  front  of  the  signal  gate.  The  apparatus 
is  to  be  interlocked  so  that  the  bridge  cannot 
be  opened  until  these  gates  are  in  position. 

To  keep  the  matter  alive  the  coroner's  com- 
mission has  been  taken  over  by  the  Public 
Safety  Commission  as  a  "bridge  safety  com- 
mittee." As  a  memorial  to  Hugo  J.  Warner, 
one  of  the  most  prominent  of  the  persons  killed, 
the  family  proposes,  instead  of  entering  suit 
against  the  city,  "to  work  untiringly  to  the 
end  that,  there  may  be  no  repetition  of  such 
an  accident." 


Lower  Court  Declares  A  damson 
Law  Unconstitutional 

The  so-called  eight-hour  law  was  declared 
unconstitutional  by  Judge  William  C.  Hook  of 
the  U.  S.  Circuit  Court  of  Appeals,  in  a  de- 
cision rendered  Nov.  22  at  Kansas  City  in  the 
suit  brought  by  the  receivers  of  the  Missouri, 
Oklahoma  &  Gulf  Railway.  This  is  the  first 
decision  in  any  of  the  numerous  suits  brought 
by  various  railroads  to  prove  the  Adamson  law 
unconstitutional.  Judge  Hook  made  it  clear 
that  the  decision  was  not  based  on  a  careful 
study  of  the  merits  of  the  case,  but  was  ren- 
dered to  allow  the  matter  to  go  at  once  as  a 
test  case  to  the  U.  S.  Supreme  Court. 


Trip  Through  New  Sewer  in  Autos  Has 
Its  Joys  and  Dangers 

Inspection  of  the  new  south-side  storm  sewer 
of  Columbus,  Ohio,  was  recently  made  in  Ford 
automobiles  with  attendant  pleasures  and  per- 
ils— mostly  perils,  if  the  account  given  to  the 
Engineering  Record  is  correct.  About  twenty 
automobiles  were  lowered  20  ft.  down  the  steep 
approach  to  the  mouth  of  the  passage  near 
Parsons  Avenue,  and  one  by  one  they  disap- 
peared into  the  darkness  of  the  concrete  tunnel. 
Difficulty  in  negotiating  the  sharp  turns  fur- 
nished the  only  thrills  during  the  first  part  of 
the  journey.  Farther  along  one  of  the  leading 
cars  developed  engine  trouble,  which  resulted 
in  a  twenty-minute  delay.  As  some  of  the 
drivers  refused  to  shut  off  their  motors,  the  air 
soon  became  filled  with  gas  fumes,  which 
caused  several  members  of  the  expedition  to 
make  hasty  exits  through  manholes. 

This  information  was  furnished  by  Charles 
E.  Cannell,  of  J.  C.  Garland  &  Company,  Co- 
lumbus. 


Broken  Stone  Not  Permanent 

Improvement 

The  local  court  at  York,  Pa.,  rendered  a  de- 
cision Nov.  24  in  a  case  brought  by  the  city 
against  a  resident  to  collect  the  cost  of  per- 
manent paving  installed  on  streets  upon  which 
broken  stone  had  previously  been  placed.  In 
deciding  for  the  city,  the  court  ruled  that  the 
evidence  did  not  show  that  piking  the  highway 
in  1874  and  1903  was  intended  as  a  perman- 
ent improvement,  and  that  residents  are  liable 
for  assessments  for  improved  pavement  laid 
upon  such  thoroughfares.  The  action  was  a 
test  case,  establishing  a  basis  for  similar 
actions,  where  required,  against  other  prop- 
erty owners  assessed  for  paving  improvements. 


California  City  Wants  Manager 

A  city  manager  at  $5,000  a  year,  reports 
state,  is  wanted  by  Marysville,  Gal.  Experi- 
ence, honesty  and  no  local  friends  or  relatives 
are  said  to  be  the  requirements  to  be  demanded 
of  the  applicant. 


City  Managers  Discuss  Their 
Problems  at  Convention 

Delegates  from  Fifteen  Cities  Recite  Experi- 
ences in  Municipal   Administration — Execu- 
tive Ability  Put  Before  Technical  Training 

Qualifications  needed  in  men  aspiring  to  po- 
sitions as  city  managers,  and  methods  of  train- 
ing best  suited  to  develop  candidates  for  this 
specialized  branch  of  public  service,  formed 
the  main  topics  of  discussion  at  the  annual 
convention  of  the  City  -Managers'  Association, 
held  at  Springfield,  Mass.,  Nov.  21  to  23.  Fif- 
teen cities  were  represented  by  their  managers 
at  the  convention,  which  was  only  one  of  ten 
similar  meetings  of  civic  organizations  held 
in  Springfield  last  week.  The  consensus  of 
opinion  semed  to  be  that  executive  ability, 
rather  than  engineering  training,  was  the  prime 
requisite  for  a  city  manager.  Technical  train- 
ing, it  was  admitted,  was  an  exceedingly  de- 
sirable qualification  in  a  city  manager,  but 
by  no  means  an  essential  for  his  success.  A 
feature  of  the  meeting  was  the  elimination  of 
the  formal  paper  and  the  substitution  of  gen- 
eral discussion  for  it.  Specific  subjects  for 
discussion  were  arranged  for  in  advance,  and 
in  the  program  definite  time  was'  assigned  to 
each  topic,  so  that  the  business  of  the  con- 
vention proceeded  in  an  orderly,  efficient  way. 
There  were  no  postponements  or  omissions  of 
subjects  scheduled  in  the  program.  President 
Henry  M.  Waite,  city  manager  of  Dayton, 
Ohio,  presided  at  the  sessions  of  the  conven- 
tion. 

As  a  preliminary  to  their  business  and  tech- 
nical sessions,  the  city  managers,  on  Nov.  20, 
made  an  inspection  of  the  municipal  activities 
of  New  York  City,  proceeding  to  Springfield 
in  time  for  the  opening  of  the  convention  in 
the  latter  city  on  Nov.  21.  The  first  day  was 
given  over  to  reports  of  officers  and  commit- 
tees and  to  general  discussion  of  such  subjects 
as  legal  difficulties,  budgets,  politics,  cost  rec- 
ords and  publicity  methods. 

Publicity  for  Bids 

There  was  some  difference  of  opinion  as  to 
whether  bids  for  the  purchase  of  city  supplies 
should  be  made  public.  It  was  pointea  out 
that  better  prices  on  small  purchases  can  gen- 
erally be  secured  when  a  bidder's  figures  are 
not  made  public.  A  salesman  who  puts  in  a 
low  price  does  not  want  his  competitor  to 
know  about  it.  Under  such  conditions,  of 
coursB,  the  city  is  the  gainer,  but,  as  Henry 
M.  Waite  pointed  out,  public  affairs  should  be 
open,  and  an  opportunity  should  be  given  to 
any  one  who  wishes  to  examine  the  city  man- 
ager's books.  In  Dayton,  the  city  manager 
is  authorized  to  make  purchases  amounting  to 
$500  or  less  without  the  authority  of  the  com- 
mission. Card  indexes  of  current  prices  are 
kept,  and  while  these  are  not  given  to  the 
press  they  are  open  and  available  at  all  times. 
One  instance  was  cited  where,  after  bids  had 
been  received,  one  manufacturer  was  induced 
to  lower  his  price.  There  is  danger  in  this 
procedure,  it  was  pointed  out.  If  unsatisfac- 
tory prices  are  received,  it  is  best,  according 
to  Mr.  Waite,  to  reject  all  bids  and  call  for 
new  ones. 

Understudies  for  City  Managers 

One  of  the  subjects  which  elicited  consid- 
erable discussion  was  the  training  of  under- 
studies for  city  managers.  Mr.  Waite  pointed 
out  that  the  principle  of  an  understudy  for 
each  position  is  the  basis  upon  which  a  success- 
ful organization  must  be  built  up.  Men  should 
not  be  brought  in  from  the  outside  for  these 
posts,  but  should  be  developed  ont  of  the  exist- 
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ing  personnel.  Unless  this  is  done,  the  morale 
of  the  organization  is  destroyed. 

Mr.  Waite  made  a  forceful  plea  for  the  de- 
velopment of  men  according  to  their  natural 
bents.  Speaking  of  university  courses  for  the 
training  of  city  managers,  it  was  held  that 
the  tendency  of  such  training  is  to  give  the 
student  so  many  things  to  think  of  that  he 
becomes  bewildered.  "You  can't  create  execu- 
tive ability  in  a  college  course,"  said  Mr. 
Waite.  "It  is  latent  in  the  individual,  and 
there  is  no  rule  for  finding  out  whether  it  is 
there  or  not  unless  a  man  is  put  to  work  at 
a  job  in  which  he  can  show  whether  or  not 
he  possesses  administrative  ability.  The  final 
training  of  the  city  manager  must  be  in  the 
field  and  not  in  the  classroom." 

A  gn^eat  mistake  is  being  made,  according  to 
Mr.  Waite,  by  heralding  the  commission-man- 
ager form  of  government  as  a  panacea  for  the 
troubles  of  municipal  government.  This  form 
of  government  should  be  suggested  only  when 
the  people  are  ready  for  it.  "American  peo- 
ple," said  Mr.  Waite,  "don't  want  to  be  re- 
formed.   They  want  to  reform  themselves." 

Training  for  Public  Service 

In  the  discussion  of  the  training  of  city 
managers,  G.  C.  Cummin  of  Jackson,  Mich., 
pointed  out  that  the  hardest  thing  for  execu- 
tives to  get  is  a  man  who  will  do  his  own  work 
and  at  the  same  time  train  himself  for  the 
job  ahead.  O.  E.  Carr  of  Niagara  Falls  said 
that  executive  ability  should  come  first  and 
technical  knowledge  second  in  determining  the 
qualifications  of  a  city  manager  for  his  work. 
Mr.  Waite  believes  that  a  city  manager  need 
not  be  an  engineer.  In  small  towns,  he  said, 
engineering  training  is  an  advantage,  but  any 
good  executive,  whether  he  has  had  engineering 
training  or  not,  can  be  a  good  city  manager. 
C.  A.  Bingham  supported  this  view,  but  added 
that  while  a  city  manager  need  not  be  an 
engineer,  engineering  experience  is  exceedingly 
useful. 

Dr.  W.  H.  Allen  director  of  the  Institute 
for  Public  Service,  New  York  City,  spoke  upon 
the  subject  of  education  for  service.  His  con- 
tention was  that  a  man  must  be  developed  by 
placing  an  actual  load  upon  him;  in  other  words, 
give  him  his  instruction,  not  exclusively  in  the 
classroom  but  in  some  city  department.  Real 
experience  is  necessary.  There  is  to  be  a  future 
demand  for  city-manager  material,  according 
to  Dr.  Allen,  and  it  is  time  now  to  train  men 
to  meet  this  demand.  Apprenticeship  in  the 
offices  of  city  managers  was  spoken  of  as  a 
desirable  form  of  training,  but  Mr.  Waite 
pointed  out  that  there  should  be  some  clearing 
house  established  before  raw  recruits  possess- 
ing no  particular  qualifications  for  the  job  are 
dumped  into  the  laps  of  city  managers  for 
instruction. 

The  statement  is  sometimes  made  that  the 
city-manager  plan  is  applicable  only  to  the 
small  or  medium-sized  town.  The  opinion  pre- 
vailed at  the  convention  that  this  was  not  so, 
and  that  the  city-manager  form  of  government 
could  be  successful  in  a  city  of  1,000,000  popu- 
lation or  more.  In  a  large  town  the  form  of 
organization  would  involve  a  division  of  the 
work  into  units,  with  department  heads  reports 
ing  to  a  central  authority. 

Prof.  A.  R.  Hatton  spoke  of  the  advantages 
of  broad  general  training  for  municipal  execu- 
tives. In  addition  to  this  broad  training  he 
believes  that  from  30  to  50  per  cent  of  a  candi- 
date's time  should  be  spent  in  actual  practi- 
cal work  jn  city  offices.  Then,  too,  he  would 
exclude  from  a  training  course  for  city  service 
men  who  do  not  exhibit  characteristics  which 
indicate  their  fitness  for  this  kind  of  work. 
Only  picked  men  should  be  admitted  to  pre- 
liminary training,  according  to  Profesof  Hat- 
ton. 

Complaints 

It  has  been  the  practice  of  a  number  of  city 
managers  to  set  aside  a  certain  time  for  hear- 
ing complaints.  The  discussion  at  the  con- 
vention developed  the  fact  that  this  practice 
has  not  very  much  to  commend  it.  It  was 
pointed  out  that  people  will  offer  objections 


whether  or  not  any  specific  time  is  set  for 
them,  and  that  the  mere  scheduling  of  a  cer- 
tain night  for  hearing  complaints  tends  to 
make  people  complain  who  would  not  other- 
wise do  so. 

E.  P.  Goodrich  of  New  York  City  spoke  of 
the  qualifications  for  higher  executives  in  mu- 
nicipal administration.  Specialization  is  neces- 
sary, according  to  him.  He  would  combine  a 
university  education  with  technical  training 
and  five  years  in  municipal  employ.  Munici- 
pal executives  should  be  grounded  in  practical 
politics  and  know  what  vote-getting  means.  It 
is  not  only  necessary,  according  to  Mr.  Good- 
rich, to  report  that  a  certain  thing  is  desirable, 
but  to  keep  at  it  until  some  real  working 
results  have  been  accomplished. 

City-Manager  Accomplishments 

One  of  the  chief  advantages  of  the  city- 
manager  form  of  government,  according  to  the 
opinions  expressed  at  the  convention,  was  the 
opportunity  it  offered  to  cities  to  live  within 
their  incomes.  An  interesting  feature  of  the 
convention  was  the  report  by  the  city  man- 
agers of  their  most  important  accomplishment 
during  the  year. '  For  Dayton,  Ohio,  Mr.  Waite 
reported  living  within  the  municipal  income. 
For  Jackson,  Mich.,  Mr.  Cummin  pointed  to 
governmental  harmony.  For  Sandusky,  Ohio, 
K.  B.  Ward  beljeved  that  the  maintenance  of 
the  city-manager  form  of  government  was  the 
big  feature  of  the  year.  C.  A.  Bingham  of 
Norwood,  Mass.,  placed  emphasis  upon  co- 
operation of  citizens  in  civic  affairs  For 
Winnetka,  111.,  R.  L.  Fitzgerald  believed  that 
the  establishment  of  an  accounting  system  was 
the  best  thing  done  in  1916.  For  Winchester, 
Va.,  Arthur  N.  Field  pointed  to  reduced  oper- 
ating expenses  of  the  city.  Elimination  of 
politics  was  the  big  accomplishment  at  Beau- 
fort, S.  C,  according  to  H.  G.  Otis.  Rock  Hill, 
S.  C,  lived  within  its  income  last  year,  accord- 
ing to  J.  G.  Barnwell.  According  to  W.  L. 
Miller,  St.  Augustine,  Fla.,  under  the  city- 
manager  form  of  government,  had  been  placed 
on  a  sound  financial  basis  and  the  debt  was 
decreased  30  per  cent.  A  large  reduction  in 
the  tax  rate  was  the  accomplishment  of  Ni- 
agara Falls,  according  to  0.  E.  Carr. 

The  election  of  officers  of  the  City  Managers' 
Association  for  the  ensuing  year  resulted  as 
follows:  President,  O.  E.  Carr  of  Niagara 
Falls,  N.  Y.;  vice-president,  Kenneth  B.  Ward 
of  Sandusky,  Ohio;  secretary-treasurer,  W.  L. 
Miller  of  St.  Augustine,  Fla.  The  next  place 
of  meeting  was  not  decided  upon,  but  it  will 
probably  be  in  some  city  of  the  Middle  West. 


employ  any  necessary  labor.  To  carry  out  the 
provisions  of  the  act,  agricultural  development 
bonds  are  to  be  issued,  payable  not  later  than 
two  years  after  date  and  bearing  annual  inter- 
est not  in  excess  of  6  per  cent.  The  bonds  will 
be  considered  as  preferential  investment  for 
the  permanent  school  fund  and  for  all  state, 
county,  municipal  or  other  public  funds. 


To  Introduce  Bill  for  Improving  Timber 
Land  in  Washington 

A  bill  has  been  designed  for  consideration  at 
the  forthcoming  session  of  the  Washington 
state  legislature,  covering  the  development  of 
logged-off  or  stump  lands  for  agricultural  op- 
erations. The  measure  is  intended  to  make 
available  extensive  timber  properties  of  the 
state  which  are  now  unworked  because  of  the 
inability  of  the  owners  to  finance  the  clearing. 
The  proposed  act  provides  for  the  establish- 
ment of  agricultural-development  districts, 
with  limits  to  be  co-extensive  with  the  limits 
of  the  respective  counties.  These  districts  will 
be  organized  by  the  county  commissioners 
upon  the  application  of  fifty  or  more  landown- 
ars  resident  in  the  county,  and  will  be  under 
the  jurisdiction  of  a  commission  composed  of 
the  county  engineer,  the  county  agriculturist 
and  the  county  auditor. 

This  commission,  or  board,  will  have  the 
power  to  acquire  lands  by  purchase;  to  manu- 
facture or  purchase  powder,  caps,  fuses  and 
necessary  land-clearing  equipment,  and  to  op- 
erate for  the  improvement  of  the  land.  It  will 
also  be  empowered  to  sell  powder,  caps  and 
fuses  to  any  landowner  to  an  amount  not  to 
exceed  $1,000,  and  to  lease  the  land-clearing 
equipment;  to  borrow  funds  and  issue  bonds  to 
an  amount  of  $250,000  outstanding  at  one  time 
and  to  raise  revenue  by  levying  an  annual  tax 
not  exceeding  one-fourth  of  a  mill,  as  well  as 


Hole  Through  First  of  New  Subway 
Tunnels  Under  East  River 

The  first  of  the  new  subway  tunnels  under 
the  East  River  in  New  York  City  was  holed 
through  on  the  morning  of  Nov.  28,  the  final 
shot  being  fired  from  the  Brooklyn  side.  The 
tube,  which  met  in  rock,  is  one  of  the  pair 
which  cross  from  Old  Slip,  Manhattan,  to  Clark 
Street,  Brooklyn,  and  which  will  be  operated 
in  connection  with  the  Seventh  Avenue  line  by 
the  Interborough  Rapid  Transit  Company. 

The  headings  of  the  other  tube  of  this  pair 
are  yet  about  300  ft.  apart.  The  headings  of 
the  second  pair  of  tunnels  at  this  point,  which 
are  being  built  by  the  same  contractor,  the 
Flinn-O'Rourke  Company.  Inc.,  from  Broad 
Street,  Manhattan,  to  Montague  Street,  Brook- 
lyn, and  will  be  operated  in  connection  with  the 
new  Broadway  line  by  the  Brooklyn  Rapid 
Transit  Company,  are  still  some  distance  apart. 
Work  on  them  has  been  delayed  by  blasting  in 
the  channel  recently  undertaken  by  the  War 
Department. 

In  addition  to  these  tunnels  the  new  dual 
rapid  transit  system  provides  for  double-track 
crossings  under  the  East  River  at  Fourteenth 
Street  and  at  Sixtieth  Street,  work  on  both  of 
which  is  under  way.  All  of  these  tunnels  are 
in  charge  of  Clifford  M.  Holland,  division  en- 
gineer for  the  Public  Service  Commission,  un- 
der the  direction  of  Robert  Ridgway,  chief  en- 
gineer of  subway  construction. 


City-Planning  Engineer   Recommended 
by  Milwaukee  Council 

The  first  step  toward  definite  city  planning, 
which  would  set  aside  certain  sections  of  Mil- 
waukee for  residence  purposes  and  others  for 
business  and  factory  sites,  was  taken  at  a  re- 
cent meeting  of  the  council  finance  committee. 
It  was  recommended  that  the  Bogk  ordinance 
to  engage  a  city-planning  engineer  at  a  salary 
of  $2,500  per  year  be  passed. 

The  committee  also  recommended  the  adop- 
tion of  the  Bogk  resolution  to  set  aside  the 
sum  of  $18,000  in  the  1917  budget  as  the  city's 
share  for  rebuilding  the  floor  of  the  audi- 
torium. The  floor  rests  upon  the  ground  which 
has  been  sinking  ever  since  the  building  was 
erected.  The  floor  is  from  12  to  16  in.  out  of 
level.  The  present  rebuilding  plans  contem- 
plate the  removal  of  the  ground  underneath 
the  floor  and  supporting  it  by  piles.  This  plan 
would  give  a  firmer  support  and  considerably 
more  exhibition  space  in  the  basement.  The 
entire  work  will  cost  approximately  $36,000. 

Consideration  was  deferred  for  two  weeks 
on  the  Bohn  and  Bulder  resolutions  to  set  aside 
$50,000  and  $15,000  for  bathing  facilities  in 
some  of  the  inland  parks. 


Property  Owners  Not  Liable  for  Street 

Improvement 

The  Superior  Court  of  Pennsylvania  recently 
handed  down  an  important  decision  in  favor  of 
property  owners  on  Market  Street,  Pottsville. 
The  court  rules  that  the  city  cannot  collect 
from  owners  the  cost  of  installing  a  second 
paving  on  that  thoroughfare.  The  street  was 
improved  with  wood  block  pavement,  and  an 
assessment  of  $50,000  made  against  the  prop- 
erty owners  to  cover  the  cost  of  the  work. 
The  court  says  that  as  this  street  was  macadam- 
ized before  being  paved  with  wood  blocks  such 
must  be  considered  an  original  paving.  The 
city  therefore  cannot  collect  from  the  property 
owners  the  cost  of  a  second  paving.  This  de- 
cision affects  every  third-class  city  in  the  state. 
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Appreciation  of  Civil  Service  Examiner 

At  a  recent  meeting  of  the  New  Jersey  Civil 
Service  Commission  it  was  resolved  "that  this 
commission  express  to  James  H.  MacDonald 
of  New  Haven,  Conn.,  its  gratification  on  the 
able  and  efScient  methods  employed  by  him  in 
the  recent  examination  for  road  inspectors,  and 
its  belief  that  this  examination  and  the  one 
previously  conducted  by  him  have  set  a  stand- 
ard which  will  greatly  aid  in  an  efficient  and 
thorough  plan  of  road  inspection  in  the  state 
of  New  Jersey." 

Stevens  Dedicates  New  Gymnasium 

Stevens  Institute  of  Technology  recently 
dedicated  its  new  gymnasium,  which  was  erect- 
ed at  a  cost  of  $125,000.  The  structure, 
thought  to  be  the  first  of  its  kind  to  be  built 
elliptical  in  plan,  is  the  gift  of  William  Hall 
Walker  of  New  York  City. 


Engineering  Society  Activities 


University  of  Illinois  Will  Dedicate  New 
Building  December  6  and  7 

Formal  dedication  of  the  new  $250,000 
ceramic  engineering  building  of  the  University 
of  Illinois  will  take  place  next  Wednesday  and 
Thursday.  The  list  of  speakers  at  the  celebra- 
tion includes  Governor  Dunn,  W.  L.  Abbott, 
president  of  the  board  of  trustees,  and  S.  W. 


British  Columbia  Division  of  the  Canadian 
Society  of  Civil  Engineers  will  hold  its  annual 
meeting  Dec.  9  in  Victoria,  B.  C. 

Engineers  Club  of  St.  Louis,  at  its  meeting 
last  Wednesday  evening,  was  entertained  with 
an  illustrated  description  of  the  Chonteau 
Avenue  viaduct  being  constructed  in  St.  Louis 
to  eliminate  what  has  been  the  most  dangerous 
grade  crossing  in  that  city  since  the  completion 
of  the  Tower  Grove  viaduct.  L.  R.  Bowen, 
C.  W.  Martin  and  W.  R.  Crecelius,  of  the  bridge 
department  of  St.  Louis,  conducted  the  lecture. 

Engineers'  Society  of  Western  Pennsylvania 
recently  took  a  "personally  conducted"  tour, 
via  moving  pictures,  through  the  Koppers  by- 
product coke  and  gas  plant  of  the  La  Clede  Gas 
Company,  St.  Louis.  C.  J.  Ramsburg,  vice- 
president  of  H.  Koppers  Company,  explained 
the  pictures  at  the  meeting  held  in  the  Oliver 
Building,  Pittsburgh. 

Detroit  Eng:ineering  Society  met  last  night 
to  hear  John  W.  Batten,  engineer  of  the  Detroit 
Gas  Company,  discuss  the  manufacture  and 
distribution  of  gas.  At  the  Dec.  15  meeting 
L.  W.  Spring  of  the  Crane  Company  will  pre- 


NEW  CERAMIC  ENGI- 
NEERING BUILDING  OF 
UNIVERSITY  OF  ILLI- 
NOIS, WHICH  COST 
$250,000,  WILL  BE 
DEDICATED  NEXT 
WEDNESDAY  AND 
THURSDAY 


Stratton,  director  of  the  U.  o.  Bureau  of 
Standards.  The  three-story  structure  is  67  x 
189  ft.  in  plan,  and  was  made  of  materials 
representative  of  the  ceramic  arts.  Its  labora- 
tories are  equipped  with  the  latest  types  of 
apparatus.  Ceramic  materials,  their  develop- 
ment and  their  uses  in  highway  and  structural 
work,  will  be  the  subject  of  most  of  the  ad- 
dresses. The  formal  dedication  will  take  place 
Dec.  7. 


sent  a  paper  on  the  metallurgy  and  properties 
of  common  alloys. 

Detroit  Chemists  will  Dec.  21  hear  R.  Win- 
throp  Pratt,  consulting  engineer,  of  Cleveland, 
and  Dr.  Hippolyte  Greuner,  professor  of  chem- 
istry, Western  Reserve  University,  discuss  the 
proposed  method  of  water  purification  at  Cleve- 
land. The  meeting  will  be  held  in  the  Stevens 
Building,  Detroit. 


Sanitary  District  of  Chicago  to  Build 
Activated-Sludge  Plant 

Activated-sludge  treatment  of  the  sewage  of 
the  villages  along  the  Des  Plaines  River  is  in 
the  definite  program  decided  upon  Nov.  23  by 
the  trustees  of  the  Sanitary  District  of  Chi- 
cago. For  the  22-square  mile  area  tributary 
to  the  Thirty-ninth  Street  pumping  station  on 
the  lakefront,  settling  basins  or  activated- 
sludge  treatment  is  recommended.  A  narrow 
strip  of  land  along  the  lakefront  is  to  be  ac- 
quired for  such  works.  This  project  is  to  pre- 
vent deposits  from  being  precipitated  in  the 
stockyards  slip  and  Bubbly  Creek.  Likewise, 
to  prevent  deposits  in  the  Calumet-Sag  chan- 
nel, sewage  originating  in  the  Calumet  region 
is  to  be  treated  by  sedimentation  or  otherwise. 
Evanston's  sewage,  that  from  the  north  shore 
cities  and  from  the  area  along  the  North 
Branch  of  the  Chicago  River,  is  to  be  treated. 
All  of  these  plants  are  to  abate  local  nuisances 
and  are  supplementary  to  the  dilution  method. 

The  definite  order  passed  authorized  the 
chief  engineer,  George  M.  Wisner,  to  prepare 
plans  and  specifications  for  these  plants  and  to 
present  them,  with  detailed  estimates  of  cost, 
at  an  early  date. 


What  Engineers  and 
Contractors  Are  Doing 


ManleyOsgood,  formerly  city  engineer 
of  Ann  Arbor,  Mich.,  has  opened  consulting 
offices  in  that  city  in  the  First  National  Bank 
Building,  as  president  of  the  Washtenaw  Engi- 
neering Company. 

R.  E.  M  O  H  R,  formerly  engineer  for  F.  J. 
Hughes  &  Company,  architects  and  engineers, 
of  Dayton,  Ohio,  has  joined  the  forces  of  the 
Concrete  Steel  Construction  Company,  with 
office  at  Springfield,  Ohio. 

Dr.  Richard  C.  Maclaurin,  presi- 
dent of  Massachusetts  Institute  of  Technology, 
has  been  made  a  director  of  the  Equitably  Life 
Assurance  Society,  of  New  York. 

Robert  C.  Terrell,  formerly  commis- 
sioner of  roads  for  Kentucky,  is  now  a  member 
of  the  faculty  of  the  civil-engineering  depart- 
ment of  the  University  of  Oklahoma.  During 
his  last  term  of  office  vath  Kentucky — 1912  to 
1916 — the    state-aid    laws   were   enacted    and 


aboat  16,455,000  was  voted  in  bonds  for  the 
construction  of  state  roads.  After  graduation 
from  the  State  University  of  Kentucky  in  1906 
Mr.  Terrell  spent  two  years  on  the  instruction 
staff  of  his  alma  mater.  He  was  appointed 
commissioner  of  public  roads  for  Kentucky  in 
1908  and  reappointed  in  1912. 

Arthur  F.  Shuey  has  resigned  from  the 
employ  of  the  Cornell  (Wis.)  Wood  Products 
Company  to  become  assistant  engineer  of  the 
Florida  State  Board  of  Health.  He  will  re- 
port to  George  W.  Simons,  Jr.,  sanitary  engi- 
neer of  the  board.  Mr.  Shuey  is  a  1916  grad- 
uate of  Massachusetts  Institute  of  Technology. 

W.  M.  I  M  B R I E,  Jr.,  recently  resigned  as 
superintendent  of  the  Chattanooga  Chemical 
Company  to  become  engineer  in  charge  of  con- 
struction for  the  Atlantic  Pulp  ft  Paper  Com- 
pany, Savannah,  Ga. 

Louis  C.  Kelsey,  consulting  engineer,  of 
Portland,  Ore.,  has  opened  a  branch  office  in 
the  Twin  Falls  Trust  Building,  Twin  Falls. 
Idaho. 

George  T.  Grove  has  been  transferred 
from  the  engineering  department  of  the  United 
Fuel  Gas  Company  to  the  gasoline  department, 
a  recently  created  division  devoted  to  the  study 
of  increasing  the  production  of  gasoline. 

L.  0.  M  a  R  D  E  N  has  resigned  as  chief 
draftsman  for  Oklahoma  City  to  take  a  similar 
position  in  the  Highway  Department  of  the 
State  of  Oklahoma.  Mr.  Marden  is  a  graduate 
of  Tufts  College. 

H  a  R  R  Y  J.  Turner,  in  the  service  of  the 
New  York  State  Highway  Department,  has 
been  appointed  junior  assistant  engineer  in  the 
department  of  the  state  engineer  and  surveyor. 
He  is  at  present  located  near  Buflfalo. 

A.  B.  D  E  p  u  Y,  J  R.,  assistant  engineer  for 
Remington  &  Vosbury,  civil  engineers,  of  Cam- 
den, N.  J.,  has  been  made  resident  engineer 
for  the  firm  on  the  construction  of  a  sewerage 
system  and  disposal  plant  at  Bay  Head,  N.  J. 

Nicholas  P.  Melnikopf,  chief 
eng^ineer  of  the  cabinet  of  the  Czar  of  Russia, 
is  visiting  the  larger  cities  of  the  Pacific  Coast 
and  will  soon  be  in  the  eastern  business  centers. 
He  states  that  he  came  to  America  to  collect 
data  and  to  interest  Americans  in  large  invest- 
ment opportunities  in  Russia,  as  well  as  to 
study  industrial  methods  and  plants  in  the 
United  States. 

WiLLARD  T.  Chevalier,  formerly 
with  the  Atlantic,  Gulf  &  Pacific  Company,  has 
just  been  appointed  sales  manager  of  the  James 
Hermiston  Manufacturing  Company,  Inc.,  New 
York  City  (formerly  the  American  Bitumastic 
Enamels  Company).  Mr.  Chevalier  studied 
engineering  at  the  Pratt  Institute,  Cooper 
Union,  and  Polytechnic  Institute  of  Brooklyn. 
In  1903  he  went  with  Arbuckle  Brothers,  coffee 
merchants,  where  for  a  little  more  than  two 
years  he  worked  in  the  mechanical  department. 
In  1905  he  joined  the  eng:ineering  staff  of 
the  Consolidated  Telegraph  &  Electrical 
Subway  Company,  New  York  City.  Mr. 
Chevalier  was  with  the  New  York  Public  Ser- 
vice Commission  for  about  two  and  one-half 
years  as  assistant  on  subsurface  structures. 
His  next  work  was  for  the  Atlantic,  Gulf  & 
Pacific  Company,  for  one  year  on  New  York 
Barge  Canal  work  and  then  on  the  development 
of  Mill  Basin,  on  Jamaica  Bay,  Long  Island. 


Civil  Service  Examinations 

United  States — Examinations  will  be  made 
of  eligibles  to  fill  positions  in  the  Navy  De- 
partment as  structural-steel  draftsmen,  salary 
$3.52  to  $4  per  day.  Date  not  stated.  Educa- 
tion, training  and  physical  ability  are  subjects 
on  which  applicants  will  be  rated.  Examina- 
tions will  be  made  Jan.  3,  1917,  of  applicants 
for  laboratorian  qualified  in  strength  of  ma- 
terials, salary  $3.04  per  day,  and  Dec.  26  for 
petroleum  economist,  salary  $1,800  to  $2,500.  ■ 
Form  1312  should  be  filled  in  for  the  first  two 
examinations,  form  2118  for  the  last  one. 
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Short-Wheel-Base  Trenchers  Have 
All  Operations  Reversible 

In   the  four   new   sizes   of   short-wheel-base 
.trenchers  put  on  the  market  recently  the  ma- 
chines have  a  reversible  action  on  each  opera- 
tion of  traction,  digging  and  conveying.    These 


Heat  Mixing  Water  in  Salamander 

A  portable  water  heater  for  supplying  a 
concrete  or  mortar  mixer  consists  of  a  heavy 
Kalvanized-iron  salamander  in  which  is  placed 
a  coil  of  100  ft.  of  1-in.  pipe.  The  fire  is  built 
on  top  of  the  bottom  series  of  coils.  Fifty 
cents'  worth  of  coke  will  do  a  day's  work,  the 


SHORT-WHEEL-BASE    TRENCHER    DIGS    TRENCH    4   FEET   WIDE   AND    18    FEET  DEEP 


machines  cut  a  trench  from  9  to  48  in.  wide 
and  from  6  to  18  ft.  deep.  Booms  on  the  two 
larger  machines  are  of  the  box-girder  type, 
smaller  in  section  at  the  end,  as  shown  in  the 
photograph.  The  smaller  machines  have 
trussed  I-beam  booms.  Some  of  the  new  fea- 
tures claimed  are  bevel  gears  and  worm  drives 
with  ball-bearing  thrust  joints,  a  spiral-spring 
cushion  support  for  the  front  axle  and  an  auto- 
mobile type  of  steering  mechanism. 

The  range  in  width  of  trench  is  obtained  on 
the  larger  machines  by  using  two  sets  of  self- 
cleaning  buckets  and  side  cutters,  the  latter 
being  placed  on  the  digging  chain  in  interme- 
diate positions  between  the  buckets.  On  the 
smaller  machines  two  sets  of  buckets  are  used, 
the  extra  width  being  obtained  by  side  cutters. 
The  larger  machines  are  equipped  with  steam 
or  gas  power  and  the  smaller  ones  with  Minne- 
apolis Steel  &  Machinery  Company  gasoline 
engines  using  two-thirds  kerosene  and  one- 
third  gasoline.  The  machines  are  made  by 
the  Parsons  Company,  Newton,  Iowa. 


maker  states,  which  reports  a  test  during  an 
outside  temperature  of  10  deg.  Fahr*.  in  which 
(he  water  was  raised  from  36  to  130  deg.  Fahr. 
at  the  rate  of  300  gal.  per  hour.  'To  give 
added  water  or  increased  heat  several  heaters 
may  be  coupled  up  in  series.  The  heaters  are 
made  by  the  Londelius  &  Sons  Company,  Chi- 
cago. 


Five-Ton  Bucket  Holds  200 
Cubic  Feet 

The  5-ton  bucket  shown  in  the  picture  is  15 
ft.  3%  in.  high,  4  ft.  9  in.  wide,  has  a  spread 
of  15  ft.  1%  in.  when  open  and  holds  200  cu. 
ft.  •  It  was  made  by  the  Mead-Morrison  Manu- 
facturing Company,  Boston,  for  handling  ore. 
The  firm  is  now  building  a  10-ton  bucket  which 
will  be  19  ft.  3  in.  high  when  open  and  18  ft. 
high  when  closed.  It  will  have  a  spread  of  19 
ft.  6  in.  when  open,  and  its  width  will  be  6  ft. 
6  in.  The  wire  rope  used  on  the  5-ton  bucket 
is   1   in.  in  diameter. 


Steel  Company  Enlarges 

The  Midwest  Forge  &  Steel  Company,  St. 
Louis,  has  purchased  the  Heller  Forge  Works 
and  the  Western  Forge  Company,  which  were 
founded  25  years  ago.  The  Midwest  company 
will  continue  to  produce  forged-steel  balls, 
crusher  plates  and  shafts,  guard-rail  clamps, 
dipi)er  teeth  and  similar  articles. 

For  Mailing  Changes  on  Blueprints 

A  white  water-color  fluid  used  in  ruling  and 
lettering  pens  by  means  of  which  changes 
can  be  made  on  blueprints  is  offered  by  J.  O. 
Johnston  of  Rochester,  N.'  Y.  "Snow  White," 
as  the  fluid  is  known,  can  also  be  used  in  cor- 
recting black  lines  on  white  paper. 


New  3'/2-Ton  Emergency  Truck 
for  Boston  Fire  Department 

A  3%-ton  Mack  emergency  and  wrecking 
truck  has  just  been  installed  by  the  Boston 
fire  department.  The  machine  is  equipped 
with  a  power  winch,  250  ft.  of  %-in.  cable,  re- 
movable derrick,  drawbar  for  towing  purposes, 
jacks,  skids  and  all  sorts  of  wrecking  appar- 
atus and  tools.  The  equipment  can  tear  down 
walls,  move  freight  cars  in  the  event  of  a 
yard  fire,  replace  derailed  cars,  pull  out  trucks 
stalled  in  public  highways  and  remove  all 
sorts  of  debris. 

The  use  of  this  truck  is  not  confined,  it  is 


said,  to  fire-department  service.  The  construc- 
tion is  thought  to  make  it  a  practical  piece  of 
machinery  for  the  contractor,  as  the  winch  can 
be  utilized  for  hoisting  the  truck's  load  to  up- 
per floors  and  for  lowering  or  removing  ma- 
terial to  and  from  excavations. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

The  Holt  Manufacturing  Company,  Peoria, 
111.  Circulars  showing  the  Holt  "caterpillar" 
in  use  on  highways  and  on  farms. 

American  Sheet  &  Tin  Plate  Company,  Pitts- 
burgh. Booklet,  8  x  11  in.;  20  pages;  illus- 
trated. Picturizes  uses  of  "Apollo  Best  Bloom" 
and  "Apollo-Keystone"  copper  steel  galvanized 
sheets.  Contains  tables  of  standard  sizes, 
showing  weights  per  square  foot,  per  sheet 
and  per  bundle,  and  number  of  sheets  in  one 
bundle. 

Buffalo  Municipal  Equipment  Company,  Buf- 
falo. Catalogue  E.  B.  listing  that  company's 
compressed  air  hand  sprinkler,  combined  trap 
and  emergency  outlet,  portable  pipe-line  street 
flusher  and  other  products. 

Allis-Chalmers      Manufacturing      Company, 

Milwaukee.  Bulletin  1810,  8  x  10%  in.;  12 
pages;  illustrated.  Describes  all-steel  jaw 
crushers  for  reducing  rock. 

Wallace  &  Tiernan  Company,  Inc.,  New  York. 
Booklet  entitled  "Protecting  the  Water  Supply 
of    Greater    New    York."      Size    6%    x    9%; 


TRUCK    WITH    ATTACHMENT    WELL    ADAPTED    TO    CONTRACTORS'   NEEDS 


200-CUBIC   FOOT    BUCKET  FOR   HANDLING  ORE 

24  pages;  illustrated.  Describes  chlorine- 
control  apparatus  for  purification  of  water 
supply. 

Searchlight  Company,  Chicago.  Booklet, 
(■)  X  9  in.,  32  pages.  Information  on  welding 
and  cutting  of  metals  by  oxyacetylene  process, 
and  equipment. 

American  Lava  Company,  Chattanooga, 
Tenn.  Catalog  19,  6  x  9  in.;  24  pages.  De- 
.'icribes  and  illustrates  various  styles  of  acety- 
lene-gas tips  and  burners.  Description  in 
I'Vench,   Spanish   and   English. 

Stow  Manufacturing  Company,  Binghamton, 
N.  Y.  Bulletin  100,  6  x  9  in.;  20  pages.  Cata- 
logs and  illustrates  electric  motors.  Also  Bul- 
letins 101  and  102,  describing  electrically 
driven  drills,  grinders  and  buffers  and  flexible 
.shafts. 

Clarage  Fan  Company,  Kalamazoo,  Mich. 
Folder,  6x9  in.,  24  pages,  illustrated.  De- 
scribes multiblade  fan  for  heating  and  venti- 
lating installations. 

National  Transit  Pump  &  Machine  Company, 
Oil  City,  Pa.  Bulletin  201,  6x9  in.;  20  pages; 
illustrated.  Lists  National  Transit  horizontal 
duplex  piston  power  pumps. 
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A  Report  That  Registered 

SOME  caustic  things  are  being  printed 
in  the  Chicago  papers  about  a  college 
professor's  report  on  paving  conditions. 
When  an  engineer  with  two  trained  eyes- 
trained  as  Prof.  Ira  0.  Baker's  have  been 
for  more  than  forty  years — sees  skimped 
pavements  and  broken  specifications,  his 
clear,  concise,  logical  presentation  of  his 
observations  is  likely  to  make  the  im- 
pression intended.  Lest  the  impression  be 
given  that  Professor  Baker's  report,  the 
recommendations  of  which  are  printed  else- 
where in  this  issue,  was  simply  the  result 
of  his  three-day  automobile  trip  around 
Chicago,  it  should  be  emphasized  that  what 
he  portrays  is  the  result  of  an  exhaustive 
investigation,  covering  several  months,  by 
the  technical  staff  of  the  finance  committee, 
which  is  in  reality  the  old  efficiency  division 
of  the  Civil  Service  Commission,  with  F.  H. 
Cenfield  as  the  staff  engineer  and  James 
Miles  as  chief.  Professor  Baker  is  not 
given  to  taking  anything  for  granted,  so 
he  checked  up  the  work  of  the  staff  by  per- 
sonal examination,  which  convinced  him  of 
the  "discrimination  and  trustworthiness  of 
the  observations  of  the  staff."  The  whole 
report  is  illuminating  reading  for  the  citi- 
zen of  Chicago  as  well  as  for  paving  engi- 
neers in  other  municipalities. 

Thought  Stimulants 

"QOME  of  you  probably  thought  that  the 
O  last  lecture,  on  'Synthetic  Resins,' 
would  be  a  dry,  technical,  chemical  paper. 
You  may  be  interested  to  know  that  the  at- 
tendance was  246,  that  the  speaker  made  his 
subject  intensely  interesting  to  everyone 
present  and  that  every  man  there  must  have 
gone  home  with  a  new  realization  of  how 
closely  scientific  research  and  engineering 
are  related  and  how  interdependent  they 
are.  You  cannot  tell  when  a  meeting  may 
give  you  something  you  really  need.  The 
talks  are  purposely  on  widely  different  sub- 
jects to  be  as  broadening  as  possible.  More 
likely  than  not  the  paper  you  think  may 
not  interest  you  will  be  the  one  you  should 
not  have,   on  any  account,  missed." 

These  words  taken  from  the  bulletin  of 
the  Detroit  Engineering  Society  bring  home 
a  truth  that  thoughtful  men  must  frequently 
realize.  Collateral  subjects,  even  subjects 
entirely  foreign  to  one's  principal  pursuit, 
often  are  thought-provoking.  They  shed 
light  from  different  angles  on  our  own 
specialty.  Experiences  in  one  line,  having 
little  direct  relation  to  our  own  work,  are 
seen  to  be  applicable  to  our  task.  Principles 
that  have  been  discovered  in  one  field  may 
he  the  touch.stone  that  will  convert  our  own 
failures  into  successes,  that  will  point  the 
way  to  a  solution  of  a  hitherto  baffling  prob- 


lem. The  Detroit  Engineering  Society  is 
well  advised  in  diversifying  its  program. 
Its  members  may  thereby  get  little  informa- 
tion that  they  can  apply  directly  in  their 
every-day  work,  but  they  will  gain  instead 
that  which  is  far  more  important — a  broad 
vision  and  a  contact  with  the  world  at  large. 

If  the  Job  Were  Done  Over 

FAR  TOO  FEW  are  the  confessions  of 
engineers,  in  print  at  least,  that  if  they 
had  it  to  do  over  again  they  would  build  this 
or  that  differently.  All  the  more  commend- 
able, therefore,  is  that  paragraph  headed 
"If  the  Job  Were  Done  Over  Again,"  in  the 
article  by  Mr.  Rands  (page  700)  on  the 
Oregon  City  pipe  hne.  Here  Mr.  Rands 
tells  frankly  wherein  the  plans  would  be 
changed  if  they  could  be — and  by  so  doing 
he  has  perhaps  saved  other  engineers  from 
the  same  pitfalls.  And  these  confessions 
do  not  condemn  his  work  in  any  measure. 
Before  laymen  it  may  be  best  to  be  guarded 
in  admissions  that  there  was  a  chance  for 
improvement,  lest  they  be  misconstrued  as 
acknowledgment  of  incompetence.  But  we 
as  engineers  know  that  we  must  do  pioneer- 
ing, and  that  there  is  no  stigma  attached 
to  failure  to  find  the  shortest  and  best  route 
the  first  time.  Any  worth-while  advance  in 
the  art  must  be  worked  out  by  a  series  of 
modifications  of  the  first  idea.  There  should 
be  more  engineers  willing,  like  Mr.  Rands, 
to  tell  the  profession  what  better  ways  have 
been  indicated  by  the  experiences  with  their 
installations. 

The  Rejected  First  Plans 

ALONG  with  more  confessions  of  how 
the  completed  job  could  have  been  im- 
proved, the  engineering  profession  could 
profit  by  more  analyses  of  adopted  plans, 
particularly  of  general  plans  of  large 
projects.  Frequently  we  read  that  the 
adopted  plan  was  one  of  perhaps  five  con- 
sidered. Occasionally  we  are  allowed  to 
know  in  a  general  way  what  was  contem- 
plated in  the  other  four,  and  why  the  fifth 
was  selected.  More  often  we  are  not.  Sel- 
dom are  we  given  the  benefit  of  a  thorough 
analysis  of  all  five.  Yet  if  the  first  four 
were  given  extended  engineering  study  are 
there  not  lessons  to  be  learned  from  them? 
Might  they  not  embody  features  that  for 
another  project,  with  different  governing 
conditions,  would  be  preferable  to  the  corre- 
sponding details  in  the  adopted  plan?  The 
Engineering  Record  is  not  putting  forth  a 
new  idea  in  suggesting  that  there  be  more 
analyses  of  this  sort  published;  but  it  de- 
sires to  emphasize  again  the  proneness  of 
discussions  of  engineering  structures  to 
confine  themselves  to  the  designs  and  con- 
struction methods  used,  to  the  neglect  of 


the  efforts  and  problems  of  those  who 
labored  with  the  now  despised  forerunners 
of  the  adopted  plans. 

Trite  but  StiU  True 

NEARLY  every  week  brings  an  editorial 
wail  from  some  newspaper  about 
a  deadly  grade  crossing  and  the  greed  of 
the  soulless  railroad  in  continuing  it. 
Seldom,  however,  is  there  the  slightest 
suggestion  that  the  public  should  con- 
tribute to  the  expense  of  removing  the 
danger.  None  of  the  more  enlightened 
railroad  managers  will  defend  the  grade 
crossing  as  a  permanent  institution.  But 
they  contend,  as  the  Engineering  Record 
has  persistently  contended,  that  grade 
crossings  are  joint  affairs,  that  they  were 
fully  justified  when  the  railroads  were 
built,  that  the  elimination  of  them  now  is 
costing  and  will  cost  a  vast  sum  of  money 
and  that  the  public  should  in  all  fairness 
assume  a  share  of  the  financial  burden. 
The  Engineering  Record  has  pointed  out 
how  under  the  rational  percentage  basis  of 
the  New  York  law  a  comparatively  satis- 
factory program  of  grade  separation  is 
being  carried  out,  in  spite  of  defects  in 
the  law  and  mistakes  in  its  administration. 
Until  the  public  and  the  press  in  less  en- 
lightened— less  enlightened  in  this  respect 
— sections  of  the  country  recognize  their 
moral  obligations  in  the  matter  of  grade 
crossings  they  need  not  expect  the  rail- 
roads to  do  other  than  fight  each  grade- 
separation  project  to  the  last  ditch. 

Civil  Engineers'  Conventions 

SOME  TIME  AGO  it  was  proposed  that 
;he  annual  conventions  of  the  American 
Society  of  Civil  Engineers  move  from  one 
district  to  the  other  according  to  a  perma- 
nent schedule.  Such  a  schedule  having  been 
reported  to  the  board  of  direction  at  its 
meeting  on  Oct.  10,  it  was  approved  and 
the  conventions  are  therefore  set  by  dis- 
tricts up  to  and  including  the  year  1928. 
Presumably,  if  the  society  is  not  redistrict- 
ed  by  that  time,  the  same  schedule  will 
prevail  for  another  cycle.  Incidental  to  the 
adoption  of  this  routing  for  the  annual  con- 
ventions, the  board  considered  the  advisa- 
bility of  holding  a  second  meeting  annually 
outside  of  New  York  City.  It  will  be  re- 
membered that  such  a  second  meeting  has 
been  frequently  advocated  and  that  one  6f 
that  type,  at  New  Orleans,  proved  to  be  verj' 
successful.  The  board  is  of  the  opinion 
that  if  such  a  meeting  be  given  a  distinctly 
technical  character,  the  plan  could  be  car- 
ried out  without  having  a  prejudicial  effect 
on  the  attendance  at  other  meetings.  More- 
over, if  the  preparation  of  a  social  program 
were  not  regarded  as  obligatory,  no  addi- 
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tional  burden  would  be  placed  on  the  mem- 
bership of  the  district.  The  board,  there- 
fore, adopted  a  schedule  for  this  second 
meeting  each  year  outside  of  New  York 
City,  leaving  it  optional  with  the  designated 
district,  however,  to  say  whether  this  sec- 
ond meeting  should  be  held.  The  board  has 
taken  an  excellent  step.  It  seems  hardly 
likely  that  the  districts  will  fail  to  avail 
themselves  of  the  privilege  of  having  within 
their  boundaries  such  a  second  meeting, 
particularly  when  it  is  distinctly  stated  that 
the  meeting  is  to  be  of  a  technical  character 
and  that  the  districts  are  not  to  consider 
the  arrangement  of  a  social  program  obliga- 
tory. One  of  the  great  needs  of  the  society 
has  been  a  closer  contact  between  the  mem- 
bers. Such  contact  would  be  promoted  by 
the  additional  general  meeting  every  year. 
New  Orleans  has  already  demonstrated  that 
such  a  meeting  can  be  carried  through  suc- 
cessfully. With  the  board's  plain  endorse- 
ment of  the  plan,  it  is  hoped  that  the  dis- 
tricts will  do  their  part  toward  knitting  the 
organization  more  closely  together. 


Definiteness  in  Specifications 

THE  fundamental  qualifications  of  a 
good  set  of  specifications  were  well 
Stated  by  R.  Fleming,  of  the  American 
Bridge  Company,  in  his  article  reviewing 
one  thousand  steel  specifications  in  the  issue 
of  June  24,  page  838,  when  he  said  that 
"a  specification  should  be  clear,  consistent, 
complete  and  fair.  Explanations  of  its 
meaning  should  not  be  necessary."  In  the 
article  on  page  708  of  this  issue  Mr.  Flem- 
ing presents  specifications  for  steelwork  of 
buildings  which  admirably  illustrate  the 
type  of  specification  which  he  earlier 
described. 

It  was  suggested  in  the  editorial  com- 
menting on  Mr.  Fleming's  previous  article 
that  the  American  Society  of  Civil  Engi- 
neers, through  a  committee,  should  prepare 
an  authoritative  set  of  standard  specifica- 
tions for  the  steelwork  of  buildings.  Mr. 
Fleming's  proposed  specifications  would  well 
serve  as  a  basis  for  the  work.  There  would 
probably  be  disagreement  on  certain  clauses 
covering  most  questions.  For  example,  the 
relatively  high  limit  for  the  allowable  slen- 
derness  ratio  l/r  might  be  questioned,  and 
there  would  undoubtedly  be  debate  over  the 
clause  allowing  part  of  the  area  of  a  column 
to  be  disregarded  in  the  computation  of  the 
radius  of  gyration,  provided  the  area  is 
considered  not  to  carry  load.  This  virtually 
amounts  to  an  increase  in  the  permissible 
length  ratio. 

Other  vital  points  in  which  Mr.  Fleming 
has  endeavored  to  make  general  practice 
and  the  .proposed  specifications  agree  are 
found  in  the  provisions  for  allowable 
stresses  for  countersunk  and  flattened  rivets 
and  the  exception  of  webs  of  rolled  sections 
from  the  Vi-in.  minimum  thickness  clause. 
One  noteworthy  requirement  is  found,  for- 
bidding the  use  of  rivets  in  tension,  turned 
bolts  being  specified  for  all  such  cases.  If 
this  means  that  all  brackets  on  the  face 
of  columns  where  some  rivets  are  in  tension 
must  be  bolted,  there  may  well  be  raised 
the  old  question  of  the  actual  strength  of 


rivets  subjected  to  combined  tension  and 
shear.  Indeed,  it  is  hoped  that  this  will  be 
made  the  subject  of  extensive  investiga- 
tion. It  is  one  of  the  weakest  points  in  our 
knowledge  of  the  behavior  of  structural 
frames,  and  a  really  comprehensive  series 
of  tests  of  riveted  joints,  in  which  the  rivets 
are  subjected  to  combined  shearing  and 
tensile  stress,  is  needed. 

Many  other  details  are  definitely  fixed 
by  Mr.  Fleming's  specifications.  It  is  hoped 
that  structural  engineers  will  freely  discuss 
them,  to  the  end  that  our  ideas  may  be 
crystallized  on  the  general  standards  that 
make  for  safe,  rapid  and  economical  con- 
struction. 


Technical  Societies  and 
Advertising 

THE  American  Society  of  Mechanical  En- 
gineers has  recently  asked  its  members 
to  express  their  attitude  toward  the  publi- 
cation of  the  book  known  as  Condensed 
Catalogs.  The  volume  is  nothing  more  than 
a  collection  of  advertisements  and  has  as 
its  sole  reason  for  existence  the  revenue 
that  results  to  the  society.  In  other  words, 
the  American  Society  of  Mechanical  Engi- 
neers has  gone  into  a  commercial  venture. 
Originally  Condensed  Catalogs  was  an 
offshoot  of  the  advertising  carried  in  the 
Journal.  Possibly  it  might  have  been  called 
a  sop,  for  it  was  used  to  get  more  adver- 
tising into  the  Journal  by  offering  free 
space  in  the  collection  of  advertisements  in 
the  catalog  book.  Now  all  pretense  of  a  re- 
lationship between  the  two  publications  has 
been  dropped. 

The  criticism  that  applies  to  the  publica- 
tion by  the  society  of  Condensed  Catalogs 
applies  also  to  the  advertising  carried  in 
the  Journal,  though  the  catalog  publication 
is  the  more  flagrant  case  because  of  its 
absolute  separation  from  the  engineering 
papers  of  the  society.  The  advertising  in 
both  publications,  however,  is  a  commercial 
activity  and  is  as  much  out  of  harmony  with 
the  spirit  that  should  actuate  a  great  so- 
ciety as  would  be  the  selling  of  mechanical 
supplies  or  machine  parts. 

The  excuse  given  for  this  activity  is  the 
revenue  it  yields  for  the  support  of  the  so- 
ciety's work.  As  the  Engineering  Record 
reads  the  latest  financial  statement  of  the 
organization,  however,  the  income  from  ad- 
vertising is  not  (at  present  at  least) 
needed  for  the  support  of  the  society's  work, 
but  is  purely  a  means  of  augmenting  the 
surplus.  The  audit  of  books  for  the  year 
ended  Sept.  30,  1916,  shows  a  revenue  from 
advertising  of  $51,855.26  and  an  advertis- 
ing cost  of  $26,703.23,  leaving  a  net  adver- 
tising income  of  $25,152.03.  The  statement 
also  shows  that  income  exceeded  expenses 
in  the  same  fiscal  year  by  $24,118.41,  which 
is  within  $1,000  of  the  net  advertising 
revenue.  Presumably  this  excess  will  be 
thrown  into  the  surplus.  The  surplus  and 
reserve  accounts,  by  the  way,  now  amount 
to  $74,166.20,  exclusive  of  the  $24,118.41 
excess  income  over  expenses  for  the  last 
fiscal  year,  above  noted. 

It  is  patent,  then,  that  whatever  excuse 
there  may  have  been  in  the  past,  in  the 


way  of  financial  weakness  and  the  need  for 
revenue  from  sources  other  than  the  mem- 
bers, has  now  disappeared.  Moreover,  the 
advertising  revenues  have  for  some  years 
been  unnecessary  in  order  that  the  society 
might  meet  its  ordinary  operating  expenses. 
The  need  of  revenue  is,  of  course,  a  poor 
excuse  to  plead  for  this  means  of  raising 
funds.  The  end  does  not  justify  the  means. 
However,  since  those  who  support  the  com- 
mercial activities  of  the  society  do  so  be- 
cause of  the  revenue  which  it  brings,  the 
passing  of  the  condition  they  desired  to 
meet  should  be  cited  against  them  in  their 
advocacy  of  a  continuance  of  the  practice. 
In  any  event,  it  was  an  unfortunate  move. 
The  engineering  profession  as  a  whole,  we 
believe,  will  commend  the  society  when  it 
ceases  its  advertising  activities. 


The  Fruits  of  Uncertainty 

SIX  weeks  ago,  when  it  was  announced 
that  Alfred  Craven  would  retire  on  Nov. 
1  as  chief  engineer  of  the  Public  Service 
Commission  of  the  First  District,  New 
York,  the  Engineering  Record  asked  edi- 
torially, "Does  the  commission  intend  to 
appoint  to  this  post  the  man  who  is  the 
logical  candidate  for  it?  If  not,  why  not?" 
To  these  questions,  the  commission  has 
made  no  adequate  answer,  though  one  of  its 
members  has  protested  to  this  journal  that 
the  logical  candidate  was  not  passed  over, 
but  was  given  due  consideration  for  the 
post  before  his  subordinate  was  promoted 
over  his  head  and  made  acting  chief  engi- 
neer. This  commissioner  believed  that  Mr. 
Ridgway's  construction  experience  made 
him  invaluable  in  his  present  position. 

Meanwhile  the  uncertainty  due  to  the 
failure  to  fill  Mr.  Craven's  position  by  a 
permanent  appointment  is  demoralizing  the 
ranks.  Competent  men,  in  doubt  as  to  the 
future,  are  speculating  as  to  employment 
elsewhere  instead  of  concentrating  on  their 
work. 

One  hears  of  this  designer  who  is 
seeking  a  new  position,  of  that  section  engi- 
neer who  expects  to  be  let  out.  The  re- 
organization of  one  of  the  divisions  has 
substantiated  to  some  extent  these  rumors. 
Meanwhile  contractors  are  growing  impa- 
tient when  their  work  is  held  up  because 
of  delays  on  the  part  of  the  commission's 
engineering  staff  in  giving  them  lines  and 
grades.  Much  of  the  work  is  reaching  the 
final  estimate  stage.  If  there  is  to  be  any 
wholesale  shake-up  in  the  organization  the 
important  task  of  making  up  the  final  esti- 
mates will  be  placed  in  the  hands  of  new 
men,  instead  of  old  employees. 

Will  not  the  commission  hasten  to  explain 
its  intentions?  If  it  does  not,  and  sees  fit 
to  postpone  still  longer  the  appointment  of 
a  permanent  successor  to  Mr.  Craven,  the 
city's  very  important  subway  work  is  bound 
to  suffer.  Already  certain  newspapers  are 
criticising  the  delay  in  the  work.  The  pres- 
ent indefinite  status  certainly  cannot  help 
to  rectify  conditions.  The  best  interests  of 
the  city  of  New  York  and  of  the  engineer- 
ing department  of  the  Public  Service  Com- 
mission demand  that  the  present  uncer- 
tainty, be  quickly  reipoved. 
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Engineers'  Salaries  and  the  High 
Cost  of  Living 

INCREASES  of  wages  are  now  of  regu- 
lar occurrence.  The  high  cost  of  living 
has  made  an  impression  on  employers 
throughout  the  country,  and  there  is  a  wide- 
spread response,  in  industries  which  can 
stand  additional  wages,  to  the  demand  put 
on  the  purses  of  the  employees. 

As  always  in  an  era  of  high  prices,  the 
employers  and  the  wage  earners,  generally 
speaking,  are  able  to  protect  themselves. 
The  one  by  increasing  the  price  of  his  prod- 
uct is  not  only  able  to  keep  his  margin  of 
profit  unimpaired,  but  is  able,  at  the  same 
time,  to  increase  the  compensation  of  those 
on  a  wage  basis.  We  do  not  mean  that  the 
pay  increases  are  always  voluntary.  They 
usually  are  granted  because  labor  is  organ- 
ized or  because  it  will  flow  to  those  estab- 
lishments paying  higher  rates. 

The  increases,  however,  seldom  apply  to 
the  salaried  man.  He  is  not  organized.  He 
does  not  readily  shift  from  company  to  com- 
pany. Consequently,  there  is  no  pressure 
upon  those  who  hold  the  purse  strings  to 
take  care  of  him.  The  engineer,  by  and 
large,  comes  in  the  salaried  class  and  gen- 
erally proves  a  sufferer  under  these  condi- 
tions. 

Realizing  their  condition,  the  engineering 
employees  of  the  City  of  Chicago  have  just 
addressed  to  the  Mayor  and  the  City  Coun- 
cil a  dignified  petition  for  salary  increases. 
The  document  presents  briefly  the  argu- 
ments for  the  increase.  It  sets  forth  that 
the  present  salaries  were  established  in 
1910  and  that  they  are  not  materially 
different  from  that  prevailing  between  1897 
and  1910.  The  compensation  of  the  em- 
ployees in  the  city's  engineering  service, 
therefore,  has  practically  remained  station- 
ary for  20  years.  In  the  meantime  the 
cost  of  the  necessities  of  life  has  increased 
approximately  50  per  cent.  The  petition 
well  says,  "It  is  self-evident  that  if  the 
salaries  fixed  in  1910  were  fair  at  that  time, 
they  cannot  be  considered  just  compensa- 
tion under  present  conditions." 

But  the  employees  advance  a  further 
argument,  and  that  argument  is  based  on 
the  very  solid  ground  that  large  increases 
have  been  granted  the  skilled  and  the  com- 
mon labor  employed  by  the  city.  The  aver- 
age compensation  of  common  labor  has  in- 
creased 220  per  cent  since  1897,  of  skilled 
labor  83  per  cent  and  of  foremen,  51  y2  per 
cent.  When  the  actual  figures  are  exam- 
ined, the  astonishing  fact  is  brought  out 
that  the  average  salary  in  the  lowest  engi- 
neering grade  is  actually  equal  only  to  the 
minimum  compensation  of  common  labor. 
The  average  salary  in  the  second  engineer- 
ing grade  is  equaled  by  the  minimum 
wages  of  skilled  labor,  while  the  average 
foreman  receives  only  slightly  less  than  the 
average  employee  in  the  maximum  engi- 
neering grade.  In  consequence,  engineers 
in  charge  of  work  and  responsible  for  its 
proper  execution  are  frequently  paid  less 
than  the  foreman,  and  even  less  than  some 
of  the  mechanics  working  under  their  direc- 
tion. This  naturally  does  not  make  for  effi- 
ciency.   Competent  engineers  will  constant- 


ly seek  to  leave  the  service,  while  workmen, 
conscious  that  their  superiors  receive  a 
lower  compensation,  are  less  amenable  to 
the  authority  of  those  over  them. 

If  the  Mayor  and  City  Council  of  Chi- 
cago will  look  at  the  subject  from  these  two 
angles  alone,  we  believe  that  they  will  agree 
to  very  substantial  increases  in  the  com- 
pensation of  the  city's  engineering  em- 
ployees. 

But  there  is  a  third  reason,  touched  on 
also  in  the  petition,  which  we  believe  de- 
serves the  very  strongest  emphasis.  The 
engineering  employees  of  the  City  of  Chi- 
cago almost  without  exception  do  not  do 
purely  individualistic  work.  Whatever  is 
intrusted  to  them  goes  far  beyond  the  par- 
ticular activities  of  the  man  in  question. 
The  designing  engineer  lays  out  structures 
whose  cost  runs  into  the  thousands,  and 
even  into  the  hundreds  of  thousands,  of 
dollars.  The  superintendent  of  construction 
works  not  by  himself,  but  directs  large  ex- 
penditures in  labor  and  in  materials.  Mani- 
festly, men  in  these  capacities  must  have 
superior  judgment,  must  carry  responsibili- 
ties far  exceeding  those  of  the  average  type 
of  city  employee.  If  the  Chicago  city  offi- 
cials will  assent  to  the  principle  that  men 
should  be  paid  in  accordance  with  the  re- 
sponsibility imposed  upon  them,  there  will 
be  little  further  need  for  argument  by  the 
engineering  employees  of  the  city. 

The  petition  is  a  dignified  one.  It  pre- 
sents only  facts.  It  deserves,  and  we  trust 
will  receive,  the  careful  and  favorable  con- 
sideration of  the  authorities  to  whom  it  is 
addressed. 


Is  Uniformity  Possible  in  State 
Motor-Truck  Legislation? 

WITH  New  York  State  committed  to 
legislation,  effective  Jan.  1,  1917,  gov- 
erning the  weight,  size  and  speed  of  motor 
trucks,  and  with  other  states,  notably  Penn- 
sylvania, New  Jersey,  Maryland,  Connecti- 
cut and  Michigan,  contemplating  new  or 
revised  statutes  along  similar  lines,  it  is 
clear  that  the  control  of  motor-driven  traffic 
on  public  highways  is  developing  into  a 
problem  of  more  than  local  significance. 

If  this  view  is  correct,  it  is  time  to  con- 
sider a  plan  by  which  at  least  some  degree 
of  uniformity  may  be  introduced  into  the 
forthcoming  laws.  Highway  engineers 
have  before  them,  as  an  example,  the  hodge- 
podge of  road  legislation  developed  by  unco- 
ordinated efforts  of  individual  states.  Is 
the  same  condition  of  disorder  to  be  re- 
peated in  the  case  of  motor-truck  laws  ?  Un- 
less an  attempt  is  made  to  standardize  the 
regulatory  measures  for  motor  trucks  we 
will  have  as  many  different  sets  of  rules 
and  regulations  as  there  are  states  in  the 
Union.  To  users  and  manufacturers  of  mo- 
tor trucks,  and  to  engineers  who  must  build 
and  maintain  highways  to  carry  the  traffic 
of  the  future,  this  prospect  is  not  encourag- 
ing. Motor-truck  men  have  already  ex- 
pressed the  fear  that  they  may  be  legislated 
out  of  existence  in  certain  localities. 

Motor  trucks  doing  interstate  business 
may  soon  be  governed  by  two  or  more  in- 
dependent, and  possibly  conflicting,  sets  of 


state  requirements.  A  contractor  with  a 
fleet  of  trucks  and  trailers  who  has  just  fin- 
ished a  job  in  New  Jersey  may  have  his 
equipment  ruled  off  the  roads  in  New  York 
State.  He  would  have  to  purchase  trucks 
and  trailers  of  different  design  or  alter  the 
ones  he  has  to  make  them  conform  to  New 
York  State  requirements.  In  either  case 
he  would  be  saddled  with  an  expense. 

Motor-truck  manufacturers  are,  natur- 
ally, opposed  to  any  restrictions  of  the  use 
of  highways.  Nevertheless,  if  such  laws 
are  inevitable,  it  is  needless  to  point  out  to 
them  the  advantages  of  uniform  statutes. 
Under  them,  manufacturers  would  be  able 
to  standardize  their  machines  instead  of 
making  different  types  for  each  state.  Uni- 
form laws  would  result  in  lower  truck  pro- 
duction costs  and,  it  is  fair  to  assume,  in  a 
correspondingly  reduced  price  to  pur- 
chasers. 

It  may  be  argued  that  types  of  road  vary 
in  different  states,  and  that  in  one  locality 
the  highways  are  capable  of  sustaining 
heavier  loads  than  in  others.  This  is  un- 
doubtedly true,  but  it  is  conceivable  that  a 
general  code  would  take  such  factors  into 
account.  If  merely  the  framework  of  a 
sane  and  reasonable  code  of  regulations  for 
motor  trucks  could  be  constructed,  it  would 
save  a  vast  amount  of  needless  work  in 
states  contemplating  the  enactment  of  such 
measures. 

The  general  procedure  preliminary  to  the 
passage  of  a  motor-truck  bill  is  first  to  ap- 
point a  commission  to  investigate  the  sub- 
ject, then  hold  a  number  of  hearings  at 
which  those  interested  may  express  their 
views.  Finally,  after  many  changes  the 
regulations  go  to  the  legislature  in  the  form 
of  a  bill.  Why  is  it  necessary  to  repeat  this 
routine  for  every  state  that  is  to  have  a 
motor-truck  law?  Why  cannot  the  work 
be  done  once  and  for  all,  in  its  principal 
features  at  least,  by  a  committee  represent- 
ing national  highway  and  motor-truck' 
interests?  If  it  be  conceded  that  motor- 
truck legislation  is  coming — and  every  in- 
dication points  that  way — it  is  time  for  such 
organizations  as  the  American  Highway 
Association,  the  American  Road  Builders 
Association,  the  Motor  Truck  Club  of 
America,  the  National  Automobile  Chamber 
of  Commerce,  the  newly  formed  Association 
of  Trailer  Manufacturers,  and  other  bodies, 
to  inquire  into  the  possibilities  of  co- 
operation in  drafting  what  might  be  termed 
a  model  motor-truck  law. 

To  be  sure  there  is  some  degree  of  co- 
operation among  states  at  present.  New 
York,  for  example,  has  the  benefit  of  the 
tentative  set  of  rules  and  regulations  pro- 
posed for  New  Jersey.  Massachusetts,  also, 
has  contributed  valuable  information,  but 
the  co-operation  has  taken  the  form  rather 
of  finding  out  what  the  other  states  have 
done  than  of  joining  with  them  in  reaching 
some  degree  of  standardization  in  regula- 
tory measures.  Useful  as  this  practice  is, 
the  full  benefits  will  never  be  secured  until 
efforts  are  centralized  in  a  committee  of 
national  scope  representing  the  builders  of 
highways,  the  users  of  highways  and  the 
manufacturers  of  motor  trucks  and  trailers' 
and  their  accessories. 
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Bids  Asked  Before  Bonds  Were  Voted  to  Show  That 
Estimate  Represented  Real  Cost  of  Pipe  Line 

Even  Then  $25,000  Was  Refunded  to  the  Water  Department  of  Oregon  City  When  Job 
Was  Completed— High-Pressure  Service  Without  Pumps  or  Elevated  Tank— Cost  $350,000 

By  H.  A.  RANDS 

Of   Rands  &   White,   Civil   and   Hydraulic  Engineers,   Portland,  Ore. 


ONE  OF  THE  ADVANTAGES  afforded 
many  of  the  cities  of  the  Pacific  North- 
west is  the  possibility,  through  the  prox- 
imity of  the  mountains  and  the  protection 
afforded  by  the  Forest  Reserve,  to  secure 
an  abundance  of  pure  water  at  a  nominal 
cost.  Portland  was  the  first  to  construct 
any  considerable  pipe  line  when  in  1893  it 
brought  in  from  the  Cascade  Mountains 
its  now  famous  Bull  Run  supply.  Seattle, 
shortly  afterward,  through  a  somewhat 
longer  line,  secured  its  supply  from  the 
Cedar  River.  Since  then  many  smaller 
cities  have  followed  the  example  of  these 
larger  ones.  Probably  the  most  notable  of 
the  projects  undertaken  by  the  smaller 
cities  is  that  financed  by  Oregon  City,  Ore. 

Source  of  Present  Supply 

The  present  source  of  the  Oregon  City 
water  supply  is  the  South  Fork  of  the 
Clackamas  River,  a  clear  swift  mountain 
stream  having  a  catchment  area  of  27 
square  miles  and  a  low  water  discharge, 
taken  at  the  end  of  the  71-day  record  dry 
spell  in  the  summer  of  1914,  of  13,500,000 
gal.  in  24  hours.  At  the  intake  the  eleva- 
tion is  820  ft.,  while  the  head  of  the  stream 
is  5000  ft.  above  sea  level.  Samples  of  the 
water  taken  during  the  ordinary  rainy 
weather  of  winter  gave  counts  of  2  per 
cubic  centimeter  after  72  hours'  incuba- 
tion. The  highest  count  so  far  obtained 
from  the  intake  was  near  the  end  of  the 
71-day  dry  spell  already  mentioned,  when  a 
count  of  25  per  cubic  centimeter  was  found. 

To  meet  the  arguments  of  those  who 
contend  that  a  project  invariably  costs  from 


PIPE  LINE  SHOWN   ON   COVER,  AT  EARLIER  STAGE 
OF    CONSTRUCTION 


one  and  one-half  to  two  times  what  the  en- 
gineer estimates,  the  commission  resorted  to 
the  rather  novel  expedient  of  calling  for  bids 
before  the  bond  election.  As  a  result  thir- 
teen bids  were  received,  and  the  contract 
was  tentatively  awarded  pending  the  result 
of  the  bond  election.  After  the  citizens 
had  voted  in  favor  of  the  project  the  con- 
tract was  signed  and  both  the  commission 
and  the  low  bidder  lived  up  to  their  pre- 
election agreements. 

Bids  were  called  for  on  machine-banded 
wood  pipe,  lap-welded  steel  pipe  and  riveted 
steel  pipe.  After  opening  the  bids  there 
occurred  the  usual  controversy  as  to  the 
best  material.  The  wood  pipe  was  cheapest. 
Riveted  pipe  was  more  expensive  and  lap- 
welded  pipe  the  highest  priced.  The  com- 
mission at  one  time  voted  to  award  the 
contract  for  riveted  pipe.  This  was  done 
despite  the  recommendation  of  the  engi- 
neers, who  contended  that  to  build  a  line 
of  the  character  and  size  of  the  one  in 
question,  having  thousands  of  degrees  of 
curvature,  both  horizontal  and  vertical, 
with  inflexible  riveted  joints  to  be  laid  out 
and  cut  in  advance,  would  be  a  long  and 
tedious  job.  Later  the  vote  was  recon- 
sidered and  the  job  was  awarded  to  the 
same  bidder  for  Matheson  pipe  construc- 
tion. 

Several  conditions  affected  the  price  at 
which  the  pipe  was  furnished,  with  the  re- 
sult that  an  extremely  low  figure  was  ob- 
tained. One  of  these  reasons  was  the  great 
calm  which  hung  over  the  steel  trade  dur- 
ing the  early  months  of  the  European  war. 
Another  was  the  fact  that  this  line  was 
being  built  almost  within  earshot  of  the 
whistles  of  the  great  wood-pipe  factories 
of  Oregon  and  Washington. 

Description  of  Line 

The  pipe  on  the  upper  13  miles  has  a 
diameter  of  18  in.;  on  the  lower  liy2  miles 
16-in.  pipe  was  used.  The  larger  size  has 
a  thickness  of  0.245  in.  and  the  smaller 
0.234  in.  The  preservative  used  was  the 
usual  dipped  coating  made  by  the  National 
Tube  Company.  For  10  miles  from  the  in- 
take the  line  follows  the  gorge  of  the  Clacka- 
mas River,  where  there  was  much  rock 
work.  Several  tunnels,  having  an  aggregate 
length  of  1212  ft.,  were  also  necessary. 
Along  much  of  this  upper  10  miles  the  pipe 
had  to  be  carried  across  the  river  from  the 
road  on  the  north  bank  by  means  of  aerial 
lines  and  donkey  engines.  For  this  the 
huge  trees  were  used  for  cableway  towers, 
and  they  served  the  purpose  admirably  even 
when  the  span  was  as  great  as  1000  ft.  To 
the  credit  of  the  contractor,  it  may  be  said 
that  this  difficult  work  was  accomplished 
without  a  single  accident  to  a  workman  and 
with  the  loss  of  only  one  length  of  pipe. 

Four-inch  blowoff  valves  are  placed  in 
all  the  principal  depressions.  These  were 
set  in  double  bell-end  castings  13  in.  in 
length,  with  the  blowoff  branch  tangent  to 


the  bottom.  In  several  places  in  sharp 
draws  these  blowoff  branches  were  cast  in- 
tegral with  the  ells  used  to  make  the  re- 
quired vertical  curve.  To  relieve  the  line 
of  air  in  filling  and  to  take  care  of  any 
vacuum  in  the  event  of  the  breaking  of  the 
line,  vent  pipes  were  placed  on  the  prin- 
cipal summits  near  the  hydraulic  grade. 
On  the  principal  lower  summits  2-in.  Chabot 
air  and  vacuum  valves  are  used  for  the 
same  purpose.  Several  of  these  are  twin 
set,  and  in  one  instance  three  are  set  in 
one  battery.  To  relieve  the  line  of  any  air 
which  may  accumulate  during  operation,  a 
%-in.  corporation  cock  is  placed  on  every 
lesser  summit.  By  carrying  a  piece  of 
y2-in.  pipe  3  ft.  long  with  a  %-in.  reducer 
on  the  lower  end  and  an  ell  and  nipple  on 
the  upper  end  to  turn  the  stream  to  one 
side,  the  patrolman  is  able  to  open  these 
corporation  cocks  easily,  without  getting 
wet.  On  a  few  summits  air-relief  valves 
of  the  lever-and-foot  type  were  also  used. 

If  the  Job  Were  Done  Over  Again 

At  the  end  of  every  job  there  are  always 
a  few  things  which,  if  it  was  being  done 
over  again,  would  be  handled  differently. 
First  among  them  would  be  the  use  of  the 
National  burlap  coating  in  place  of  the 
dipped  coating  now  on  the  pipe.  Another 
change  would  be  the  exclusioii  of  a  few 
elbows  used  to  negotiate  sharp  summits. 
Two  of  these  lifted  when  the  line  was  filled. 
They  were  taken  out  and  the  profile  was 
revised  to  eliminate  them.  Two  of  the  three 
still  in  use  are  anchored  in  rock;  the  third 
is  heavily  loaded.     For  negotiating  sharp 


TREES  WERE  USED  WITH  GREAT  SUCCESS  AS  CABLE- 
WAY  TOWERS  IN    MOVING   PIPE 
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depressions  elbows  are  desirable;  on  sharp 
summits  they  are  likely  to  give  trouble. 
Another  change  would  be  the  elimination 
of  several  16-in.  gates  put  in  the  18-in.  pipe 
and  several  14-in.  gates  in  the  16-in.  line. 
We  have  never  had  occasion  to  close  these 
gates  since  filling  the  line,  and  except  for 
convenience  in  testing  they  are  of  little  use. 
The  reason  why  this  is  so  may  be  deduced 
from  an  examination  of  the  profile. 

The  line  as  far  as  Harris  Place,  where 
the  last  gate  is  located,  is  made  up  of  four 
great  inverted  siphons.  Should  any  of  these 
need  repair  the  others  will  remain  nearly 
full  even  when  the  water  is  shut  off  at  the 
intake.  In  practice,  too,  it  has  been  found 
that  as  much  of  the  line  is  far  below  the 
hydraulic  grade  it  is  possible,  when  making 
repairs,  to  keep  the  water  right  behind  the 
men  by  opening  one  or  two  blowoffs.  When 
the  repairs  are  completed  the  blowoff  is 
closed  and  the  water  sent  on  its  way. 

No  Pumps  or  Tanks  Used 

Oregon  City  has  a  high-pressure  zone. 
Water  is  supplied  to  that  district  without 
resorting  to  pumps  or  to  an  elevated  tank. 
By  reference  to  the  profile  it  will  be  seen 
that  from  the  Springwater  ridge  to  Harris 
Place  the  hydraulic  grade  has  a  drop  of 
2.9  ft.  in  1000.  From  Harris  Place  west 
to  the  reservoir  the  drop  amounts  to  5.5  ft. 
in  1000.  Instead  of  reducing  the  diameter 
of  the  pipe,  and  losing  the  head  in  friction, 
the  16-in.  tube  was  continued  to  the  reser- 
voir, at  the  entrance  to  which  was  placed 
a  regulating  gate.  By  partly  closing  this 
gate  the  head  on  the  high-pressure  side  is 


raised  to  the  hydraulic  gradient  for  a  16-in. 
pipe.  This  gives  the  high-pressure  zone 
a  minimum  pressure  of  about  37  lb.  To 
prevent  subjecting  the  line  to  the  full  hy- 
drostatic head  (in  the  event  of  an  inad- 
vertent closing  of  the  regulating  gate),  a 
concrete  overflow  basin  with  waste  pipe  has 
been  placed  in  the  line  at  Harris  Place.  The 
following  paragraph  explains  how  this  hold- 
ing up  of  the  hydraulic  grade  makes  it  pos- 
sible to  serve  the  high-service  zone  In  West 
Linn. 

West  Linn  System 

By  the  terms  of  an  agreement  entered 
into  before  the  construction  of  the  line  was 
begun,  West  Linn,  located  directly  across 
the  Wilamette  River  from  Oregon  City,  had 
purchased  a  one-third  interest  in  the  water- 
supply  system.  As  that  city  had  no  dis- 
tributing system,  plans  were  prepared  and 
a  contract  was  let  soon  after  work  was  be- 
gun on  the  main  line.  The  West  Linn  dis- 
tributing system  was  built  by  the  same  firm 
that  had  the  contract  for  the  larger  job. 
Matheson  double-wrapped  National  coated 
pipe  of  4,  6,  8  and  10-in.  sizes  were  used. 
West  Linn,  like  Oregon  City,  has  a  high- 
pressure  service  zone.  To  supply  it,  the 
2,500,000-gal.  reservoir  included  In  the  sys- 
tem was  30  located  that  the  water  in  dis- 
charging into  it  from  the  pipe  line  would 
turn  a  Pelton  wheel  geared  to  a  triplex 
pump.  This  lifts  the  water  for  the  high- 
service  zone  through  a  1700-ft.  pipe  line 
to  a  reinforced  concrete  water  tower  50  ft. 
high  and  of  14-ft.  internal  diameter,  located 
on  the  highest  point. 


ABOUT  1200  FEET  OF  TUNNEL  WAS  NECESSARY  IN    THE  FIRST  10  MILES  FROM  THE  INTAKE 


Actual  construction  was  started  April  12, 
1915.  The  first  water  reached  the  reservoir 
Oct.  7  of  the  same  year.  Notwithstanding 
the  fact  that  the  bonds  sold  at  $95.56,  after 
all  right-of-way,  engineering  and  other 
charges  were  paid,  $25,500  of  the  original 
bond  issue  was  turned  back  to  the  water 
department.  The  rated  capacity  of  the  line 
is  3,000,000  gal.  in  24  hours,  although  no 
capacity  tests  have  been  made.  The  entire 
distributing  system  cost  about  $65,000  and 
was  completed  in  December,  1915. 

The  principal  quantities,  with  unit  and 


Cost  of  Orboon  Citt  Pipb  Link 

Item  Quantity        Unit  price     Total  price 
Clearing    right- 
of-way    43.54     acres        1200.00         »8, 708.00 

Solid    rock     (in 

trench)     4,380     cu.  yd.  4.50         19,710.00 

Solid      r  o  c  It 

(side   cut)...  1,324     cu.  yd.  1.50  1,986.00 

Loose  rock 13,604     cu.  yd.  1.00         13,604.00 

Cement    gravel.  5,392     cu.  yd.  .75  4.044.00 

Common    gravel.38,364     cu.  yd.  .40         15,345.00 

Tunnels      (4     x 

6    ft) 1.212     ft.  6.60  7,878.00 

Matheson  pipe : 
18-in.  f.  o.  b. 

job     69,940     ft.  1.87%      96,167.50 

16-in.  f.  o.  b. 

Job    61,797.5  ft.  1.17  72,308.10 

18-in.  distrib- 
uting   and 

laying    ...68,680     ft.  .40%     27,816.40 

16-in.  distrib- 
uting   and 

laying    ...60,680     ft.  .81  18,848.00 

Cast-iron    spe-  ,_  .,„,.. 

cials    21,810     lb.  .07  1,526.70 

Miscellaneous    l'???'ij 

Extra  work 3,115.58 

Total    J295.921.41 


total  prices,  are  givea  in  the  accompanying 
table. 

Personnel 

D.  C.  Henny  and  J.  L.  Stannard  of  Port- 
land were  consulted  on  the  work.  S.  A. 
Cobb  of  Oregon  City  was  the  engineer  for 
the  West  Linn  system,  the  reinforced-con- 
crete  standpipe  for  which  was  designed  by 
W.  G.  Kirehoffer  of  Madison,  Wis.  The 
Oregon  Engineering  &  Construction  Com- 
pany, of  Oregon  City,  had  both  contracts, 
and  the  writer  was  engineer  for  the  main 
pipe  line  and  consulting  engineer  for  West 
Linn. 

To  Decolorize  Tar  Streaks  in  Concrete 
Road  Crack  Repairs 

Studies  are  being  made,  according  to  the 
latest  annual  report  of  the  Board  of  Wayne 
County  (Mich.)  Road  Commissioners,  to  de- 
velop a  preparation  which  will  accomplish, 
in  the  repair  of  concrete  road  cracks,  what 
Tarvia  mixtures  accomplish,  yet  which 
will  have  a  color  so  nearly  like  that  of  con- 
crete that  repaired  spots  will  not  be  notice- 
able. Present  methods  of  repairing  cracks 
necessarily  draw  attention  to  the  location 
of  the  cracks  because  of  the  black  streak 
left  by  the  tar  after  the  required  mainte- 
nance work  has  been  performed.  This  ob- 
jection, according  to  the  Wayne  County  re- 
port, does  not  come  from  road  users  or 
property  owners,  but  from  engineers,  road 
builders,  and  salesmen. 
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New  Reservoir  to  Be  Built 
Inside  Old  One  That  Failed 

Designs     Completed     for     Reconstruction     at 

Cleveland    Filter    Plant,    Where    Concrete 

Basin  Roof  Collapsed  When  Finished 

UTILIZING  as  an  outside  form  the 
filtered-water  reservoir  at  Cleveland, 
Ohio,  which  partly  collapsed  last  July 
just  when  it  had  been  completed,  a  new 
reinforced-concrete  basin  will  be  built 
within  the  old  one  in  accordance  with  de- 
signs upon  which  bids  for  construction 
were  received  this  week.  The  work  will 
involve  about  14,000  cu.  yd.  of  concrete, 
760  tons  of  steel  reinforcement  and  10,000 
cu.  yd.  of  backfill. 

While  this  summer's  accident,  which 
was  described  in  the  Engineering  Record 
of  July  29,  page  151,  involved  the  failure 
of  only  four  columns  of  the  existing  struc- 
ture, together  with  the  section  of  the 
groined  arch  vaulting  which  they  sup- 
ported, extensive  investigations  of  the 
quality  of  the  concrete  in  the  remainder 
of  the  reservoir  cast  suspicion  upon  the 
entire  structure  and  led  to  the  conclu- 
sion that  it  was  unfit  for  use.  The  alter- 
natives therefore  were  (1)  to  demolish  the 
damaged  basin  and  replace  it  with  a  new 
one  on  the  same  site;  (2)  to  choose  a 
new  site  and  build  a  new  structure;  (3) 
to  construct  a  new  reservoir  inside  of  the 
old  one.  In  the  first  case  the  cost  of  dem- 
olition would  have  been  excessive  and,  in 
the  second,  no  other  site  was  available  for 
the  new  structure.  These  considerations 
therefore  led  to  the  adoption  of  the  third 
scheme,  a  new  basin  inside  of  the  old  one, 
as  the  most  economical  and  practical  one. 

Old  Walls  as  Forms 

The  original  filtered-water  reservoir  has 
over-all  dimensions  of  about  936  x  195  ft. 
and  is  about  28  ft.  deep  from  floor  to  roof 
inside.  It  is  separated  into  two  sections 
by  a  concrete  division  wall.  In  the  de- 
signs for  the  reconstruction,  which  were 
prepared  by  Nathan  C.  Johnson  and  Fred- 
eric C.  Noble,  both  of  New  York  City,  act- 
ing as  consulting  engineers  to  the  city 
of  Cleveland,  no  reliance  whatever  was 
placed  on  the  strength  of  the  existing 
basin.  The  walls  were  considered  merely 
as  convenient  outside  forms  against  which 
the  new  concrete  could  be  poured,  while 
the  columns  were  regarded  as  so  much 
sand — material  which,  the  designers  point 
out,  can  be  depended  upon  to  carry  loads 
if  adequately  confined.  The  repair  scheme 
for  the  columns  therefore  involved  the 
jacketing  of  those  now  standing  with 
spiral  steel  reinforcement  and  envelop- 
ing the  whole  with  a  cylinder  of  concrete. 
The  new  column  jacketing  is  carried  up 
to  the  groined  arch  vaulting  and  extends 
above  the  old  column  heads.  The  original 
columns  were  square,  measuring  1  ft.  8 
in.  on  a  side,  while  the  jacket  will  con- 
vert them  into  cylinders  2  ft.  8  in.  in 
diameter,  except  at  the  base,  which  will 
flare  out  to  a  diameter  of  3  ft.  8  in. 

Buttresses  at  Side  Walls 

The  accompanying  drawings,  in  which 
the  reinforcement  details  are  largely 
omitted,  show  the  main  features  of  the 
new  work.  The  new  side  walls  are  rein- 
forced in  both  directions  and  act  as  slabs 
supported  by  reinforced-concrete  but- 
tresses at  15-ft.  9-in.  intervals  (the  spac- 
ing of  columns  center  to  center).    These 
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THE    OLD    RESBatVOIR    WILL    SERVE    MERELY    AS    A 

FORM    AGAINST   WHICH   TO   PLACE  THE   NEW 

CONCRETE — OLD   COLUMNS  WILL  BE 

JACKETED 

buttresses  serve  also  to  tie  the  flooring 
and  roof  together.  Acting  as  beams, 
they  transmit  pressure  on  the  side  walls — 
either  internal,  due  to  a  head  of  water, 
or  external,  due  to  earth  pressure — to  the 
roof  and  floor,  which  are  both  heavily  re- 
inforced. Thus,  the  type  of  construction 
resolves  itself  into  a  huge  reinforced-con- 
crete box,  to  be  built  within  the  present 
basin  by  piercing  holes  in  the  vaulting 
of  the  latter  for  the  introduction  of  the 
new  construction  materials. 

The  foundation  support  for  the  floor- 
ing is  said  to  be  none  too  reliable,  and  the 
old  floor  therefore  is  to  be  covered  with 
a  new  one  reinforced  so  as  to  form  a  large 
mat.  The  depressions  in  the  old  roof 
groins  will  be  filled  in  with  new  concrete 
and  a  6-in.  reinforced  slab  superimposed 
upon  the  old  vaulting. 

In  the  design  of  the  original  reservoir, 
water  entered  and  left  by  means  of  con- 
duits in  the  side  walls.  It  is  not  consid- 
ered safe  to  rely  upon  them,  and  in  the 
new  designs  these  conduits  will  be  aban- 
doned in  favor  of  new  ones  built  upon 
the  basin  floor. 

To  Insist  on  Good  Concrete 

With  the  lesson  of  the  hazards  involved 
in  the  use  of  inferior  concrete  mixtures 
emphasized  by  the  failure  of  the  original 
structure,  the  consulting  engineeers  on  the 
new  work  have  laid  great  stress  upon 
methods  of  securing  good  concrete.  The 
specifications  are  notable  for  the  fact  that 
they  provide  for  the  proportioning  of  the 
concrete  according  to  the  characteristics 
of  the  aggregate.    Provision  also  is  made 


to  control  the  quantity  of  water  going 
into  the  mixture,  so  as  to  prevent  over-wet 
concrete.  The  consulting  engineers'  took 
steps  to  have  the  proper  amount  of  cement 
introduced  into  the  mixtures  by  providing, 
in  the  bids,  that  cement  be  paid  for  as 
a  separate  item.  Thus  there  would  be  no 
inducement  for  the  contractor  to  skimp 
on  the  amount  of  cement  going  into  his 
mixers. 

To  Test  Old  Concrete 

An  aftermath  of  the  failure  of  last 
July  is  an  extensive  investigation  of  the 
quality  of  concrete  in  the  old  filtered- 
water  reservoir,  supplementing  examina- 
tions already  made.  This  investigation, 
which  is  being  conducted  by  Nathan  C. 
Johnson,  consulting  engineer,  of  New 
York,  involves  the  taking  of  about  2 
miles  of  6-in.  cores  from  the  old  concrete 
to  serve  as  a  basis  for  a  thorough  study 
of  its  quality.  The  cores,  taken  by  means 
of  a  shot  drill,  are  to  be  used  to  verify 
the  conclusions  of  the  examining  engi- 
neers. 


Typical  Floor  Reinforcement 


TYPICAL  REINFORCEMENT  OF  NEW  FLOOR  ON  TOP 
OF  OLD  AND  NEW  REINFORCED  ROOF 


Avers  Chicago  Can  Improve 
Its  Paving  Methods 

Professor    Ira    O.    Baker    Recommends    Better 
Specifications  and  Inspections — Sug- 
gests School  for  Inspectors 

ASIDE  from  the  sensational  charges  of 
skimping  on  materials,  depths  of  foun- 
dations and  inefficient  inspection  in  the  pav- 
ing of  Chicago  streets  by  the  Board  of  Lo- 
cal Improvements,  Prof.  Ira  0.  Baker  in 
his  report  to  the  finance  committee  of  the 
city  council  makes  several  recommendations 
that  are  applicable  to  many  other  cities. 
These  recommendations  were  written  fol- 
lowing (1)  a  three-day  inspection  of  pav- 
ing and  asphalt  plants,  (2)  a  study  of  cur- 
rent specifications,  (3)  a  half-day  discus- 
sion with  the  chief  engineer,  and  (4)  an 
examination  of  an  analysis  made  by  the 
staff  of  the  finance  committee. 

To  Improve  Specifications 

As  to  specifications.  Professor  Baker  sug- 
gests that  they  be  changed  so  as  to  secure 
clear  language,  logical  arrangement  and 
good  typographical  form.  Unless  these  con- 
ditions are  fulfilled  the  specifications  do  not 
make  the  intended  impression  on  either  the 
contractor  or  inspector.  They  should  have 
no  deadwood — only  those  requirements 
which  it  is  intended  to  enforce.  The  re- 
quirements should  be  definite  enough  to  se- 
cure good  work.  It  should  be  seen  that  the 
clauses  governing  the  business  relations  of 
the  parties  are  clear  and  defined,  and  that 
they  properly  safeguard  the  interested 
parties.  Particular  attention  should  be 
paid  to  the  technical  clauses,  to  the  end 
that  the  resulting  work  may  be  in  accord- 
ance with  the  best  state  of  the  art.  Too 
dry  concrete  and  few  real  expansion  joints 
were  found  in  curb  and  gutters.  Concrete 
base  for  asphalt  was  found  left  sleek  in- 
stead of  rough,  and  the  thickness  was 
skimped  to  an  estimated  extent  of  $200,000 
on  the  season's  work. 

Establish  Inspectors'  School 

To  improve  the  inspection,  which  he 
found  lax  in  many  cases,  he  makes  the  fol- 
lowing suggestions:  Prepare  clear  and 
comprehensive  instructions  to  the  inspec- 
tors.   Establish  a  school  for  the  instruction 
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of  inspectors  to  teach  them  the  technical 
points  necessary  for  the  discharge  of  their 
duties.  Establish  a  system  of  checks  and 
inspection  to  determine  whether  the  inspec- 
tors are  doing  their  duty  and  are  observing 
the  requirements  of  the  specifications.  It 
would  probably  be  wise,  he  said,  to  provide 
the  inspection  engineers  with  automobiles 
in  order  that  they  may  appear  at  unex- 
pected times  in  widely  different  parts  of 
their  territory.  Provide  some  system  of 
penalties  for  lax  inspection. 

What  Shall  Be  Future  Policy? 

As  to  the  future  policy  to  be  settled,  the 
following  questions  were  asked :  Should  the 
Board  of  Local  Improvements  buy  hydraulic 
cement  and  furnish  it  to  the  contractor? 
Is  it  wise  to  reduce  the  number  of  brands 
of  asphalt  that  may  be  used?  Should  the 
board  buy  asphalt  and  furnish  it  to  the  con- 
tractor? Should  the  contractors'  guaran- 
tee be  eliminated?  Should  not  cement  filler 
be  substituted  for  the  pitch  filler  now  used 
in  brick  pavements,  and  also  in  granite 
block  pavements? 

The  advisability,  Professor  Baker  said, 
of  having  the  inspector  present  during  the 
preparation  of  the  subgrade  should  be  con- 
sidered. Closer  co-ordination  should  be  es- 
tablished between  the  Board  of  Local  Im-. 
provements  and  the  Bureau  of  Streets  in 
the  Department  of  Public  Works.  The 
Bureau  of  Streets  might  otherwise  continue 
to  repair  streets  when  it  is  cheaper  to  lay 
a  new  one.  Closer  co-operation  would  also 
give  to  the  Board  of  Local  Improvements  a 
knowledge  of  the  cost  of  maintaining  and 
cleaning  which  would  be  of  inestimable 
value  in  determining  the  relative  economy 
of  the  different  forms  of  construction. 

Keep  Inspectors  Busy  All  Year 

Investigations  by  the  board's  corps  of 
inspectors  during  the  period  when  con- 
struction is  not  in  progress  is  one  of  the 
constructive  recommendations.  So  much 
work,  150  to  200  miles  per  year,  is  done  that 
any  small  improvement  would  result  in  a 
greater  saving  than  the  cost  of  the  investi- 
gation. It  is  suggested  that  the  following 
matters  are  proper  subjects:  The  proper 
proportions  in  concrete;  tests  of  sand  in 
concrete  (cement  is  now  tested,  but  the 
variation  in  strength  due  to  the  sand  may 
be  sixteen  times  as  great  as  the  variation 
in  the  cement) ;  elaboration  of  field  tests ; 
census  of  travel  to  determine  proper  types 
of  pavement  to  use  on  certain  streets;  a 
thorough  study  of  the  cost  of  maintenance 
and  of  cleaning  of  different  types  of  pave- 
ments under  traffic  of  different  amounts  and 
character.  Of  prime  importance,  he  thinks, 
is  the  effect  of  motor  traffic  on  street  pave- 
ments, and  the  board  should  know  whether 
certain  types  of  pavements  will  be  adequate 
to  meet  such  motor  traffic  as  is  likely  to 
come  on  the  through-traffic  streets  in  the 
future. 

With  reference  to  the  personnel  of  the  in- 
spectors, the  report  indicates  that  out  of 
114  inspectors  employed,  66  were  civil-serv- 
ice men  and  48  were  appointed  on  tempo- 
rary authority.  Professor  Baker  is  of  the 
opinion  that  all  these  men  should  be  tech- 
nically trained,  but  the  records  indicate  that 
they  are  from  all  walks  of  life.  He  would 
reorganize  the  department  so  that  these 
inspectors  could  work  up  through  and  be- 
come division  engineers.  He  would  abolish 
the  position  of  general  inspector  and  sub- 
stitute that  of  junior  engineer  with  tech- 
nical training. 
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Byproduct  Coke  Ovens  on  Jersey  Meadows 
Built  Inside  Temporary  Steel  Sheds 

Large  Quantity  of  Materials  Handled  Over  Soft  Ground— Work  Developed  So 
as  to  Keep  Two  Concrete  Plants  Busy— 75-Foot  Tower  Mounted  on  Flat  Car 


ON  GROUND  so  soft  that  it  is  difficult 
to  maintain  construction  tracks,  a  two- 
and-a-half-million-dollar  byproduct  coke 
plant  is  being  built  at  a  rapid  rate  on  the 
meadows  west  of  the  Hackensack  River  and 
north  of  the  Lackawanna  Railroad.  Be- 
gun May  1,  this  plant  is  expected  to  pro- 
duce coke  early  in  1917.  About  20,000 
round  piles  45  to  70  ft.  long  are  required 
to  support  the  various  structures,  and  the 
110  coke  ovens  will  contain  approximately 
320,000  cu.  ft.  of  brick  work.  The  con- 
struction work  has  been  planned  so  that 
concrete  materials  were  received  by  water 
and  piling  and  other  construction  materials 
by  rail,  so  that  most  of  the  concrete  work 
could  be  carried  on  without  interfering 
with  the  distribution  of  piles,  brick  and 
other  materials  over  the  construction  tracks. 
Steel  concrete  towers  75  ft.  high  have  been 


and  coal  and  coke  handling  apparatus  were 
undertaken  next,  and  the  benzol  plant, 
which  is  not  essential  to  the  early  opera- 
tion of  the  plant,  will  be  constructed  last. 
The  pile  driving  proceeds  very  rapidly, 
the  majority  of  the  20,000  piles  required 
having  been  placed  by  five  drivers  this  sum- 
mer. The  rigs  are  operated  by  drop 
hammers,  with  which  quite  as  rapid  driv- 
ing can  be  done  in  the  soft  mud  as  with 
steam  hammers.  The  drivers  were  handled 
on  skids  over  the  meadow,  and  on  this  ac- 
count the  piles  had  to  be  driven  before  any 
excavation  could  be  made.  It  was  at  first 
thought  that  cofferdamming  would  be  re- 
quired for  the  footing  excavations  around 
the  top  of  the  piles  to  exclude  water  and 
prevent  caving  of  the  soil.  The  mud,  how- 
ever, filled  with  grass  roots  at  the  surface, 
proved  almost  impervious  and  stood  with  a 


LOOKING  TOWARD  EIVER — COKE  OVENS  IN  CENTER,  BYPRODUCT  BUILDING  AT  RIGHT 

Construction  siding  shown  malces  loop  around  far  end  of  ovens,  returning  on  left  side.  It  Is  used 
to  deliver  all  materials  except  concrete  aggregate,  which  is  received  by  water  at  point  marked  by  pile 
driver  to  the  left  of  locomotive  crane. 


mounted  on  flat  cars  and  moved,  without 
accident,  over  soft  track.  For  the  construc- 
tion of  the  ovens  themselves  silica  brick, 
which  are  easily  injured  by  the  weather, 
are  used  and  steel-frame  sheds  the  size  of 
mill  buildings  are  employed  to  inclose  the 
two  batteries  of  ovens  during  construction. 

Coke  Production  First  Consideration 

The  first  consideration  governing  the 
planning  of  the  construction  work  was  the 
production  of  coke  at  the  earliest  possible 
date.  The  entire  plant  is  founded  on  piles 
in  the  soft  mud  underlying  the  meadows, 
and  it  is  planned  to  fill  in  the  entire  site 
with  10  or  12  ft.  of  cinders.  Therefore  very 
heavy  cellular  concrete  footings  surmount- 
ing the  piles  were  required  to  bring  the 
floor  level  of  the  structure  up  to  the  proper 
grade.  The  concrete  below  final  ground 
level  under  the  brick  ovens  alone  amounts 
to  15  000  yd.,  and  8000  yd.  is  required  un- 
der the  byproduct  building.  This  building, 
the  second  largest  piece  of  construction, 
was  the  second  undertaken,  and  the  third 
unit  on  which  work  was  begun  was  the 
boiler  house,  requiring  about  5000  yd.  of 
concrete.      The   quenching   track,    purifiers 


vertical  face.  No  trouble  was  experienced 
in  excavating  the  4  or  5  ft.  required  and  in 
cutting  off  the  piles,  and  very  little  pump- 
ing was  necessary.  The  dirt  was  disposed 
of  by  dumping  it  near  the  sides  of  the  ex- 
cavations, where  it  will  become  part  of  the 
permanent  filling  of  the  site. 

Tracks  Laid  on  Soft  Ground 

At  the  beginning  of  the  work  a  siding 
was  laid  out  on  the  north  side  of  the  Lacka- 
wanna Railroad,  which  passes  through  a 
material  and  storage  yard  to  the  site  of 
the  plant,  where  it  forks,  one  branch  going 
to  the  north  side  of  the  ovens  and  the  other 
passing  between  the  south  side  of  the  ovens 
and  the  byproducts  building  and  power 
plant.  Three  or  4  ft.  of  cinders  brought 
in  over  the  railroad  had  to  be  dumped  along 
this  entire  line  before  anything  like  a  solid 
foundation  could  be  secured  for  the  track. 
The  brick  have  been  stored  near  the  build- 
ings for  which  they  are  required,  so  that 
rehandling  them  by  rail  is  not  necessarj'. 
The  piling  has  generally  been  distributed 
to  the  drivers  in  the  cars  in  which  it  was 
received.  The  structural  steel,  however, 
together  with  the  tanks,  piping  and  such 
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STEEL-FRAME  SHEDS   40  FEET   HIGH   SHELTER  BRICK   OVENS  DURING   CONSTRUCTION 
Main  concrete  plant  at  left,  track  foundation  for  machine   that   unloads  ovens  in  foreground.     Shed 
betwSa^    battery  of  ovens,  the  other  battery  being  to  right  of  view,  with  foundation  for  coal  bins  shown 


of  the  mechanical  equipment  as  has  been 
received,  has  been  unloaded  in  the  yard 
and  will  be  rehandled  to  place  on  work  cars. 
One  55-ton  locomotive  and  two  dinkeys  take 
care  of  the  switching,  except  for  that  neces- 
sary to  supply  the  track  mixing  plant  with 
aggregate,  which  is  done  by  one  of  the  loco- 
motive cranes. 

Main  Mixing  Plant  Supplied  by  Water 

A  stationary  tower  at  the  foot  of  which 
is  the  main  mixing  plant  was  erected  near 
the  middle  of  the  south  side  of  the  founda- 
tion for  the  ovens.  Opposite  it  on  the  north 
side  of  the  ovens  was  located  a  tail  tower. 
The  plant  at  the  foot  of  the  first  tower 
consisted  of  a  %-yd.  mixer  erected  under 
material  bins  which  were  supplied  by  cars 
running  on  an  overhead  trestle  to  the  ma- 
terial dock  on  the  Hackensack  River.  These 
cars  could  also  be  tripped  to  unload  at  any 
point  along  the  trestle,  the  space  under- 
neath which  was  reserved  for  storage.  The 
cars  were  loaded  from  a  hopper  located  over 
the  track  at  the  dock,  this  hopper  being  fed 
by  derrick  direct  from  the  barges.  The 
material  in  the  storage  piles  is  rehandled 
by  being  loaded  into  gondola  cars  with  one 
of  the  cranes  and  from  these  cars  conveyed 
to  the  desired  point  in  the  same  way. 

This  plant  was  used  to  concrete  the  cellu- 
lar foundation  for  the  ovens  and  also  that 
for  the  boiler  house  and  purifiers.  When 
the  latter  is  completed,  it  will  be  taken  down 
and  mounted  on  a  flat  car. 

75-FooT  Tower  Mounted  on  Flat  Car 

The  track  plant,  which  is  used  to  concrete 
the  foundation  for  the  byproduct  building, 
consists  of  a  75-ft.  steel  tower  mounted  on 
a  standard  flat  car.  The  tower  extends 
nearly  to  the  track,  and  is  hung  in  front  of 
the  car.  On  the  car  over  the  mixer  are 
small  bins,  which  are  supplied  by  a  loco- 
motive crane.  A  cement  car  is  coupled  be- 
hind the  mixer  car  in  use,  and  a  belt  con- 
veyor hung  at  the  side  of  the  latter  is  used 
to  transfer  cement  from  the  door  of  the  box 
car  to  the  charging  platform.  This  con- 
veyor,  made  on  the  job,  consists   of  two 


chains  between  the  links  of  which  are  fas- 
tened crosswise  narrow  pieces  of  plank 
about  2  ft.  long.  The  chains  run  over 
sprockets,  and  the  belt  is  driven  by  a  small 
motor  at  the  end  nearest  the  mixer. 

The  tower  is  of  course  guyed  when  in 
use.  The  rig  has  been  moved  successfully 
a  number  of  times,  however,  without  the 
use  of  any  guys,  by  emptying  the  bins  and 
lashing  to  the  tower  the  boom  of  the  loco- 
motive crane,  which  does  the  switching,  to 
keep  the  tower  from  swaying.  This  plant, 
like  the  stationary  one,  is  provided  with  a 
%-yd.  mixer.  All  the  concrete  equipment 
is  of  Lakewood  manufacture.  The  plant 
mounted  on  the  flat  car  has  made  a  maxi- 
mum run  of  406  yd.  in  12  hours,  while  the 
stationary  plant  has  placed  360  yd.  in  10 
hours. 

The  forms  are  of  wood,  and  as  the  con- 
crete work  is  all  low,  the  exterior  forms 
are  braced  directly  to  the  ground.  The  in- 
terior forms  are  secured  with  the  Univer- 
sal clamps.  The  carpenter  shop,  equipped 
with  power  saws,  is  located,  with  the  raa- 


TOWER  75  FEET  HIGH  ON  FLAT  CAR 


chine  and  blacksmith  shops,  at  the  south- 
west corner  of  the  work.  All  the  equipment 
is  run  electrically  except  the  cranes  and 
locomotives.  Power  is  received  from  the 
New  Jersey  Public  Service  Corporation  at 
2200  volts  alternating  current,  transformed 
by  a  Westinghouse  motor-generator  set  to 
direct  current  at  220  volts  and  distributed 
over  the  job  in  insulated  cables  laid  along 
the  surface  of  the  ground. 

Steel  Sheds  for  Brickwork 

The  silica  brick  used  in  building  the 
ovens  must  be  protected  from  the  weather 
during  laying,  and  for  this  purpose  steel- 
frame  sheds  are  used.  Being  40  x  200  ft. 
and  about  40  ft.  high,  these  sheds  are  of 
unusual  size  for  temporary  structures.  Ac- 
commodating in  width  a  standard  oven  of 
12^  tons  capacity,  the  sheds  may  be  built 
to  any  length  by  joining  on  additional  bays. 
They  were  built  with  the  intention  of  using 
them  repeatedly  on  successive  contracts. 

The  silica  brick  are  laid  in  mortar  made 
with  hydrated  lime.  About  120  bricklayers 
are  required  in  building  the  ovens  and  car- 
rying on  the  brickwork  for  the  other  build- 
ings, which  are  steel  frame  above  the  foun- 
dation. The  erection  of  this  steelwork  was 
begun  on  Oct.  1. 

.  The  plant  is  being  constructed  for  the 
Seaboard  Byproduct  Coke  Company  by  the 
H.  Koppers  Company  of  Pittsburgh,  for 
whom  T.  S.  Fillebrown,  erecting  engineer, 
is  in  charge  at  the  work.  The  Linde  & 
Griffith  Company  is  contractor  for  the  pile 
driving,  while  the  steelwork  is  furnished 
and  erected  by  the  McClintic-Marshall 
Company. 

How  to  Get  Best  Results 
with  Tile  Drainage 

W.  C.  Curd  of  Missouri  Pacific  Gives  Conclu- 
sions from  Experiences  of  Six  Years — 
Not  a  Panacea  for  All  Wet  Cuts 

WHEN  and  how  to  use  vitrified  tile  in 
the  drainage  of  railroad  subgrades  is 
discussed  by  W.  C.  Curd,  drainage  engineer 
of  the  Missouri  Pacific  Railway,  in  a  recent 
Bulletin  of  the  American  Railway  Engineer- 
ing Association.  From  1905  to  1911  tile 
was  applied  at  714  locations  to  remedy  wa- 
ter pockets  or  wet  cuts.  Eleven  per  cent 
were  reported  as  failing  to  give  benefits  be- 
cause the  tile  was  either  insufficiently  deep 
or  not  placed  in  the  proper  location.  On  this 
account  and  to  determine  the  value  of  tile 
drainage  for  roadbed  an  investigation  was 
made.  The  investigation  showed  a  remark- 
able benefit,  states  Mr.  Curd,  where  the 
drains  had  been  properly  installed.  He  es- 
timates a  return  of  from  50  to  200  per  cent 
per  year  in  decreased  cost  of  maintaining 
line  and  surface. 

His  conclusions  as  to  how  to  secure  the 
greatest  permanency  and  benefit  with  tile 
drains  are  substantially  as  follows: 

Laying  the  Drains 

Drains  should  be  laid  with  bell-end  vitri- 
fied salt-glazed  sewer  pipe  of  a  minimum 
diameter  of  6  in.,  with  unsealed  joints. 
The  top  of  the  tile  should  be  placed  1  ft. 
below  frost  line  and  a  minimum  distance 
of  1  ft.  below  unstable  or  moving  material. 
Tlje  depth  in  each  case  should  be  carefully 
determined  by  test  holes  or  by  inspecting 
the  excavation. 

The  tile  should  be  laid  to  a  grade  estab- 
lished by  level  and  with  all  the  fall  obtain- 
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able.  The  location  of  the  center  line  of  the 
tile  should  be  parallel  to  and  from  4  ft.  6  in. 
to  7  ft.  from  the  center  line  of  the  track. 
The  tile  should  be  placed  directly  on  the 
bottom  of  the  trench.  After  it  is  laid  to 
line  and  grade,  and  before  backfilling,  it 
should  be  covered  with  straw,  grass  or  some 
such  material  to  prevent  loose  particles  in 
backfilling  from  entering  the  joints. 

The  trenches  should  be  backfilled  with 
cinders,  with  coarse  material  placed  directly 
around  and  over  the  tile.  Where  the  walls 
of  the  trench  show  signs  of  distortion  from 
passing  loads,  a  sufficient  quantity  of  rip- 
rap or  coarse  stone  should  be  mixed  with 
the  cinders  to  brace  the  walls. 

Laterals  and  Outlets 

Pockets  under  the  track  should  be  tapped 
with  cinder-filled  lateral  trenches,  and  con- 
nected into  the  tile  drain  trench,  but  with- 
out connection  with  the  tile  drain  except 
through  the  unsealed  joints. 

All  surface  water  should  be  removed 
from  cuts  by  intercepting  and  side  ditches, 
otherwise  the  tile  drain  may  be  overtaxed 
and  eventually  fail  entirely. 

After  the  drains  have  been  installed  it  is 
essential  to  maintain  free  outlets  to  pre- 
vent water  backing  into  the  tile.  The  ends 
of  the  drains  should  be  surrounded  and  sup- 
ported by  concrete  or  dry  masonry  to  guard 
against  underwash.  To  prevent  small  ani- 
mals from  entering  the  tile  the  outlet  should 
be  protected  by  rods  or  grating. 

Causes  of  Failure 

Failures  of  drains  come  from  the  fol- 
lowing causes:  Insufficient  depth  below 
moving  material;  shifting  grade  or  align- 
ment, causing  joints  to  open;  insufficient 
grade  to  provide  proper  flow;  location  of 
drain  in  impervious  material  without  pro- 
viding adequate  means  for  tapping  sat- 
urated material  with  lateral  drains  or  cross- 
trenches,  or  distortion  of  walls  of  trenches. 

Tile  drainage,  concludes  Mr.  Curd,  is  not 
a  panacea  for  all  wet  cuts  and  its  use  is  not 
recommended  without  a  complete  knowledge 
of  the  conditions  to  be  corrected.  When 
these  are  known  and  proper  methods  of  in- 
stallation are  applied,  much  benefit  is  rea- 
sonably sure  to  follow. 


Scarcity   of  Pebbles   Forces   Concrete- 
Road  Change 

Owing  to  inability  to  secure  sufficient 
quantities  of  pebbles  up  to  the  quality  of 
its  specifications,  the  Board  of  County  Road 
Commissioners  of  Wayne  County,  Michigan, 
according  to  its  annual  report  for  1915-16, 
has  been  forced  to  revert  to  the  former 
two-course  specifications,  using  either 
pebbles  or  a  local  stone  for  the  base  and 
traprock  or  Wisconsin  granite  for  the  wear- 
ing surface.  In  building  a  two-course  road 
the  Wayne  County  method  has  been  to 
make  the  lower  course  of  a  1 :2 :4  mix,  with 
a  3-in.  traprock  or  granite  wearing  surface 
of  a  1:11/2:21/2  mix.  As  traprock  and 
granite  cost  about  $1.35  a  ton  more  than 
pebbles,  and  as  there  is  an  extra  labor 
charge  in  handling  two-course  work,  the 
Wayne  County  engineers  report  an  addi- 
tional factor  in  rising  costs.  It  is  believed, 
however,  that  over  a  long  period  of  time 
the  increased  quality  of  the  work  due  to 
the  better  quality  of  the  wearing  surface 
through  using  a  harder,  tougher  and  more 
uniform  stone  will  offset  the  increased  cost 
of  the  road  by  adding  materially  to  its  life 
and   usefulness. 


Settlers  with  Small  Farms  Most  Successful  on 
United  States  Reclamation  Projects 

Secretary  Lane  Gives  Increases  in  Areas  Irrigated,  Value  of  Crops 
and  Number  of  Homes— Settlers'  Success  Depends  on  Cost  of  Capital 


IN  his  annual  report  made  public  Dec.  7 
Franklin  K.  Lane,  Secretary  of  the  In- 
terior, summarizes  the  activities  of  the 
Reclamation  Service  for  the  fiscal  year 
ended  June  30,  1916.  Increases  in  areas 
irrigated  and  cropped,  and  in  crop  values, 
as  well  as  the  difficulties  confronting  the 
settlers,  are  pointed  out.  In  discussing  the 
latter  subject,  lack  of  sufficient  capital  and 
its  effect  on  the  welfare  of  the  settler  are 
given  a  prominent  place.  The  following 
paragraphs  and  tables  are  taken  from  the 
report. 

During  the  last  year  the  operation  of 
the  reclamation  laws  has  continued  to  ad- 
vance their  objects,  as  shown  by  the  in- 
creases in  the  area  for  which  the  service 
could  supply  water,  in  the  areas  actually  ir- 
rigated and  cropped,  in  the  value  of  crops 
produced  and  the  increase  in  the  actual 
number  of  settlers  and  of  homes.  The  pro- 
gressive increase  in  these  elements  is  shown 
in  Table  1. 

In  summarizing  the  construction  results 
accomplished  during  the  year,  increases  of 
230,349  acres  to  which  the  Reclamation 
Service  was  prepared  to  supply  water,  81,- 
328  acres  for  which  water  rights  are  under 
contract  and  138,479  acres  in  rental  con- 
tracts are  mentioned.  Reservoir  capacity 
has  been  increased  from  6,500,360  to  9,035,- 
160  acre-feet — a  gain  of  2,534,800  acre-feet 
during  the  year. 

Difficulties  of  the  Settlers 

Practically  every  annual  report  of  the 
Reclamation  Service  has  stated  that  the 
principal  difficulty  with  which  the  average 
settler  has  to  contend  is  the  lack  of  suffi- 
cient capital.  In  some  cases  the  settler  may 
originally  have  had  considerable  capital, 
but  his  lack  of  experience,  or  other  mis- 
fortune, has  operated  to  his  disadvantage 
until  his  funds  have  been  practically  ex- 
hausted. After  he  has  acquired  the  neces- 
sary experience  he  is  often  unable  to  re- 


cover his  standing  for  the  lack  of  the  neces- 
sary funds. 

This  lack  of  capital  is  felt  more  acutely 
as  the  area  acquired  or  under  attempted 
cultivation  increases.  The  instances  of 
success  with  small  capital,  especially  in  the 
case  of  inexperienced  settlers,  are  confined 
almost  entirely  to  small  holdings  of  40 
acres  or  less,  and  perhaps  no  one  circum- 
stance has  operated  so  strongly  to  handicap 
settlers  in  making  a  success  upon  govern- 
ment projects  as  the  attempt  to  hold  and 
improve  too  much  land. 

The  Huntley  project  in  Montana  is  con- 
spicuously successful  so  far  as  individual 
prosperity  is  concerned.  This  project  was 
handicapped  by  the  cold  climate,  the  usual 
drawbacks  of  refractory  soil,  and  the  char- 
acteristic   desert    difficulties;    but    it   was 


Table  1 — Results  of  Reclamation,  Excldsivs  of 
Indian  Projects  Built  for  Indian  Service 
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415,000  $12,500,00« 
470,000  13,000,00* 
590,000  14,500,00* 
650,000  16,000,000 
700,000  16,500,00* 
800,000     19,000,000 


•Area  Reclamation  Service  was  prepared  to  atiw- 

ply  water 


opened  under  a  special  law  which  gave  the 
secretary  wide  discretion,  and  policies  were 
adopted  which  could  not  be  applied  to  other 
projects  owng  to  legal  requirements.  The 
size  of  the  farm  unit  was  in  general  made 
40  acres.  Settlers  were  not  permitted  upon 
the  land  until  the  water  was  ready  for  de- 
livery, and  when  settlement  was  invited 
each  settler  was  obliged  to  pay  $1  per  acre 
to  the  Indian  tribe  as  partial  payment  for 
the  land  and  also  10  per  cent  of  the  water 
charge  at  time  of  entry. 

These    substantial   payments    eliminated 
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the  impecunious  speculator.  The  settler 
was  not  compelled  to  live  for  years  upon 
an  arid  homestead  without  water  and  thus 
dissipate  his  means  and  his  patience,  and 
he  was  not  permitted  to  take  more  land 
than  was  necessary  for  his  livelihood.  Thus 
were  eliminated  the  three  principal  causes 
of  failure  upon  other  projects. 

The  Shoshone  project  and  many  other 
projects  illustrate  strikingly  the  contrast 
between  large  and  small  holdings.  On  those 
projects,  homesteads  near  railroad  stations 
are  generally  made  40  acres,  while  farther 
out  they  contain  80  acres  of  irrigable  land 
and  sometimes  more,  up  to  a  limit  of  160 
acres.  In  general,  the  individuals  with  the 
small  holdings,  having  less  tax  upon  their 
resources  for  improvements  and  water 
charges,  have  been  successful.  Their  neigh- 
bors, similarly  situated,  but  with  larger 
holdings,  have  been  unable  with  their  means 
to  cultivate  any  larger  area  of  land  during 
the  first  few  years  when  the  struggle  is  on, 
and  have  had  the  additional  burden  of 
double  the  water  charges  and  heavier  costs 
for  fencing  and  other  improvements.  The 
results  have  shown  a  larger  percentage  of 
success  and  general  prosperity  upon  the 
small  unit. 

Results  of  Reclamation 

The  usual  data  were  collected  at  the  close 
of  the  irrigation  season  of  1915  regarding 
the  results  being  attained  by  the  irrigators. 
These  figures  show  the  annual  advance  in 
the  settlement  and  development  of  the  gov- 
ernment's reclamation  projects.  In  1915 
over  1000  farms  and  50,000  acres  were 
added  to  the  cultivation  area  of  the  various 
projects  and  irrigation  water  was  served 
to  18,600  producing  farms.  Over  800,000 
acres  were  irrigated  and  crops  were  har- 
vested from  over  750,000  acres. 

The  new  lands  brought  into  production 
do  not  reach  their  full  yield  the  first  year, 
including  young  orchards  just  coming  into 
bearing,  new  alfalfa  stands  giving  a  single 
cutting  of  hay,  and  other  fields  first  brought 
into  cultivation  during  the  season  and  giv- 
ing partial  yields  while  being  better  pre- 
pared for  full  production.  But  in  spite  of 
the  large  addition  to  the  producing  area  in 
1915  there  was  an  increase  in  the  average 
returns  per  acre  over  the  preceding  year. 
During  1915  the  average  for  all  reclamation 
projects  in  value  of  crops  per  acre  was  $24 
— an  increase  of  50  cents  per  acre  in  com- 
parison with  the  statistics  for  1914.  At 
the  same  time  the  total  production  in- 
creased to  more  than  $18,000,000. 

Gain  in  1915 

The  year  1915  was  the  first  since  crop 
statistics  have  been  gathered  on  the  gov- 
ernment projects  that  the  average  crop 
value  per  acre  shows  a  gain  over  the  pre- 
ceding year.  That  is,  beginning  with  the 
figures  for  1908  or  1909  there  was  a  grad- 
ual reduction  each  year  in  the  average  re- 
ported crop  value  per  acre  until  1915,  when 
there  was  a  gain  over  1914.  This  may  be 
partially  explained  by  the  fact  that  the 
Reclamation  Service  began  water  service 
with  a  number  of  old  irrigated  tracts  under 
canals  acquired  in  connection  with  the  Salt 
River,  Uncompahgre  Valley,  and  other  proj- 
ects, and  each  year  diluted  this  with  added 
raw  land  not  giving  full  production,  tending 
to  step  down  the  general  average  return 
per  acre.  Acting  in  the  other  direction, 
the  raw  land  addition  of  each  year  has 
gradually  reached  more  intensive  produc- 
tion, so  that  in  1914  this  factor  may  have 


balanced  the  other,  and  in  1915  the  statis- 
tics have  begun  a  trend  in  the  other  direc- 
tion. It  is  also  true  that  the  early  figures 
of  crop  production  were  roughly  estimated, 
with  the  error  naturally  on  the  side  of 
greater  returns.  There  is  now  well  estab- 
lished a  relatively  inexpensive  system  of 
collecting  these  data,  but  one  probably  more 
accurate  than  an  ordinary  census.  Such 
data  are  available  for  the  last  three  or  four 
years.  In  these  the  average  return  is  fairly 
constant,  but  has  decreased  slightly  and 
now  increased,  with  a  change  in  any  year 
small  enough  to  be  attributable  to  the 
many  factors  always  affecting  the  business 
of  farming. 

Two  Projects  Added  in  1915 

In  1915  two  projects  were  added  to  those 
producing  annual  crops  worth  over  a  million 
dollars,  the  Uncompahgre  Valley  (Colo.), 
and  the  North  Platte  (Neb.-Wyo.).  The 
Salt  River  project,  Arizona,  continues  to 
lead  in  total  returns  with  crops  worth  $3,- 
660,000,  closely  followed  by  the  Yakima 
project,  Washington,  producing  from  less 
than  half  as  large  an  area  crops  estimated 
at  $3,418,000. 


Table  3 — Crop  Results  on  Reclamation  Projects 

IN    191o 

Figures  are  limited  to  irrigated  areas  covered  by 
crop  reports,  excluding  about  40.000  acres  irrigated 
but  not  covered  by  crop  reports,  and  small  areas 
cropped  by  dry  farming  on  a  few  projects. 
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The  foregoing  figures  are  restricted  to 
areas  covered  by  the  water-user  census  or 
crop  reports,  which  in  general  cover  lands 
under  canals  operated  by  the  Reclamation 
Service.  On  several  of  the  projects  addi- 
tional areas  received  water  developed  by  the 
project  works,  but  delivered  through  canals 
not  operated  by  the  government.  This  was 
the  case  of  the  Strawberry  Valley  project, 
Utah,  where  water  was  delivered  for  the 
first  time  from  the  government  works.  In 
this  way  an  additional  40,000  acres  were 
served  by  the  government  projects,  bring- 
ing the  total  irrigated  area  to  about  850,000' 
acres.  At  the  same  time  the  works  were 
capable  of  serving  nearly  1,500,000  acres. 

The  areas  in  use  and  estimated  returns 
for  the  separate  projects  are  shown  in 
Table  2. 

Crops  of  1915 

The  figures  for  1915  (see  Table  3)  show 
no  marked  change  in  the  character  of  crops 
grown  or  their  relative  areas.  More  than 
half  the  total  cropped  area  is  devoted  to 
hay  and  forage  crops,  slightly  less  than 
one-third  to  grains,  and  less  than  5  per 
cent  each  to  fruit,  vegetables,  and  sugar 
beets.  The  depression  in  the  cotton  mar- 
ket that  followed  the  outbreak  of  war  in 
Europe  was  reflected  in  a  large  reduction 
of  area  utilized  for  this  crop.  The  later 
recovery  in  prices  is  not  yet  reflected  in 
the  statistics. 

Alfalfa  continues  to  dominate  the  crop 
statistics  from  the  irrigated  areas.  In 
1915  it  occupied  nearly  half  the  cropped 
acreage  and  yielded  more  than  one-third 
the  total  crop  value.  Its  many  virtues  read- 
ily explain  this  popularity.  Once  estab- 
lished it  is  a  hardy  plant  and  continues 
almost  indefinitely  to  furnish  good  annual 
yields  without  reseeding.  It  gives  several 
cuttings  each  year.  It  is  a  legume  with  the 
peculiar  power  of  drawing  from  the  at- 
mosphere the  nitrogen  in  which  the  soils 
of  the  arid  region  are  often  deficient,  and 
leaves  behind  more  than  it  found  of  this 
valuable  plant  requirement.  It  is  the  deep- 
est of  subsoilers,  penetrating  with  its  many 
roots  to  a  remarkable  depth  for  the  other 
essential  elements  of  plant  growth  and  im- 
proving the  physical  condition  of  the  soil. 
It  furnishes  a  hay  of  superior  quality  for 
conditioning  and  fattening  stock,  so  ef- 
fective in  fact  that  it  is  now  being  utilized 
medicinally  for  humans. 

Success  on  Small  Farms 

A  summary  of  18,624  irrigated  farms 
shows  the  average  farm  contains  54  acres 
of  irrigable  land,  44  acres  of  which  are 
actually  watered,  leaving  10  acres  for  fields 
not  yet  utilized,  buildings,  private  roads, 
etc.  On  this  average  farm  20  acres  are  in 
alfalfa,  13  in  grain,  with  small  areas  of 
other  crops.  The  farmer  crops  a  total  of 
41  acres.  His  total  crop  as  harvested  is 
worth  a  little  less  than  $1,000,  but  he  has 
three  or  four  work  animals  to  feed  and  by 
feeding  the  rest  of  his  crop  its  value  can 
be  greatly  increased.  For  this  purpose  he 
has  cows,  sheep,  and  hogs — in  all  about  25 
animals.  These  are  worth  about  $1,000. 
Adding  the  price  of  his  land  and  water- 
right  payments,  this  average  farmer  is 
using  a  capital  investment  of  $6,000.  His 
success  depends  largely  on  what  he  pays 
for  the  use  of  this  capital.  If  he  is  in- 
debted for  a  large  share  of  it  at  a  high  in- 
terest rate,  he  is  likely  to  fail ;  if  his  capital 
is  clear  of  indebtedness  and  interest  is  low, 
his  chance  is  excellent. 
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Barbed  Wire  Helps  Build 
River  Embankments 

Collects  Sand  Quickly  on  Three  Miles  of  Pile 

Jetties    Along    Santa    Maria    and    Santa 

Ynez   Rivers   in   California 

THE  Santa  Maria  Kiver  in  the  southern 
part  of  California  has  a  flood  discharge 
in  excess  of  100,000  sec.-ft.  It  flows 
through  a  light  sandy  plain  with  a  slope 
of  10  or  15  ft.  per  mile,  and  the  conditions 
are  such  that  a  deep  channel  has  never 
formed.     The  average  channel  depth  below 


Girders  Act  as  Railing  in 
Overhead  Crossing 

Arlington   Avenue   Bridge,   Indianapolis,   Eco- 
nomically Designed  to  Carry  Street  Loading 
Without  Sidewalks  or  Car  Tracks 

UTILIZING  the  main  girders  for  rail- 
ings, with  recessed  panels  on  the  out- 
side, an  economical  form  of  reinforced- 
concrete  overhead  highway  viaduct  has 
been  designed  for  the  Arlington  Avenue 
crossing  over  the  Pittsburgh,  Cincinnati, 
Chicago  &  St.   Louis  Railway    (Pennsyl- 


ROWS  OF  PILING  WOUND  WITH  BARBED  WIRE  FOR    CATCHING   DEBRIS  AND   FORMING  JETTY 


the  natural  bank  is  from  10  to  20  ft.  In 
recent  years  the  development  of  areas  ad- 
jacent to  this  stream  has  made  it  desir- 
able to  fix  the  location  of  the  channel  at 
certain  points  by  means  of  some  type  of 
jetty  suitable  for  use  in  sandy  formation. 
After  some  study  of  conditions  Haviland 
&  Tibbetts,  civil  engineers,  of  San  Fran- 
cisco, designed  a  jetty  consisting  of  piles 
and  barbed  wire  calculated  to  collect  enough 
drift  and  detritus  to  build  up  the  solid 
structure  desired. 

The  piles  were  placed  in  a  double  row 
10  ft.  apart  and  each  pair  was  spaced  12  ft. 
apart  longitudinally.  After  the  piles  were 
driven  about  20  ft.  in  the  sandy  bottom  they 
were  tied  together  by  means  of  2x6-in. 
cross-braces.  Four  of  these  braces  were 
placed  transversely  between  each  pair  of 
piles,  two  being  horizontal  and  the  other 
two  inclined.  Longitudinally  four  lines  of 
2  X  6s  were  run  along  each  row  of  piles, 
two  at  the  tops,  and  two  where  the  piles 
entered  the  ground.  With  this  wood  fram- 
ing in  place,  a  brush  mat  about  3  ft.  deep 
was  placed  between  the  rows  of  piling,  and 
barb  wire  was  then  strung  diagonally  from 
pile  to  pile  and  also  longitudinally  along  the 
outside  of  the  piles,  the  wires  being  spaced 
about  1  ft.  apart  vertically. 

About  3  miles  of  jetties  of  this  type  were 
built  on  the  Santa  Maria  and  Santa  Ynez 
Rivers  at  an  average  cost  of  about  $4  per 
linear  foot  in  place.  The  barb  wire  quickly 
catches  floating  debris,  which  has  the  ef- 
fect of  increasing  the  height  of  the  brush 
mattress,  and  this  increases  the  tendency  to 
collect  and  hold  flood  detritus. 

This  type  of  construction  is  reported  to 
be  giving  very  satisfactory  service.  In  fact 
some  of  these  jetties  projecting  about  6  ft. 
above  ground  have  been  completely  buried 
in  sand  during  the  first  few  hour.s  sub- 
merged. 


vania  Lines  West  of  Pittsburgh)  in  In- 
dianapolis, Ind.  Eight  spans  37  ft.  center 
to  center  of  columns,  with  girders,  beams 
and  piers  exactly  alike  except  at  the  ends 
and  at  the  central  expansion  joint,  are 
used  for  the  296-ft.  total  length  of  the 
structure.  No  end  abutments  are  pro- 
vided; the  earthfill  approach  is  carried 
right  up  to  the  end  piers  and  around  them 
on  a  11/2 :1  slope,  reaching  beyond  the  next 
intermediate  piers.  At  the  center  line  of 
the  symmetrical  structure  an  expansion 
joint  is  furnished  by  double  columns  and 
roadway  beams  with  1-in.  clearance  be- 
tween them.    These  details  are  illustrated 


in  the  drawing  at  the  bottom  of  the  page. 

A  roadway  24  ft.  7  in.  wide  between 
girders  and  23  ft.  6  in.  between  curbs, 
with  no  sidewalks,  is  provided  by  using 
outside  main  girders  and  columns  spaced 
26  ft.  on  centers.  As  shown  in  the  draw- 
ing, these  main  girders  are  carried  above 
the  8-in.  roadway  slab  a  distance  of  4  ft. 
to  act  as  a  side  rail.  On  the  outside  a 
paneled  effect  is  produced  by  3-in.  re- 
cesses. Intermediate  transverse  15  x  28- 
in.  floorbeams  spaced  4  ft.  7  in.  on  centers 
are  detailed  with  their  lower  faces  flush 
with  the  bottom  of  the  main  girders.  The 
floorbeams  at  the  columns  are  made  2  ft. 
deeper,  with  curved  brackets  at  their  end 
connections  to  add  transverse  rigidity  to 
the  structure. 

The  bridge  is  designed  for  a  uniform 
live  load  of  125  lb.  per  square  foot  of 
roadway  and  for  a  20-ton  road  roller.  No 
provision  is  made  for  electric  railway 
loading.  The  main  girders  are  designed 
as  continuous  beams.  The  column  foun- 
dations are  carried  to  hardpan  by  ordi- 
nary spread  footings. 

Double  Columns  at  Expansion  Joint 

On  the  center  line  of  the  structure  a 
1-in.  expansion  joint  is  provided  by  double 
columns  and  transverse  beams,  as  shown 
on  the  drawing,  the  column  joint  above 
the  piers  to  be  filled  with  felt  and  asphalt. 
The  floorbeams  at  this  point  are  each 
made  18  in.  wide,  and  the  amount  of  steel 
reduced,  since  less  strength  is  required. 
A  single  foundation  is  used  for  the  double 
column,  as  indicated  on  the  drawing. 

This  economical  overhead  crossing  was 
designed  under  the  direction  of  J.  0. 
Bland,  engineer  of  bridges,  Pennsylvania 
Lines  West  of  Pittsburgh.  The  contractor 
is  the  Dunn  -  McCarthy  Company,  of 
Chicago.         

Granite  Curbing  Replaced  by  Concrete 

Granite  curbing  is  gradually  being  re- 
placed in  San  Francisco  by  armored  con- 
crete curbing,  according  to  the  latest  re- 
port of  the  city  engineer,  who  states  that 
the  change  effects  a  reduction  in  cost  of 
about  50  per  cent  and  a  distinctive  gain 
in  general  appearance. 
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Build  Monolithic  Brick  Road 
on  One-Inch  Base 

Narrow     Country     Road     Needs     Small-Sized 

Equipment    and    Minimum    of    Aggregate 

for  Thin,  Granular,  Easily  Shaped  Bas« 

IN  ACCORDANCE  with  the  theory  that 
a  dry,  compacted  earth  roadbed  without 
any  material  depth  of  foundation  will,  by 
itself,  sustain  country  traffic,  Stockland 
Township,  Iroquois  County,  Illinois,  is 
building  5  miles  of  monolithic  brick  road 
9  ft.  wide,  on  a  concrete  base  1  in.  thick. 
Carried  to  the  limit  from  the  structural 
standpoint,  no  base  would  be  used,  for  the 
compacted  soil  is  counted  upon  to  take  the 
load,  and  the  brick  is  to  act  simply  as  a  sur- 
facing material,  keeping  the  earth  founda- 
tion dry.     This  means  extraordinary  pains 


CONSISTENCY  OF  THIN  GRANULAR  BASE  MOST 
IMPORTANT 

to  insure  deep  side  ditches.  The  purpose 
of  the  thin  layer  of  concrete,  which  can 
hardly  be  termed  a  base  or  foundation,  is 
not  to  hold  the  brick  nor  to  bear  weight,  but 
to  make  a  smooth  surface  on  which  to  lay 
the  brick  and  one  on  which  the  grout  will 
stop. 

As  in  the  Vermilion  County  brick  roads, 
described  in  the  Engineering  Record  of 
Sept.  30,  page  400,  and  in  which  article  the 
Stockland  road  is  noted,  wire-cut-lug  brick 
are  laid  directly  on  the  wet  concrete  within 
20  ft.  of  the  mixer.  A  l:2'/2:4  mixturs  is 
used,  the  large  material  being  roofing 
gravel  passing  a  V^-in.  screen  and  remain- 
ing on  a  Vi-in.  screen.  The  moisture  con- 
sistency is  considered  of  the  greatest  im- 
portance. It  is  such  that  the  mix  will  just 
run  down  a  30-deg.  grade  of  the  Boss  mixer 
spout.     It  is  then  struck  off  with  a  hand 


template  which  is  cut  back  8  to  10  in.  to 
permit  a  zigzag  motion,  as  illustrated  in 
one  of  the  photographs.  The  base  is  so  thin 
and  the  mixture  so  granular  that  if  the 
water  content  is  right  the  bricks  are  easily 
sustained,  thus  giving  a  smooth  surface. 

An  Anyweight  water  roller  weighing  2.5 
lb.  to  the  linear  inch  is  used  within  6  to 
8  ft.  of  the  brick  layers  to  take  out  any 
small  irregularities.  The  roller  is  pushed 
transversely  across  the  brick  rather  than 
lengthwise,  because  it  is  considered  that  the 
sidewise  rolling  is  like  sliding  two  straight- 
edges together  to  produce  a  straight  line. 
In  other  words,  as  the  roller  approaches  the 
end  of  one  row  of  bricks  it  rests  on  the 
center  of  adjacent  rows.  In  the  lengthwise 
rolling  the  roller  jumps  over  the  joints  from 
one  row  of  bricks  to  another,  thus  tending 
to  rock  the  individual  brick. 

The  grouting  was  done  with  a  small 
Marsh-Cap ron  mixer,  using  practically  the 


same  procedure  as  was  followed  in  the  Ver- 
milion County  work.  A  1:1  mix  of  cement, 
fine  plaster  and  sand,  of  the  ccnsistency  of 
cream,  is  spread  directly  from  the  mixer 
into  the  joints  with  a  brush.  The  second 
coat  is  applied  from  wheelbarrows  as  soon 
as  the  first  coat  is  settled  but  not  set  up. 
The  third  coat  should  be  the  filler  left  on 
top  of  the  bricks  from  the  other  two  coats 
and  squeezed  into  the  joints  to  fill  them 
flush  with  the  top.  It  is  the  aim  to  keep 
the  grouting  operation  within  from  100  to 
200  ft.  of  the  brick  layers. 

Some  of  the  construction  advantages 
noted  on  this  work  are  the  small  mixer  re- 
quired for  the  foundation  work  and  the 
small  amount  of  aggregate  needed,  the 
latter  materially  reducing  the  teaming 
item. 

The  work  is  being  carried  out  for  the 
township  by  Bishop  &  Liddell,  contractors, 
Danville,  111. 


Proposes  Complete  Specifications  for  the 
Structural-Steel  Work  of  Buildings 

Clauses  Are  Included  to  Cover  the  Often-Ignored  Details  Which 
Are   the    Usual    Source   of   Difficulties   and    Misunderstandings 

By  R.  FLEMING 
New  York  City 


WHILE  it  is  possible  to  present  a  form 
which  can  be  used  as  a  guide  in  writ- 
ing specifications  for  the  structural-steel 
work  of  buildings,  it  is  not  practicable  to 
draw  up  a  specification  that  will  apply  to 
all  cases.  Modifications  should  be  made 
to  suit  the  specific  building  under  consider- 
ation. For  instance,  a  few  lines  headed 
"Description"  should  be  given  in  place  of 
the  "Classification"  included  in  the  speci- 
fications here  proposed.  For  an  office  build- 
ing, that  which  relates  solely  to  mill  build- 
ings should  be  omitted,  and  vice  versa; 
in  fact,  all  that  is  irrelevant  to  the  particu- 
lar building  in  question  should  be  left  out. 

The  terms  of  payment,  dates  of  delivery, 
and  method  of  settling  questions  arising  be- 
tween purchaser  and  contractor  belong  to 
the  contract  proper,  and  need  not  be  re- 
peated in  the  specifications. 

Great  care  should  be  given  to  the  prepa- 
ration of  Clause  3,  on  "Scope  of  Work." 
This  section  should  be  clear  and  complete. 
It  should  be  definitely  stated  whether  stacks, 


ABSENCE    OF    LAR(;E    AGGREGATE    PILES    IS  CONSPICUOUS 


tanks,  elevator  framing,  stairs,  and  similar 
items  are  included  or  excluded.  Any  spe- 
cial feature  to  be  emphasized  should  be 
stated.  It  may  seem  to  some  that  sections 
relating  to  design  might  be  omitted  in  spec- 
ifications for  the  contractor.  This  is  often 
done  when  design  drawings  are  furnished, 
but  the  practice  is  not  to  be  commended. 
When  making  detail  drawings  it  is  an  ad- 
vantage to  know  the  loads,  stresses  and 
other  data  upon  which  the  design  is  based. 
In  structures  of  unusual  importance  Clauses 
51  and  53,  on  details  and  workmanship, 
should  be  elaborated. 

Specifications  for  the  steelwork  of  build- 
ings are  seldom  written  without  drawing 
upon  the  work  of  others,  and  the  following 
are  not  exceptions.  In  fact,  they  are  largely 
a  matter  of  selection,  with  such  additions 
and  modifications  as  the  writer  deems  ad- 
visable. Values  have  been  assigned  to  bolts 
acting  in  tension  and  to  countersunk  and 
flattened  rivets.  The  last  sentence  of  Clause 
43  meets  the  case  of  replacing  the  lacing  of 
four-angle  latticed  columns  with  web  plates 
without  violating  a  building  code  because 
of  increased  slenderness  ratio  l/r.  In 
Clause  47  the  limits  of  deflection  are  given 
as  1/24  and  1/32,  instead  of  the  usual 
1/20  and  1/30.  This  allows  8-in.  I-floor- 
beams  and  6-in.  channel  purlins  for  16-ft. 
bays — a  very  common  practice,  regardless 
of  specifications.  Similar  modifications  are 
made  throughout,  the  object  being  a  set  of 
specifications  that  can  and  must  be  fol- 
lowed. 

General  Requirements 

1.  Draioings — The  drawings  forming  a 
part  of  these  specifications  are  (giving 
number,  maker,  title  and  date  of  each  draw- 
ing). 

2.  Classification — For  the  purpose  of 
classification  buildings  are  divided  into 
two  classes — (1)  mill  buildings;  (2)  office 
buildings. 

Under  Class  1  are  included  manufactur- 
ing plants,  machine  shops,  power  houses, 
train  and  pier  sheds,  electric-light  stations. 
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armories,  and  buildings  of  similar  charac- 
ter. 

Under  Class  2  are  included  office  build- 
ings, hotels,  apartment  houses,  stores,  ware- 
houses, places  of  public  assembly,  and  build- 
ings of  similar  character. 

3.  Scope  of  Work — It  is  intended  that 
these  specifications  and  drawings  cover  the 
structural-steel  work  complete  for  the  build- 
ing. Cast-iron  bases  are  included  with  the 
structural  steel.  The  steel  erector  shall 
erect  in  place  the  steel  framework  on  foun- 
dations furnished  by  others.  Anchor  bolts 
and  loose  lintels  are  to  be  delivered  at  the 
site,  but  put  in  place  by  other  contractors. 

Materials  to  Be  Furnished 

4.  The  materials  to  be  furnished  for 
buildings  of  Class  1  include  steel  trusses, 
columns,  purlins,  bracing,  floor  framing, 
crane  girders  with  rails,  trolley  beams,  lin- 
tels, girts,  framing  around  door  and  win- 
dow openings,  beams  supporting  tanks,  ele- 
vator framing,  stair  framing,  floor  plates, 
bunker  framing  and  steel  lining,  stairs  and 
railings  unless  of  an  ornamental  character, 
cast-iron  bases,  grillage  beams  and  anchor 
bolts. 

The  materials  not  furnished  include  or- 
namental iron  and  steelwork,  mason's  an- 
chors, carpenter's  anchors  and  irons,  ele- 
vator sheave  beams,  switches  for  trolley 
beams,  steel  stacks,  steel  tanks,  and  rein- 
forcing rods  and  bars  for  concrete. 

5.  The  materials  to  be  furnished  for 
buildings  of  Class  2  include  steel  columns, 
cast-iron  bases,  rolled  and  cast-steel  slabs, 
grillage  beams,  anchor  bolts,  floor  framing, 
roof  and  ceiling  framing,  purlins,  cornice 
supports,  supports  for  tanks,  penthouse 
framing,  bracing  and  lintels. 

The  materials  not  furnished  include  or- 
namental iron  and  steelwork,  mason's  an- 
chors, terra-cotta  anchors,  carpenter's  an- 
chors and  irons,  stair  work,  elevator  fram- 
ing, elevator  sheave  beams,  steel  stacks, 
steel  tanks,  light  shapes  supporting  metal 
ceiling  lath,  cast-iron  sills,  and  similar 
work,  and  reinforcing  rods  and  bars  for 
concrete. 

6.  Rivets  and  bolts  for  fastening  steel 
to  steel  (but  not  for  connecting  the  work 
of  other  trades)  shall  be  furnished  by  the 
steel  contractor.  Fitting-up  bolts  for  erec- 
tion are  to  be  considered  a  part  of  the 
erector's  equipment,  and  need  not  be  fur- 
nished by  the  steel  contractor. 

Column-Footing  Plan 

7.  As  soon  as  possible  a  column-footing 
plan  shall  be  sent  to  the  purchaser,  showing 
the  location,  elevation  and  dimensions  of 
all  column  bases,  with  the  location,  eleva- 
tion, size  and  length  of  all  anchor  bolts 
The  loads  coming  upon  the  column  footings 
from  the  columns  shall  also  be  given. 

8.  Crane-clearance  diagrams  showing  the 
clearances  assumed  for  traveling  cranes 
shall  be  furnished  the  purchaser  at  an 
early  date. 

9.  Substitution  of  Material — If  the  con- 
tractor wishes  to  substitute  other  shapes 
or  sizes  for  those  called  for  on  the  draw 
ings  he  may  do  so,  subject  to  the  approval 
of  the  engineer,  provided  the  architectural 
features  are  maintained  and  proposed  sec- 
tions are  sufficient  to  carry  the  required 
loads. 

10.  Work  of  Other  Trades — Holes  con- 
forming to  the  usual  standards  of  fabrica- 
tion shall  be  punched  in  the  steel  for  at- 
taching the  work  of  other  trades,  provided 


their  location  is  given  while  the  working 
drawings  are  being  made. 

11.  Working  Drawings — Working  or  shop 
drawings  shall  be  made  by  the  steel  con- 
tractor, and  prints  in  duplicate  sent  to  the 
purchaser  or  his  engineer  for  approval. 
The  engineer's  approval  of  drawings  shall 
cover  general  design,  strength  and  type  of 
details.  The  engineer  shall  not  be  held  re- 
sponsible for  the  fit  of  work  at  the  site. 
If,  to  expedite  delivery,  or  for  any  other 
reason,  he  waives  the  approval  of  drawings, 
the  contractor  will  not  be  relieved  of  re- 
sponsibility for  errors  or  omissions  due  to 
neglect  or  oversight  on  his  (the  contrac- 
tor's)   part. 

12.  All  work  must  conform  to  local  or 
state  ordinances  and  regulations. 

Loads  for  Roofs 

13.  Unless  governed  by  a  local  building 
code  the  following  loads  shall  be  used: 

Roof  trusses  and  columns  shall  be  de- 
signed to  carry  a  uniform  load  per  square 
foot  of  exposed  roof  surface,  applied  ver- 
tically. This  load  includes  the  weight  of 
the  structure,  the  snow,  and  the  wind.  For 
spans  up  to  and  including  80  ft.,  and  in 
climates  corresponding  to  that  of  New 
York,  the  total  minimum  uniform  load  per 
square  foot  of  roof  surface  for  different 
kinds  of  covering  shall  be  taken  as  fol- 
lows: 


Lb. 

Corrugated  metal   40 

Gravel  or  composition  roofing  on  wood  sheathing. 50 

Slate  on   boards    50 

Tile  on  steel  purlins 55 

Tar  and  gravel  on  cinder  concrete 60 

Slate  or  tile  on  cinder  concrete 65 


14.  For  roof  spans  over  80  ft.  the  above- 
cited  loads  shall  be  increased  1  per  cent  for 
every  foot  increase  of  span. 

15.  For  roofs  in  climates  where  snow  is 
excessive  5  to  10  lb.  shall  be  added,  and  in 
climates  where  no  snow  is  liable  to  occur 
10  lb.  may  be  deducted  from  the  foregoing 
loads. 

16.  If  a  ceiling  is  carried  by  the  lower 
chord,  the  ceiling  load  shall  be  assumed 
at  not  less  than  10  lb.  per  square  foot. 

17.  If  shafting  is  carried  by  the  lower 
chord,  the  load  at  the  shaft  shall  be  as- 
sumed at  not  less  than  2000  lb.  for  light 
shafting,  4000  lb.  for  ordinary  shafting, 
and  6000  lb.  for  heavy  shafting.  Unless 
the  shafting  is  definitely  located  these  loads 
shall  be  considered  as  liable  to  be  concen- 
trated at  any  point  of  the  lower  chord. 

18.  In  designing  purlins  carrying  roof 
covering  only,  the  loads  in  Clauses  13  and 
15  may  be  decreased  5  lb.  and  considered 
normal  to  the  roof.  When  the  pitch  of 
the  roof  is  more  than  214  in.  to  1  ft.,  tie 
rods  shall  be  used  between  the  purlins. 

19.  Special  loadings,  such  as  tanks  or  ele- 
vator supports  above  the  roof  and  hoists 
or  trolleys  on  the  lower  chord,  shall  be  taken 
into  consideration. 

20.  The  stresses  obtained  from  concen- 
trated loads  shall  be  added  to  those  due  to 
uniform   load. 

21.  Flat  roofs  used  as  places  of  public 
assembly  shall  be  considered  as  floors. 

Floor  Loads 

22.  Floors — Floor  loads  consist  of  dead 
bad  and  live  load.  The  dead  load  is  com- 
posed of  the  weight  of  the  floor  construc- 
tion and  of  any  permanent  wall  resting 
upon  it.  In  designing  floorbeams  and  gird- 
ers for  fireproof  construction  the  dead  load 


shall  be  assumed  at  not  less  than  70  lb. 
per  square  foot.  Partitions  of  wood  stud- 
ding or  hollow  tile  not  more  than  6  in. 
thick  may  be  considered  as  part  of  the  live 
load. 

23.  Buildings  of  Class  1  shall  be  de- 
signed for  minimum  live  loads  per  square 
foot  of  floor  area,  as  follows: 


Mold  lofts,  pattern  and  template  shops 60 

Machine   shops    120  to  175 

Factories     120  to  250 

Warehouses    200  to  500 

Foundries— charging   floor    300 

Power   houses    200 


24.  Provision  shall  be  made  for  the  sup- 
port of  machinery,  engines,  boilers,  tanks, 
and  other  concentrated  loads  when  carried 
by  the  steel  construction. 

25.  Stresses  due  to  traveling  cranes  and 
machines  tending  to  cause  vibration  shall 
be  increased  25  per  cent.  (For  hand-power 
cranes,  impact  may  be  taken  at  10  per 
cent.) 

26.  Buildings  of  Class  2  shall  be  designed 
for  minimum  live  loads  per  square  foot  of 
floor  area  as  follows: 


Dwelling  and  apartment  houses 40 

Hotels  and  oflices — first  floor 75 

Hotels  and  offices — upper  floors 60 

School  rooms  and  churches 75 

Places  of  public  assembly,  where  floors  are  used 

for  drilling  or  dancing   100 

Where  not  so  used 80 

Retail   stores — ordinary    100 

Public  garages    100 


27.  Concentrated  loads,  such  as  heavy 
safes,  special  fixtures,  machinery,  auto 
trucks,  shall  be  taken  into  consideration. 
Every  steel  beam  in  any  floor  used  for 
business  purposes  shall  be  capable  of  sus- 
taining a  live  load  concentrated  at  its  cen- 
ter of  not  less  than  4000  lb. 

Column  Loads 

28.  Columns — Every  column,  post,  or 
other  vertical  support,  shall  be  of  sufficient 
strength  to  carry  the  combined  live  and 
dead  loads  transmitted  to  it.  In  buildings 
of  five  or  more  stories  in  height  where  aU 
the  floors  are  not  liable  to  be  loaded  at  the 
same  time  it  shall  be  permissible  in  design- 
ing columns  to  assume  the  live  load  on  the 
floor  next  below  the  top  floor  at  95  per  cent 
of  the  allowable  live  load,  on  the  next  lower 
floor  at  90  per  cent,  and  on  each  succeeding 
lower  floor  at  correspondingly  decreasing 
percentages  until  50  per  cent  is  reached, 
which  reduced  load  shall  be  used  for  all  re- 
maining floors. 

29.  In  calculating  column  loads  no  reduc- 
tion of  floor  area  shall  be  made  for  stair 
wells. 

30.  In  proportioning  columns  provision 
shall  be  made  for  eccentric  loading. 

31.  Wind  Pressure— AW  steel  buildings 
shall  be  designed  to  carry  wind  pressure  to 
the  ground  by  steel  framework. 

Buildings  of  Class  1  not  over  25  ft.  to 
the  eave  fine  shall  be  designed  to  resist  a 
horizontal  wind  pressure  of  15  lb.  per 
square  foot  on  the  sides  of  the  building,  and 
the  corresponding  normal  component  on  the 
roof  according  to  the  Duchemin  formula  for 
wind  pressure  on  inclined  surfaces. 


P 


2  sin  A 


1  -I-  sin'  A 

Where  buildings  are  more  than  25  ft.  to 
the  eave  line  the  horizontal  pressure  shall 
be  taken  at  2Q  lb.  per  square  foot  and  the 
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corresponding  normal  component  on  the 
roof. 

Buildings  of  Class  2  in  which  the  height 
is  more  than  three  times  the  minimum  hori- 
zontal dimension  shall  be  designed  to  resist 
a  horizontal  wind  pressure  of  20  lb.  per 
square  foot  on  the  sides  of  the  building  and 
the  corresponding  normal  component  on  the 
roof  according  to  the  Duchemin  formula. 

Only  the  excess  of  the  wind  stresses  ob- 
tained by  this  paragraph  over  the  wind 
stresses  according  to  Clause  13  need  be  con- 
sidered. In  arriving  at  this  excess,  the 
wind  included  in  the  total  uniform  loads 
designated  in  Clause  13  shall  be  assumed  at 
10  lb.  per  square  foot. 

32.  The  normal  pressure,  p,  in  pounds  per 
square  foot  on  a  surface  inclined  A  degrees 
i  to  the  horizontal  for  a  horizontal  wind 
pressure,  P.  of  20  lb.  per  square  foot,  ac- 
cording to  the  Duchemin  formula,  is  as 
follows : 


A 

P 

A 

»> 

S" 

3.4 

25° 

14.4 

10° 

6.8 

H  pitch 

14.9 

15° 

9.7 

SO" 

16.0 

H^^itch, 

11.5 

40° 

1S.2 

12.1 

45°  to  90° 

20.0 

33.  The  area  of  circular  steel  stacks  sub- 
ject to  wind  pressure  shall  be  assumed  to 
be  55  per  cent  of  the  diametral  area. 

34.  Coal  bunkers  shall  be  assumed  to  be 
surcharged  when  it  is  possible  for  them  to 
be  so  loaded.  The  weight  of  anthracite  coal 
shall  be  taken  at  no  less  than  50  lb.  per 
cubic  foot  and  the  angle  of  repose  assumed 
to  be  30  deg. 

AiiLowABLE  Unit  Stresses 

35.  Unless  governed  by  a  local  building 
code,  the  following  unit  stresses,  in  pounds 
per  square  inch  of  sectional  area,  shall  not 
be  exceeded  for  stresses  due  to  the  com- 
bined dead  and  live  loads  together  with 
impact : 


Tension,  net  section  rolled  steel 16  000 

Direct  compression,  rolled  steel  and  steel  cast- 

„  tings    16.000 

Bending  on   extreme   fibers   of   rolled   shapes, 

built  sections,  girders,  and  steel  castings.  .16,000 

Bending  on  extreme  fibers  of  pins 24,000 

Shear  on  shop  rivets  and  pins 12,000 

Shear  on  bolts  and  field  rivets 10,000 

Shear — average — on  webs  of  plate  girders  and 

rolled  beams,  gross  section    10,000 

Bearing  pressure  on  shop  rivets  and  pins. ..  .24.000 

Bearing  on  bolts  and  field  rivets 20,000 

Rivets  used  in  tension 5  OOO 

Bolts     used     in     tension,     net     section     under 

thread     10,000 

Axial  compression  on  gross  section  ot  columns: 

For  l/r  from  0  to  60 13,000 

For  l/r  from  60  to  120 19,000  —  100  l/r 

For  l/r  from  120  to  160 13,000  —  50  l/r 

Where  I  —  effective  length  of  member  in  inches  ; 

r  =  least    radius    of    gyration    of    section    in 
inches. 


86.  For  combined  stresses  due  to  bend- 
ing and  direct  loads,  the  foregoing  unit 
stresses  may  be  increased  20  per  cent,  pro- 
vided the  section  thus  obtained  is  not  less 
than  that  required  for  bending  or  direct 
stress  alone.  For  combined  stresses  due  to 
wind  and  other  loads  the  above-mentioned 
unit  stresses  may  be  increased  50  per  cent, 
provided  the  section  thus  obtained  is  not 
less  than  that  required  if  wind  forces  be 
neglected. 

Countersunk  Rivets 
37.  Countersunk  rivets  in  plates  of  thick- 
ness equal  to  or  greater  than  one-half  the 
diameter  of  rivet  shall  be  assumed  to  have 
three-fourths  the  value  of  rivets  with  full 
heads.  In  plates  of  thickness  less  than  one- 
half  the  diameter  of  rivet  their  values  shall 
be  taken  ai  three-eighths  that  of  full-headed 
rivets. 


Rivets  with  flattened  heads  of  height  not 
less  than  %  in.,  or  one-half  the  diameter 
of  the  rivet  for  %-in.  rivets  and  less,  shall 
be  assumed  to  have  nine-tenths  the  value  of 
corresponding  rivets  with  full  heads. 
Rivets  with  heads  flattened  to  less  than 
these  heights  shall  be  regarded  as  counter- 
sunk rivets. 

38.  The  allowable  pressure  of  column 
bases  and  bearing  plates  on  masonry  shall 
not  exceed,  in  pounds  per  square  inch,  the 
following : 


On  brickwork  with  cement  mortar 250 

On  brickwork  with  lime  mortar 150 

On  Portland-cement  concrete  1:2:4  mixture. ..  .600 
On  Portland-cement  concrete  1:3:5  mixture. ..  .350 
On  first-class  dimension  sandstone  or  limestone. 400 
On  first-class  granite    600 


Proportion  of  Parts 

39.  Trusses  shall  preferably  be  riveted 
structures.  Tension  as  well  as  compression 
members  shall  preferably  be  composed  of 
rolled  shapes  or  built-up  sections.  Flat 
bars  shall  not  be  used. 

40.  In  calculating  tension  members,  net 
sections  shall  be  used.  Tlie  diameter  of 
rivet  holes  shall  be  assumed  to  be  Ys  in. 
larger  than  the  nominal  size  of  the  rivet. 
In  single  angles  connected  by  one  leg,  the 
net  area  of  the  connected  leg  and  one-half 
that  of  the  outstanding  leg  shall  be  consid- 
ered effective. 

41.  The  nominal  sizes  of  rivets  shall  be 
used  in  calculations  of  their  values. 

Rivets  and  bolts  in  tension  shall  be  avoid- 
ed as  far  as  practicable.  In  cases  where 
they  cannot  be  avoided  and  the  loads  carried 
are  subject  to  shock,  bolts  with  check  nuts 
shall  be  used. 

Reversal  op  Stress 

42.  Members  subject  to  reversal  of  stress 
shall  be  proportioned  for  the  stress  requir- 
ing the  larger  section,  but  their  connections 
shall  be  proportioned  for  the  larger  stress 
plus  one-half  the  smaller. 

43.  The  eflfective  length  of  main  com- 
pression members  shall  not  exceed  120  times 
their  least  radius  of  gyration,  and  for  sec- 
ondary members  and  lateral  bracing  160 
times  their  least  radius  of  gyration.  Any 
portion  of  the  cross-section  of  a  com- 
pression member  may  be  neglected  in  com- 
puting the  radius  of  gyration,  provided  that 
portion  be  neglected  in  computing  the  safe 
load. 

44.  Plate  girders  may  be  proportioned 
upon  the  assumption  that  the  bending 
stresses  are  resisted  by  the  flanges  and  that 
the  shear  is  resisted  by  the  web.  One- 
eighth  of  the  gross  area  of  the  web  may 
be  considered  to  act  as  flange  area.  Plate 
girders  may  also  be  proportioned  by  their 
moments  of  inertia. 

Crane-Load  Distribution 

45.  Wheel  loads  of  cranes  shall  be  as- 
sumed to  be  distributed  on  the  top  flanges 
of  runway  girders  over  a  distance  equal  to 
the  depth  of  the  girder,  with  a  maximum  of 
30  in.  In  addition  to  the  vertical  load,  the 
top  flanges  shall  be  designed  to  resist  a 
horizontal  thrust  of  20  per  cent  of  the  lift- 
ing capacity  of  the  crane,  equally  divided 
among  the  four  or  more  wheels  of  the  crane. 

46.  Plate-girder  webs  shall  have  a  thick- 
ness not  less  than  1/160  of  the  unsupported 
distance  between  flange  angles.  Web 
stiffeners  shall  be  used  in  pairs.  They  shall 
be  placed  over  bearing.s,  at  points  of  con- 
centrated loading,  and  at  other  points  where 
R  is  greater  than  90  or  where  the  shearing 


stress  per  square  inch  is  greater  than  that 
obtained  from  the  formula  10,000  —  50  R, 
R  being  the  ratio  of  depth  of  unsupported 
web  to  its  thickness.  They  should  gener- 
ally be  not  farther  apart  than  the  depth  of 
the  unsupported  web. 

Stiffeners  shall  be  designed  as  columns 
for  a  length  equal  to  one-half  the  depth  of 
the  girder  and  shall  have  enough  rivets 
properly  to  transmit  the  shear.  When  im- 
portant loads  are  transmitted  through  the 
bearing  of  stiffeners,  the  bearing  value  shall 
be  assumed  at  24,000  lb.  per  square  inch 
of  section,  excluding  the  area  of  chamfered 
portion  over  fillets  of  flange  angles. 

47.  The  depth  of  girders  and  rolled 
beams  in  floors  shall  be  not  less  than  1/24 
of  the  span,  and  if  used  as  roof  purlins  shall 
be  not  less  than  1/32  of  the  span.  In  case 
of  floors  subject  to  shocks  and  vibrations 
the  depth  shall  be  limited  to  1/16  of  the 
span. 

48.  When  the  laterally  unsupported 
length,  I,  of  the  compression  flange  of  beams 
and  girders  exceeds  15  times  its  width,  b, 
the  unit  stress  in  the  compression  flange 
shall  not  exceed  19,000  —  250l/b. 

49.  Steel  purlins  shall  be  single  rolled 
shapes,  plate  girders  or  lattice  girders. 

50.  Steel  less  than  %  in.  thick  shall  not 
be  used.  This  does  not  apply  to  fillers  or 
to  webs  of  rolled  beams  and  channels.  Steel 
subject  to  the  action  of  harmful  gases  or 
severe  atmospheric  conditions  shall  be  not 
less  than  5/16  in.  thick. 

51.  Details  throughout  shall  conform  to 
first-class  standard  practice. 

Material  and  Workmanship 

52.  Material — Steel  shall  be  made  by  the 
open-hearth  process  and  shall  have  an  ulti- 
mate tensile  strength  of  56,000  to  64,000  lb. 
per  square  inch.  In  general,  steel  and  cast 
iron  shall  conform  to  the  "Specifications  for 
Steel  Railway  Bridges"  adopted  by  the 
American  Railway  Engineering  Associa- 
tion. 

53.  Workmanship  —  All  workmanship 
shall  be  first  class  in  every  respect  and  in 
accordance  with  practice  followed  by  the 
best  modern  bridge  shops. 

54.  Painting — All  steelwork  shall  be  thor- 
oughly cleaned  before  leaving  the  shop. 
Steelwork  to  be  entirely  embedded  in  con- 
crete and  cast  iron  shall  not  be  painted. 
Other  steelwork  shall  be  given  one  coat  of 
red  lead  and  linseed  oil  or  a  graphite  paint, 
as  directed.  One  coat  shall  be  given  in  the 
shop  to  surfaces  inaccessible  after  as- 
sembling. Machine-finished  surfaces  shall 
be  coated  with  white  lead  and  tallow  before 
shipment. 

55.  After  erection  the  steelwork  shall  be 
cleaned  of  all  dirt  and  rust  and  given  one 
coat  of  graphite  paint  of  color  or  shade 
different  from  that  of  the  shop  coat. 

56.  All  painting  at  shop  and  site  shall  be 
done  by  hand  when  the  surface  of  the  metal 
is  perfectly  dry.  Painting  shall  not  be  done 
in  freezing  weather. 

t,  Inspection  and  Erection 

57.  Inspection — All  inspection  and  tests 
shall  be  made  at  the  option  and  expense  of 
the  purchaser. 

58.  If  material  is  tested  at  the  mills,  the 
necessary  number  of  test  pieces  and  the 
use  of  a  testing  machine  shall  be  furnished 
free  of  charge  by  the  steel  contractor. 

59.  The  purchaser  or  his  representative 
shall  have  free  access  at  all  times  to  the 
mills  where  material  is  rolled  and  to  the 
shops  where  it  is  fabricated.    In  ample  time 
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for  his  needs  he  shall  be  given  dates  of 
mill  and  shop  operations  and  furnished  with 
complete  working   drawings. 

60.  Erection — The  structural  steel  and 
iron,  except  anchor  bolts  and  loose  lintels, 
shall  be  erected  by  the  steel  contractor  on 
foundations  furnished  by  the  purchaser. 

61.  Care  shall  be  taken  that  all  steel- 
work be  level  and  plumb  before  riveting. 

62.  Proper  provision  shall  be  made  for 
resisting  stresses  due  to  erection  opera- 
tions. 

63.  Field  connections  generally  shall  be 
riveted.  Purlins  and  girts,  except  those 
forming  part  of  the  bracing,  may  be  bolted. 
Where  there  is  little  or  no  vibration  in 
floors,  connections .  3  ft.  or  more  from  col- 
umn centers  may  be  bolted. 

64.  Drift  pins  shall  be  used  only  to  bring 
parts  together.  Unfair  holes  shall  be  made 
to  match  by  reaming. 

65.  After  finishing  work  the  erector 
shall  remove  his  equipment  and  all  rubbish 
resulting  from  his  operations. 


City  Managers  Chart  Con- 
vention Program 

Graphic  Schedule  of  Events  During  Municipal 

Week    at    Springfield    Helps    Delegates 

Choose    Meetings    to    Attend 

A  CONVENTION  program  in  the  form 
of  a  small  chart  was  one  of  the  features 
of  Municipal  Week  at  Springfield,  Mass., 
Nov.  20  to  25.  Ten  organizations,  includ- 
ing the  City  Managers'  Association  and 
the  National  Municipal  League,  held 
meetings  in  the  New  England  city  simul- 
taneously. To  avoid  confusion  in  the  in- 
terpretation of  the  printed  program,  a 
chart  was  prepared  as  shown.  These  were 
printed  on  cardboard  and  distributed  to 
members.  Because  of  the  number  of  as- 
sociations holding  sessions  during  Munic- 
ipal Week,  many  of  the  programs  over- 


lapped. The  chart  showed  at  a  glance 
what  meetings  occurred  at  the  same  time, 
and  delegates  were  therefore  able  to  se- 
lect the  one  they  wished  to  attend.  As 
will  be  noted  from  the  illustration,  various 
conventions  were  adopted  to  differentiate 
business  meetings,  public  meetings,  trips 
of  inspection,  etc. 


Will  Divert  1400  Additional 
Second- Feet  at  Niagara 

Hope  Thereby  to  Relieve  Situation  at  Buffalo, 

Made  Acute  Because  Canada  Has  Denied 

Energy  to  American  Industries 

P)  ECOGNIZING  the  urgent  necessity  for 
V additional  electrical  power  in  Buffalo, 
N.  Y.,  Secretary  Baker  of  the  war  depart- 
ment recently  authorized  the  Niagara  Falls 
(N.  Y.)  Power  Company  to  divert  an  addi- 
tional 1400  sec.-ft.  of  water  from  the  river 
during  the  peak-load  hours  in  the  morning 
and  afternoon.  The  Canadian  government 
has  stopped  the  exportation  of  large  blocks 
of  Canadian-Niagara  power  to  American 
consumers,  and  never  before  has  there  been 
such  a  shortage  of  power  in  western  New 
York  as  during  the  last  thirty  days. 

Under  the  provisions  of  the  special  agree- 
ment with  the  war  department  all  addi- 
tional power  generated  by  the  Niagara 
Falls  Power  Company  must  be  sent  to 
Buffalo  in  an  effort  to  relieve  the  power 
situation  until  the  first  unit  of  the  new 
steam  plant  of  the  Buffalo  General  Electric 
Company  is  placed  in  operation.  This 
special  permission  expires  on  Jan.  1, 1917. 

After  a  recent  hearing  in  Buffalo,  at 
which  practically  all  the  large  industries  of 
the  city  were  represented,  Devoe  P.  Hod- 
son,  member  of  the  New  York  Public  Serv- 
ice Commission,  Second  District,  was  so  im- 
pressed with  the  seriousness  of  the  situa- 
tion that  he  immediately  sent  a  telegram 
to  the  federal  authorities  urging  temporary 


relief  by  an  additional  diversion  of  water 
from  the  Niagara  River  at  the  Falls. 
Charles  R.  Huntley,  president  of  the  Buffalo 
General  Electric  Company,  and  other  repre- 
sentatives of  large  industries  in  western 
New  York  also  went  to  Washington  and 
made  a  personal  appeal  to  have  the  situa- 
tion relieved. 

Lighting  Powee  Scarce 

Many  large  Buffalo  industries  have  been 
forced  to  suspend  operations  early  in  the 
afternoon  because  of  their  inability  to  get 
sufficient  light  and  power.  Thousands  of 
homes  in  Buffalo  have  been  unable  to  get 
electricity  for  light  during  the  peak-load 
hours  of  the  late  afternoon.  City  streets, 
reports  state,  have  not  been  lighted  until 
hours  after  dark  because  of  the  situation. 
The  losses  to  Buffalo  industries  within  the 
last  month  or  so  will  reach  more  than 
$1,000,000,  it  is  estimated.  Not  only ,  has 
Buffalo  felt  the  effects  of  the  Canadian  em- 
bargo, but  large  electrochemical  industries 
in  Niagara  Falls  have  been  forced  to  make 
personal  appeals  to  the  Dominion  authoriT 
ties  for  energy  to  keep  their  plants  in  opera- 
tion. 

The  Acheson  Graphite  Company,  of 
Niagara  Falls,  N.  Y.,  which  has  large  war 
orders  to  furnish  electrodes  to  the  British 
government,  entered  a  formal  protest  to 
the  Ontario  Hydroelectric  Commission 
against  the  embargo  on  power  exportation. 
W.  Acheson  Smith,  vice-president  of  the 
company,  received  a  reply  from  the  Cana- 
dian authorities  in  which  the  Ontario  com- 
mission said  it  could  do  nothing,  to  protect 
American  industries  so  long  as  there  Is  in- 
creased demand  for  electric  power  through- 
out the  province  of  Ontario. 

Shortage  of  Power  at  Buffalo 

About  three  months  ago  the  Ontario  gov- 
ernment was  asked  for  additional  power  by 
Canadian   munitions   factories,  and  a  de- 
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mand  was  made  upon  the  Canadian  Niagara 
Power  Company  for  a  larger  supply.  The 
company  agreed  to  furnish  50,000  hp.  after 
a  threat  had  been  made  to  stop  all  exporta- 
tion. The  Canadian  Niagara  company  is 
supplying  only  35,000  hp.,  and  the  commis- 
sion has  demanded  the  additional  15,000 
hp.  at  once.  Already  an  embargo  has  been 
placed  on  more  than  18,000  hp.  formerly 
sent  to  Buffalo  and  other  western  New 
York  cities,  with  the  result  that  American 
generating  companies  have  been  unable  to 
fill  the  increased  demands  that  have  been 
made  upon  them. 

90,000  Horsepower  Needed 

There  is  a  demand  for  84,000  hp.  in 
Buffalo.  What  is  being  supplied  is  37,500 
hp.  from  the  Niagara  Falls  Power  Com- 
pany, 13,000  from  the  Toronto  Power  Com- 
pany, 13,000  additional  from  the  latter  com- 
pany when  there  is  no  other  demand  for  it, 
and  1000  hp.  from  the  Niagara  Falls  Power 
Company,  generated  under  a  temporary  per- 
mit which  expires  when  the  first  unit  of  the 
new  Bufifalo  General  Electric  Company 
steam  plant  is  in  operation.  The  maximum 
supply  received  is  78,500  hp.,  but  this 
amount  is  not  available  where  there  is  the 
greatest  demand.  TTiis  month,  the  commis- 
sion's expert  said,  there  will  be  a  demand 
for  90,000  hp.  It  is  expected  that  the  first 
unit  of  the  Buffalo  General  Electric  Com- 
pany's steam  plant,  generating  approxi- 
mately 25,000  hp.,  will  be  in  operation  this 
month. 

Pipe-Joint  Leakage 

In  the  article  entitled  "Committee  Wants 
Data  on  Pipe-Joint  Leakage  to  Check 
$4,000,000  Annual  Waste,"  in  the  Engineer- 
ing Record  of  Nov.  18,  page  616,  a  typo- 
graphical error  occurred  in  stating  the  leak- 
age from  a  pipe  line  at  Grandview,  Ohio 
(third  column,  first  paragraph).  Instead 
of  131  gal.  per  inch-mile  per  day  the  leak- 
age should  have  been  stated  as  0.31  gal.  per 
inch-mile  per  day,  the  latter  figure  repre- 
senting a  condition  of  almost  bottle-tight- 
ness. 


FILLING    HEART   OF   DAM    BETWEEN    EMBANKMENTS    BY   THE   HYDRAULIC   METHOD 

Reservoir  Capacity  Increased  and  Construction 
Cost  of  Dam  Decreased  by  Hydraulic  Sluicing 

Saving  in  Operating  Cost  Resulting  from  New  Source  of  Supply  Is 
Estimated  to  Pay  for  Extending  Waterworks  System  at  Athens,  Ga. 


LOW  construction  cost  and  increased 
reservoir  capacity  resulted  from  the 
aaoption  of  hydraulic  sluicing  methods  in 
placing  the  earthfill  dam  for  the  new  stor- 
age reservoir  at  Athens,  Ga. — part  of  the 
plan  for  extending  the  waterworks  system 
Dy  which  it  is  hoped  to  save  about  one-half 
of  the  operating  cost  of  the  filters  for  the 
water-supply  system  of  this  city  of  22,000 
population.  By  proper  sedimentation  fa- 
cilities and  the  changing  of  the  source  of 
supply  from  Oconee  River  to  Sandy  Creek 
this  decrease  in  the  cost  of  the  alum  and 
liquid  chlorine  for  clearing  and  sterilizing 
the  water,  it  is  estimated,  will  pay  the  in- 
terest on  the  new  expenditure  and  furnish 
a  sinking  fund  for  retiring  the  bonds  issued 
by  the  city  to  finance  the  project.  The  total 
cost,  including  property  bought,  is  $45,000, 
and  it  is  estimated  that  the  saving  per  year 


ilnyert  £1.29.0 


S  Insert  EI.Z6.0 
{Floor  El. 

EI.32. 


Reservoir  car 

8QO0O,0OOGaLS.  ■) 

tfEI/zo. 


Pumping 
Stcffton 


RELATIVE  LOCATION  OF  NEW  AND  OLD  RESERVOIRS 


in    cost   of    operation    will    be,    at   present 
prices,  about  $3,500. 

Among  the  many  details  of  construction 
of  special  interest  are  the  planning  of  the 
flumes,  the  using  of  flume  ditches  on  old 
ground  above  the  dam  instead  of  boxes,  and 
the  laying  of  the  20-in.  pipe  below  the 
Oconee  River  by  slinging  from  a  cable, 
using  a  fire-hose  stream  to  prepare  the  bed 
under  water. 

General  Layout 

The  original  waterworks  .system  of 
Athens  was  completed  in  1893.  As  indi- 
cated by  the  plan,  the  old  pumping  station 


was  located  on  the  west  side  of  the  Oconee 
River,  just  below  a  15,000,000-gai.  reser- 
voir into  whicn  water  trom  the  river  was 
pumped.  From  here  the  water  was  carried 
to  a  coagulation  basin  and  treated  by  War- 
ren filters  of  3,000,000-gal.  daily  capacity. 
In  recent  years  the  continual  muddy  con- 
dition of  this  river,  owing  to  deforestation 
and  the  nature  of  the  soil,  caused  an  ex- 
ceptional increase  in  the  operating  cost  of 
the  filter — the  alum  and  liquid  chlorine  bills 
alone  amounting  to  $9,000  for  the  past  year. 
Another  reason  for  changing  the  source 
of  supply  was  the  fact  that  the  new  towns 
of  Commerce  and  Jefferson  on  the  Oconee 
River  above  Athens  were  discharging  in- 
creasing amounts  of  sewage  into  the 
stream. 

Better  Source  of  Supply 

Sandy  Creek,  a  tributary  i/;  mile  above 
the  old  station,  with  a  minimum  flow  of  15,- 
000,000  gal.  per  day  of  relatively  clear  and 
uncontaminated  water,  simplified  the  prob- 
lem of  how  to  improve  the  character  of  the 
supply  and  at  the  same  time  decrease  oper- 
ating expenses.  A  favorable  site  for  a 
storage  and  sedimentation  reservoir,  as  in- 
dicated on  the  plan,  was  located  so  as  to 
give  sufficient  grade  to  overcome  friction  in 
the  20-in.  conduit  connected  by  gravity 
flow  with  the  old  pumping  station. 

The  new  pumping  station,  located  on  the 
bank  of  the  creek  at  an  elevation  about  5  ft. 
above  high-water  level,  is  designed  for  a 
direct-connected  200-hp.  motor-driven  vo- 
lute pump  of  8,000,000  gal.  daily  capacity. 
The  intake  is  located  about  1000  ft.  farther 
up  Sandy  Creek  in  order  to  get  above  a 
dairy  and  slaughter  pen  near  this  site.  The 
intake  pipe  is  double-strength  terra  cotta  of 
24  in.  diameter.  The  20-in.  supply  main 
was  laid  in  an  open  ditch  from  the  power 
house  to  the  point  of  discharge  in  the  reser- 
voir about  1000  ft.  above  the  outlet  at  the 
gate  house  near  the  dam. 

Earth  Dam  Constructed  by  Sluicing 

In  order  to  increase  the  capacity  of  the 
new  reservoir  and  at  the  same  time  decrease 
the  cost  of  constructing  the  earthfill  dam,  a 
sluicing    method    was    adopted.      Two    low 
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team-placed  earthfills  were  constructed, 
with  clay  puddle  walls  as  noted  in  the  sec- 
tions, at  the  upstream  and  downstream  lim- 
its of  the  dam,  and  the  water  of  the  stream 
from  a  small  spring  (100,000  gal.  per  day) 
impounded  to  a  depth  of  about  15  ft.  This 
water  was  used  over  and  over  by  the  two 
6-in.  centrifugal  pumps  of  50  hp.,  installed 
one  on  each  side  of  the  pond.  They  fur- 
nished 1600  gal.  per  minute  each,  discharg- 
ing through  movable  one-man  monitor  noz- 
zles, as  shown  in  the  photograph.  The 
sand  and  clay  soil  was  easily  loosened  and 
carried  through  ditches  and  wooden  flumes 
to  the  outer  slopes  of  the  dam,  where  the 
heavy  particles  were  deposited  and  the  fine 
silt  drifted  to  the  center,  forming  an  imper- 
vious core. 

Top  Placed  by  Teams 

A  slope  of  3  ft.  per  100  was  necessary  in 
constructing  these  flumes,  which  were  2  ft. 
wide  and  12  in.  deep  and  flowed  half  full, 
and  hence  the  soil  was  obtained  from  high 
banks  on  the  side  of  the  hill  as  the  dam 
increased  in  height.  Water  was  returned 
to  the  pond  by  ditches  in  the  old  ground 
above  the  dam.     Finally,  as  the  height  in- 
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LAYING  PIPE   UNDER  OCONEE   RIVER   BY   SUSPEND- 
ING FROM   CABLE 

tion  in  Athens  is  about  2,000,000  gal.  per 
day,  the  present  filter  capacity  of  3,000,000 
gal.  is  ample. 

One  of  the  illustrations  shows  the  method 
used  for  placing  the  20-in.  riveted  steel 
pipe  used,  instead  of  cast  iron,  for  the  sec- 
tion under  the  Oconee  River.  The  steel 
cable  was  anchored  by  deadmen  back  of  the 
simple  timber  A-frames  shown,  and  the 
three  sections  of  pipe  and  the  bends  were 
suspended  by  tackle  from  the  sheave  blocks. 
The  sandy  bottom  was  excavated  about  3  ft. 


Section  north  of  Conduit  Section  at  Gate  House  * 

sections  of  dam — upstream  and  downstream  embankments  to  retain  sluiced  material 


creased,  the  retaining  fills  placed  on  the  two 
faces  of  the  dam  by  teams  came  together, 
and  the  top  was  placed  by  teams  only,  using 
clay.  An  18-in.  concrete  core  wall  was 
carried  down  to  firm  rock  and  up  about  1  ft. 
above  the  original  ground  level.  Around 
this  core  wall  and  above  it  was  deposited 
the  fine  silt  formed  in  the  separation  of 
materials  by  the  sluicing  method. 

The  80,000,000-gal.  reservoir  thus  pro- 
duced serves  the  conduit  of  8,000,000-gal. 
capacity  through  gates  in  a  concrete  gate 
house,  shown  in  section,  with  a  blowoff  and 
two  valves  located  as  shown  on  the  plan. 
The  entire  reservoir  is  protected  from  sur- 
face water  by  hillside  ditches,  to  prevent 
overflow,  and  will  be  sodded  on  the  slopes 
above.  One  of  the  advantages  of  the 
sluicing  method  lies  in  the  thorough  satura- 
tion of  the  earth  in  the  dam,  including  the 
clay  puddle  walls.    As  the  present  consump- 


and  the  final  level  for  the  pipe  obtained  by 
using  a  firehose  stream  to  force  material 
under  water  from  around  the  pipe.  An 
asphalt  coating  was  placed  on  the  inside 
and  outside  of  the  pipe,  which  was  spiral- 
riveted  and  connected  by  elbows  to  the  cast- 
iron  pipe  on  each  side  of  the  river. 

Work  was  begun  on  the  clearing  of  the 
site  on  May  1.  In  96  working  days  about 
55,000  cu.  yd.  of  material  was  placed.  About 
40,000  cu.  yd.  of  material  in  the  dam  was 
moved  by  sluicing  at  an  approximate  cost 
of  12  cents  per  cubic  yard.  Teams  placed 
about  25,000  cu.  yd. 

The  design  was  made  by  J.  W.  Barnett, 
for  twenty-five  years  city  engineer  of 
Athens,  and  the  construction  by  day  labor 
was  done  under  his  direct  supervision. 
James  Barrow,  superintendent  of  the  water- 
works department,  collaborated  with  Mr. 
Barnett  on  this  project. 


Court  Construes  Pumping  as 
"Stopping  Leaks" 

When    Leaks   in   Coffer  Floor   Could   Not   Be 

Stopped,  Contractor  Used   More  Pumps 

and  Collected  for  Extra  Work 

IN  A  DECISION  handed  down  by  the 
U.  S.  Court  of  Claims,  Nov.  20,  it  was 
held  that  a  clause  in  the  contract  providing 
for  extra  payment  in  case  it  should  be  neces- 
sary to  stop  leaks  through  the  floor  of  the 
large  cofferdam  in  which  the  government 
ship  lock  at  Black  Rock  Harbor,  Buflfalo, 
N.  Y.,  was  constructed  covered  the  cost  of 
extra  pumping  which  was  found  necessary 
to  control  such  leaks.  According  to  the 
terms  of  this  decision  the  United  States 
government  is  required  to  pay  the  Mac- 
Arthur  Brothers  Company,  contractor  for 
the  lock,  $36,385.90,  held  by  the  Court  to 
be  the  portion  of  the  sum  claimed  by  the 
plaintiff  which  he  was  entitled  to  recover 
on  this  clause  plus  15  per  cent  profit.  The 
original  claim  was  for  |54,748.79. 

The  opinion  in  the  case,  which  was 
argued  for  the  plaintiff  by  George  A.  King 
of  Washington,  D.  C,  and  Henry  W.  Mac-: 
Gee  of  Chicago,  was  given  by  Judge  Hay 
and  concurred  in  by  the  other  judges,  and 
follows  in  part: 

Case  Reviewed 

"The  contract  was  entered  into  on  ^  the 
fifteenth  day  of  April,  1908.  The  plaintiff 
constructed  a  cofferdam,  as  required  by  the 
specifications,  and  upon  completion  it  was 
found  to  be  tight  and  efficient  and  served 
throughout  the  progress  of  the  work  to  ex- 
clude the  water  down  to  bedrock.  On  March 
22,  1909,  the  plaintiff  started  to  pump  out 
the  cofferdam,  and  on  April  15,  1909,  the 
water  was  lowered  to  the  bottom  of  the  clay 
filling  in  the  cofferdam. 

"As  soon  as  the  water  had  been  lowered 
to  the  bottom  of  the  clay  filling,  large  leaks 
developed  in  the  bedrock.  The  water  came 
up  in  large  quantities  at  many  places 
throughout  the  entire  bedrock  forming  the 
floor  of  the  inclosure.  Paragraph  52  of  the 
specifications  is  as  follows :  'If  any  leaks 
develop  through  the  bedrock  or  through  the 
cofferdam  below  the  clay  filling  when  the 
inclosure  is  being  pumped  out,  the  contrac- 
tor shall  stop  them  under  the  terms  and 
agreements  for  payment  therefor  to  be 
made  with  the  engineer,  based  upon  the 
actual  cost  of  labor  and  materials  at  cur- 
rent wages  and  prices,  plus  not  exceeding 
15  per  cent  for  profit.' 

"The  plaintiff,  when  these  large  leaks 
developed  in  the  cofferdam  inclosure,  noti- 
fied the  engineer  in  charge  of  the  work  in 
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writing  of  their  existence,  and  certain  plans 
and  agreements  for  stopping  the  leaks 
were  considered  and  adopted.  These  plans 
were  approved  by  the  engineer  officer  as 
methods  of  stopping  the  leaks  under  para- 
graph 52  cited  above,  and  the  plaintiff  was 
paid  the  sum  of  $8,327.39  for  the  labor  and 
material  used  in  these  methods  for  stopping 
the  leaks.  These  methods,  however,  were 
only  partially  successful. 

"The  plaintiff  on  July  31,  1909,  wrote  a 
letter  to  the  engineer  officer  in  charge  of 
the  work,  setting  forth  that  the  only  method 
of  dealing  with  these  leaks  was  to  increase 
the  existing  pumping  capacity.  While  the 
engineer  officer  did  not  accept  this  proposi- 
tion of  the  plaintiff,  yet  he  permitted  the 
additional  pumping  to  go  on  without  protest 
and  without  suggesting  any  other  method 
of  stopping  the  leaks,  and  indeed  acquiesced 
in  this  method  of  stopping  the  leaks  as 
being  the  only  one  which  would  permit  the 
continuance  and  completion  of  the  work. 
It  is  contended  by  the  defendants  that  the 
pumping  operations  were  not  recognized  as 
being  a  part  of  the  work  of  stopping  leaks 
and  that  the  payment  of  the  amount  claimed 
by  the  petition  is  prohibited  by  paragraph  7 
of  the  specifications,  which  is  as  follows: 
'It  is  understood  and  agreed  that  the 
quantities  given  in  these  specifications  are 
approximate  only,  and  that  no  claim  shall 
be  made  against  the  United  States  on  ac- 
count of  any  excess  or  deficiency,  absolute 
or  relative,  in  the  same.  No  allowance  vsdll 
be  made  for  the  failure  of  a  bidder  or  of  the 
contractor  to  estimate  correctly  the  difficul- 
ties attending  the  execution  of  the  work.' 

Pumping  Necessaey 

"But  the  Court  is  of  the  opinion  that 
paragraph  7  does  not  control  the  labor  and 
material  used  by  the  plaintiff  in  stopping 
leaks,  for  it  clearly  appears  that  the  pump- 
ing process  was  necessary  for  controlling 
the  leaks  and  to  complete  the  work  which 
the  plaintiff  had  undertaken  to  perform. 
Therefore  paragraph  52,  which  dealt  with 
the  stoppage  of  leaks,  is  the  part  of  the 
contract  which  must  be  looked  to  in  the 
disposal  of  this  claim.  That  paragraph  does 
not  provide  that  the  plans  and  agreements 
for  stopping  leaks  shall  be  in  writing.  It 
only  requires  that  the  plans  shall  be  agreed 
upon,  and  if  they  were  agreed  upon  orally, 
or  if  all  of  the  plans  agreed  upon  had  been 
tried  and  the  pumping  process  had  been  re- 
sorted to  by  the  plaintiff  after  he  notified 
the  engineer  in  charge  of  the  work  that 
that  was  the  only  method  which  was  feasible 
for  the  purpose,  and  the  engineer  acquiesced 
by  permitting  the  pumping  to  continue 
without  protest,  this  would  be  a  sufficient 
compliance  with  the  provisions  of  para- 
graph 52  to  entitle  the  plaintiff  to  a  re- 
covery. 

"Paragraph  51  of  the  specifications  is 
as  follows:  'The  contractor  shall  furnish 
and  maintain  at  least  two  good  and  efficient 
pumping  outfits,  with  pumps,  engines,  and 
supplies  complete,  for  pumping  out  the 
inclosure  and  for  keeping  it  drained  to  bed- 
rock, as  may  be  required,  while  his  contract 
is  in  force.' 

"It  is  contended  by  the  defendants  that 
under  this  paragraph  it  was  the  duty  of  the 
plaintiff  to  completely  unwater  the  coffer- 
dam, and  that  no  claim  could  be  made  for 
extra  pumping  until  this  was  done.  This 
contention  cannot  be  allowed  for  the  reasons 
above  stated,  that  the  extra  pumping  was 
the  method  adopted  by  consent  of  the  par- 
ties for  stopping  the  leaks." 


Approaches  of  Bloor  Street  Viaduct,  Toronto, 
Have  Concrete-Covered  Steel  Frames 

Massive  Appearance  Produced  by  Deeply  Paneled  Concrete 
Facing  of  Side  Spans  Leading  to  Double-Deck  Steel  Arches 

By  W.  F.  B.  RUBIDGE 
Formerly   Resident  Engineer,  Dominion   Bridge  Company,  Toronto,  Canada 


APPROACHES  to  both  the  Rosedale 
section  and  the  Don  section  of  the 
Bloor  Street  viaduct  in  Toronto,  Canada, 
are  alike  in  the  use  of  deeply  paneled  con- 
crete facing  on  steel  trusses,  in  order  to 
give  a  massive  effect  to  the  spans  leading 
to  the  main  190-ft.  steel  arches.  The 
structure  is  a  highway  bridge  of  the 
double-deck  type,  with  provision  for  fu- 
ture traffic  on  the  lower  deck.  Founda- 
tion and  profile  conditions  led  to  special 
details.  For  example,  in  the  Rosedale  sec- 
tion of  the  viaduct,  here  described,  the 
west  approach  contains  steel  trusses  cov- 
ered by  concrete,  while  the  east  approach 
is  faced  by  vertical  reinforced-concrete 
slabs  on  beams. 

In  1914  the  city  of  Toronto  called  for 
tenders  for  the  construction  of  a  viaduct 


pedestal  to  take  the  thrust  from  each  arch 
rib  on  pier  3  is  10  ft.  wide  and  28  ft.  long 
on  top,  battering  to  30  ft.  at  the  bottom. 
Small  pedestals,  4x7  ft.  on  the  outside, 
were  designed  to  carry  the  outside  portion 
of  the  pier.  The  ground  on  the  north  side 
was  found  to  be  so  hard  and  uniform  that 
the  small  pedestal  on  this  side  was  omit- 
ted. Pier  2  is  the  same,  except  that  the 
pedestals  are  10  x  32  ft.  and  the  small 
pedestals  at  both  ends  were  required. 

The  bridge  is  86  ft.  wide  out  to  out  of 
handrailing,  with  two  sidewalks  10  ft.  9  in. 
wide  and  two  20-ft.  roadways  on  either 
side  of  a  14-ft.  6-in.  space  in  the  center 
for  car  tracks.  The  bridge  is  a  double- 
deck  structure,  the  difference  in  elevation 
of  grades  of  the  lower  and  upper  deck  sys- 
tems being  22  ft.     The  deck  on  the  east 
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across  the  Rosedale  Ravine  and  the  Don 
Valley,  and  invited  designs  in  reinforced 
concrete  and  reinforced  concrete  and  steel. 
The  contract  was  finally  let  early  in  1915 
for  structures  which  combine  both  de- 
signs, the  approaches  being  of  reinforced 
concrete  and  the  main  spans  of  three- 
hinged  steel  arches.  The  design  adopted 
was  prepared  by  the  railway  and  bridge 
section  of  the  works  department  of  the 
city.  The  structure  is  designed  with  a 
lower  deck  for  future  underground  rail- 
way traffic. 

The  foundations  of  all  the  pedestals, 
side  walls,  abutments  and  pier  1  on  the 
west  are  of  the  ordinary  spread  type.  For 
the  main  piers  the  foundations  were  car- 
ried down  to  bedrock,  which  is  a  hard 
shale  at  about  35  ft.  below  grade.    Each 


I 
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and  west  approaches  is  carried  by  columns 
spaced  20  ft.  center  to  center  along  the 
axis  of  the  bridge  and  22  ft.  transversely, 
which  gives  a  short  span  under  the  side- 
walk slabs,  with  beams  bearing  at  one  end 
on  the  side  wall.  On  the  piers  the  column 
spacing"  ialong  the  center  line  is  reduced 
to  16  ft.  6  in.  On  the  west  approach  80-ft. 
through  trusses  for  the  underground 
service  carry  the  top  deck  on  the  top 
chord.  The  soffit,  which  is  on  a  radius  of 
58  ft.,  is  suspended  from  the  bottom  chord 
of  these  trusses. 

Massive  Effect  of  Approaches 

One  of  the  striking  features  of  this 
bridge  is  the  massive  effect  produced  by 
the  side  walls  of  the  approaches.  These 
walls  are  paneled  to  give  relief  to  the 
large  areas.  Sections  shown  herewith 
give  the  main  dimensions  of  the  walls.  It 
will  be  noticed  that  the  exposed  surfaces 
are  vertical ;  also,  that  the  back  is  vertical 
for  a  distance  of  12  ft.  4  in.,  from  which 
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point  it  batters  %  in.  to  the  foot.  The 
paneling  and  general  dimensions  are  the 
same  for  all  the  walls.  These  walls  are 
tied  in  laterally,  about  the  center,  to  the 
cross-wall  up  to  a  point  22  ft.  below  the 
top-deck  grade.  Additional  ties  are  pro- 
vided to  stiffen  the  wall  against  deflection 
under  heavy  wind  loads,  by  latticed  steel 
struts  framing  into  the  columns.  Ample 
provision  is  made  for  expansion  at  each 
end  of  the  wall  in  the  abutment  and  pier, 
the  sliding  surfaces  being  of  zinc. 

The  southeast  side  wall  presents  a  num- 
ber of  unique  conditions.  Owing  to  the 
large  amount  of  fill  placed  south  of  the 
center  line,  this  wall  could  not  econom- 
ically be  carried  on  spread  footings  sim- 
ilar to  the  other  walls.  In  places  more 
than  30  ft.  of  wall  would  have  been  under- 
ground. The  south  pedestals,  which  are 
7  ft.  6  in.  by  17  ft.  6  in.,  are  of  a  twin 
character,  the  column  bearing  on  the  north 
pedestal  and  the  side  wall  on  the  south. 
This  wall  is  in  reality  a  vertical  slab,  with 
girders  and  beams  all  in  the  vertical 
plane ;  a  drawing  shows  the  arrangement  of 
these  girders  and  beams.  The  vertical  re- 
actions due  to  the  dead  load  of  the  wall 
and  dead  and  live  load  from  the  deck  floor 
system  are  carried  by  the  abutment,  cross- 
wall,  pedestals  and  pier.  The  panels  for 
wind  loading  extend  between  the  pedestals, 
the  latticed  steel  struts  and  the  deck  of 
the  bridge. 

Expansion  Pockets 

On  the  approach  side  of  pier  3  the  ex- 
pansion pocket  for  the  side  walls  com- 
mences at  a  point  5  ft.  below  the  finished 
ground  line  and  extends  to  the  deck  of  the 
bridge.  Additional  reinforcing  was  placed 
in  the  back  walls  to  provide  for  the  pres- 
sure of  the  earth.  On  the  west  side,  pier  2 
supports  the  80-ft.  span  and  the  side  walls 
on  buttresses  forming  part  of  the  main 
pier. 

The  side  walls  between  piers  1  and  2 
are  carried  on  steel  trusses,  which  are 
shown  dotted  in  one  of  the  drawings.  The 
steel  framing  is  punched  to  permit  the  re- 
inforcing steel  to  pass  through  it.  The 
relation  of  the  concrete  paneling  and  steel- 
work is  indicated  in  the  cross-section.  The 
trusses  are  tied  into  the  main  trusses  by 
latticed  steel  struts.  All  structural  steel 
in  the  concrete  is  wrapped  with  expanded 
metal. 

The  course  of  the  center  line  of  the 
bridge  with  reference  to  the  center  line  of 
Bloor  Street  made  it  necessary  to  place  the 
westerly  side  of  the  bridge  on  a  curve  of 


ERECTING   INTERIOR  TRUSSES — WEST  APPROACH 
BETWEEN    PIERS    1    AND    2 


315.6-ft.  radius.  From  the  west  abutment 
there  are  60  ft.  of  retaining  wall  of  the 
buttress  type  and  94  ft.  of  the  cantilever 
type. 

The  finish  on  all  exposed  parts  of  the 
concrete  is  obtained  by  rubbing  with  car- 
borundum blocks  as  soon  as  the  forms  are 
stripped.  The  handrailing  for  the  190-ft. 
span  is  carried  on  lattice  girders,  which 
are  incased  in  concrete.  Expansion  is 
provided  at  each  pier. 

The  proportions  for  the  concrete  are  as 
follows:    Piers    and    foundations,    1:8:5; 


cross-Section  of  east  approach 

massive    reinforced    walls,    1:2V2:5.    and 
piers  between  decks,  1:2:4. 

This  work  is  being  carried  out  under 
the  direction  of  the  City  Department  of 
Public  Works,  Bridge  and  Railway  Sec- 
tion, of  which  R.  C.  Harris  is  commis- 
sioner; G.  A.  McCarthy,  chief  engineer, 
and  T.  Taylor,  designing  and  construction 
engineer.  For  the  Rosedale  section  the 
Dominion  Bridge  Company,  Ltd.,  is  the 
general  contractor.  The  Raymond  Con- 
struction Company,  Ltd.,  is  the  subcon- 
tractor for  the  excavation  and  concrete 
work.  The  writer  was  resident  engineer 
for  the  contractor. 


SOUTHEAST  SIDE  WALL  DURING  CONSTRUCTION 


Geological  Survey  Says  Our  Nitrate 
Is  Without  Value 

The  hope  that  an  adequate  and  reliable 
supply  of  nitrate  deposits  might  be  found 
in  the  United  States  met  disappointment 
Nov.  19,  when  the  U.  S.  Geological  Survey 
announced  that  the  nitrate  deposits  in  the 
country  were  worthless  for  practical  or 
commercial  utilization.  The  judgment  offi- 
cially arrived  at  by  government  experts, 
after  a  careful  examination,  means  that  if 
we  should  go  to  war  we  would  have  to  de- 
pend on  the  nitrate  industry  of  Chile  for  the 
raw  product  from  which  to  obtain  nitric 
acid,  or  else  erect  nitric-acid  plants  for  the 
fixation  of  atmospheric  nitrogen. 


Record  Hydraulic  Data  on 
Printed  Post  Cards 

New  England  Power  Company  Gets  Data  from 

Fifteen  Stations  on   Deerfield   River  on 

Ordinary  U.  S.  Mailing  Cards 

TO  KEEP  a  close  check  on  stream  flow  at 
all  times  the  New  England  Power  Com- 
pany maintains  six  precipitation  and  nine 
gaging  stations  on  the  Deerfield  River, 
where  five  hydroelectric  plants  are  operated 
in  Connecticut.  These  gaging  and  precipi- 
tation stations  outside  the  generating  sta- 
tions are  provided  with  printed  post  cards 
on  which  data  showing  daily  heights  of 
water  and  rainfall  are  recorded.  The 
printed  cards,  shown  in  the  illustrations, 
are  mailed  to  the  dispatching  office  at  Mill- 
bury,  Mass.  Using  ordinary  postal  cards 
effects  a  saving  in  paper,  stamps  and  office 
work.  When  the  rainfall  reaches  0.25  in. 
or  more  during  the  twenty-four  hours,  the 
data  are  telegraphed  to  the  dispatcher. 

By  the  work  of  the  load-dispatching  or- 
ganization, the  rainfall  occurring  at  differ- 
ent times  on  the  watersheds  is  made  to 
benefit  all  the  consumers  on  the  combined 
systems.  The  interconnection  of  plants  and 
the  control  of  water  from  a  central  point 
also  permit  a  reduction  in  operating  ex- 
penses and  assure  better  service  by  re- 
ducing to  a  minimum  the  possibility  of  total 
interruption  at  any  time  from  line  troubles 
or  otherwise.  The  investment,  and  conse- 
quently the  cost  of  power,  can  be  reduced 
by  combinations,  and  operating  expenses 
can  be  decreased  by  rendering  repairs 
easier,  owing  to  greater  facilities  for  shut- 
ting down.  The  union  of  adjacent  water 
powers  enables  neighboring  power  markets 
to  be  more  effectively  interconnected,  as- 
suring thereby  steadier  levels  of  supply  and 
demand. 

Summaries  are  constantly  maintained  of 
all  the  causes  of  operating  disturbance. 
Daily  reports  of  operation  and  bulletins  are 
forwarded  from  Millbury  to  the  general 
manager's  ofliice  at  Worcester,  showing  all 
important  statistics  of  production,  water 
flow,  reservoir  conditions,  load  factors, 
probable  production  on  date  of  bulletin,  de- 
livery of  energy  in  kilowatt-hours  to  each 
customer  and  for  the  month  to  date,  steam 
and  purchased  power  used,  service  events 
and  percentage  data. 


RAINFAU.  DATA  POST  CARD 
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COFFERDAM    FOR    HEiADGATES    PUMPED    OUT — TEMPORARY  BRIDGE   IS   ON    LINE  OF   DAM 

Diversion- Weir-Canal  Type  Used  for  Pioneer 
Hydroelectric  Development  in  Sandy  Soil 

Low-Head   Dam   on   Sand   Bottom  of   Middle  Loup   River  Near   Boelus, 
Nebraska,  Rests  on  Piles  and  Has  Cutoff  Walls  of  Steel  and  Wood  Sheeting 


A  DIVERSION  DAM  resting  on  a  pile 
foundation  in  sandy  soil  100  ft.  deep 
is  a  feature  of  the  first  important  hydro- 
electric development  in  Nebraska,  that  of 
the  Central  Power  Company  on  the  Middle 
Loup  River.  For  the  sandy  streams  pecu- 
liar to  several  Middle  Western  states  the 
diversion-weir-canal  type  of  power  develop- 
ment is  the  only  possible  one.  The  project 
itself  is  a  pioneer  development,  and  but  few 
dams  of  this  type  have  been  built  for  any 
purpose  in  this  country. 

Water  Diverted  Through  Canal  to 
South  Loup  River 

The  development  will  take  over  the  load 
from  a  2000-kw.  steam  plant  at  Grand 
Island,  acquired  by  the  Central  Power  Com- 
pany from  the  Grand  Island  Electric  Com- 
pany in  August,  1915,  at  the  time  the 
former  company  was  organized  to  take  over 
the  water  development  begun  by  the  L.  E. 
Meyers  Company  in  February,  1915.  The 
enlarged  steam  plant  will  be  maintained  as 
a  reserve,  and  the  main  distribution  will 
be  from  this  point. 

The  river  level  will  be  raised  5  ft.  by  the 
diversion  dam,  located  a  short  distance 
above  the  crossing  of  the  Pleasanton  branch 
of  the  Union  Pacific  Railroad,  and  the  water 
drawn  into  a  canal  5  ft.  below  normal  river 
level,  giving  a  depth  of  10  ft.  in  the  canal. 
The  water  will  follow  this  canal  about  3 
miles  to  the  main  2500-kw.  power  house  on 
the  South  Loup  River,  where  a  head  of  28 


ft.  will  be  developed.  No  wasteway  has 
been  provided  at  the  power  house,  all  sur- 
plus water  going  over  the  dam.  In  order 
to  divert  the  South  Loup  River,  primarily 
for  the  purpose  of  relieving  the  main  plant 
of  difficulties  due  to  flood  water  in  the  tail- 
race,  a  small  dam  is  also  being  built  on  the 
South  Loup  River  •  just  above  the  main 
power  house.  Advantage  will  be  taken  of 
the  channel,  cut  across  a  neck  of  land  in- 
side a  meander  above  the  small  dam,  to 
develop  500  kw.  on  a  10-ft.  head  at  a  second 
power  house. 

Dam  Rests  on  Piles 

Since  the  site  of  the  dam  is  mostly  sand 
to  a  depth  of  at  least  100  ft.,  it  was  neces- 
sary to  build  the  concrete  structure  on  a 
pile  foundation.  At  the  south  end  of  this 
concrete  section,  as  shown  in  the  drawing, 
four  sluiceway  openings  occupy  62  ft.  Two 
of  these  openings  have  steel  gates  with 
hand-operated  racks,  and  the  two  nearest 
the  spillway  are  provided  with  stoplogs. 
This  sluiceway  provides  a  means  of  con- 
trolling the  flood  level  of  the  river  to  avoid 
overflowing  the  branch  of  the  Union  Pacific 
Railroad  north  of  the  dam,  while  the  crest 
of  the  structure  is  high  enough  to  impound 
sufficient  water  to  keep  the  canal  full  at  all 
times.  The  rest  of  the  dam  is  an  overflow 
section  43  ft.  wide.  Both  it  and  the  sluice- 
way are  protected  from  underwash  by  steel 
sheeting  40  ft.  long  under  the  crest  and  by 
Wakefield   wood    sheeting   driven   to  30-ft. 


SMALL  PLANT  BYPRODUCT  OP  NECESSARY  DIVERSION   TO   KEEP  FLOOD  WATERS  OF  RIVER  FROM   INTER- 
FERING   WITH    OPERATION    OF    MAIN    PLANT 


penetration  10  ft.  from  the  downstream 
edge  of  the  apron.  From  foundation  line 
to  the  top  of  the  concrete  the  dam  is  10  ft. 
in  height.  Above  this  level  are  3  ft.  of 
flashboards  to  be  taken  out  by  high  water. 
The  apron  tapers  from  3  ft.  thick  below 
the  crest  to  18  in.  at  the  downstream  edge. 
The  piles  which  support  it  are  40  ft.  in 
length  and  spaced  on  10-ft.  centers.  Tha 
apron  is  reinforced  with  %-in.  rods  run- 
ning both  straight  and  diagonally  between 
the  piles.  The  spillway  section  contains 
2600  cu.  yd.  of  concrete,  and  the  headgates 
and  sluiceway  1700  yd. 

The  north  end  of  the  dam  is  an  earthfill 
3000  ft.  in  length,  into  which  the  steel 
sheeting  is  continued  north  from  the  con- 
crete portion  for  a  distance  of  200  ft.  This 
fill  is  20  ft.  wide  on  top  with  a  3  to  1  slope 
on  the  upstream  and  a  2  to  1  slope  on  the 
downstream  side.  Where  the  wash  strikes 
it  on  the  upstream  side  it  will  be  paved 
with  concrete. 

On  the  south  end  at  right  angles  to  the 
spillway  section  are  the  headgates,  which 
are  controlled  by  stoplogs.  The  trash  racks 
which  protect  the  five  gates  are  arranged  so 
as  to  act  also  as  ice  guards.  A  concrete 
walk  8  to  10  ft.  wide  across  the  headgates 
and  sluiceway  provides  a  mounting  for  the 
gate  rigging  and  contains  openings  through 
which  the  stoplogs  are  handled. 

Canal  Partly  Leveed 

The  canal  which  takes  water  from  these 
headgates  is  30  ft.  wide  on  the  bottom, 
with  21/2  to  1  side  slopes  for  the  first  half 
mile  and  2  to  1  slopes  thereafter.  Passing 
water  at  10-ft.  depth,  it  has  a  fall  of  3  ft. 
between  the  dam  and  the  power  house.  For 
some  10,000  ft.  it  was  necessary  to  build 
dikes  in  order  to  provide  sufficient  margin 
for  the  required  depth,  the  minimum  cut 
being  5  ft.  The  deepest  cut  is  approxi- 
mately 22  ft.  The  canal  passes  for  the  first 
half  mile  through  fine  sand,  and  for  the 
rest  of  the  way  is  almost  entirely  in  yellow 
clay.  About  400,000  cu.  yd.  was  removed 
in  building  it.  At  its  lower  end  the  canal 
widens  into  a  small  forebay  500  ft.  wide  by 
1000  ft.  long. 

The  power  house,  built  chiefiy  of  rein- 
forced concrete,  contains  a  central  wall  of 
concrete  3  ft.  thick,  which  divides  the  room 
containing  the  generators  from  the  wheel- 
pits.  There  are  two  of  the  latter,  each  20 
ft.  wide,  50  ft.  long  and  from  18  to  25  ft. 
deep.  In  each  is  mounted  a  horizontal  tur- 
bine, the  discharge  from  which  is  carried 
through  the  floor  into  a  draft  tube  10  ft.  in 
diameter,  from  which  it  is  discharged  hori- 
zontally into  the  flumes  under  the  section 
of  the  power  house  containing  the  genera- 
tors. These  discharge  openings  are  20  ft. 
wide  and  11  ft.  high.  The  walls  of  the 
wheelpits  are  of  reinforced  concrete  and 
taper  from  2  ft.  thick  at  the  base  to  9  in. 
at  the  top.  A  concrete  bridge  designed  to 
carry  a  20-ton  roller  was  built  across  the 
flumes  and  was  taken  advantage  of  to  sup- 
port the  trash  racks  and  stoplogs.  These 
are  located  on  the  canal  side  of  the  bridge. 
Both  wheelpits  receive  water  through  a 
flume  60  ft.  wide  and  16  ft.  deep  on  its  west 
end.  This  flume  extends  20  ft.  further  than 
was  at  first  intended,  in  order  to  end  the 
concrete-lined  portion  in  more  suitable  soil. 
The  distance  from  its  west  end  to  the  river 
face  of  the  power  house  is  100  ft. 

Great  difficulty  was  experienced  both  in 
driving  the  coiferdam  and  in  keeping  soft 
material  from  flowing  into  it  during  the 
construction    of    the    power-house    founda- 
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tions.  The  excavation  extended  16  ft.  be'ow 
river  level,  and  the  external  pressure  de- 
veloped was  considerable.  Though  little 
vsfater  entered  the  excavation,  every  small 
crack  that  developed  would  let  in  a  yard 
or  more  of  material  in  a  few  minutes,  and  a 
close  watch  had  to  be  kept  on  the  sheeting. 
The  1200  yd.  of  cofferdam  excavation  was 
removed  by  shoveling  into  buckets  handled 
with  a  derrick.  As  soon  as  the  excavation 
reached  grade,  2  ft.  of  concrete  was  poured 
over  the  bottom  and  against  the  sheeting 
on  all  sides.  The  side  walls  were  then  car- 
ried up  a  few  feet  at  a  time,  the  bracing 
being  removed  and  put  back  between  the 
walls.  The  draft-tube  forms  were  then 
placed  and  the  space  between  them  and  the 
side  walls  filled  with  concrete. 

Two  Wheels  on  Each  Shaft 

Two  42-in.  diameter  horizontal  wheels  are 
mounted  on  each  shaft.  Each  wheel  de- 
velops 1500  hp.  when  passing  630  cu.  ft.  of 
water  per  minute,  making  180  r.p.m.  This 
will  develop  1250  kw.  for  each  of  the  two 
generators.  Each  unit  is  direct-connected 
to  its  own  exciter,  besides  which  a  50-kw. 
motor-driven  exciter  is  provided  to  serve 
both  generators.    The  generating  room  also 
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contains  the  three  750-kw.  water-cooled 
transformers,  which  step  the  current  up 
from  2300  volts  to  the  line  pressure  of 
33,000  volts.  The  high-tension  lines  are 
carried  out  of  the  building  through  roof 
bushings,  from  which  they  pass  through 
choke  coils  and  airbrake  switches  mounted 
on  the  roof  to  the  transmission  line. 

The  control  panel  for  the  small  plant  on 
the  South  Loup  River  is  located  in  the 
switchboard  of  this  building,  and  the  latter 
plant  will  be  floated  on  the  line  without  a 
governor  and  without  any  special  attendant. 

Draglines  Excavate  Canal 

The  earth  portion  of  the  main  dam  was 
built  last  year  and  a  start  made  on  the 
concrete  portion.  The  latter  was  con- 
structed inside  of  unbraced  box  cofferdams. 
The  work,  which  was  interrupted  last  win- 
ter by  cold  weather,  was  resumed  in  the 
spring  and  is  to  be  completed  this  season. 
The  canal,  however,  was  practically  finished 
during  the  fall  of  1915  by  two  dragline  ex- 
cavators equipped  with  2y2-yd.  buckets. 
These  machines  worked  22  hours  a  day 
until  stopped  by  frost,  with  800  ft.  of  canal 
remaining  to  be  constructed  next  the  power 
house. 

The  work  is  being  completed  by  the  Cen- 
tral Power  Company. 


Manure  Protects  Concrete  in  Cold 
Weather 

Manure  as  an  effective  protection  for 
freshly  made  concrete  during  freezing 
weather  has  been  the  subject  of  experiment 
at  the  Lewis  Institute  in  Chicago.  Con- 
crete slabs  were  exposed  to  outdoor  condi- 
tions and  covered  with  2,  4  and  6  in.  of 
fresh  livery-stable  manure.  It  was  deter- 
mined that  the  4  and  6-in.  layers  were  suf- 
ficient to  protect  the  concrete  against  a 
drop  in  temperature  of  25  or  26  deg.  There 
was  no  indication  that  there  was  any  ad- 
vantage of  the  6-in.  covering  over  the  4-in. 
layer.  The  4-in.  layer  appeared  to  be  a 
sufficient  protection  against  a  temperature 
of  12  deg.  Fahr.  The  manure  and  the 
liquids  should  not  be  permitted  to  come  in 
direct  contact  with, the  freshly  made  con- 
crete. This  can  be  easily  and  cheaply  ac- 
complished by  the  insertion  of  building  pa- 
per, or  even  newspaper,  between  the  con- 
crete and  the  protective  covering. 


To  Facilitate  Laying  Out 
Sharp  Railroad  Curves 

Tables  Permit  Determining  Corrections  for  All 

Lengths  of  Subchords  for  Curves  Ranging 

in  Degree  from  4  to  56 

By  F.  T.  HOWES 

Valuation  Department,  Duluth,  South  Shore  & 

Atlantic  Railway,  Duluth,  Minn. 

WHEN  sharp  railroad  curves  are  run 
in  the  field  by  the  method  of  deflection 
angles,  with  chord  lengths  or  subchords  of 
less  than  100  ft.,  a  correction  should,  as  is 
well  known,  be  added  to  the  subchord,  for 
the  reason  that  the  degree  of  the  curve  is 
by  definition  the  angle  subtended  by  a  100- 
ft.  chord,  the  arc  is  longer  than  the  chord 
and  the  shorter  the  subchords  the  more 
closely  they  approximate  the  length  of  the 
arc.  On  curves  of  10  deg.  or  sharper  the 
correction  is  of  appreciable  moment.  The 
accompanying  tables  have  therefore  been 
developed  to  facilitate  the  laying  out  of 
such  curves. 

In  Table  1  will  be  found  the  lengths  of 
seven  convenient  subchords  for  curves  of 
every  degree  from  4  to  56.  This  table  also 
gives  the  radius,  the  deflection  angle  for  1 
ft.  and  the  actual  arc  per  station,  as  deter- 
mined by  the  formula  A  =  (10/36) /(tt  D/ 
sin  V2  D) ,  where  A  is  the  length  of  the  arc 
in  feet  and  D  is  the  degree  of  curvature. 

Table  2 — Ratio  of  Correction  of  SuWhord  to 
Excess  of  Arc  per  Station 


Nominal 
length 
1 
2 
3 
4 
5 

6 

7 


11 
12 
13 
14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


Ratio 
0.010 
0.020 
0  030 
0  040 
0.050 

0.060 
0.070 
0.080 
0.089 
0.099 

0.109 
0.118 
0.128 
0.139 
0.147 

0.155 
0.165 
0.174 
0.183 
0.192 

0.201 
0.209 
0.218 
0.226 
0.234 


Nominal 
length 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


Ratio 
0.242 
0.250 
0.258 
0.266 
0.273 

0.280 
0.287 
0.294 
0.301 
0.307 

0.313 
0.319 
0.325 
0.331 
0,336 

0.341 
0.346 
0.350 
0.354 
0.358 

0.362 
0.365 
0.369 
0.372 
0.374 


Nominal 
length 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 


61 
62 


64 

65 


67 
68 
69 
70 

71 
72 
73 
74 
75 


Ratio 
0.377 
0.380 
0.381 
0.382 
0.383 

0.383 
0.384 
0.384 
0.384 
0.383 

0.383 
0.381 
0.379 
0.377 
0.374 

0.372 
0.368 
0.365 
0.361 
0.356 

0.352 
0.345 
0.340 
0.334 
0.327 


Nominal 
length 
76 
77 
78 
79 


81 
82 
83 
84 
85 

86 
87 
88 


91 
92 
93 
94 
95 

96 
97 
98 
99 
100 


Ratio 
0.320 
0.312 
0.304 
0.296 
0.287 

0.278 
0.268 
0.258 
0.247 
0.235 

0.224 
0.211 
0  198 
0  185 
0.170 

0.155 
0.141 
0  125 
0.109 
0.092 

0.075 
0.057 
0.039 
0.020 
0.000 


Given  a  20-deg.  curve,  and  a  desired  chord 
length  of  30  ft.  From  Table  1  the  true 
chord  length  will  be  30.14  ft.,  and  there 
will  be  three  chords  of  30.14  ft.  and  one  of 
10.05  ft.  for  every  100-ft.  station.  From 
the  table,  the  deflection  for  1  ft.  is  0°  06.0'. 
Hence  the  deflection  for  30  ft.  (nominal 
length)  is  30  X  0°  06.0'  =  3° ;  the  deflec- 
tion for  10  ft.  is  10  X  0°  06.0'  is  1°,  and 
the  total  deflection  per  station  is  10°. 

Now  it  is  found  that  whatever  the  degree 
of  curve  there  is  a  constant  ratio  between 
the  correction  of  subchord  length  and  the 
excess  of  arc  per  station — ^actual  length  of 
arc  minus  100.  These  ratios  are  given  in 
Table  2  for  chord  lengths  for  each  foot  from 
1  to  100.  Using  the  two  tables  we  can 
determine  the  chord  lengths  and  deflections 
for  nominal  lengths  other  than  those  given 
in  Table  1. 

For  example  ,  given  a  20-deg.  curve  and  a 
proposed  chord  length  of  22  ft.  From  Table 
1  the  excess  of  arc  is  0.510  ft.,  and  from 
Table  2  the  ratio  of  correction  is  0.209. 
Hence  the  correction  for  the  subchord  is 
0.510  X  0.209  =  0.107  ft.  and  the  subchord 
length  is  22.107  ft.  From  Table  1  the  de- 
flection for  22  ft.  is  22  X  0°06'  =  2=12'. 


Build  Concrete-Slab  Cover 
for  19-Mile  Ditch 

Earth  Cushion  Protects  Concrete  from  Falling 

Boulders — Work  Done  by  San  Diego  as 

Result  of  Flood  Last  January 

By  A.  C.  FRANCIS 

Operating  Department,  San  Diego,  Cal. 

THE  city  of  San  Diego,  Cal.,  recently 
completed  repairs  to  the  Dulzura  con- 
duit, a  19-mile  open  concrete  ditch  between 
the  Morena  reservoir  and  the  Otay  water- 
sheds, at  a  cost  of  $13,290.  The  work,  made 
necessary  by  the  flood  of  last  January,  con- 
sisted of  removing  sand  and  other  debris 
from  such  portions  of  the  ditch  as  remained 
intact  and  the  replacing  of  such  concrete 
sections  as  had  been  washed  out.  Recon- 
struction of  the  wooden  and  steel  flumes 
which  had  been  torn  away  by  landslides  was 
also  necessary.  To  prevent  the  entrance 
of  dirt  and  debris  into  the  open  ditch,  con- 
crete slab  covers  were  added,  on  which  an 
earth  cushion  was  placed  to  deaden  shocks 
caused  by  falling  rock. 

Work  was  begun  early  in  March  and  corn- 


Table  1— Radii,  Actual  Arcs,  Unit  Deflections  and  True  Chord  Lengths  for  Various  Nominal  Chord  Lengths  and  Degrees  of  Curve 


Decree 
of  curve 
4 
5 
6 
7 


> 
10 
U 

12 

13 
14 

U 
IS 

17 
18 
It 
1»*12' 
20 

21 
22 
23 
24 
25 

2« 
27 
28 


RaiHuB. 

ft. 
1432.69 
1146.28 
•56.37 
819  02 
716.78 

«37.28 
573.59 
521.67 
500.51 
478.34' 

441. «8 
410:28 
M«.86 
383.07 
369.27 

338.27 
319.62 
302.94 
299.82 
287.94 

274.37 
252.04 
250.79 
240.49 
231.01 

222.27 
214.18 
205.68 


Actual 
arc  per 
ftatlon 
100  020 
100.032 
100.046 
100  0«2 
100.081 

100  103 
100  127 
100  IM 
100  167 
100.183 

100  215 
100.249 
100.262 
100.286 
100.326 

100  368 
100  412 
100.460 
100.470 
100.510 

100.552 
100.617 
100.676 
100.735 
100  798 

100.853 
100.931 
101.002 


Deflection 
for 
1ft. 
0*01.2' 
01.5' 
01.8' 

02  1' 
02.4' 

02.7' 

03  0' 
03.3' 
03.4' 
03.6' 

03.9' 
04.2' 
04.3' 
04.6' 
04.8' 

05.1' 
05.4' 
05.7' 
06.8' 
06.0' 

05.3' 
06.6' 
06.9' 
07.2' 
07.6' 

07.8' 

08.1' 

0'08.4' 


Nominal  length  of  subchord 


10 

10.00 
10  00 
10.00 
10.01 
10.01 

10.01 
10.01 
10  02 
10.02 
10.02 

10.02 
10.02 
10.02 
10  03 
10  03 

10.04 
10  04 
10.05 
10.05 
10.05 

10.06 
10.06 
10.07 
10.07 
10.08 

10.09 
10.09 
10.10 


20 

20.00 
20.01 
20  01 
20.01 
20.02 

20.02 
20  02 
20  03 
20.03 
20.04 

20.04 
20.05 
20.05 
20.05 
20.06 

20.07 
20.08 
20.09 
20.09 
20.10 

20.11 
20.12 
20.13 
20.14 
20.15 

20.17 
20.18 
20.19 


25  30  40 

True  length  of  Bubchord 
25.00  .^O  01  40.01 
30,01 
30.01 
30  01 
30.02 


25.01 
25.01 
25.01 
25.02 


25.02 
25.03 
25.04 
25.04 
25.04 

25.05 
26.06 
25.06 
25.07 
25  08 

25.09 
25.10 
26.11 
26.11 
26.12 

26.13 
25.14 
25.16 
26.17 
25.19 

25.20 
25.22 
25.23 


30.03 
.30.03 
30.04 
30.04 
30.05 

30.06 
30.07 
30.07 
30.08 
30.09 

30.10 
30.11 
30.13 
30.13 
30.14 

30.15 
30.17 
30.18 
30.20 
30.22 

30,24 
30.26 
30.27 


40.01 
40.02 
40.02 
40.03 


40  03 
40.04 
40  05 
40.06 
40.06 

40  07 
40.08 
40.09 
40.10 
40.11 

40.12 
40.14 
40.15 
40.15 
40.17 

40.19 
40.21 
40.23 
40.25 
40.27 

40.29 
40.31 
40.34 


50 

50.01 
50.01 
60.02 
50.02 
60.03 

5004 
1)0.05 
60.06 
50.06 
50.07 

50.08 
50.09 
60.10 
60.11 
50.12 

60.14 
50.15 
50.17 
60.18  . 
50.19 

.W.21 
60.23 
50.26 
60.28 
50.30 

60.32 
60.35 
60.38 


55 

65.01 
55.01 
65.02 
55.02 
55.03 

66.04 
56  05 
.55.06 
55.06 
65.07 

66.08 
65.09 
65.10 
65.11 
65.12 

65.14 
65.16 
55.18 
55.19 
55.20 

65.22 
66.24 
56.26 
65.28 
65.31 

55.33 
65.35 
55.38 


Degree 
01  curve 

29 

30 

31 

32 

33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
46 
46 
47 

48 

49 
60 
61 
52 
53 

54 
65 
56 


Actual 

Deflection 

Radius, 

arc  per 

for 

■    ft. 

station 

I  ft. 

199.70 

101,075 

o°oa.7' 

193.19 

101  152 

09.0' 

187.10 

101,230 

09.3' 

181.40 

101,312 

09.6' 

176.05 

101.369 

09.9' 

Nominal  length  of  subchord 


171.02 
166.28 
161.80 
157.58 
163.58 

149.79 
146.90 
142.77 
139.52 
136.43 

1.33.47 
130.66 
127.97 
125.39 
122.93 

120.57 
118.31 
116.14 
114.03 
112.06 

110.13 
108.28 
106.60 


101.482 
101.672 
101.664 
101.759 
101.857 

101  957 
102.060 
102.166 
102.275 
102.386 

102.600 
102.617 
102.737 
102.860 
102.986 

103.114 

103.245 

103.38 

103.61 

103.65 

103.80 
103.94 
104.09 


10.2' 
10.5' 
10.8' 
11. 1' 
11.4' 

11.7' 
12.0- 
12.3' 
12.6' 
12.9' 

13,2' 
13.5' 
13.8' 
14.1' 
14.4' 

14.7' 
16.0' 
15.3' 
15.6' 
15.9' 

16.2' 

16.6' 

0°16.8' 


10 

10.11 
10.11 
10.12 
10.13 
10.14 

10.15 
10.16 
10.16 
10.17 
10.18 

10.19 
10.20 
10.21 
10.23 
10.24 

10.25 
10.26 
10.27 
10.28 
10.30 

10.31 
10.32 
10.33 
10.35 
10.36 

10.38 
10.39 
10.41 


20 

20.21 
20.22 
20.24 
20.25 
20.27 

20.29 
20.30 
20.32 
20.34 
20.36 

20.38 
20.40 
20.42 
20.44 
20.46 

20.48 
20.60 
20.63 
20.66 
20.67 

20.60 
20.62 
20.65 
20.67 
20.70 

20.73 
20.76 
20.79 


25  30  40 

True  length  of  subchord 
25.25       30  29       40.36 

30.31 

30,34 

30,36 

30,38 


25.27 
25.29 
25,31 
25,33 


25.35 
25.37 
25.39 
25.41 
25.43 

25.46 
25.48 
25.51 
25.63 
25.56 

25.59 
25.61 
25.64 
25.67 
25.70 

25.73 
25.76 
25.79 
26.83 
26.86 

25.89 
26.92 
25.96 


30  41 
30  43 
30.45 
30.48 
30.50 

30,53 
30  56 
30.59 
30,62 
30  65 

30.68 
30.71 
30.75 
30.78 
30.81 

30.85 
30.89 
30.92 
30.96 
31.00 

31.04 
31.08 
31.12 


40,39 
40,42 
40,44 
40.47 


40  50 

40,53 
40,66 
30  59 
40  62 

40,66 
40  69 
40-73 
40,77 
40,81 

40,85 
40,88 
40,92 
40.96 
41.00 

41.05 
41.09 
41.13 
41.18 
41.23 

41.27 
41.32 
41.37 


50 

60  40 
50.43 
50,46 
50.49 
50.52 

50.56 
50.59 
50,62 
50  66 
50  70 

60,73 
50,77 
50,81 
50.85 
50.89 

50.94 
50.98 
51.02 
61.07 
51.12 

51.17 
51.21 
61.26 
51.32 
51.37 

61.42 
61.48 
61.63 


56 

55  41 
55.43 
55.45 
55.49 
65.53 

55.67 
55.60 
55.64 
55,67 

55  71 

55.75 
55.79 
56.83 
55.87 
55.91 

56.95 

56  00 
56  04 
66.09 
66.14 

56.19 
56.24 
56.29 
56.34 
56.40 

56.45 
66.51 
66.66 
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CONCKETE    SLABS    PREVENT    LANDSLIDES    FROM 
FILLING   OPEN    DITCH 


pleted  the  last  of  August.  In  the  repair  of 
the  conduit,  20,315  yd.  of  earth  and  debris 
was  removed,  1511  ft.  of  ditch  was  entirely 
replaced,  1196  ft.  relined,  789  ft.  of  wooden 
flume  rebuilt,  and  695  ft.  of  steel  flume  re- 
newed. Excavation  cost  $16,541;  concrete 
work,  $9,929;  and  flume  repair,  $14,139. 
Miscellaneous  expenses  amounted  to  $2,118. 
Nearly  1000  tons  of  supplies  and  material 
was  hauled  by  auto  truck  from  San  Diego 
to  Barrett,  a  distance  of  40  miles,  at  an 
average  cost  of  $8.50  per  ton. 

Slabs  Placed  Over  Open  Ditch 

Upon  completion  of  the  repair  job  it  was 
decided  to  place  protecting  slabs  over  por- 
tions of  the  open  ditch  where  it  was  ex- 
posed to  landslides.  This  concrete  cover  is 
from  6  to  7y2  ft.  wide  and  about  5  in.  thick. 
Slabs  were  made  by  placing  8  and  25-lb. 
rails  at  intervals  of  2  ft.  and  covering  with 
wire  mesh  and  concrete.  At  the  end  of  each 
section  of  slabbing  a  small  concrete  wing 
wall  prevents  earth  and  other  material  on 
top  of  the  slabs  from  falling  into  the  ditch. 

The  concrete  slabs  are  protected  from 
falling  boulders  by  an  earth  cushion  several 
feet  thick  and  sloping  to  conform  somewhat 
to  the  grade  of  the  mountainside.  More 
than  1200  cu.  yd.  of  earth  was  used  in  that 
way  at  a  cost  of  25  cents  a  yard. 

About  3700  ft.  of  slab  was  built,  at  a 
total  cost  of  $13,290.60.  The  cost  per  linear 
foot,  including  the  wing  walls  and  cushion- 
ing, was  $3,614.  This  work  was  discon- 
tinued about  the  middle  of  October,  but  it 
is  hoped  that  the  remaining  2000  ft.  of 
expo.sed  conduit  will  be  covered  early  next 
year. 


Exposition  Timber  for  Tunnel  Lining 

In  timbering  the  Twin  Peaks  tunnel  at 
San  Francisco  preparatory  to  pouring  the 
concrete  lining,  about  19,000,000  ft.  b.m. 
of  lumber  is  being  used.  A  large  part  of 
this  was  purchased  by  the  contractors 
from  the  exposition  company.  The  12  x  12- 
in.  timbers  used  in  the  columns  of  the 
various  palaces  were  found  to  be  about 
the  size  desired  and  for  tunnel  timbers 
they  served  as  well  as  would  the  more 
costly  lumber  direct  from  the  mill. 


Light  Timber  Mast  Used  in 
Repairing  Bascule  Bridge 

Damaged  Moving  Leaf  Dismantled  and  Mem- 
bers Either  Replaced  by  New  Material  or 
Straightened  and  Again  Used 

REPAIRS  were  completed  and  the  dam- 
aged Strauss  bascule  bridge  over  the 
Sabine  Neches  Canal  at  Port  Arthur,  Tex., 
described  in  the  Engineering  Record  of 
Aug.  19,  page  228,  was  successfully  re- 
stored to  operating  condition  on  Nov.  9. 
The  moving  leaf  of  this  bridge  was  badly 
injured  and  bent  when  it  was  struck  last 
April  by  a  seagoing  gasoline  steamer. 
Soon  after  the  accident  a  contract  was 
let  for  its  repair,  and  the  dismantling  and 
replacement  have  been  successfully  com- 
pleted. A  light  timber  mast  was  used  in 
the  erection  work.  It  was  connected  to  a 
heavy  short  timber  by  a  double  knuckle 
to  allow  movement  in  two  directions,  and 
could  easily  be  attached  to  the  steel  frame 
of  the  bridge  at  any  desired  location. 

As  described  in  the  article  mentioned, 
the  span  was  in  raised  position  at  the 
time  of  the  accident.  Bracing  timbers 
were  at  once  placed  to  strengthen  the 
moving  leaf,  the  span  was  guyed  with 
cables,  the  wooden  floor  was  removed  to 
lessen  danger  from  winds  and  the  counter- 
weight was  blocked  against  movement. 
The  counterweight  trusses  and  links  suf- 
fered no  damage. 

Dismantling  the  Span 

The  moving  leaf  was  taken  down  mem- 
ber by  member.  Pieces  that  were  slightly 
bent  were  straightened  and  used  again. 
Those  members  that  were  too  badly  in- 
jured were  replaced  by  new  members. 
None  of  the  machinery  was  damaged  and 
the  structural  members  supporting  it  were 
only  slightly  bent.  Whatever  machinery 
had  to  be  moved  to  allow  of  repairs  to 
structural  members  was  not  taken   down 
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DETAILS  AT  BASE  OF  MAST 

entirely,  but  was  lashed  to  the  counter- 
weight tower. 

The  contractor's  plant  consisted  of  an 
air  compressor  to  furnish  the  air  used  in 
cutting  out  rivets  in  dismantling  and  for 
driving  rivets  in  re-erection,  a  hoisting 
engine  placed  on  the  ground  to  furnish 
power  for  handling  the  bridge  members, 
and  a  timber  mast  fitted  at  its  base  with 
a  double  knuckle  made  up  of  steel  plates 
and  steel  pins  to  permit  movement  in  two 
directions  at  right  angles.  This  mast 
was  used  in  connection  with  the  hoisting 
engine. 

Details  of  Mast 

The  base  piece  of  the  mast  was  bolted 
to  a  short  piece  of  timber  which  could  be 
bolted  to  the  span.  These  details  are 
shown  in  one  of  the  photographs.  The 
mast  was  bolted  to  the  span  successively 
in  several  positions  as  the  work  pro- 
gressed. Load  lines  for  handling  the 
steel  and  lines  for  swinging  the  end  of 
the  mast  led  to  the  hoisting  engine  on  the 
shore.  In  dismantling,  the  mast  was  set 
and  lashed  to  the  span  in  position  to  reach 
the  upper  end,  and  as  the  members  were 
taken  down  the  mast  was  lowered  to  new 
positions  as  needed.  In  re-erecting  the 
mast  was  of  course  raised  each  time. 

Close  to  the  bridge  a  forge  was  in- 
stalled to  heat  members  which  were  only 
slightly  bent,  and  were  straightened,  a 
small  derrick  being  used  to  handle  the 
steel. 

Evidence  indicated  that  when  the  boat 
struck  the  bridge  the  piers  were  racked. 
One  of  the  piers  was  cracked  and  one  of 
the  bottom  laterals  between  the  river  piers 
and  tower  piers  was  broken.  However, 
no  attempt  was  made  to  straighten  the 
piers.  As  a  safeguard  against  a  repeti- 
tion of  the  accident,  the  city  of  Port 
Arthur  has  had  several  clusters  of  piles 
driven  in  addition  to  those  originally  put 
in  when  the  bridge  was  erected. 

The  repair  contract  for  the  reconstruc- 
tion of  damaged  parts  was  let  to  the 
Spence-Howe  Construction  Company,  of 
Port  Arthur,  Tex.  E.  B.  Van  de  Greyn  of 
Houston,  Tex.,  was  retained  as  consulting 
engineer  by  the  city  and  the  contractors. 
The  new  steel  members  were  fabricated 
by  the  Houston  Structural  Steel  Company, 
of  Houston,  Tex. 


RE-EBECTION   BY   TIMBER  MAST 


Water  in  Earth's  Crust 

The  amount  of  water  contained  in  the 
earth's  crust  (to  a  depth  of  3  miles)  has 
been  estimated  by  different  writers  with 
widely  different  results.  A  recent  estimate 
is  given  by  the  U.  S.  Geological  Survey 
of  the  total  amount  of  free  water  in  the 
earth's  crust  as  equivalent  to  a  uniform 
sheet  over  the  entire  surface  of  the  earth 
having  a  depth  of  about  100  ft.  This  is  only 
a  small  fraction  of  the  estimate  made  by 
other  writers. 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  unll  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Truck  Used  as  Tractor- Hauls 
Engine  on  Semi-Trailer 

A  DONKEY  engine  with  its  equipment, 
weighing  about  13  tons,  was  recently 
transported  by  using  two  logs  as  supports 
and  mounting  them  on  a  semi-trailer  as 
shown  in  the  accompanying  picture.     The 


compile   the   labor  charges   and  check   the 
payroll. 

This  system  simplifies  the  task  of  the 
timekeeper,  who  has  only  to  check  the  time 
worked  by  the  men,  and  also  the  task  of 
the  foremen,  each  of  whom  has  only  to  put 
down  the  names  of  men  in  his  gang  and 
furnish  a  short  description  of  the  work 
done.  With  all  the  information  on  the  desk 
in  front  of  him,  it  is  then  an  easy  task  for 
an  office  man  to  make  the  distributions  and 
check  them  with  the  time  worked.  In  this 
way  three  office  men  keep  a  close  check  on 
the  doings  of  450  workmen  at  a  cost  which 


shovel  or  a  wrench  from  the  tool  house  he 
gives  up  ona  of  these  checks.  On  a  large 
rack  on  one  side  of  the  tool  house  are  sev- 
eral hundred  hooks,  under  each  of  a  cer- 
tain number  of  which  is  printed  the  word 
"Shovel,"  while  other  hooks  are  labeled 
"Pick,"  "Wrench,"  "Hammer,"  etc.  The 
man's  check  is  hung  on  one  of  the  hooks 
labeled  with  the  name  of  the  tool  he  has 
taken.  When  he  returns  the  tool  his  check 
is  given  back  to  him.  Before  pay  day,  or 
when  a  man  is  discharged,  if  he  cannot 
show  all  the  checks  issued  to  him  the  store- 
keeper can  tell  in  a  few  seconds  whether 
he  has  any  tools  unreturned  and  what  they 
are.  He  can  also  tell  at  a  glance  how  many 
tools  of  any  kind  are  out  and  who  borrowed 
them. 


THREE-AND-ONE-HAUF-TON   TRUCK    HAULS  DONKEY  ENGINE    MOUNTED  ON   SEMI-TRAILER 


logs  weighed  about  a  ton  apiece,  making 
the  total  load  approximately  15  tons.  The 
outfit  was  used  near  Seattle,  Wash.  The 
truck  was  a  S'/o-ton  Kelly  Springfield. 


Time  Clock  Saves  Office  Work  on 
Large  Job 

AN  UNUSUAL  office  system  for  keeping 
time,  checking  tools  and  making  dis- 
tributions, in  use  on  the  construction 
work  of  the  H.  Koppers  Company,  is  de- 
scribed on  page  703  of  this  issue.  It  in- 
volves the  use  of  a  time  clock,  turning  in 
of  the  distributions  by  the  general  foremen, 
and  the  issuing  of  from  four  to  six  tool 
checks  to  each  man,  and  is  said  to  save 
much  office  work  and  to  give  accurate  re- 
sults. 

The  men  on  going  to  work  and  leaving 
punch  a  slip  in  a  time  clock  at  the  office. 
These  slips  are  checked  up  by  the  timekeep- 
er, who  covers  the  job  once  during  the  day 
and  sees  that  every  man  who  has  punched 
the  clock  is  at  work.  From  these  slips  the 
time  is  entered  daily  on  the  payroll.  This 
timekeeper  does  not  bother  with  the  dis- 
tribution of  the  labor,  which  is  turned  in 
each  night  by  the  general  foremen.  Each 
sub-foreman  is  supplied  with  small  sheets 
on  which  he  writes  the  names  and  numbers 
of  the  men  in  his  gang  and  a  description 
of  the  work  he  did  during  the  day.  This 
takes  only  a  short  time.  These  slips  are 
turned  in  to  the  general  foremen  before  leav- 
ing, who  in  turn  hand  them  to  the  office 
force.  From  these  slips,  using  the  proper 
distribution  numbers,  two  men  in  the  office 


ordinarily  would  permit  of  keeping  only  a 
general  distribution  of  the  time  worked  on 
different  classes  of  construction. 

Another  good  feature  of  the  system  is 
the  method  of  checking  the  issuing  of  hand 
tools  to  the  men.  Each  man,  depending 
on  whether  he  is  a  laborer  or  a  mechanic, 
is  given  from  four  to  six  brass  checks,  each 
with  his  number  on  it.     When  he  takes  a 


Forms  for  Highway  Arch  Over 

Busy  Railroad  Hung  from 

Girders 

HAVING  designed  a  concrete  arch 
bridge  for  a  highway  crossing  over 
its  tracks  at  Millburn,  N.  J.,  with  mini- 
mum clearance  in  order  to  reduce  ap- 
proach grades,  the  Delaware,  Lackawanna 
&  Western  Railroad  has  constructed  it  by 
supporting  the  formwork  from  old  plate 
girders.  All  three  of  the  main  line  tracks 
below  the  bridge  carry  a  heavy  commuting 
traffic  at  certain  hours  of  the  day,  and  it 
was  not  advisable  to  erect  any  posts  be- 
tween the  tracks.  The  bridge  is  on  a  skew 
and  the  main  line  below  it  on  a  curve  at 
this  point.  The  clearance  allowed  made 
ordinary  arch  centers  out  of  the  question. 
The  abandoned  60-ft.  plate  girder  bridge 
which  was  used  to  support  this  centering 
was  not  quite  long  enough  to  span  the  en- 
tire distance.  On  this  account  the  abut- 
ments and  the  lower  section  of  the  arch 
on  each  side  were  concreted  together,  the 


WITH  TIME  CLOCK  THREE  OFFICE  MEN   KEEP  CLOSE  CHECK   ON    DOINGS  OF   450  WORKMEN 
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WHERE  CLEARANCE  FORBADE  SUPPORT  FROM   BELOW,  GIRDERS  OF  OLD  BRIDGE  SET  ABOVE  ARCH  CARRIED  FORMS  OVER  45-FOOT  SPAN 


arch  sections  being  stepped  back  on  planes 
normal  to  the  thrust  on  account  of  the 
skew.  This  overhang  was  supported  on 
the  falsework  shown  in  one  of  the  illus- 
trations. The  girders  were  then  set  on 
the  shoulders  on  blocking  high  enough  to 
clear  the  concrete  at  the  center  of  the 
arch,  but,  as  it  proved  later,  not  quite  high 
enough  for  convenience  in  pouring  the 
last  of  the  concrete.  Between  the  outside 
pairs  of  girders  the  form  was  hung  from 
timbers  resting  on  the  old  floorbeams, 
while  in  the  center  space  the  timbers  par- 
allel to  the  girders  rested  on  cross-tim- 
bers carried  by  the  lower  flanges  of  the 
girders.  In  each  case  bolts  with  nuts  and 
beveled  wood  washers  at  the  top  end  were 
run  radially  through  the  longitudinal  tim- 
bers to  support  3  X  3-in.  angles  bent  to  the 
curve  of  the  arch  on  which  transverse 
wood  lagging  was  laid.  The  proper  curve 
in  the  form  was  secured  by  screwing  up 
the  nuts  at  the  upper  ends  of  the  rods  sup- 
porting the  angles. 

The  bridge  was  built  for  the  Delaware, 


Lackawanna  &  Western  Railroad,  of  which 
George  J.  Ray  is  chief  engineer,  by  James 
A.  Hart,  contractor,  of  New  York  City. 
The  work  was  designed  by  A.  B.  Cohen, 
concrete  engineer  for  the  railroad,  and 
was  in  charge  of  G.  B.  Barackman,  assist- 
ant engineer,  and  G.  T.  Hand,  division 
engineer.        

Extra  Outside  Rims  Help  Surface 
Car  Over  Muddy  Roads 

THE  EXTRA  rims  bolted  to  the  Ford 
automobile  shown  in  the  photograph 
are  equipped  with  undersize  tires  which 
come  to  a  bearing  on  muddy  roads  and 
greatly  increase  the  traction.  According 
to  A.  E.  Wishan,  who  described  the  device 
in  Wrinkles,  a  publication  of  the  Pacific 
Coast  Gas  Association,  it  proved  a  life 
saver  during  recent  floods  in  one  of  the 
gas-oil  fields  of  California.  The  applica- 
tion of  this  rig  to  the  bad  roads  met  with 
in  the  neighborhood  of  many  contract  jobs 
is  obvious.     The  extra  rims  are  bolted  by 
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means  of  small  angle  irons  to  each  spoke 
of  the  regular  wheels.  The  extra  tires  are 
one  size  smaller  than  those  on  the  main 
wheels,  S'o  that  when  the  car  is  traveling 
on  hard  roads  the  load  is  parried  as  usual 
on  the  main  tires.  When  the  car  hits  a 
muddy   stretch,   however,   the  extra   tires 


REGULAR  RIM   CARRIES   LOAD  ON  FIRM   GROUND 

come  to  a  bearing  and  a  great  amount  of 
traction  surface  is  added,  enabling  the 
car  to  pull  through  heavy  mud  with  com- 
parative ease. 


Short  Pieces  of  Steel  Sheeting 
Used  by  Welding  Together 

HAVING  on  hand  some  short  pieces  of 
Lackawanna  steel  sheeting  and  hav- 
ing use  for  longer  piles,  the  contractor 
for  the  $1,000,000  addition  to  the  Omaha 
Electric  Light  &  Power  Company's  plant 
has  made  use  of  the  short  pieces  by  weld- 
ing two  of  them  together  at  the  ends. 

The  two  pieces  to  be  joined  are  laid  end 
to  end  on  blocking,  and  the  welding  done 
with  an  oxyacetylene  torch.  It  is  said  that 
the  welded  piles  have  proved  entirely  satis- 
factory. The  welds  are  made  by  one  man 
in  about  one  hour  each. 

The  addition  to  the  plant  is  being  built 
by  the  Phoenix  Construction  Company  of 
Omaha. 


Quarter  Plan 
support  of  arch  form  could  easily  be  placed  and  quickly  adjusted 


Drum  on  Rear  Axle  of  Concrete 
Mixer  Pulls  Template 

By  HARLAN  H.  EDWARDS 
Urbana,  Illinois 

A  DRUM  PLACED  on  the  rear  axle  of  a 
concrete  mixer  is  proving  very  conveni- 
ent and  effective  for  drawing  forward  the 
template  on  monolithic  brick-pavement  con- 
struction. The  mixer  shown  in  the  photo- 
graph is  a  Chain  Belt,  used  by  the  Mc- 
Calman  Construction  Company  near  George- 
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STEADY    HORIZONTAL   PULL  OF   LOW-SET  DRUM    ON    TEMPLATE  GIVES  SMOOTH  SURFACE 


town,  Vermilion  County,  111.  The  drum  is 
operated  independently  of  the  forward  mo- 
tion of  the  mixer  by  a  lever  placed  at  the 
side  of  the  operator  and  connected  to  a 
clutch  on  the  rear  axle.  By  the  use  of  this 
drum  a  low,  horizontal  and  steady  pull  is 
exerted  upon  the  template,  making  a 
smoother  surface  upon  which  to  lay  the 
brick  than  that  obtained  when  the  template 
is  pulled  forward  by  the  jerky,  uneven  mo- 
tion of  the  mixer  as  it  moves  ahead.  Be- 
sides its  convenience  for  this  purpose,  such 
a  drum  is  useful  to  the  contractor  for  hoist- 
ing where  a  larger  and  separate  hoisting 
engine  is  not  required. 


fully  substituted  the  truck  for  a  hoist. 
The  line  from  the  cage  was  run  through 
a  sheave  at  the  foot  of  the  car  and  fas- 
tened to  the  truck,  which  ran  back  and 
forth  a  short  distance  on  the  side  street 
where  the  concrete  plant  was  located. 
Heavy  timbers  laid  across  the  road 
marked  the  starting  and  stopping  points 
for  the  driver.  Besides  this  man,  a  la- 
borer was  used  to  block  the  wheels  at  the 
end  of  the  run. 


Motor  Truck  Hoists  Concrete 

By  EDMUND  G.  KINYON 
Grass  Valley,  CaL 

HAVING  an  extra  motor  truck  handy 
and  wishing  to  avoid  paying  freight 
on  a  hoisting  engine  from  the  city  in 
which  his  headquarters  were  located,  the 
contractor  for  a  reinforced-concrete  bank 
building  in   Grass   Valley,   Gal.,   success- 


Chute  Carried  by  Derrick  Easily 
Shifted  in  Five  Minutes 

By  CAPT.  A.  H.  ACHER 

Corps  of  Engineers,  U.  S.  Army, 

San  Pedro,  Cal, 

A  LARGE  stiffleg  derrick  is  being  used 
by  the  writer  to  support  the  chutes 
for  placing  14,000  yd.  of  concrete  in  em- 
placements for  a  big  battery  at  Fort  Mac- 
Arthur,  and  has  reduced  to  a  very  low 
point  the  time  and  labor  required  for 
shifting  the  chute  line.  As  may  be  gath- 
ered from  the  photograph,  the  remainder 


of  the  18,000  yd.  to  be  placed  by  this  plant 
will  be  delivered  through  a  higher  chute 
line  leading  from  the  upper  platform. 

The  tower  is  133  ft.  high,  and  the  lower 
line  from  the  derrick  mast  outward  has  a 
length  of  125  feet.  The  line  swings  on 
this  radius  through  an  arc  of  270  deg.,  and 
the  counterweighted  chute  pivoted  at  the 
end  of  the  boom  permits  it  to  reach  any 
point  within  this  circumference.  The 
chute  has  a  40-per  cent  fall  in  this  length 
of  125  feet.  It  requires  only  5  minutes  to 
shift  the  end  of  the  line  to  any  point 
within  reach  of  the  rig. 

The  concrete  work,  which  covers  a  total 
area  of  150  x  500  ft.,  was  charted  and 
laid  out  to  be  poured  in  60  working  days 
of  eight  hours  each.  Construction  was 
begun  on  Nov.  10  last,  and  is  being  carried 
on  by  the  writer  as  construction  officer 
under  Major  G.  B.  Pillsbury,  district  en- 
gineer officer,  with  G.  A.  Barcroft  as 
superintendent  and  C.  J.  Fischer  as  over- 
seer. 

Form  for  Ventilating  Ducts 
Collapsed  by  Pulling  Cord 

SIX  VERTICAL  pieces  of  wood  fitted 
together  as  shown  in  the  sketch  and 
held  at  intervals  by  spreaders  placed  in 
the  center  as  indicated  were  used  by  the 
Turner  Construction  Company  to  form 
ventilating  flues  in  building  a  manufac- 
turing plant  at  Ho- 
boken,  N.  J.  These 
flues,  which  will  be 
used  to  carry  away 
waste  gases  gener- 
ated by  small  fur- 
naces, are  8  in.  in 
diameter  and  are 
grouped  around  the 
elevator  shafts.  The 
forms,  as  described 
in  a  recent  issue  of  Concrete,  were  assem- 
bled and  wired  together  to  set  in  place 
while  pouring  was  under  way.  The 
spreaders  in  each  form  were  roped  to- 
gether, the  holes  through  which  the  rope 
passed  being  off  center  so  that  the  blocks 
would  come  out  quickly  when  the  rope 
was  pulled.  After  the  concrete  had  set 
and  tlie  spreaders  had  been  removed,  the 
other  pieces  were  easily  loosened  with  a 
bar  and  taken  out  by  hand. 


TRUCK  AS  CONCRETE  HOIST 


CHUTES  SUPPORTED  BY  DERRICK  TO  POUR  14,000  YARDS   AT  LOW   COST  FOR  SHIFTING 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Propose  $260,000,000  Pro- 
gram for  Chicago  Transit 

Subway  Commission  Includes  Eleven  Miles  of 

Subway  in  Recommendations  Requiring 

$60,000,000  in  Next  Three  Years 

Eleven  single-track  miles  of  double-track 
subway,  64  miles  of  new  elevated  lines  and  150 
miles  of  new  surface  lines  are  recommended  by 
the  Chicago  Traction  and  Subway  Commission 
as  the  first  steps  in  the  solution  of  Chicago's 
transit  problem.  The  full  report  of  the  com- 
mission, which  consists  of  William  Barclay 
Parsons,  Robert  Ridgway  and  Bion  J.  Arnold, 
is  not  yet  available — in  fact,  the  main  features 
are  made,  known  at  this  time  only  because  a 
Chicago  daily  newspaper  in  some  way  obtained 
possession  of  and  published  a  part  of  the  re- 
port early  this  week.  Approximately  $100,- 
000,000  is  the  estimated  expenditure  necessary 
by  1926  to  give  Chicago  satisfactory  transit 
facilities.  Three  three-year  construction  peri- 
ods are  recommended,  and  the  program  for  the 
first  calls  for  an  expenditure  of  $60,553,000. 
The  ultimate  investment,  to  carry  out  the  plans 
of  the  commission  through  the  year  1950,  is 
placed  at  at  least  $260,000,000. 

The  general  plan  aims  to  provide  main 
rapid-transit  lines  that  will  serve  all  parts  of 
the  city  and  carry  people  to  and  from  all  the 
business  districts;  to  provide  through  routes 
outside  the  loop  district;  to  provide  better 
means  of  travel  through  the  central  district, 
and  to  relieve  surface  congestion  wherever  nec- 
essary. Unified  operation  of  all  Chicago's 
local  transportation  facilities  is  recommended, 
with  the  control  vested  in  the  city  council,  but 
with  a  board  of  supervision  and  control  given 
the  broadest  administrative  powers. 

Two  Subways  Recommended 

For  the  first  three-year  period  the  begin- 
nings of  two  subway  systems  are  recom- 
mended, one  for  the  elevated  systems  and  one 
for  surface  cars.  The  former  is  for  the  pur- 
pose of  separating  the  north  and  south  from 
the  east  and  west  loop  traffic.  It  is  proposed  to 
separate  the  grades  of  the  north  and  south 
and  east  and  west  elevated  lines  in  Fifth  Ave- 
nue, and  carry  the  Northwestern-South  Side 
traffic  on  an  extension  of  the  Fifth  Avenue 
line  south  to  Polk  Street  and  east  to  the  South 
Side  Elevated.  Thus  the  Metropolitan  and 
Lake  Street  lines  would  have  the  exclusive  use 
of  the  north,  east  and  south  sides  of  the  loop. 
Further  relief  for  the  Northwestern-South 
Side  line,  and  a  direct  route  through  the  heart 
of  the  loop,  would  be  afforded  by  a  double- 
track  subway  to  be  built  in  State  Street  from 
Eighteenth  Street  to  Chicago  Avenue.  This 
subway  would  cost  $10,350,000,  it  is  estimated. 

The  other  subway,  for  surface  cars,  would 
be  a  loop  under  Jackson  and  Washington 
Streets  and  Michigan  Boulevard.  Its  estimated 
cost  is  $7,181,750. 

These  subways  and  the  elevated  extension  in 
Fifth  Avenue  and  Polk  Street  are  only  part 
of  the  program  for  the  first  three-year  period, 
which  embraces  twenty-three  items  of  line  ex- 
tensions, connections,  additional  tracks,  rolling 
stock  and  the  like.  The  ultimate,  $260,000,000 
plan  provides  for  58.1  miles  of  subway,  of 
which  53  miles  are  for  rapid  transit. 


City  Engineering  Employees 
Ask  Increase  in  Salary 

Present    Petition    to    Chicago    Council — Cite 

High   Cost  of   Living  and  Increases  in 

Labor  Wage  as  Reasons  for  Demand 

Basing  their  arguments  on  the  fact  that  in 
1910  their  salaries  were  fixed  after  exhaustive 
study,  that  the  cost  of  the  necessities  has  risen 
50  per  cent  since  then,  and  that  compensation 
that  was  fair  under  past  conditions  cannot  be 
so  considered  under  present  changed  condi- 
tions, the  engineers  employed  by  the  city  of 
Chicago  have  presented  a  petition  to  the  mayor 
for  substantial  increases  in  their  salaries.  It 
is  shown  that  the  salaries  of  the  employees  in 
the  city  engineering  service  have  been  prac- 
tically unchanged  for  twenty  years.  During 
that  period  men  engaged  in  other  lines  of  work 
coming  under  the  direction  of  the  engineering 
service  have  had  frequent  increases  in  com- 
pensation. A  list  of  companies  which  have 
voluntarily  increased  the  salaries  of  their  em- 
ployees is  also  printed  as  proof  of  the  neces- 
sity for  better  compensation. 

Increase  in  Labor  Wage 

In  Exhibit  B  of  the  petition  it  is  shown  that 
the  pay  of  the  average  foreman  has  increased 
from  1897  to  1916  approximately  51  per  cent; 
that  average  skilled  labor  has  had  an  increase 
of  83  per  cent,  and  average  common  labor,  220 
per  cent.  The  foreman  who  received  $112.50 
a  month  in  1897  is  now  paid  $170.25;  average 
skilled  labor  received  $86.78  in  1897,  while  now 
$158.83  is  the  figure.  Average  common  labor 
has  increased  from  $39.58  to  $126.67  in  the 
same  period. 

The  petitioners  believe  that  "when  engineers 
who  are  in  charge  of  work  and  responsible 
for  its  proper  execution  are  paid  less  than  the 
foreman  and  some  of  the  mechanics  working 
under  their  direction,  neither  can  attain  the 
highest  efficiency.  A  corps  of  men  feeling 
themselves  underpaid  as  compared  with  other 
employees  cannot,  in  spite  of  the  best  inten- 
tions on  their  part,  render  the  service  which 
will  result  in  the  most  economical  expenditure 
of  the  city's  funds." 

It  is  proposed  by  the  engineers  that  a  $30 
per  month  increase  be  granted  to  those  now 
receiving  $90  to  $125  a  month,  and  a  $40  in- 
crease to  those  now  being  paid  $135  to  $200  a 
month. 


Concrete  Pipe  Association  to  Meet  in 

Chicago  in  February 

The  annual  convention  of  the  American  Con- 
crete Pipe  Association  will  be  held  Feb.  12,  13, 
and  14,  in  Chicago.  As  the  meeting  comes 
during  the  second  week  of  the  Cement  Show, 
opportunity  is  afforded  for  a  big  attendance. 


Committee  Will  Study  Conservation  of 
Water  in  Pennsylvania 

A  committee  to  study  water  conservation 
throughout  Pennsylvania  and  to  draft  legisla- 
tion to  be  presented  to  the  1917  session  of  the 
general  assembly  of  the  state  was  recently 
appointed  by  Dr.  Samuel  G.  Dixon,  state  health 
commissioner,  who  was  chairman  of  a  con- 
ference on  the  subject  held  recently  at  Harris- 
burg. 

Doctor  Dixon  will  act  as  chairman  of  the 
permanent  committee,  whose  members  are 
Gifford  Pinchot,  president  of  the  National  Con- 
servation Association;  Dr.  Henry  S.  Drinker 
president  of  Lehigh  University;  William  H. 
Keller,  deputy  attorney  general;  John  B. 
Eichenauer,  member  of  the  Pittsburgh  Flood 
Commission;  George  S.  Webster,  director  of 
the  Department  of  Wharves,  Docks  and  Fer- 
ries, Philadelphia;  Prof.  Edgar  Marburg,  of  the 
University  of  Pennsylvania;  S.  B.  Elliott, 
member  of  the  Pennsylvania  Forestry  Com- 
mission, and  J.  A.  Wells,  vice-president  and 
chief  engineer  of  the  Pennsylvania  Water  & 
Power  Company.  The  committee  will  be  en- 
larged from  time  to  time. 


Plan  $6,500,000  Reservoirs 
in  Adirondacks 

Glens  Falls,  N.  Y.,  Applies  for  Formation  of 

Upper  Hudson  Regulating  District— Would 

Control  Flow  of  Hudson  River 

Two  great  reservoirs  in  the  Adirondack 
Mountains,  costing  about  $6,500,000,  are  in- 
cluded in  plans  for  the  Upper  Hudson  River 
Regulating  District  presented  last  Monday  to 
the  Commission  on  River  Regulaton  at  Albany, 
N.  Y.  The  application  was  made  by  the  Cham- 
ber of  Commerce  of  Glens  Falls,  N.  Y.  It  is 
intended  that  the  cost  of  the  project  shall  be 
paid  by  the  municipalities  or  counties  bene- 
fited. 

Under  the  application  it  is  proposed  to  con- 
struct a  dam  at  Conklingville  on  the  Sacan- 
daga  River  that  would  form  a  lake  42  square 
miles  in  area,  flooding  30,000  acres  of  land  and 
parts  of  twelve  villages.  This  would  also  re- 
quire the  relocation  of  40  miles  of  highway 
and  8  miles  of  railroad.  This  reservoir  would 
contain  20,000,000,000  cu.  ft.  of  water. 

Propose  Dam  on  Schroon  River 

The  second  reservoir  project  is  for  a  dam 
on  the  Schroon  River  at  Tumblehead  Falls, 
which  would  back  up  the  water  on  the  river 
and  on  Schroon,  Brandt  and  Paradox  lakes 
to  a  height  varying  from  20  to  30  ft.,  burying 
parts  of  the  towns  of  Chestertown,  Horicop, 
South  Horicon  and  Pottersville  and  flooding 
30  miles  of  highways.  A  lake  would  be  formed 
24^  square  miles  in  area  containing  about 
16,000,000,000  cu.  ft.  of  water. 

The  Sacandaga  project,  the  estimated  cost 
of  which  is  $4,661,000,  is  considered  the  more 
feasible.  The  water  regulation  it  would  af- 
ford in  the  Hudson  River  would  increase  the 
available  horsepower  at  developed  sites  from 
29,490  in  the  dry  seasons  to  131,697. 

Most  of  the  fifty  persons  present  at  the 
hearing  seemed  to  be  in  favor  of  the  project. 
The  opposition  was  mostly  because  of  the 
scenery  that  would  be  destroyed.  After  hear- 
ing preliminary  arguments  the  commission  ad- 
journed the  hearing  to  Jan.  30. 

Affects  Industries  All  Along  Hudson 

In  presenting  the  project  Elmer  J.  West, 
president  of  the  Glens  Falls  Chamber  of  Com- 
merce, said  there  were  two  main  reasons  why 
storage  reservoirs  should  be  built  on  the  Sacan- 
daga and  Schroon  rivers — the  increase  of 
power  and  the  reduction  of  spring  floods.  The 
project  is  more  than  a  local  one,  said  Mr.  West, 
and  affects  every  manufacturing  industry  along 
the  Hudson  River  from  Corinth  to  tidewater. 

D.  F.  Emery  of  Glens  Falls  said  the  water 
power  had  decreased  for  years  at  that  point 
on  account  of  the  destruction  of  the  forests  on 
the  upper  Hudson  watershed  and  the  drain 
upon  the  river  by  the  Glens  Falls  feeder,  which 
takes  water  to  the  Champlain  Barge  Canal. 
To  counteract  these  two  influences,  said  Mr. 
Emery,  storage  reservoirs  are  necessary,  not 
as  an  altruistic  endeavor,  but  in  the  material 
interest  of  the  people  of  Glens  Falls  and  of 
those  below. 

Expected  to  Decrease  Flood  Damage 

A.  E.  Roach,  representing  Troy,  pointed  out 
that  the  annual  damage  by  floods  at  that  point 
was  from  $250,000  to  $300,000,  while  every 
five  or  six  years  it  exceeds  $500,000.  The  river- 
regulating  project,  said  Mr.  Roach,  was  ex- 
pected to  decrease  this  damage  and  also  to 
increase  the  amount  of  power  generated  at  the 
federal  dam  in  Troy. 

Gecrge  Welwood  Murray,  representing  the 
Schroon  Lake  Association,  entered  a  strong 
protest  against  the  creation  of  a  storage  res- 
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ervoir  in  the  valley  of  the  Schroon  River.  The 
contemplated  dam  at  Tumblehead  Falls,  he 
said,  would  entirely  envelop  not  only  Schroon, 
Paradox  and  Brandt  Lakes,  and  wipe  out  the 
villages  of  Chestertown,  Horicon,  South  Hori- 
con  and  Pottersville,  as  stated  in  the  petition, 
but  would  also  submerge  the  village  of  Adi- 
rondack, a  large  part  of  the  village  of  Schroon 
Lake,  and  all  of  Severance  and  Paradox  vil- 
lages. The  entire  Schroon  Valley,  said  Mr. 
Murray,  would  be  completely  ruined  as  a  va- 
cation and  health  resort  on  account  of  the 
drawing  down  of  the  water  during  the  dry 
seasons.  He  questioned  the  right  of  the  power 
owners  on  the  Hudson  River  to  disturb  the 
property  rights  of  the  people  of  the  Schroon 
valley  for  the  purpose  of  power  production. 


Adopt  Automatic  Schedule  for  American 
Society  Conventions 

The  board  of  direction  of  the  American  So- 
ciety of  Civil  Engineers,  at  its  meeting  of  Oct. 
10,  considered  and  adopted  a  "method  by  which 
the  annual  convention  would  move  automatical- 
ly from  one  district  to  another  in  such  sequence 
as  would  insure  that  all  parts  of  the  country 
are  brought  into  closer  touch  with  the  society's 
work." 

The  rotation  of  districts  in  which  conventions 
shall  be  held  was  adopted  as  follows: 


Tear 
1»17 
1*18 
191* 
1*20 
1*21 
1*8* 
1923 
1924 
1925 
1926 
1927 
192S 


District 

7 
11 

2 
12 

5 
10 

6 

9 

3 

8 
13 

4 


Center  of  District 
Wisconsin 
New    Mexico 
Maine 
Oregon 
Georgia 
South  Dakotn 
Ohio 

Arltansas 
Quebec 
Indiana 
Nevada 
Pennsylvania 


A  suggestion  that  a  second  meeting  be  held 
outside  of  New  York  City  was  also  considered. 
The  board  is  of  the  opinion  that  if  such  a  meet- 
ing could  be  given  a  distinctly  technical  char- 
acter and  be  designated  as  one  of  the  business 
meetings  provided  for  by  the  constitution  it 
would  result  in  centering  activity  in  each  dis- 
trict at  least  once  in  six,  instead  of  twelve, 
years,  as  would  otherwise  be  the  case.  The 
board,  therefore,  decided  that  the  option  of  as- 
suming responsibility  for  a  second  meeting  in 
any  year  shall  be  offered  to  each  district  in 
turn,  with  the  understanding  that  it  can  be 
accepted  or  declined. 


Chicasro  Formally  Opens  Its  Public- 
Utility  Galleries 

An  initial  section  of  utility  galleries  was 
formally  opened  Dec.  5  in  Chicago.  It  is  1200 
ft.  long,  and  is  located  at  Canal  and  Monroe 
Streets.  Telegraph,  water,  electric  light  and 
power,  pneumatic  mail  tubes,  telephone  and 
Sanitary  District  services  are  accommodated, 
and  there  is  ample  room  for  future  expan- 
sion. The  galleries  were  described  in  the  En- 
gineering Record  of  Nov.  13,  1915,  page  593. 

John  Ericson,  city  engineer,  as  a  member 
of  the  Commission  on  Downtown  Municipal  Im- 
provements, with  Alderman  W.  J.  Healy  as- 
chairman,  made  the  first  suggestion  that  a 
gallery  be  considered  in  connection  with  the 
construction  of  the  new  Union  Station,  al- 
though the  district  was  outside  that  which  the 
commission  had  under  consideration.  The 
commission  took  the  matter  up  seriously,  and 
finally  the  city  engineer  was  instructed  to  pro- 
ceed with  designs  of  the  galleries.  At  the 
first  consideration  and  layout  of  the  project 
there  were  obtained  the  service  and  advice  of 
Ray  Palmer,  former  commissioner  of  gas  and 
electricity;  H.  L.  Dean,  assistant  engineer  of 
that  department;  also  H.  S.  Baker,  assistant 
city  engineer;  and  L.  C.  Dumond,  secretary 
and  engineer  of  the  Commission  on  Down- 
town Municipal  Improvements.  Later  the  sug- 
gestions of  the  engineers  of  the  various  util- 
ity corporations,  as  regards  many  details,  were 
obtained. 


Recommends  Two  Municipal  Piers 

for  Camden,  N.  J. 

The  construction  of  two  municipal  piers  at 
the  foot  of  Spruce  Street  constitutes  the  first 
recommendation  made  to  the  city  of  Camden, 
N.  J.,  by  B.  F.  Cresson,  Jr.,  chief  engineer  of  the 
New  Jersey  Board  of  Commerce  and  Naviga- 
tion, as  the  result  of  a  study  of  how  to  develop 
Camden's  possibilities  as  a  port.  Mr.  Cresson 
proposes  one  pier  about  600  ft.  long  and  326  ft. 
wide  and  another  about  equally  long  and  75  ft. 
wide.    On  the  wider  pier  it  is  proposed  to  erect 


Two  Bids  Received  for  Incinerating 

San  Francisco  Garbage 

In  response  to  the  call  of  the  city  of  San 
Francisco  for  proposals  to  dispose  of  the  city's 
garbage,  as  announced  in  the  Engineering 
Record  of  Nov.  11,  two  proposals  were  received 
by  the  board  of  supervisors  on  Nov.  20. 
Neither  of  the  propositions  contemplated  the 
destruction  of  garbage  by  incineration,  the 
method  of  disposal  which  it  has  been  agreed 
would  be  the  more  satisfactory,  but  proposed 
that  the  refuse  gathered  from  various  sections 


Alligator  Used  to  Clean  Clogged  Sewers  in  Florida  City 


A60U-FGOT  12-INCH  SEWER  in  Fort 
Meade,  Pla.,  recently  became  clogged  with 
sand  and  dirt.  Several  sewer-cleaning  con- 
trivances were  used  and  about  $1,500  was 
spent,  but  to  no  avail.  The  pipe  remained  in 
its  unsatisfactory  condition.  Just  when  every- 
one had  given  up  in  despair,  Ben  R.  King, 
superintendent  of  water  and  sewers,  secured  a 
small  alligator,  to  which  he  fastened  a  rope. 
The  animal,  when  lowered  into  the  pipe,  pro- 
reeded  toward  the  next  manhole,  dragging  the 


rope  after  him.  When  the  alligator  had  tra- 
versed one  section  of  the  sewer,  the  rope,  to 
the  middle  of  which  knotted  chains  were  at- 
tached, was  pulled  back  and  forth  and  the  ob- 
structions removed.  Mr.  King  now  has  ten 
alligators  which  he  uses  in  sewer  cleaning  in 
Florida  cities. 

This  information  and  the  picture  were  sui>- 
plied  by  George  W.  Simmons,  Jr.,  sanitary  en- 
gineer for  the  Florida  State  Board  of  Health. 
Jacksonville,  Fla. 


parallel  three-story  buildings  so  designed  as  to 
serve  as  both  pier  sheds  and  warehouses.  Rail 
connections  would  reach  both  piers.  The  total 
estimated  cost  of  the  improvement  is  $881,473. 


New  England  Waterworks  Men  Convene 
December  13  in  Boston 

The  New  England  Waterworks  Association 
will  hold  its  December  meeting  next  Wednes- 
day at  the  Hotel  Brunswick,  Boston.  The  na- 
ture of  color  in  water  and  waterworks  in  Cuba 
are  the  subjects  of  two  papers  to  be  presented 
by  Thorndike  Saville,  of  Cambridge,  and  Rob- 
ert Spurr  Weston,  consulting  engineer,  of 
Boston.  

To  Reclaim  Land  in  St.  Louis 

The  City  Plan  Commission  of  St.  Louis,  Mo., 
in  conjunction  with  four  of  the  municipal  de- 
partments, has  just  issued  a  report  outlining 
a  combined  project  of  industrial  development 
and  flood  relief  from  the  River  des  Peres.  In 
addition  to  a  sewer  and  channel  in  the  river 
valley  it  is  suggested  that  a  railroad  be  built 
to  complete  the  belt  line  around  the  city  and 
that  a  scenic  driveway  be  constructed.  The 
cost  of  the  project  is  estimated  at  $8,000,000. 
The  proposed  work,  the  report  points  out,  will 
make  available  for  industrial  and  residential 
purposes  extensive  tracts  of  land  now  unfit 
for  use  because  of  floods  and  offensive  condi- 
tions in  the  stream  which  drains  this  terri- 
tory. Harland  Bartholomew  is  engineer  of  the 
City  Plan  Commission. 


of  the  city  should  be  used  to  fill  in  low  lands, 
which  would  be  later  converted  into  industrial 
sites. 

The  offers  were  from  Richard  Schmidt,  who 
agreed  to  pay  20  cents  a  ton,  and  from  A.  B. 
Moffit  and  F.  B.  Smith,  who  offered  to  pay  22% 
cents  a  ton. 


Discuss  Regulation  of  Traffic 

The  Washington  State  Good-Roads  Associa- 
tion held  its  annual  convention  Nov.  16  and  17 
at  Centralia,  Wash.,  with  130  delegates  pres- 
ent. Several  resolutions  affecting  traffic  on 
highways  were  adopted  and  will  be  recom- 
mended to  the  state  legislature. 

Limiting  the  speed  of  motor  trucks  to  15 
miles  per  hour,  as  well  as  regulating  the  loads, 
was  discussed  at  length.  Inspection  by  the 
highway  department  of  all  roads  constructed, 
whether  by  the  state,  county  or  township,  was 
also  thought  advisable.  A  uniform  system  of 
designating  and  marking  state  roads  through- 
out the  state,  legislation  providing  that  county 
engineers  be  appointed  by  county  commission- 
ers instead  of  being  elected  at  large,  and  the 
standardization  of  speed,  lighting  and  other  re- 
quirements of  automobiles  came  in  for  their 
share  of  attention.  The  installation  of  a  uni- 
form system  of  cost  accounting  for  the  con- 
struction and  maintenance  of  all  roads,  whether 
by  state,  county,  township  or  district,  and  in- 
cluding such  cost  figures  in  the  biennial  report 
of  the  state  highway  commission,  was  recom- 
mended. 
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Surveying  for  35-Mile  Ship  Canal 
Along  Sacramento  River 

The  project  for  constructing  a  deep-water 
ship  canal  from  Sacramento,  Cal.,  to  San 
Francisco  Bay,  as  outlined  on  page  431  of  the 
Engineering  Record  for  Oct.  7,  has  taken  defi- 
nite shape  to  the  extent  that  funds  have  been 
appropriated  for  the  final  survey  of  the  pro- 
posed route.  On  Nov.  21  the  Sacramento 
Chamber  of  Commerce  announced  that  it  had 
available  $1,500  in  cash  and  a  promise  of  $2,- 
000  more  toward  the  work.  According  to  an 
agreement  with  the  state  engineering  depart- 
ment, these  funds,  raised  by  the  city,  will  be 
increased  by  an  equal  amount  of  state  funds, 
so  that  a  total  of  $7,000  is  now  considered 
available. 

The  plan  is  to  construct  a  channel  for  deep- 
water  vessels  which  will  be  entirely  separate 
from  the  main  channel  of  the  Sacramento 
River  and  thus  free  from  silting,  current  and 
tidal  effects.  Of  the  total  length  of  35  miles, 
which  is  estimated  by  Major  P.  M.  Norboe, 
assistant  state  engineer,  as  the  length  in 
which  excavation  will  be  necessary,  14  miles 
is  in  river  channels  already  used  for  river  craft. 
Only  such  excavation  as  will  straighten  bends 
and  deepen  the  channel  will  be  required.  The 
remaining  21  miles  will  be  in  original  excava- 
tion in  earth,  the  surface  of  which  varies  from 
approximately  5  ft.  below  to  10  ft.  above  mean 
tide.  Major  Norboe  has  estimated  that  a  canal 
with  a  minimum  depth  of  30  ft.  can  be  exca- 
vated at  a  cost  of  about  $1,000,000. 


Annual  Meeting  of  American 
Society  January  17  and  18 

The  sixty-fourth  annual  meeting  of  the 
American  Society  of  Civil  Engineers  will  be 
held  Jan.  17  and  18  at  the  house  of  the  so- 
ciety in  New  York  City.  The  business  meet- 
ing will  be  called  to  order  at  10  (fclock  Wed- 
nesday morning.  The  annual  reports  will  be 
read,  officers  for  the  ensuing  year  elected, 
members  of  the  nominating  committee  ap- 
pointed, reports  of  special  committees  pre- 
sented, and  other  business  transacted.  Ar- 
rangements for  excursions  and  entertainments 
will  be  announced  later. 

Special  meetings  of  the  society  will  be  held 
Friday,  Jan.  19,  at  which  the  business  to  be 
transacted  will  be  limited  to  a  discussion  of 
the  progress  report  of  the  special  committee 
on  materials  for  road  construction. 


Proposes  Two  Million  Dollar  Additions 
to  Lockport  Plant 

Additions  to  the  hydroelectric  plant  of  the 
Sanitary  District  of  Chicago  at  Lockport  are 
recommended  in  an  exhaustive  353-page  re- 
port by  Gardner  S.  Williams,  consulting  en- 
gineer, on  "all  facts  and  questions  arising  in 
connection  with  the  cost  and  operation  of  the 
district's  hydroelectric  plant  and  electrical  de- 
velopment." His  suggested  plan  for  increas- 
ing the  gross  income  from  $969,000  to  $1,357,- 
000  would  increase  the  profits  by  $300,000,  says 
Mr.  Williams.  A  huge  equalizing  basin  for 
the  storage  of  water  at  Lockport  is  the  plan. 
It  would  cost  about  $1,000,000  and  the  increase 
in  power  available  would  be  sufficient,  with 
an  average  flow  of  10,000  cu.  ft.  per  second, 
to  increase  the  sale  of  current  40  per  cent. 
Additional  generating  capacity  would  cost 
$900,000.  He  also  suggests  replacing  the 
present  generators  with  more  modem  equip- 
ment, thereby  increasing  the  output  10  per 
cent. 

Yes,  He's  German! 

A  correspondent  comments  upon  the  meet- 
ings of  the  New  England  and  American  Water- 
works associations  as  follows:  "Meeting  at 
Portland,  Me.,  dry;  next  one  at  Richmond,  Va., 
dry.  They  even  make  us  drink  their  water. 
That's  what  I  call  combining  business  with 
pleasure  to  the  limit." 


Office  of  Public  Roads  Appoints 
District  Engineers 

The  U.  S.  Office  of  Public  Roads  and  Rural 
Engineering  has  appointed  the  following  en- 
gineers to  take  charge  of  the  work  in  the  dis- 
tricts named: 

L.  L  Hewes,  District  1,  comprising  Wash- 
ington, Oregon  and  Idaho;  C.  H.  Sweetser, 
District  2,  comprising  California,  Nevada,  Ari- 
zona and  New  Mexico;  J.  A.  Whittaker,  Dis- 
trict 3,  comprising  Montana,  Wyoming,  Utah 
and  Colorado;  E.  O.  Hathaway,  District  4, 
comprising  the  Dakotas,  Minnesota  and  Wis- 
consin; J.  C.  Wonders,  District  5,  composed  of 
Nebraska,  Iowa,  Kansas  and  Missouri;  J.  D. 
Fauntleroy,  District  6,  made  up  of  Arkansas, 
Louisiana,  Oklahoma  and  Texas;  J.  T.  Voshell, 
District  7,  comprising  Michigan,  Illinois,  In- 
diana and  Kentucky. 

J.  T.  Bullen  will  have  District  8,  which  in- 
cludes Florida,  Georgia,  Alabama,  Mississippi, 
South  Carolina  and  Tennessee;  Guy  H.  Miller, 
District  9,  composed  of  Connecticut,  Delaware, 
Maine,  Massachusetts,  New  Hampshire,  New 
Jersey,  New  York,  Rhode  Island  and  Vermont, 
and  H.  K.  Bishop,  District  10,  Pennsylvania, 
Ohio,  West  Virginia,  Virginia,  Maryland  and 
North  Carolina. 


est  in  the  matter.  At  such  a  time  tentative 
plans  and  a  program  for  a  general  meeting 
will  be  considered. 


Newlands  Commission  Cannot  Complete 

Report  by  January  9 

Coincident  with  the  opening  of  Congress, 
and  the  unusual  interest  in  possible  railway 
legislation  which  is  likely  to  prove  the  most 
important  subject  to  be  considered,  it  was  an- 
nounced that  the  Newlands  joint  commission, 
which  is  investigating  the  transportation  prob- 
lem, would  not  be  able  to  make  its  report  by 
Jan.  9,  the  date  called  for  in  the  act  creating 
the  commission.  It  was  suggested  that  the 
commission  would  ask  for  an  extension  of  the 
time  limit.  The  commission  has  had  an  oppor- 
tunity thus  far  to  examine  only  one  witness, 
and  the  members  feel  that  they  cannot  go  into 
the  problem  before  them  as  thoroughly  as 
they  wish  in  the  time  remaining. 


Railway  Maintenance  Departments 
Want  Eight-Hour  Day  Too 

Declaring  their  work  is  "dirty,  laborious 
and  underpaid,"  400,000  members  of  the  main- 
tenance departments  of  American  railways 
filed  a  petition  Dec.  4  with  Congress  asking  to 
be  included  in  "any  eight-hour  railroad  legis- 
lation." 


Southwestern  Engineers  to  Organize 

A.  F.  Barnes,  dean  of  engineering  of  the  New 
Mexico  College  of  Agriculture  and  Mechanic 
Arts,  is  endeavoring  to  organize  a  Southwest- 
ern engineering  society.  Letters  have  been  re- 
ceived from  prominent  engineers  in  New 
Mexico,  Arizona  and  Texas  expressing  the 
need  of  such  an  organization.  Among  the  men 
who  have  promised  their  support  are  Dean  G. 
M.  Butler,  of  the  University  of  Arizona;  Dean 
S.  H.  Worrell  of  the  Texas  School  of  Mines; 
Professor  Brenneman  of  the  University  of 
New  Mexico;  Samuel  I.  Bousman,  engineer  for 
the  Chlno  Copper  Company,  Hurley,  N.  M.; 
H.  L.  Stevens,  consulting  refrigeration  engi- 
neer. El  Paso,  Tex.;  E.  H.  Baldwin,  project 
manager  of  the  Elephant  Butte  Dam,  and  S. 
O.  Andros,  Albuquerque,  N.  M.,  chairman  of 
the  New  Mexico  State  Directors,  Naval  Con- 
sulting Board. 

The  object  of  this  organization  will  be  to 
promote  the  science  of  engineering  in  the 
Southwest.  The  principal  means  for  this  pur- 
pose are  to  be  meetings  for  the  reading  and 
discussion  of  professional  papers,  especially 
upon  such  questions  as  are  peculiar  to  this  re- 
gion, and  opportunity  for  special  intercourse, 
thus  establishing  a  common  interest  in  the  wel- 
fare of  the  engineering  profession. 

It  is  planned  to  call  at  an  early  date  a  meet- 
ing of  those  engineers  that  have  shown  inter- 


What  Engineers  and 
Contractors  Are  Doing 


P.  L.  E  c  K  E  R  T,  a  prominent  contractor  of 
Wilkes-Barre,  Pa.,  after  thirty  years  of  active 
construction  work  in  the  vicinity  of  that  city, 
is  removing  his  entire  business  to  Detroit. 
Mich. 

H.  M.  Sticker,  a  member  of  the  high- 
way engineering  staff  of  the  Portland  Cement 
Association,  is  visiting  Pennsylvania  cities  to 
make  an  extensive  study  of  all  types  of  con- 
crete roads. 

J.  E.  Breckenridge  has  been  engaged 
as  valuation  expert  by  the  board  of  city  com- 
missioners, Jersey  City,  N.  J.,  to  assist  the  city 
in  its  effort  to  secure  increased  valuations  on 
local  second-class  railroad  properties. 

Grant  Smith  &  Company  of  St 
Paul,  maintaining  contracting  oflSces  through- 
out the  Northwest,  recently  opened  a  perma- 
nent office  in  the  Multnomah  Hotel,  Portland, 
Ore. 

George  Watkins  Evans,  consult- 
ing mining  engineer,  of  Seattle,  has  accepted 
an  offer  to  become  engineer  in  charge  of  the 
Northwest  division  of  the  U.  S.  Bureau  of 
Mines,  with  headquarters  at  the  newly  estab- 
lished station  at  the  University  of  Washing- 
ton. Mr.  Evans  is  well  known  in  mining  cir- 
cles in  the  West  and  Northwest,  having  been 
engaged  in  several  examinations  for  the  {gov- 
ernment as  well  as  for  private  enterprises.  In 
1916  he  examined  the  Bering  River  coal  fields 
in  Alaska  and  subdivided  that  field  into  leasing 
units  for  the  government.  During  the  last 
summer  he  examined  the  Nenana  coal  fields 
in  the  interior  of  Alaska  for  private  interests, 
and  made  a  study  of  the  fuel  needs  of  the  in- 
terior of  Alaska.  Dorsey  A.  Lyon,  president 
of  the  Salt  Lake  mining  and  metallurgical 
testing  station,  will  have  charge  of  the  Seattle 
station. 

Arthur  B.  Murphy,  formerly  assist- 
ant engineer  in  the  oflSce  of  the  city  engineer 
of  Albany,  N.  Y.,  is  now  assistant  engineer  to 
the  chief  engineer  of  the  Coventry  Land  A 
Improvement  Company,  of  Akron,  Ohio.  • 

K.  L.  Miner,  bridge  inspector  for  the 
New  York  Central  Railroad,  has  been  trans- 
ferred from  the  Adirondack  division  to  the 
Ottawa  division.  As  supervisor  of  bridges  and 
buildings  of  the  latter  division  he  will  have 
to  do  with  streng^thening  bridges  for  heavier 
traffic.     His  ofiice  is  at  Ottawa,  Ontario. 

A.  L.  U  P  H  a  H,  in  the  employ  of  the  Port- 
land Cement  Association,  has  been  trans- 
ferred from  work  in  Indiana  to  Pittsburgh, 
where  he  will  manage  the  local  oflSce. 

E.  H.  Davis  has  resigned  as  road  super- 
visor and  civil  engineer  of  Spalding  County, 
Georgia,  to  take  a  place  as  engineer  for  the 
state  highway  commission.  It  is  expected  that 
Mr.  Davis  will  be  employed  on  the  Dixie  High- 
way from  Atlanta  to  Macon. 

Pellissier  &  Dibble,  engineers  and 
architects,  of  Springfield,  Mass.,  have  removed 
their  offices  to  the  Third  National  Bank  Build- 
ing. 

D.  a.  Wallace  has  resigned  as  resident 
engineer  of  maintenance  for  the  Canadian 
Pacific  Railway  to  become  associated  with  the 
Imperial  Munitions  Board  at  Ottawa. 

C.  E.  Edwards,  who  has  been  in  the 
employ  of  the  U.  S.  Reclamation  Service  since 
1910,  was  recently  made  superintendent  of 
construction  on  the  Yakima-Sunnyside  project. 
Mr.  Edwards  joined  the  Reclamation  Service 
as  rcdman  immediately  after  graduation  from 
the  Ohio   Northern   University  in   1910.     He 
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rose  to  the  grade  of  engineer  and  general  fore- 
man in  1913,  when  he  was  on  the  Okanogan 
project  in  Washington.  His  latest  promotion 
came  when  he  was  recently  transferred  to  the 
Yakima-Sunnyside  project. 

William  E.  Wilbur  has  left  the  em- 
ploy of  Harrington,  Howard  &  Ash,  consulting 
engineers,  of  Kansas  City,  Mo.,  to  become  as- 
sociated with  Klyce  &  Kackley,  civil  and  con- 
sulting engineers,  of  Miami,  Fla.  He  is  now 
working  on  the  Miami  causeway  project  and 
expects  to  be  resident  engineer  in  charge  of 
inspection  of  the  work.  After  graduation  from 
the  Iowa  State  College  in  1911,  Mr.  Wilbur 
entered  the  employ  of  Waddell  &  Harrington, 
consulting  engineers,  of  Kansas  City,  and  re- 
mained with  Mr.  Harrington  when  the  new 
firm  of  Harrington,  Howard  &  Ash  was 
formed. 

Henby  H.  Damon,  formerly  assistant 
engineer  with  the  New  York  Public  Service 
Commission,  First  District,  is  now  engineer 
in  the  Bureau  of  Yards  and  Docks,  Washing- 
ton, D.  C.  Mr.  Damon  is  a  g^raduate  of  Har- 
vard University,  class  of  1906,  as  well  as  of 
the  Massachusetts  Institute  of  Technology, 
class  of  1908.  His  first  work  after  graduation 
was  with  the  Charles  River  Basin  Commission. 
That  wae  followed  in  1909  by  his  appointment 
as  instructor  in  mathematics  on  the  Massa- 
chusetts nautical  training  ship  U.  S.  S. 
Ranger.  Upon  his  return  from  a  six-month 
cruise  to  European  ports  Mr.  Damon  went 
to  the  Philippine  Islands  as  assistant  engi- 
neer. Bureau  of  Public  Works.  After  about 
three  years  he  returned  to  the  United  States 
to  take  a  position  as  structural  designer  for 
Stone  &  Webster  on  the  new  Massachusetts 
Institute  of  Technology  buildings.  His  ap- 
pointment as  assistant  engineer  with  the  New 
York  Public  Service  Commission  came  in  1915. 

E.  F.  Reagan,  who  had  charge  of  con- 
struction of  the  Dickson  Trust  Bank  Building 
in  Richmond,  Ind.,  is  now  with  the  James 
Stewart  Company,  with  headquarters  in  St. 
Louis.  He  will  have  charge  of  building  addi- 
tions to  the  Leschen  Rope  Company's  plant. 
Mr.  Reagan  was  graduated  from  Purdue  Uni- 
versity in  1907  and  has  been  engaged  in  the 
construction  of  fireproof  buildings  since  then. 

Shibley  C.  Hulse,  of  Bedford,  Pa.,  is 
at  present  with  the  Tallassee  Power  Company, 
Alcoa,  Tenn. 

Ernest  McCullough,  chief  engi- 
neer of  the  fireproof  construction  bureau  of 
the  Portland  Cement  Association,  has  been 
appointed  a  member  of  the  committee  on  fire- 
resistive  construction  of  the  National  Fire 
Protection  Association. 

Lewis  R.  Ferguson,  of  the  Portland 
Cement  Association,  is  accompanying  R.  J. 
Wig,  of  the  U.  S.  Bureau  of  Standards,  on  a 
trip  along  the  Atlantic  and  Pacific  coasts  for 
the  purpose  of  examining  various  concrete 
structures  exposed  to  sea  water. 

W.  S.  C  u  R  T I  s,  of  San  Francisco,  has  been 
appointed  assistant  engineer  in  the  California 
State  Department  of  Engineering.  It  is  ex- 
pected that  his  first  work  will  be  an  investiga- 
tion of  the  water  supply  of  the  state  hospitals. 

Allen  Kisinger  has  resigned  from 
the  waterworks  department  of  Cincinnati  to 
become  city  engineer  of  Norwood,  Ohio. 

M.  C.  S  E  l  D  E  N,  formerly  division  engineer 
of  the  Chesapeake  &  Ohio  Railway,  has  been 
appointed  trainmaster  of  the  Rivanna  division. 

L.  M.  B  R  0  0  K  s,  formerly  with  Norton,  Bird 
&  Whitman,  engineers,  of  Chicago  and  Balti- 
more, is  now  engineer  of  construction  for  the 
Electro-Mechanical  Company  of  Baltimore. 

Oliver  C.  Sheley  was  recently  elected 
county  engineer  of  Jackson  County,  Mo. 

E.  I.  Davis,  formerly  with  the  U.  S. 
Reclamation  Service  at  Hermiston,  Ore.,  has 
been  appointed  chief  engineer  of  the  Anderson- 
Cottonwood  Irrigation  District,  California.  He 
succeeds  H.  H.  Henderson,  who  resigned  re- 


cently.    Thomas  H.  Means,  of  San  Francisco, 
serves  the  district  as  consulting  engineer. 

J.  W.  G  w  I N  N  has  been  appointed  presi- 
dent of  the  new  county  board  of  review  of 
Jefferson  County,  Ala.  The  board  supervises 
public  work  all  over  the  county.  Mr.  Gwinn 
was  formerly  county  engineer. 

Arthur  C.  Eversham,  who  was  ap- 
pointed engineer  of  construction  for  the  Kan- 
sas City  Bridge  Company  in  October,  1915, 
has  resigned.  He  is  now  terminal  engineer  of 
the  Union  Pacific  Railroad  at  Kansas  City. 
Before  going  to  the  Kansas  City  Bridge  Com- 
pany, Mr.  Eversham  was  assistant  to  the  chief 
engineer  of  the  Kansas  City  Terminal  Rail- 
way. He  was  graduated  from  the  University 
of  Cincinnati  in  1902.  Among  his  more  im- 
portant work  is  that  on  the  Detroit  River  tun- 
nels for  the  Michigan  Central  Railroad  from 
1905  to  1909. 

Edward  M.  Bigelow,  who  resigned  as 
state  highway  commissioner  of  Pennsylvania 
in  April,  1915,  has  been  made  director  of  the 
Department  of  Public  Works  of  Pittsburgh, 
to  succeed  the  late  Robert  Swan.  Mr.  Bigelow 
has  been  identified  with  the  engineering  de- 
partment of  Pittsburgh  for  many  years  and 
helped  to  make  possible  the  construction  of 
Grant  Boulevard  in  that  city. 

Max  L.  Cunningham,  consulting  en- 
gineer, of  Oklahoma  City,  has  been  appointed 
state  engineer  of  Oklahoma.  His  first  engi- 
neering experience  was  acquired  in  1898  with 
the  Illinois  Central  Railroad.  Since  then  he 
has  been  engaged  in  railroad  and  general  en- 
gineering and  contracting  in  the  Southwest. 

R.  G.  W  Y  M  A  N  was  recently  made  division 
engineer  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway,  with  office  at  Amarillo,  Tex. 

Joseph  Wright,  for  ten  years  in  the 
employ  of  the  U.  S.  Reclamation  Service, 
has  been  made  resident  engineer  on  an  ex- 
tensive paper-mill  and  water-power  project 
north  of  Vancouver,  B.  C.  For  nearly  eleven 
years,  beginning  in  1895,  he  was  with  the 
War  Department  on  river  and  harbor  improve- 
ments in  the  Vicksburg  district.  For  six  years 
he  had  charge  of  construction  in  the  Chicago 
district.  While  with  the  Reclamation  Service 
he  constructed  the  Corbett  dam  on  the  Sho- 
shone project,  ten  miles  of  the  Garland  canal 
and  the  Ralston  reservoir  dam;  on  the  Milk 
River  project  he  built  the  Dodson  dam  with 
government  forces.  Mr.  Wright  also  directed 
the  construction  of  the  Lower  Yellowstone  dam 
and  on  the  Flathead  project  he  prosecuted  the 
driving  of  the  Newell  tunnel  for  a  year  and 
directed  dam  and  canal  work  as  well.  The  St. 
Mary's  canal,  including  two  long  river  pipe  line 
crossings  and  a  system  of  high  drops,  was 
also  built  under  his  direction.  In  1906  Mr. 
Wright  was  with  Hugh  L.  Cooper  and  made 
preliminary  surveys  and  investigations  for  the 
Mississippi  River  power  plant  at  Keokuk. 

D.  A.  Blackburn  has  opened  an  office 
as  consulting  irrigation  engineer  at  Brawley, 
Cal. 

C.  S.  Butts,  principal  assistant  engineer 
of  the  St.  Louis  Department  of  Public  Utilities, 
has  been  appointed  engineer  in  charge  of  the 
construction  of  the  municipal  dock  at  North 
Market  Street. 

A.  B.  Clark  has  resigned  as  deputy  com- 
missioner of  the  New  York  street  cleaning  de- 
partment. 

Thomas  E.  Jeffries,  assistant  U.  S. 
engineer  in  charge  of  work  in  Kanawha  Coun- 
ty, W.  Va.,  has  resigned  after  about  35  years 
of  service. 

Raymond  W.  Parlin  has  been  ap- 
pointed deputy  commissioner  of  the  New  York 
street  cleaning  department,  to  succeed  A.  B. 
Clark,  resigned.  Mr.  Parlin  studied  civil  en- 
gineering at  the  Massachusetts  Institute  of 
Technology  from  1903  to  1908,  alternating  his 
student  work  with  employment  by  the  Massa- 
chusetts State  Board  of  Health  and  private 
concerns  interested  in  the  disposal  of  manu- 
facturing wastes.     Mr.   Parlin  was  also  em- 


ployed on  the  construction  of  the  Pepperell 
(Mass.)  waterworks.  Practically  all  of  his 
time  has  been  devoted  to  sanitary  engineering 
practice. 

George  F.  Cottebill,  state  highway 
engineer  and  former  mayor  of  Seattle,  was  the 
principal  speaker  at  the  luncheon  of  the 
Hoquiam  (Wash.)   Commercial  Club,  Nov.  22. 

Rudolph  Evers  has  resigned  from  the 
engineering  department  of  the  Interborough 
Rapid  Transit  Company  to  become  structural 
engineer  for  G.  D.  Jenssen  &  Company,  archi- 
tects and  engineers,  of  New  York  City.  Mr. 
Evers  had  been  with  the  Interborough  since 
1911,  and  at  the  time  of  his  resignation  was 
engaged  on  the  three-tracking  of  its  elevated 
lines. 

Robert  S.  Beard  has  been  made  acting 
assistant  city  engineer  of  Kansas  City,  filling 
the  vacancy  left  by  Clark  R.  Mandigo,  who 
resigned,  as  noted  in  this  column  recently,  to 
go  with  the  Portland  Cement  Association.  Mr. 
Beard  has  been  in  the  engineering  department 
for  several  years,  and  also  with  the  Kansas 
City  Terminal  Railway. 

O.  E.  E  L  T I N  G  E,  formerly  assistant  eng^i- 
neer  to  E.  B.  Murray  &  Company,  consulting 
engineers,  has  been  made  chief  draftsman  of 
the  sewer  division  of  the  Kansas  City  Eng^i- 
neering  Department. 


Obituary  Notes 


Harold  Parker,  former  chairman  of 
the  Massachusetts  Highway  Commission  and 
a  native  of  Charlestown,  died  recently  at  his 
home  in  Lancaster,  Mass.,  at  the  age  of  62. 
He  received  his  early  education  in  Philadel- 
phia and  Lancaster  and  was  a  graduate  of 
Phillips  Exeter  Academy.  After  attending 
Harvard  University  for  two  years  Mr.  Parker 
entered  the  employ  of  the  Pennsylvania  Steel 
Works.  Later  he  established  the  civil  engi- 
neering firm  of  Parker  &  Bateman,  with  of- 
fices in  Clinton,  Mass.  In  1900  he  was  ap- 
pointed to  the  Massachusetts  Highway  Com- 
mission, and  after  serving  as  a  member  for 
a  few  years  succeeded  W.  E.  McClintock  as 
chief  executive  of  the  board.  Upon  his  retire- 
ment from  the  commission  in  1911  Mr.  Parker 
became  vice-president  of  the  Hassam  Paving 
Company,  of  Worcester,  Mass.,  and  also  ac- 
quired an  interest  in  the  lumber  industry.  In 
1913  and.  1914  he  was  a  member  of  the  ad- 
visory board  of  the  highway  department  of 
the  state  of  New  York.  He  was  at  one  time 
president  of  the  Massachusetts  Highway  Asso- 
ciation and  chairman  of  the  Wachusett  Moun- 
tain State  Reservation  Commission  and  of  the 
Massachusetts  Forest  Commission.  He  had 
also  been  a  member  of  the  Massachusetts 
House  of  Representatives.  Mr.  Parker  was  a 
member  of  many  organizations,  including  the 
American  Society  of  Civil  Engineers,  Boston 
Society  of  Civil  Engineers  and  Engineers'  Club 
of  Boston.  He  was  in  charge  of  the  work  of 
the  Massachusetts  Highway  Association  at  a 
time  when  the  building  of  roads  capable  of 
withstanding  automobile  traflic  first  assumed 
importance. 

F.  S.  Bates,  general  sales  manager  of  the 
Rensselaer  Valve  Manufacturing  Company, 
died  recently  in  Troy,  N.  Y.,  at  the  age  of  50. 
Mr.  Bates  had  been  in  the  employ  of  the  Rens- 
selaer organization  for  twenty-three  years. 

W.  W.  S  c  R  A  N  T  0  N,  president  of  the 
Scranton  Gas  &  Water  Company,  died  Dec. 
3  at  his  home  in  Scranton,  Pa.,  at  the  age  of 
72.  Mr.  Scranton  was  graduated  from  Yale 
University  in  1865.  Later  he  devoted  his 
energies  to  the  Scranton  Steel  Company,  which 
plant,  it  is  believed,  was  the  first  to  roll  120-ft. 
steel  rails  from  the  ingot.  The  Lackawanna 
Steel  Company  absorbed  the  Scranton  concern 
in  1901,  after  which  Mr.  Scranton  gave  his 
time  to  the  gas  and  water  company,  which 
now  owns  property  valued  at  $15,000,000. 
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Zoning  Our  Cities 

THERE  can  be  no  doubt  that  in  time 
each  of  the  large  cities  of  the  country 
will  be  divided  into  zones  restricted  as  to 
class  of  structure  and  occupancy.  Such 
restrictions  are  absolutely  essential  if  our 
cities,  considered  as  a  whole,  are  to  be- 
come efficient.  The  word  "efficient,"  as 
here  used,  applies  to  everything  that  can 
be  reached  by  the  police  power  of  the  state 
and  that  can  contribute  to  public  welfare 
and  better  health.  Europe  is  far  ahead  of 
us  in  its  municipal  management,  though 
here  height-restriction  ordinances  are  be- 
coming more  frequent,  while  zoning  is  not 
unknown.  The  restricted-district  plan 
worked  out  in  New  York  within  the  last 
two  years  and  now  effective  is,  of  course, 
the  most  important  step  taken  so  far  in  the 
United  States.  Moreover,  the  conditions 
at  New  York  were  extremely  complicated, 
so  that  no  city  in  the  country  need  fear  to 
attack  the  problem  on  account  of  its  com- 
plexity. In  no  other  community  in  the 
United  States  will  the  factors  be  found  so 
many  and  so  involved.  Chicago  is  now 
considering  the  matter.  An  ordinance  is 
before  the  City  Council  which,  if  passed, 
will  result  in  putting  the  matter  offi- 
cially before  the  legislature  of  the  state. 
We  trust  that  the  measure  will  receive 
favorable  consideration  by  Chicago's  gov- 
erning body,  to  the  end  that  the  second 
city  of  the  country  may  join  with  New 
York  in  affording  an  example  for  the  other 
communities  of  the  country. 

A  Talk  on  City  Planning 

APROPOS  of  the  previous  remarks  on 
the  zoning  of  cities,  it  is  not  amiss  to 
refer  to  one  of  the  most  stimulating  as 
well  as  interesting  talks  which  the  editors 
of  this  journal  have  heard — that  by  Nelson 
P.  Lewis,  chief  engineer  of  the  Board  of 
Estimate  and  Apportionment,  New  York, 
at  a  recent  meeting  of  the  American  So- 
ciety of  Civil  Engineers.  While  Mr.  Lewis 
did  not  confine  himself  to  restriction  and 
zoning,  he  touched  on  these  subjects  as 
part  of  the  general  problem  of  city  plan- 
ning. Moreover,  he  brought  out  most 
forcibly  the  engineer's  function  in  city 
planning,  and  warned  the  members  of  the 
profession  that  if  they  did  not  appreciate 
their  opportunities  and  their  responsibili- 
ties in  this  respect,  the  field  would  be  pre- 
empted by  other  specialists,  less  qualified 
for  the  task.  Engineering  societies  that 
can  induce  Mr.  Lewis  to  talk  before  them 
will  not  only  have  a  rare  treat  on  account 
of  the!  interesting  way  in  which  he  pre- 
sents his  subject,  but  will  get  points  of 
view  on  a  growing  and  important  field  of 
engineering  endeavor. 


Reinforced-Gypsum  Roof  Decks 

AN  important  modern  development  in 
the  application  of  gypsum  to  long-span 
beam  or  deck-slab  construction  is  de- 
scribed in  the  article  by  V.  G.  Marani  on 
page  745  of  this  issue.  It  will  be  followed 
next  week  by  an  article  on  the  methods 
used  on  the  first  building  in  which  10-ft. 
units,  cast  at  the  site,  have  been  employed. 
The  economic  possibilities  of  material 
weighing  only  17  lb.  per  square  foot  of 
roof  surface  is  apparent,  and,  in  addition, 
the  low  heat  conductivity  and  fire-resistive 
qualities  are  advantages  long  recognized 
in  the  extensive  use  of  gypsum  tile  for 
roofs  and  of  gypsum  blocks  for  partitions. 
The  results  given  by  Mr.  Marani  for  the 
strength  tests  of  the  new  construction 
should  have  the  very  careful  attention  of 
structural  engineers.  Undoubtedly  a  wide 
development  awaits  the  material  and  the 
greater  the  number  of  engineers  and  ex- 
perimenters interested  the  more  rapid  will 
be  the  development. 

The  Webb  Bill 

SELDOM  has  a  business  measure  before 
Congress  received  so  wide  indorsement 
as  the  Webb  Bill,  which  permits  competing 
organizations  to  combine  tor  foreign-trade 
exploitation.  It  has  already  been  passed 
by  the  House  of  Representatives.  The 
Senate's  attitude  is  not  known,  but  it  is 
fair  to  assume  that  the  reasonableness  of 
the  measure,  its  indorsement  by  business 
interests  and  the  press,  and  even  by  the 
President  in  his  recent  annual  message  to 
Congress,  will  result  in  a  favorable  atti- 
tude toward  the  measure  in  the  Senate. 
The  real  danger  that  confronts  it  is  that 
in  the  rush  of  matters  the  bill  may  fail  of 
consideration.  This  would  be  a  calamity. 
As  the  President  said,  referring  to  the 
passage  of  the  measure,  "The  thing  must 
be  done  now,  because  the  opportunity  is 
here  and  may  escape  us  if  we  hesitate  or 
delay."  Manufacturers  throughout  the 
country  are  studying  the  bill  and  are  dis- 
cussing ways  and  means  of  taking  ad- 
vantage of  its  provisions,  so  that  if  it  is 
passed,  there  may  be  prompt  action.  One 
industry  has  already  acted.  Timber  pro- 
ducers of  the  Pacific  Coast  have  organized 
the  Douglas-Fir  Exploitation  &  Export 
Company  to  sell  co-operatively  in  foreign 
markets  and  to  apportion  among  them- 
selves by  agreement  the  business  that  may 
be  developed.  They  have  had  the  courage 
to  proceed  even  before  the  bill  has  been 
enacted,  confident  that  in  a  test  in  the 
courts  the  legality  of  their  act  would  be 
upheld.  Needless  to  say,  the  Federal 
Trade  Commission  and  the  Bureau  of  For- 
eign and  Domestic  Commerce  have  been 


kept  duly  apprised  of  the  lumbermen's 
plans.  What  these  manufacturers  have 
already  done,  producers  in  other  lines  are 
contemplating.  General  action,  however, 
will  be  withheld  until  the  bill  is  passed. 
The  importance  to  this  country  of  the 
development  of  the  large  foreign  trade 
cannot  be  overemphasized,  and  it  is  to  the 
interest  of  all  that  the  government  permit 
our  manufacturers  to  do  as  Europeans 
have  done,  and  are  doing — co-operate  in 
the  exploitation  of  foreign  markets. 

Fire  Hazard  in  Frozen  Pipes 

IN  a  bulletin  issued  last  year  by  the 
National  Fire  Protection  Association  at- 
tention is  called  to  the  fire  hazard  which 
frozen  water  pipes  present.  The  warning 
is  worth  repeating  at  this  season,  for  it 
offers  an  opportunity  for  waterworks  engi- 
neers to  reduce  the  number  of  conflagra 
tions  in  their  cities  by  educating  water 
users  to  a  realization  of  the  dangers  in- 
volved in  attempting  to  thaw  out  service 
pipes  by  heat  from  burning  oil-soaked  rags 
or  other  ill-advised  methods  in  which  an 
open  flame  is  used.  The  advice  is  timely, 
for  this  is  the  season  when  trouble  with 
frozen  mains  begins.  The  proper  way  for 
the  householder  to  restore  an  ice-clogged 
pipe  to  service  is  to  wrap  it  with  cloth  and 
pour  hot  water  upon  it  or,  if  the  freezing 
is  too  severe  to  yield  to  this  treatment,  the 
best  plan  is  to  send  for  a  plumber.  Ap- 
parently this  is  a  minor  detail,  but  attention 
to  it  may  prevent  needless  fire  losses  run- 
ning into  thousands  of  dollars. 

Financial  Considerations 

IT  IS  with  much  surprise  that  the  En- 
gineering Record  has  noted  a  rather 
drastic  address,  delivered  before  an  engi- 
neering society  in  England,  in  which  the 
engineer  is  severely  criticised  for  his  fail- 
ure to  appreciate  the  financial  phases  of 
his  enterprises.  "There  is  undoubtedly 
among  all  technical  men  a  feeling  of  con- 
tempt for  financial  results,"  says  the 
speaker.  We  do  not  believe  that  the  charge 
would  hold  in  this  country.  The  fact  that 
the  address  was  delivered  before  the 
Junior  Institution  of  Engineers  may,  in 
part,  explain  the  speaker's  attitude.  It 
may  have  been  intended  to  carry  effect  by 
the  severity  of  the  arraignment.  The 
speaker  did,  it  is  true,  recognize  that 
young  engineers  were  particularly  apt  to 
neglect  the  financial  effect  of  their  work, 
and,  thus  limited,  the  Engineering  Record 
can  to  an  extent  agree  with  him.  But 
when  he  extends  his  strictures  to  "all  tech- 
nical men"  this  journal  must  part  company 
with  him.  It  does  not  know  conditions  in 
England;   it  does  know  them  here,  and 
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feels  that  it  is  on  safe  ground  in  declaring 
that,  by  and  large,  American  engineers  do 
appreciate  the  financial  side  of  the  work 
intrusted  to  their  care.  It  is  but  natural 
that  the  young  man  fresh  from  college 
should  emphasize  the  technical  and  sub- 
ordinate the  financial.  No  matter  how 
strongly  and  how  often  his  teachers  may 
emphasize  the  importance  of  costs,  there 
is  not  and  cannot  be  present  a  control 
similar  to  that  wielded  by  a  holder  of  the 
purse  strings.  Nor  is  there  the  salutary 
and  chastening  influence  which  comes 
from  checking  actual  costs  monthly 
against  the  estimates.  But  when  the  young 
man  gets  into  practice  he  soon  realizes 
that  the  economic  side  of  what  he  does  is 
equal  in  importance  to  the  technical  and 
he  gives  proper  place  in  his  thinking  to  the 
matter  of  cost. 

The  Engineer's  Function 

WHAT  is  said  in  the  foregoing  para- 
graph regarding  the  American  engi- 
neer's appreciation  of  costs  brings  to  mind 
a  recent  editorial  in  the  Chicago  Daily 
News,  which  protested  against  the  inclu- 
sion in  the  report  of  the  Chicago  Traction 
and  Subway  Commission  of  any  franchise 
plan  devised  by  the  engineers.  We  do  not 
know  the  constitution  of  the  editorial  staif 
of  the  News,  but  we  strongly  suspect  that 
the  editorial  in  question  was  not  written 
by  a  journalist  but  by  a  lawyer.  It  has  all 
the  provincialism  that  characterizes  the 
attitude  of  that  profession  toward  the 
members  of  other  professions  and  avoca- 
tions. The  reason  given  by  the  News  for 
its  position  is  that  "Chicago  has  always 
been  careful  to  take  the  views  of  its  ad- 
visers only  on  matters  respecting  which 
they  are  especially  qualified  to  speak."  It 
does  not  go  on  to  prove,  however,  that  the 
three  engineers  composing  the  Traction  and 
Subway  Commission  are  not  "especially 
qualified  to  speak"  on  franchise  questions. 
There  may  be  certain  legal  phases  on 
which  the  advice  of  the  lawyers  is  needed, 
but  it  is  absurd  to  suppose  that  the  engi- 
neers in  question  would  fail  to  avail 
themselves  of  counsel  on  these  phases. 
Certainly,  the  financial  and  economic 
aspects  of  Chicago's  subway  and  traction 
problem  come  within  the  engineer's  func- 
tion. The  franchise  relation,  in  modern 
contracts,  is  controlled  chiefly  by  the 
financial  features  of  the  plan,  and  these 
in  turn  are  essentially  of  an  engineering 
character,  dealing  necessarily  with  oper- 
ating costs,  the  life  of  structures,  etc.  Un- 
questionably in  such  a  large  problem  as 
that  presented  at  Chicago  the  experience 
available  on  every  phase  of  the  subject 
needs  to  be  commandeered.  Those  who 
know  the  engineering  temperament  will 
not  doubt  that  the  engineers  composing 
Chicago's  Traction  and  Subway  Commis- 
sion have  called  to  their  aid  all  those  who 
could  help.  But  while  counsel  and  help 
are  needed,  there  is  no  law  of  the  Medes 
and  Persians  which  provides  that  only 
lawyers  are  capable  of  working  out  a  satis- 
factory franchise  relation,  as  lawyers  are 
prone  to  think. 


Dredging  Work  in  a  New  Light 

DOUBTLESS  many  contractors  and  not 
a  few  engineers  entertain  the  notion 
that  dredging,  especially  for  land  reclama- 
tion, is  a  very  simple  proposition,  hardly 
calling  for  the  study  and  effort  demanded 
by  bridge  building  or  subway  construction. 
True,  when  one  visits  a  dredging  contract 
there  is  so  little  to  see  that  one  is  tempted 
to  conclude  there  is  "nothing  to  it."  Even 
if  the  contract  is  a  big  one  the  units  are 
scattered  and  only  one  can  be  seen  at  a 
time.  Frequently  even  the  crew  of  that 
one  is  out  of  sight,  except  for  a  man  wan- 
dering without  apparent  object  about  the 
deck,  if  it  be  a  "floater,"  or  an  aimless- 
looking  individual  or  two  on  the  levee  if  it 
be  a  land  machine.  Usually  there  is  little 
to  watch  but  the  monotonous  pouring  of  a 
muddy  stream  from  a  discharge  pipe  or 
the  equally  monotonous  movements  of  a 
bucket  or  dipper  whose  very  size  and 
power  are  lost  on  the  watcher  by  reason  of 
the  contrast  with  all  outdoors. 

But  what  keeps  the  muddy  stream  filled 
with  a  profitable  percentage  of  solids? 
Why  does  the  bucket  come  up  time  after 
time  with  a  full  load?  Where  are  the 
brains  behind  these  seemingly  aimless 
monsters  eating  dirt  out  of  ditches  and 
spewing  it  up  along  the  banks?  A  fas- 
cinating account  of  both  the  mechanical 
and  human  problems  which  these  brains 
have  worked  out,  and  whose  solution  spells 
the  reclamation  to  profitable  uses  of  thou- 
sands of  square  miles  of  waste  land,  be- 
gins on  page  730  of  this  issue.  Written 
by  a  man  who  has  himself  contributed  to 
the  recent  developments  in  this  field,  the 
three  articles  of  this  series  will  leave  few 
readers  in  doubt  as  to  whether  dredging 
work  requires  as  much  foresight,  energy 
and  ability  to  handle  men  as  any  other 
branch  of  engineering  construction. 

The  problem  of  providing  an  economical 
source  of  power  for  these  tools,  touched 
on  in  the  first  article,  bids  fair  to  be  met 
with  a  solution  that  will  point  the  way  to 
a  great  improvement  in  all  construction 
power  plants  where  electric  current  is  not 
available  from  an  outside  source.  Mr. 
Shaw  considers  the  internal-combustion 
engine  driving  an  electric  generator  as  the 
most  feasible  power  unit  for  dredge  serv- 
ice. More  than  a  year  and  a  half  ago  this 
journal  pointed  out  the  advantages  of  such 
a  power  plant  for  general  contract  work 
in  remote  sections. 

To-day  the  human  element  is  a  factor 
in  all  construction  work,  closer  study  of 
which  will  give  very  large  returns.  The 
second  article  of  this  series,  dealing  with 
this  element,  is  one  of  the  most  human 
documents  this  journal  has  had  the  good 
fortune  to  publish  in  recent  years.  The 
methods  outlined  by  Mr.  Shaw  are  sugges- 
tive not  only  to  dredging  contractors  but 
to  their  brethren  in  other  fields  as  well. 

In  the  third  article  is  brought  out  an 
admirable  example  of  the  way  in  which 
accounting  systems  and  business  methods 
can  be  adapted  to  the  work  in  hand.  The 
importance  Mr.  Shaw  attaches  to  the  value 
of  close  personal  contact  of  managers  with 


the  work  and  field  organization  cannot  be 
overstressed.  This,  too,  applies  to  every 
sort  of  construction  work. 

All  in  all,  the  series  is,  in  its  field,  one 
of  the  most  important  this  journal  has 
ever  published. 


American  International  Corpora- 
tion's Activities 

BECAUSE  of  its  unusual  scope  and  the 
attention  it  attracted  upon  its  organ- 
ization, the  first  published  report  of  the 
activities  of  the  American  International 
Corporation  has  unusual  interest.  It  is 
called  a  preliminary  report  and  is  ad- 
dressed by  the  president  to  the  stockhold- 
ers assembled  in  annual  meeting  Dec.  6. 
What  strikes  one  most  forcibly  is  the  wide 
range  of  the  corporation's  activities  and 
the  number  and  variety  of  propositions 
made  to  it.  Moreover,  it  is  apparent  that 
the  company  has  whipped  an  organization 
into  shape  in  an  incredibly  short  time. 
Possibly  these  things  should  create  no 
surprise  when  the  experience  and  ability 
of  the  officers  and  the  members  of  the 
board  of  directors  are  considered. 

No  less  than  1230  propositions  seeking 
financial  support  and  development  have 
been  presented  to  the  corporation  for  in- 
vestigation. Of  these,  the  field  of  opera- 
tion of  347  is  in  South  America,  326  in  the 
United  States,  256  in  Europe,  73  in  Asia, 
71  in  the  West  Indies,  47  in  Central  Amer- 
ica, 41  in  Canada,  29  in  South  Africa  and 
the  remainder  in  Mexico,  Australia  and 
Alaska.  The  distribution  of  the  European 
group  is  especially  worth  noting.  Russia 
leads  the  list  with  64  proposals,  thus  bear- 
ing out  the  statement  frequently  made  that 
in  Russia  lie  America's  great  foreign-trade 
and  foreign-investment  opportunities. 
Spain  (and  it  will  come  as  a  surprise  to 
those  not  familiar  with  foreign  conditions) 
is  second  on  the  list,  offering  47  invest- 
ment opportunities.  Thirty-nine  came 
from  It^ly,  29  from  France,  14  from  Eng- 
land, while  the  63  others  are  scattered 
throughout  the  other  European  countries. 
Of  South  American  states,  Brazil  and  Ar- 
gentina, quite  naturally,  head  the  list,  the 
former  with  80  and  the  latter  with  65 
propositions.  China,  again  supporting 
statements  frequently  made  as  to  our  for- 
eign opportunities,  offered  no  less  than  45. 

The  classification  as  to  the  nature  of  the 
propositions  is  equally  interesting.  For- 
eign development  work  is  essentially  of  an 
engineering  character.  Therefore  trans- 
portation and  communication  (railroads, 
tramways,  shipping  terminals,  telephones) 
head  the  list  with  a  total  of  332  cases. 
Mining  and  public  utilities  add  312  pro- 
posals to  the  engineering  classification, 
while  of  the  156  classified  under  agricul- 
ture and  under  commerce  and  industry,  a 
goodly  proportion,  such  as  irrigation,  rec- 
lamation and  manufacturing  plants,  have 
an  engineering  basis. 

Of  the  proposals  actually  accepted  and 
undertaken,  readers  of  the  Engineering 
Record  have  already  been  apprised, 
through  the  news  columns  of  this  journal, 
of  three — the  Uruguayan  contract  for  the 
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construction  of  waterworks  and  sewerage 
systems,  the  American  International  Ter- 
minals Corporation  and  the  Chinese  rail- 
road concession.  In  addition,  the  corpora- 
tion has  acquired  interests  in  the  Pacific 
Mail  Steamship  Company,  the  Allied  Ma- 
chinery Company  of  America,  the  Inter- 
national Mercantile  Marine  Company  and 
the  New  YorkI  Shipbuilding  Company.  A 
special  corporation  has  been  formed  to 
take  care  of  South  American  work,  the 
Rosin  &  Turpentine  Export  Company  has 
been  organized  and  interest  acquired  in 
the  United  Fruit  Company  and  in  the  tea- 
importing  business. 

It  is  apparent  that  these  activities  put 
the  corporation  in  a  new  class  among 
American  business  enterprises.  Euro- 
peans have  long  been  accustomed  to  see 
organizations  expand  in  the  export  field; 
and  undoubtedly  here,  the  opportunities 
now  being  appreciated,  other  corporations 
will  follow  in  the  steps  of  the  American 
International,  provided  our  people  will 
change  their  present  point  of  view  and  be 
willing  to  invest  in  foreign  enterprises. 
Such  activities  will  create  new  markets  for 
American  goods  and  thereby  help  to  stab- 
ilize our  industrial  structure.  While  a 
private  enterprise,  the  work  of  the  Ameri- 
can International  Corporation  has  a  na- 
tional import  because  of  its  bearing  on  the 
nation's  industrial  conditions. 


A  Study  of  Efficiency 

THE  work  conducted  by  the  Ministry  of 
Munitions  in  England  has  come  to  be 
of  the  most  intensive  character.  Every  ef- 
fort has  to  be  bent  toward  turning  out 
with  comparatively  untrained  labor — prin- 
cipally women  and  youths — ^the  maximum 
possible  quantity  of  shell  and  other  ma- 
terial. The  ministry  has  therefore  been 
driven  to  conducting  an  analysis  of  results 
in  the  search  for  the  most  efficient  condi- 
tions of  labor,  and  some  of  its  results  have 
proved  to  be  of  large  interest. 

In  particular  they  bear  out  much  that 
has  been  done  in  this  country,  but  the  data 
on  a  large  scale  have  particular  value. 
Some  time  ago  recommendations  were  made 
as  to  the  limitation  of  hours  of  work,  in- 
cluding the  suggestion  that  the  weekly 
hours,  including  overtime,  should  not  ex- 
ceed 67  for  men  and  60  for  women.  A 
later  report,  after  investigation  of  results, 
indicates  that  in  many  instances  these 
hours  are  too  long  for  the  highest  efficiency. 
In  one  instance  it  was  found  that  in  doing 
light  machine  work  a  large  group  of  women 
increased  the  total  output  8  per  cent  on  a 
drop  of  the  working  week  from  a  little  over 
68  hours  to  slightly  less  than  60.  In  a 
similar  instance  in  which  a  body  of  youths 
under  military  age  was  employed  a  de- 
crease of  the  working  hours  from  12  to  8 
actually  raised  the  weekly  output  19  per 
cent. 

Attention,  too,  is  being  directed  to  the 
results  of  proper  intervals  of  rest,  on 
which  considerable  stress  has  been  laid  by 
American  investigators.  In  one  instance 
rather  widely  quoted  two  training  officers, 
on  a  bet,  started  their  respective  commands 


on  a  task  in  trench  digging.  One  officer 
sent  his  men  in  to  work  as  hard  as  they 
could  and  keep  at  it  till  the  task  was  fin- 
ished. The  other  deliberately  sent  his  men 
in  for  all  they  were  worth,  and  periodically 
took  them  out  to  rest,  with  the  result  that 
he  won  his  bet  with  considerable  to  spare. 
This  is  a  striking  example  of  the  rigorous 
way  in  which  the  modern  theory  of  human 
activity  works  out  in  practice. 

What  effect  demonstrations  of  this  kind, 
hitherto  not  common  in  England,  will  have 
on  general  efficiency  is  impossible  to  say, 
but  it  looks  very  much  as  though  the  fruits 
of  the  experiments,  somewhat  familiar 
here,  would  be  reaped  across  the  water  as 
well,  a  fact  not  to  be  forgotten  in  consid- 
ering the  probable  commercial  conditions 
after  the  close  of  the  war.  The  general 
effects  of  the  scientific  study  of  manual 
labor  are  being  amply  shown  here.  One  of 
the  most  recent  instances  is  that  of  a  very 
large  factory  crowded  with  work  which  is 
deliberately  going  on  to  multiple  shifts, 
at  least  two,  and  three  when  necessary, 
each  of  8  hours. 

Additional  data  on  all  these  matters  are 
greatly  to  be  desired  for  application  when 
the  stress  of  competition  rises  swiftly,  as 
it  is  bound  to  do  one  of  these  days.  It  is 
no  longer  the  man,  or  the  machine,  that 
must  be  considered  alone,  but  the  factors 
of  the  most  efficient  combination  of  the 
two. 


Those  First  Valuations  Again 

EXCEPTION  is  taken  by  the  carriers 
concerned  to  practically  every  feature 
of  the  first  two-  tentative  valuations  re- 
ported by  the  Interstate  Commerce  Com- 
mission. The  formal  protests  of  the 
Atlanta,  Birnlingham  &  Atlantic  Railway 
and  the  Texas  Midland  Railroad,  which 
are  abstracted  on  page  735,  make  it  appear 
that  the  valuations  have  settled  into  a 
contest — the  government  versus  the  rail- 
roads. The  commission  has  evidently  de- 
clined to  accept  many  of  the  views  set 
forth  by  the  railroads  in  the  various  valu- 
ation conferences.  It  seems,  in  fact,  to 
have  followed  more  closely  the  theories  of 
the  state  commissions,  eliminating  intan- 
gibles together  with  items  that  many  call 
tangible,  deducting  depreciation  regard- 
less of  serviceability  and  reading  into  the 
Minnesota  rate  decision  a  prohibition 
against  the  true  reproduction  cost  of  land 
— and  it  goes  without  saying  that  the  rail- 
roads have  protested. 

The  fact  that  these  two  cases  are  in  the 
nature  of  test  cases  has  of  course  not 
lessened  the  efforts  of  the  carriers  to  cover 
all  the  objectionable  features  of  the  re- 
ports. Besides  the  seeming  fallacies 
pointed  out  by  this  journal  in  the  issue  of 
Nov.  11,  page  579,  the  carriers  criticise 
the  program  of  construction,  the  classifica- 
tion of  quantities,  the  unit  prices,  and 
even  the  very  form  of  the  reports,  which, 
they  say,  renders  it  impossible  to  check  or 
dispute  the  details.  Whether  there  is 
grou;id  for  the  criticisms  of  quantities  and 
prices  is  for  those  familiar  with  the  prop- 
erties in  question  to  say.    There  does  seem 


to  be  basis  for  the  objections  to  the  piece- 
meal and  incomplete  character  of  the 
reports. 

One  issue  raised  by  the  Atlanta,  Bir- 
mingham &  Atlantic  looks  to  be  a  pertinent 
one.  The  road,  though  the  valuation  was 
completed  only  recently,  was  valued  as  of 
June  30,  1914.  At  that  time  the  road  was 
in  the  hands  of  a  receiver  and  in  a  bad 
way  as  to  earnings  and  expenses.  Appar- 
ently it  was  considerably  overcapitalized. 
Since  then  the  property  has  been  reorgan- 
ized, with  a  drastic  assessment  and  a 
$20,000,000  reduction  of  capitalization,  and 
there  have  already  been  decided  improve- 
ments in  the  matter  of  net  earnings.  Yet 
there  is  no  mention  of  all  this  in  the  com- 
mission's report.  Technically,  the  com- 
mission has  done  the  correct  thing,  pro- 
ducing its  valuation  as  of  the  date  of  valu- 
ation. Practically,  it  has  illustrated  a 
trait  of  courts  and  commissions  of  present- 
ing facts  that  mislead  because  other  facts 
are  ignored.  The  newspapers  were  quick 
to  grasp  the  apparent  fact  that  the  first 
valuation  reported  showed  only  $24,000,000 
value  against  $59,000,000  capitalization. 
However  successful  this  and  other  rail- 
roads may  ultimately  be  in  proving  that 
their  present  value  exceeds  their  capital- 
ization, the  damage  is  done.  Many  will 
look  no  further,  seeing  that  the  first  valua- 
tion has  shown  rank  stock  watering. 

The  carrier's  protest  should  show 
thoughtful  people  the  folly  of  too  hasty 
conclusions.  A  circular  from  the  general 
secretary  of  the  Presidents'  Conference 
Committee  points  out  that  the  commis- 
sion's own  reproduction  cost  of  the  At- 
lanta, Birmingham  &  Atlantic,  when  made 
to  include  all  of  the  items  reported — land, 
materials  and  supplies  and  property  owned 
but  not  used — together  with  $200,000  cash 
in  hand,  would  be  $29,032,413  instead  of 
$24,154,998. 

In  this  connection  the  Engineering  Rec- 
ord regrets  having  ignored  materials  and 
supplies  and  property  owned  but  not  used 
in  the  total  given  on  page  598  of  the  issue 
of  Nov.  11.  The  figure  of  $26,446,441,  plus 
$433,000  for  materials  and  supplies,  would, 
we  take  it,  be  the  value  for  ratemaking 
purposes  derived  from  the  commission's 
report ;  but  for  a  comparison  with  capital- 
ization the  additional  $2,153,000  for  prop- 
erty owned  but  not  used  should  be  in- 
cluded. 

But  the  carrier  claims  much  more  than 
the  $29,032,413.  For  the  tangible  items 
exclusive  of  land  it  claims  $32,397,878  in- 
stead of  $24,154,998;  for  tangible  items  not 
recognized  by  the  government  it  claims 
$6,681,383,  and  for  land,  instead  of  $2,291,- 
413,  normal  market  value,  it  claims  a  re- 
production cost  of  $8,192,369  plus  $1,860,- 
329  interest,  or  $10,052,698.  Adding  these 
we  have  $49,131,959  as  compared  with  the 
$24,154,998  announced  by  the  newspapers, 
and  with  $39,290,000,  the  present  capital- 
ization. 

It  is  not  necessary  to  accept  the  carrier's 
estimate  on  its  face  value  to  perceive  that 
it  is  too  early  to  say  that  the  government's 
valuations  are  proving  the  widespread 
charges  of  overcapitalization. 
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Dredging  Equipment  for  Any  Contract  Should  Be 
Chosen  to  Fit  Exactly  the  Conditions  Expected 

If  a  Job  Does  Not  Justify  Installation  of  Proper  Equipment,  It  Does  Not  Justify  a  Bid-Conditions 
Governing  Dredging  on  Reclamation  Work  and  How  Four  Common  Types  of  Dredge  Meet  Them 


By  ARTHUR  M.  SHAW 

Consulting  Engineer,  New  Orleans,  La. 


IN   APPROACHING  a  dredging  job  of 
any  magnitude  the  first  and  most   im- 
portant problem  which  confronts  the  con- 
tractor is  the  selection  of  the  most  suitable 
equipment.     To  the  contractor  the  differ- 
ence between  the  performance  of  a  dredge 
which  is  of  just  the  right  type  for  the  work 
in  view  and  one  which  will  "do  nearly  as 
well  and  save  buying  a  new  outfit"  will 
often   represent  the  difference   between   a 
profit  and  a  loss.    Contractors  doing  a  large 
general  business  may  well  afford  to  main- 
tain a  fleet  of  dredges  froin  which  they  can 
select   the  proper   type   for   any   ordinary 
work  offered.     Even  with  companies  con- 
trolling a  wide  variety  of  outfits,  however, 
it  is  often  most  economical  to  provide  en- 
tirely new  equipment  for  special  work  in 
order  that  the  special  conditions  may  be 
met  in  the  most  efficient  manner.    No  work 
of  importance  should  be  undertaken  with 
equipment  unsuited  to  its  peculiar  condi- 
tions.   If  the  profits  which  may  reasonably 
be  expected  are  not  large  enough  to  justify 
the   installation   of  the  proper  equipment, 
they  are  not  large  enough  to  justify  the 
labor,  expense  and  risk  involved  in  placing 
a  bid. 

Past  Performance  Best  Guide  in  Selec- 
tion OP  Equipment 

The  best  guide  in  the  selection  of  equip- 
ment is  found  in  records  of  past  perform- 
ances, though  it  should  be  kept  in  mind 
that  good  results  have  been  secured  in  in- 
dividual instances  by  nearly  every  type  of 
machine  now  being  sold.  Prospective  pur- 
chasers are  frequently  led  into  error  by  the 
misapplication  of  data  secured  under  con- 
ditions varying  materially  from  those  which 
will  obtain  on  the  work  in  view.  Certain 
well-developed  types  of  dredges  will  work 
economically  under  a  considerable  range  of 
conditions,  but  there  is  no  one  machine 
which  is  best  suited  to  all,  or  even  to  most 
conditions. 

This  discussion  of  various  types  of  equip- 
ment and  the  power  plants  used  to  operate 
them  is  confined  principally  to  those  used 
in  the  reclamation  of  lands  in  the  lower 
Mississippi  delta.  The  types  considered 
are  dipper  dredges,  orange-peel  and  clam- 
shell dredges,  hydraulic  dredges  and  drag- 
line dredges.  Other  types  which  have  been 
used  to  a  limited  extent  will  not  be  con- 
sidered in  this  discussion.  There  have  also 
been  developed  certain  types  of  wheel  ditch- 
ing machines  capable  of  digging  such  large 
ditches  that  they  might  almost  be  consid- 
ered under  the  head  of  dredges.  In  their 
manner  of  operation  and  style  of  organiza- 
tion, however,  they  have  not  enough  in  com- 
mon with  the  ordinary  dredge  for  consid- 
eration here. 

Two  Types  of  Dipper  Dredges 

Dipper  dredges  may  be  mounted  on  scows 
or  may  be  operated  on  land.  In  the  latter 
case  they  are  supported  on  car  wheels,  with 
short  sections  of  portable  track,  on  broad- 


When  Mr.  Shaw's  articles  were  re- 
ceived by  the  Engineering  Record  they 
were  described  by  the  editor  who  ex- 
amined them  as  "one  of  the  most  human 
documents  we  have  ever  received." 

The  first  article,  published  below,  de- 
scribes the  common  types  of  dredges  v^ed 
in  land-reclamation  work,  with  the  ad- 
vantages and  limitations  which  suit  each 
to  the  different  conditions  met;  it  also 
analyzes  the  types  of  power  plant  in  use, 
foreshadowing  the  application  of  electric 
power  generated  with  internal-combus- 
tion engines. 

The  second  of  the  series,  to  appear 
in  the  issue  of  Dec.  23,  outlines  the  ad- 
vantages of  progressive  training  for  em- 
ployees— a  plan  by  which  every  man  is 
prepared  to  step  into  the  place  above  him, 
giving  the  men  an  incentive  to  stay  with 
the  job  and  reducing  delays  from  illness 
or  changes  in  personnel. 

The  third  article,  which  will  be  pub- 
lished Dec.  30,  emphasizes  the  necessity 
for  close  contact  with  the  work  and  con- 
stant watchfulness  —  necessary  to  suc- 
cess in  any  undertaking— and  tells  how 
they  are  maintained  by  the  successful 
dredging  contractor. — Editor. 


tread  wheels  for  running  on  planks  or  on 
hard  ground,  on  rollers  for  moving  on 
planks,  or  on  caterpillar  treads,  or  are 
rigged  as  "walking"  dredges.  Wherever  it 
is  practicable  to  secure  sufficient  water  the 
floating  dredge  is  usually  preferred,  as  the 
expense  and  delays  incident  to  moving 
ahead  as  the  work  progresses  are  reduced 
to  a  minimum  with  this  type.  On  isolated 
work,  requiring  frequent  tearing  down  and 
rebuilding,  if  a  floater  is  to  be  used,  the 
land  outfit  is  preferred. 

Tearing  down  and  rebuilding  a  floating 
dredge  is  a  tedious  and  expensive  operation. 
The  salvage  from  an  ordinary  wooden  hull 
is  usually  a  negligible  (and  frequently  a 
minus)  quantity.  Some  of  the  new  types 
of  steel  hulls,  built  in   sections,  have  met 


BUCKET   dredge   WITH    LONG    BOOM    WOULD    BE 
USEFUL  IN  LEVEE  BUILDING 


these  objections  in  an  ingenious  manner 
and  should  materially  increase  the  field  of 
operations  of  floating  dredges.  In  a  num- 
ber of  cases  moderately  large  dredges  have 
been  moved  intact  over  considerable  dis- 
tances across  land,  but  the  writer  has  yet 
to  learn  of  any  individual  owner  who  has 
made  such  an  experiment  and  who  is  ready 
to  attempt  it  a  second  time. 

Vertical  and  Bank  Spuds  Compared 
The  greatest  variation  in  the  details  of 
floating   dipper   dredges   is   found    in    the 
types  of  spuds  used,  in  the  manner  of  rais- 
ing and  lowering  the  spuds  and  in  "pinning 
up."    There  are  two  general  types  in  com- 
mon use— the  vertical  and  the  bank  spuds. 
Vertical   spuds   are   comparatively   simple, 
are  adaptable  to  a  wide  range  of  depth  and 
are  independent  of  the  width  of  canal.  They 
are  usually  raised  and  lowered  by  independ- 
ent engines,  either  by  means  of  cables  or  by 
compound    gears    engaging    a    heavy    rack 
which  is  attached  to  the  spud.    Cables  are 
now  quite  generally  preferred,  though  the 
rack  is  still  in  common  use  and  is  preferred 
by  some.    Neither  type  has  any  marked  ad- 
vantage in  the  matter  of  simplicity.     The 
cable  system  has  one  considerable  advan- 
tage in  that  it  permits  setting  the  engines 
farther  aft,  where  they  can  be  more  easily 
attended  to  by  those  having  the  care  of 
the  main  engines. 

The  power  for  raising  spuds  on  some 
dredges  is  compounded  by  means  of  worm 
gears,  but  the  writer  considers  a  worm  gear 
a  necessary  evil,  to  be  tolerated  on  some 
machines  but  never  on  a  dredge. 

Bank  spuds  give  greater  stability  to  the 
hull,  being,  as  their  name  implies,  set  out 
on  the  berm  or  bank.     They  permit  the 
use  of  a  much  longer  boom  on  a  dredge 
of  given  width  than  is  possible  by  the  use 
of  vertical  spuds.     On  some  machines  the 
bank  spuds  act  as  an  outboard  support,  the 
strain  being  carried  to  the  hull  by  a  well- 
braced   structure   acting   as    a   beam.     In 
other  cases  the  strain  is  transferred  direct 
to  the  top  of  the  A-frame.   That  portion  of 
the  spud  which  rests  on  the  bank  is  in  the 
form  of  a  plank  platform,  and  for  work  in 
soft  material  these  platforms  are  extended 
so  as  to  cover  a  considerable  area.    In  some 
cases  these  platforms  are  hinged  along  the 
center   so   that   they   may   be   more   easilv 
raised  out  of  sticky  material.     One  of  the 
principal  objections  to  bank  spuds  is  that 
they  often  crush  down  the  berm,  inducing 
slides  in  the  levee  or  waste  bank.    It  is  im- 
practicable to  use  bank  spuds  in  wide  canals 
or  open  water  of  any  considerable  depth. 

Owing  to  the  powerful  thrust  of  the  dip- 
per acting  in  various  directions,  the  rigid 
bracing  of  spuds  and  fastening  of  all  spud 
connections,  whether  of  the  vertical  or  bank 
type,  are  most  important. 

Dipper  Dredge  Best  for  Hard  Digging 

Comparison  with  other  types  of  dredges 
is  most  favorable  to  the  dipper  type  when 
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working  in  hard,  compact  material  such  as 
cemented  gravel  and  ledge  rock.  It  is  usu- 
ally preferred  for  digging  through  heavily 
timbered  country,  especially  through  trees 
having  large  tap  roots.  Its  ability  to  bring 
a  tremendous  amount  of  power  to  bear  at 
a  single  point  contributes  to  its  popularity 
in  heavy  timber  work.  Whenever  possible, 
however,  all  large  stumps  should  be  loosened 
and  shattered  before  the  dredge  reaches 
them. 

Dredges  are  designed  for  handling  earth, 
and  there  is  no  economy  in  delaying  and 
overstraining  them  in  grubbing  stumps 
when  it  is  reasonably  practicable  to  re- 
move, or  at  least  loosen,  the  stumps  by 
other  means.  In  soft  ground,'  blowing 
stumps  entirely  out  of  the  ground  should 
not  be  attempted,  as  the  ground  beneath 
them  does  not  afford  sufficient  resistance 
to  make  this  possible  without  an  excessive 
cost  for  dynamite.  A  better  plan  is  to  bore 
a  hole  into  the  stump  and  place  the  explo- 
sive where  its  shattering  effect  will  be  the 
greatest. 

Blasting  Pays  with  Dipper  Dredge 

Hard  gravel  and  rock  should  be  blasted 
ahead  of  the  dredge  even  though  it  may 
be  possible  to  make  some  progress  without 
first  loosening  the  material.  Dipper  dredges 
equipped  with  crowding  engines  on  the 
boom  and  with  special  teeth  on  the  bucket 
will  make  fair  progress  without  prelimi- 
nary blasting  in  soft  limestone  rock  which 
is  in  fairly  thin  layers.  It  will  usually  be 
found  more  economical,  however,  to  do 
some  preliminary  blasting  in  all  such 
material. 

Loss  of  time  frequently  occurs  in  the  use 
of  a  dipper  dredge  by  the  jamming  into  the 
bucket  of  a  large  stump  or  boulder,  though 
a  skillful  operator  will  seldom  permit  this 
to  occur. 

In  mucky  soils  dipper  dredges  often  dis- 
integrate the  material  to  such  an  extent 
that  much  of  it  is  carried  in  suspension  in 
the  canal  for  several  hours,  to  be  deposited 
later  in  the  bed  of  the  canal  and  materially 
reduce  the  section.  In  the  very  soft  trem- 
bling prairies  of  southern  Louisiana  this 
will  occur  to  a  certain  extent  with  any  type 
of  dredge,  but  is  most  noticeable  with  dip- 
per and  dragline  machines,  which  require 
a  long  movement  of  the  bucket  in  filling. 

Grab-Bucket  Dredges  Handle  Sand  or 
MtJD  AND  Build  Levees 

Variations  in  mounting  and  methods  of 
moving  are  much  the  same  with  grab- 
bucket  dredges  as  with  the  dipper  type. 
Spuds  are  usually  cable-operated.  The 
spuds  are  used  as  anchors  only,  since  there 
is  less  necessity  for  pinning  up  a  dredge 
with  this  class  of  machinery.  For  levee 
construction  and  other  classes  of  work  on 
which  the  bulk  of  the  material  is  to  be 
dumped  to  one  side  of  the  excavation,  grav- 
ity swing  outfits  are  preferred  on  account 
of  their  simplicity,  low  first  cost  and  econ- 
omy of  operation. 

Orange-peel  and  clamshell  buckets  are 
most  efficient  in  handling  gravel,  sand  and 
soft  material,  though  boulders,  pig  iron  and 
blasted  ledge  rock  are  handled  economically 
by  the  larger,  three-bladed  orange-peels  of 
extra-heavy  construction.  In  hard,  packed 
sand  the  clamshell  is  most  suitable,  as  it 
gathers  its  load  by  the  scraping  action  of 
the  blades.  In  hard  digging  teeth  are 
placed  on  the  edges  of  clamshell  buckets 
for  loosening  the  material.    Though,  owing 


to  the  large  number  of  wearing  parts,  re- 
pairs are  frequently  required  with  grab 
buckets,  they  are  readily  made,  usually  by 
the  substitution  of  small  bushings  and  pins. 
A  liberal  supply  of  these  repair  parts  should 
be  kept  in  stock.  It  is  usually  found  most 
economical  to  keep  an  extra  bucket  on  hand 
so  that  at  least  one  may  be  in  perfect  con- 
dition at  all  times. 

Orange-Peel  Best  for  Loading  on 
Irregular  Surface 

Orange-peel  buckets  are  preferred  to 
clamshells  for  digging  stumps,  widening 
canals  and  other  work  where  it  is  necessary 
for  the  bucket  to  fill  on  irregular  surfaces 
or  grab  hold  of  materials  of  varying  dens- 
ity. For  digging  stumps  other  than  those 
having  large  tap  roots  the  orange-peel 
dredge  of  large  size  is  fully  equal  to  any 
other  type.  Its  ability  to  dig  on  all  sides 
of  a  stump,  tearing  loose  each  individual 
main  root,  makes  up  for  its  lack  of  the 
great  lifting  and  shoving  power  of  the  dip- 
per dredge. 

While  not  well  adapted  to  digging  hard 


dredge.  When  working  in  material  easily 
carried  in  suspension  by  the  water,  the 
bucket  should  not  be  permitted  to  bury  it- 
self in  the  bottom  of  the  canal,  but  should 
be  held  by  the  "standing  line,"  so  that  it 
will  load  with  only  such  material  as  it  can 
take  out  of  the  canal.  Overloading  and  con- 
sequent dropping  of  broken  material  back 
into  the  water  is  the  cause  of  most  of  the 
loss  in  section  through  sedimentation  of 
canals  dug  by  grab  buckets.  In  cleaning 
out  old  canals  which  have  become  partly 
filled  with  fine  ooze  especial  care  is  neces- 
sary to  insure  tight  closing  of  the  bucket. 
In  the  tough  muck  and  Sharkey  clay  which 
are  typical  of  the  lower  Mississippi  delta 
grab  buckets  may  be  loaded  30  to  40  per 
cent  beyond  their  rated  capacity  without 
danger  of  any  considerable  portion  of  the 
load  dropping  off. 

Grab-Bucket  Dredge  Could  Build  Levees 

Until  quite  recently  most  of  the  river 
levees  on  the  lower  Mississippi  were  built 
by  wheelbarrow  or  team  work.  These  meth- 
ods  are  now  largely   superseded  by  land 


WHERE  ADJACENT  LAND  MAY  BE  FLOODED,   SUCTION    DREDGE  IS  OFTEN   BEST   TOOL 

Discharee  lines    supported  by  guys  from  A-frame,  cocked  up  at  ends  so  heavy  material  can  escape  at  open 
Ulscnarge  lines,  ^"PPj^Y^^  ^J*^^  Y/^m  ridge  to  dam  fine  silt  baclt  from  canal  section. 


sand,  the  orange-peel  bucket  may  be  used 
in  such  material  with  moderate  success  if 
properly  handled.  To  insure  economical 
loading  the  bucket  should  be  dropped  into 
the  pit  in  a  partly  closed  position,  the 
blades  being  held  as  nearly  vertical  as  prac- 
ticable. After  dropping,  the  closing  line 
should  be  overhauled  slightly  and  released, 
repeating  this  operation  as  many  times  as 
may  be  necessary  to  load  the  bucket.  It  is 
not  usually  feasible  to  secure  a  full  load  by 
this  method,  nor  is  this  desirable,  as  the 
"suction"  in  such  material  is  so  great  that 
it  is  almost  impossible  to  break  loose  with 
a  full  bucket  of  packed  sand. 

Though  careless  manipulation  of  dredges 
of  any  type  when  working  in  soft  muck  will 
stir  up  the  material  in  much  the  same  man- 
ner as  will  a  dipper  dredge,  grab  buckets, 
if  intelligently  handled,  will  excavate  such 
material  much  better  than  any  other  bucket 


dredges  and  by  tower  and  cable  rigs,  though 
a  few  floating  dredges  are  also  used.  As 
the  material  for  building  these  levees  is 
taken  from  the  river  side  and  land  equip- 
ment cannot  be  operated  excepting  during 
moderately  low  stages  of  the  river,  the 
working  period  is  reduced  to  a  few  months 
of  each  year.  It  would  seem  as  though,  by 
making  a  slight  modification  in  the  specifi- 
cations for  the  construction  of  these  levees, 
it  would  be  possible  to  use  floating  dredges 
with  extra-long  booms  for  a  large  portion 
of  such  work. 

Economy  would  be  effected  both  by  the 
use  of  more  efficient  equipment  and  by 
making  possible  a  longer  working  season. 
With  a  fleet  of  dredges,  either  privately  or 
publicly  owned,  such  as  those  described 
by  Fred  H.  Tibbetts  in  Engineering  News 
of  Sept.  4,  1913,  page  456,  the  levee  authori- 
ties would  have  available  an  excellent  equip- 


732 


ENGINEERING     RECORD 


Vol.  74,  No.  25 


ment  for  coping  with  many  of  the  emer- 
gencies which  have  in  the  past  resulted  in 
disaster. 

Deagline  Essentially  Land  Machine 

It  is  seldom  that  a  dragline  dredge  is 
mounted  on  a  barge,  as  its  operation  tends 
to  form  a  mud  roll  ahead  of  the  bucket 
which  cannot  easily  be  removed  excepting 
as  the  machine  backs  away  from  its  work. 
Dragline  machines  are  moved  on  rollers, 
trucks  or  caterpillar  treads.  The  "whirler" 
type  is  usually  preferred,  as  it  can  reach 
back  for  sections  of  track  which  have  been 
passed  over  and  transfer  them  ahead.  An 
excellent  tj'pe  of  track  for  a  heavy  skid 
excavator  operating  on  soft  ground  is  de- 


the  bucket  was  taking  out  only  about  30 
per  cent  of  its  rated  capacity  at  each  load. 
In  suitable  material,  however,  it  will  load 
considerably  beyond  the  rated  capacity. 
Under  skillful  manipulation  a  dragline  ma- 
chine is  capable  of  dressing  off  a  levee  much 
better  than  can  be  done  by  any  other  type 
of  bucket  machine. 

Hydraulic  Dredges  Preferred  for 
Filling  Low  Land 

Hydraulic  dredges  are  often  preferred 
for  interior  canal  construction  on  account 
of  their  ability  to  spread  the  excavated 
material  over  a  wide  area,  thus  avoiding 
wasteful  and  unsightly  banks.  They  are 
not  often  used  for  levee  building  on  reclama- 


dragline,  most  efficient  when  backing  away  from  work,  is  essentially  a  land  machine 


scribed  by  D.  W.  O'Bannon  in  the  Exca^ 
vating  Engineer  for  July,  1916. 

The  dragline  machine  has  a  marked  ad- 
vantage over  other  types  in  that  it  can 
handle  a  larger  bucket  for  a  given  power 
unit  than  any  other  bucket  dredge.  Little 
if  any  lifting  force  is  required  while  the 
bucket  is  filling,  and  the  power  for  loading 
is  applied  in  nearly  a  direct  line  from  the 
winding  drum,  thus  making  it  possible  to 
exert  practically  the  entire  power  of  the 
engine  in  filling  and  cutting  through  ob- 
structions. The  dragline  embodies  many 
of  the  advantages  of  both  grab-bucket  and 
dipper  dredges,  with  some  of  their  disad- 
vantages, as  well  as  some  peculiar  to  itself. 
It  can  dig  around  a  stump  in  much  the 
same  manner,  though  not  so  well,  as  an 
orange-peel  and  can  bring  great  power  to 
bear  at  a  single  point  in  an  effort  to  over- 
turn the  stump.  Large  stumps  cannot  be 
lifted  clear  of  the  pit  without  the  use  of 
chains,  and  in  making  an  extra  hard  pull 
there  is  always  present  the  danger  of  over- 
turning the  machine  or  of  pulling  it  from 
its  supports. 

These  machines  will  handle  almost  any 
material  that  can  be  excavated  by  a  dipper 
dredge.  They  are  not  well  adapted  for  dig- 
ging soft  material  which  washes  easily. 
The  stirring  action  is  much  the  same  as 
that  of  the  dipper  dredge  and  the  bucket 
is  not  so  well  able  to  retain  the  material. 
Observation  of  a  dragline  machine  engaged 
in  excavating  material  deposited  by  a  slug- 
gish current  in  an  old  canal  showed  that 


tion  projects,  though  they  have  been  so  em- 
ployed with  good  results.  The  preferred 
method  in  cutting  new  canals  is  to  make 
a  first  cut  with  a  small  bucket  dredge, 
dumping  the  material  in  about  equal  quan- 
tities on  either  side,  to  form  a  barrier  which 
prevents  the  material  excavated  by  the  hy- 
draulic dredge  from  flowing  back  into  the 
canal.  In  other  cases  a  small  hand-built 
levee  serves  the  same  purpose.  A  levee  or 
ridge  of  sod  2  ft.  in  height  will  usually  re- 
tain the  discharge  from  a  12-in.  hydraulic 
dredge,  provided  the  point  of  discharge  is 
30  ft.  or  more  beyond  the  levee.  For  canals 
having  a  section  much  in  excess  of  10  yd. 
per  linear  foot  a  larger  levee  will  be  re- 
quired. 

Suction  dredges  are  subject  to  delays 
through  the  stoppage  of  suction  pipes  and 
pumps  from  grass,  roots  and  other  debris, 
though  the  larger  sizes  are  seldom  troubled 
by  anything  smaller  than  stumps.  Noth- 
ing less  than  a  10-in.  pump  should  be  used 
for  work  of  this  class,  owing  to  frequent 
stoppage  of  the  suction  line,  while  the  very 
large  sizes  are  usually  unsuitable  because 
they  require  so  large  a  hull  that  they  can- 
not be  used  in  the  smaller  canals.  A  12-in. 
dredging  pump  with  all  necessary  equip- 
ment can  be  mounted  on  a  barge  24x80 
ft.,  which  will  be  found  suitable  for  dig- 
ging 30-ft.  canals — a  common  size  for  the 
smaller  systems.  A  12-in.  pump,  equipped 
with  a  suitable  cutter,  will  pass  a  surpris- 
ing amount  of  solid  articles.  In  cleaning 
out  the  Chalmette  slips  below  the  city  of 


New  Orleans  a  solid  cannon  ball  from  the 
Chalmette  battlefield,  pieces  of  ship's  rig- 
ging and  various  other  bric-a-brac  were 
brought  out  by  the  suction  dredges. 

Types  op  Cutters  Adapted  to  Different 
Materials 

The  greatest  variation  in  these  dredges 
is  found  in  their  cutter  heads,  their  design 
and  speed  of  rotation  being  dictated  by 
the  character  of  the  material  exca- 
vated. In  hard,  gravelly  material  a 
rugged  cutter  head  is  required  which  will 
produce  the  maximum  agitation  in  the  ma- 
terial. In  the  muck  and  soft  clay  soils  of 
the  lower  Mississippi  delta,  on  the  other 
hand,  a  slicing  action  of  the  blades  secures 
better  results,  especially  if  combined  with 
only  moderate  speed  of  rotation.  The  cut- 
ter head  shown  in  the  illustration,  made  by 
the  Ellicott  Machine  Company,  is  well 
adapted  to  a  wide  range  of  material.  For 
soft  muck,  however,  it  would  be  greatly  im- 
proved by  reducing  the  section  of  the  blades, 
thus  increasing  the  clearance  between  them, 
and  by  lengthening  the  "basket"  along  the 
axis  of  the  shaft.  This  would  produce  a 
less  rugged  head,  but  one  which,  if  revolved 
slowly,  would  bring  the  soft  muck  to  the 
suction  with  less  breaking  up  of  the  ma- 
terial. 

Expert  Handung  Prevents  Clogging 

In  the  construction  of  wide  canals  or 
basins  the  ladder  which  supports  the  suc- 
tion pipe  and  cutter  head  may  be  rigid  lat- 
erally, but  for  the  excavation  of  narrow 
canals  a  ladder  is  required  which  is  flexible 
in  all  directions,  as  the  space  is  too  limited 
for  keeping  the  intake  to  its  work  by  swing- 
ing the  hull.  The  swinging  device  should 
be  subject  to  the  easy  control  of  the  opera- 
tor in  order  that  the  greatest  economy  of 
operation  may  be  assured.  The  effective 
work  of  a  hydraulic  dredge  depends  to  a 
great  extent  on  the  percentage  of  solids 
discharged.  This  percentage  will  drop  with 
a  dull,  sickening  thud  if  the  dredge  is  oper- 
ated carelessly  or  if  it  is  not  equipped  so 
that  the  cutter  head  may  be  kept  close  up 
to  the  work  and  so  regulated  that  it  will 
not  clo^.  In  deep  excavations  care  must 
be  used  to  prevent  undercutting  to  such  an 
extent  that  heavy  material  can  drop  down 
onto  the  ladder  and  cutter  head  and  choke 
the  pump  or  wreck  the  end  of  the  ladder. 

Hydraulic  dredges  for  canal  excavation 
should  be  equipped  so  that  they  will  dis- 
charge normally  through  a  Y  connection  on 
both  sides  of  the  canal.  The  point  of  dis- 
charge should  be  not  less  than  50  ft.  be- 
yond the  side  of  the  hull,  the  pipes  being 
supported  by  gallows  frames  or  A-frames 
with  cables.  Each  discharge  should  be 
equipped  with  a  valve  so  that  it  can  be 
closed  temporarily  for  passing  obstructions 
or  intersecting  canals.  Where  growing 
crops  or  other  improvements  do  not  prohibit 
the  discharge  of  water  and  mud  over  adja- 
cent lands  hydraulic  dredges  are  preferred 
to  any  other  type  for  cleaning  out  old  canals 
which  have  lost  much  of  their  original  sec- 
tion through  sedimentation. 

Suction  dredges  may  handle  stumps  by 
first  undermining  and  then  dragging  them 
out  with  a  line  from  a  winch  head  on  board 
the  dredge.  Although  stumps  may  be  taken 
out  in  this  manner  this  type  of  dredge  can- 
not be  operated  economically  in  a  heavily 
timbered  area. 

Most  of  the  power  problems  in  dredge 
operation  and  design  are  common  to  all  the 
classes   of  equipment   described.     Hereto- 
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fore  steam  power  has  been  used  almost 
exclusively,  the  smaller  dredges  being 
equipped  with  the  simplest  type  of  slide- 
valve  hoisting  engines.  Hydraulic  dredges 
have  usually  employed  a  better  grade  of 
engine  in  their  main  power  unit. 

Great  difficulty  is  experienced  near  the 
coast  in  securing  suitable  boiler-feed  water. 
The  unlimited  use  of  raw  water  from  the 
canals  results  in  expensive  delays  and  re- 
pair bills  through  the  rapid  deterioration 
of  boilers,  steam  piping  and  engines.  This 
trouble  is  reduced,  though  not  eliminated, 
by  the  use  of  condensers.  A  dredge 
equipped  with  a  complete  salt-water  outfit, 
including  condenser,  circulating  and  vacu- 
um pump  and  a  high-speed  evaporator,  was 
constructed  by  the  writer  in  one  instance 
for  use  in  waters  which  were  exceptionally 
bad.  This  plant  has  now  been  in  nearly 
continuous  operation  for  three  years  with 
no  serious  delays  from  the  steam  end  of  the 
outfit.  Although  the  steam  auxiliaries  cost 
nearly  the  same  as  the  boiler  itself,  it  ap- 


CUTTER  SUITED  TO  WIDE  RANGE   OF   MATERIALS 

pears  by  comparing  the  operation  of  this 
dredge  with  that  of  others  operating  in  the 
same  water,  but  not  similarly  equipped,  that 
the  extra  equipment  has  paid  for  itself  sev- 
eral times  over. 

The  intermittent  but  frequently  excessive 
demands  for  steam  on  most  types  of  dredges 
makes  it  necessary  that  an  ample  capacity 
for  producing  dry  steam  should  be  pro- 
vided. Condensers,  evaporators  and  steam 
separators  are  an  aid,  but  nothing  will  fully 
make  up  for  a  deficiency  in  boiler  capacity. 
Foaming,  due  to  overcrowding  the  boilers, 
especially  when  supplied  with  poor  water, 
reduces  the  available  power  of  engines,  car- 
ries away  the  lubrication  and  contributes 
to  a  large  extent  to  engine  breakdowns. 

Short  Stacks  a  Disadvantage 

Another  factor  in  limiting  the  power  sup- 
ply is  curtailment  of  draft  through  the  un- 
necessary abbreviation  of  the  stack.  There 
is  no  reason  why  the  average  floating 
dredge  should  not  carry  a  smokestack  more 
nearly  approximating  the  length  estab- 
lished as  good  practice  in  other  lines  of 
steam  engineering.  In  spite  of  this  fact 
it  is  not  uncommon  to  see  an  80  or  100-hp. 
dredge  boiler  supplied  with  a  20-ft.  stack. 
The  design  of  the  stack,  however,  should 
be  based  on  the  coal  burned  per  hour  rather 
than  on  the  rated  horsepower  of  the  boiler, 
which  should  be  considerably  in  excess  of 
the  theoretical  requirements. 

The  accompanying  table  illustrates  the 
writer's  ideas  as  to  suitable  proportions 
for  a  iy2-yd.  orange-peel,  gravity-swing 
dredge  designed  for  a  given  reach  of  50  ft. 
from  the  side  of  the  excavation.  These  pro- 
portions contemplate  setting  the  machinery 
down  in  the  hull.  If  set  on  deck,  it  would 
be  advisable  to   increase  the  diameter  of 


Suitable   Proportions   for   H4-Ya»d   Obanob-Pbel 
Dredge    with    50-Foot   Reach 

Width    of    hull 36  ft. 

Length  of  hull    80  ft. 

Depth    of    hull 6  ft. 

Length  of  boom   75  ft. 

Spread  of  main  drums 16  ft. 

Double-cylinder    main   engine 10x12  in. 

Boiler     80  hp. 

Diameter   of   staclc 27  in. 

Height  of  stack 50  ft. 


stack  to  30  in.  and  reduce  the  height  to 
40  ft.  Such  an  outfit  should  operate  on 
about  300  lb.  of  coal  per  hour. 

The  lack  of  suitable  boiler-feed  water  and 
the  difficulty  of  transporting  fuel  and  sup- 
plies to  their  plants  have  caused  many 
dredge  owners  to  consider  the  use  of  inter- 
nal combustion  engines  in  the  place  of 
steam  power.  The  high  price  of  gasoline 
makes  this  unavailable  as  a  dredge  fuel, 
but  recently-developed  engines  operating  on 
low  grades  of  kerosene,  distillate  and  even 
crude  oil  are  now  generating  power  for 
practically  all  purposes  and  are  being  used 
to  a  limited  extent  on  dredges.  These  en- 
gines, lack  the  flexibility  of  the  steam  plant 
and  their  use  on  dredges  requiring  numer- 
ous simultaneous  operations  presents  seri- 
ous difficulties.  It  is  believed,  however, 
that  these  will  be  overcome.  In  large  plants 
the  result  will  doubtless  be  secured  by  the 
use  of  a  single  or  double  power  unit  driv- 
ing a  generator  which  will  furnish  current 
for  the  individual  motors  used  to  drive  each 
portion  of  the  mechanism.  The  experience 
already  gained  in  the  operation  of  elec- 
trically equipped  dredges  in  other  sections 
will  be  of  value  in  this  development. 

Constant-Speed    Engines    Satisfactory 

Gravity  swing  dredges  may  be  operated 
satisfactorily  by  single,  constant-speed 
engines,  the  speed  of  hoisting  lines  and 
other  operations  being  regulated  by  the 
slipping  of  friction  clutches.  The  control 
of  hoisting  speed  by  the  slipping  of  fric- 
tions is  considered  by  many  as  wasteful  and 
unsatisfactory,  but  with  a  properly  de- 
signed device  it  has  been  found  satisfac- 
tory, especially  on  machines  of  moderate 
size.  For  such  service,  the  friction  blocks 
should  be  of  generous  dimensions  and 
turned  true  so  that  there  will  be  complete 
contact  over  a  large  area.  Maple  seems  to 
be  preferred  for  friction  blocks  by  manu- 
facturers of  dredging  and  hoisting  machin- 
ery, but  the  writer  has  secured  better  re- 
sults at  a  smaller  cost  by  using  well-sea- 
soned black  gum.  Any  good  pattern  maker 
can  turn  out  a  satisfactory  set  of  blocks 
if  given  an  accurate  set  of  drawings  to 
work  from.  A  small  gravity  swing  dredge 
has  been  operated  from  a  constant-speed, 
internal-combustion  engine  for  a  period  of 
over  three  months  without  renewal  of  the 
black  gum  friction  blocks  used  in  control- 
ling the  main  hoisting  drums. 


biles  and  trucks  of  various  makes.  The 
plan  is  intended  to  be  used  only  for  the  pur- 
pose of  equipment  valuation.  It  requires, 
of  course,  some  simple  and  approximate 
rule  for  determining  what  may  be  called  the 
ultimate  mileage,  or  that  mileage  beyond 
which  considerable  renewals,  reconstruc- 
tion or  entire  replacement  would  theo- 
retically be  necessary.  With  machines  of 
various  makes,  merits,  types  and  costs,  such 
a  determination  should  have  a  uniform  bar 
sis.  Obviously,  the  most  available  is  the 
single  factor  of  initial  cost. 

Empirical  Formulas  Derived  From 
Data  Available 

The  automobiles  and  trucks  owned  by  the 
District  of  Columbia  are  used  chiefly  on  con- 
struction work  and  operate  over  an  area  of 
about  70  square  miles.  Only  a  compara- 
tively small  portion  of  this  district  has  as 
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Mileage  Used  as  Basis  for 
Computing  Depreciation 

Value   of    Automobiles   and   Motor   Trucks   of 

Given  Cost  and  Size  Written  Off  at  Rate 

Based  on  Probable  Mileage 

By  ASA  E.  PHILLIPS 

Superintendent,  Sewer  Department, 

Washington,  D.  C. 

THE  SUBSTITUTION  of  a  mileage  ba- 
sis for  the  time-of-service  basis  hereto- 
fore used  has  been  suggested  by  the  writer 
for  determining  the  average  approximate 
depreciation  of  municipally  owned  automo- 


ULTIMATE    MILEAGE 
DEPRECIATION  IN  TERMS  OF  MIUOACE 

yet  smooth  pavements,  and  the  vehicle* 
under  consideration  are  operated  largely  in 
unimproved  sections.  The  following  sim- 
ple empirical  formulas,  based  on  such  data 
as  are  available,  have  been  derived  as  a 
tentative  solution  of  this  vexatious  problem 
of  valuation : 
For  automobiles,  M  =  5000  -^U] 

For  trucks,  M  =  5000  -fcir— 

M  =  Ultimate  mileage ; 

C  =  Initial  cost ; 

L  =  Load  capacity  in  tons. 

Based  on  these  formulas,  the  curves 
shown  in  the  diagram  indicate  the  ultimate 
mileage  for  automobiles  costing  from  $300 
to  $5,000  and  for  trucks  costing  from  $1,000 
to  $5,000.  In  the  case  of  trucks  it  has  been 
assumed  that  under  service  conditions  the 
ultimate  mileage  varies  inversely  as  some 
function  of  the  load  carried.  In  other  words, 
it  is  assumed  that  a  3-ton  truck  of  the  same 
initial  cost  would  probably  have  less  mile- 
age than  a  2-ton  truck,  other  conditions  be- 
ing equal.  These  formulas,  of  course, 
should  be  used  only  for  the  purpose  for 
which  they  were  derived,  and  can  in  no 
sense  be  relied  on  to  give  a  measure  of  rel- 
ative values.  Possibly,  however,  they  may 
have  a  somewhat  wider  application  in  the 
way  of  determining  the  mileage  which 
should  be  realized  from  reconstruction  and 
replacement,  and  might  be  made  to  serve 
as  an  indication  of  the  economic  expedi- 
ency of  such  an  investment.  So  much  de- 
pends, however,  on  the  condition  of  roada 
and  on  the  care,  good  sense  and  judgment 
of  operation  that  the  question  of  the  ac- 
tual ultimate  mileage  of  such  vehicles  ia 
beyond  any  possible  statement. 
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CRANE  RUNWAYS  95  FEET  HIGH  AND  600  FEET  LONG  ON    15  X  25-FOOT  TOWERS 

Special  Trusses  of  Rolled  Beams  Used  in 
Walls  of  Sun  Shipbuilding  Plant 

Five  Launching  Ways  Are  Served  by  Ten  15-Ton  Cranes  of  112- 
Foot  Span  and  95-Foot  Lift — Runways  Cantilevered  at  Each  End 


SUPPLEMENTING  the  general  descrip- 
tion of  the  new  plant  of  the  Sun  Ship- 
building Company  near  Chester,  Pa.,  in  the 
issue  of  Oct.  21,  page  498,  special  features 
of  the  steel  framework  of  the  main  build- 
ings and  the  high  crane  girder  supports 
above  the  shipways  are  here  illustrated. 
Heavy  trusses  built  of  Bethlehem  beams 
with  connections  for  runway  beams,  roof 
columns,  rafters  and  floor  girders  are  used 
in  the  walls  between  the  main  parts  of  the 
buildings.  As  shown  in  the  previous 
article,  the  main  buildings  are  laid  out  as 
a  large  H  in  plan.  At  the  junction  between 
them  overhead  trusses  span  two  80-ft  6-in. 
openings  and  one  69-ft.  opening  correspond- 
ing to  the  bays  of  the  fabricating  shop, 
which  is  the  cross-bar  of  the  H. 

The  five  sets  of  crane  runways  above  the 
reinforced-concrete  shipways  are  supported 
upon  high  towers  15  x  25  ft.  in  plan,  with 
girder  beams  for  the  vertical  columns.  In 
fact,  this  type  of  rolled  section  was  used 
for  columns  throughout  the  buildings.  The 
heavy  columns  required  to  support  the 
above-mentioned  trusses  between  the  build- 
ings are  30-in.  200-lb.  Bethlehem  girder 
beams. 

Typical  Details  of  Teuss 

The  latticed  girders  or  Pratt  trusses 
spanning  the  openings  between  the  laying- . 
out  shop  and  the  fabricating  shop  are  de- 
signed to  give  20-ft.  clearance.  They  carry 
the  roof  columns  of  the  outside  buildings, 
the  sloping  rafter  for  the  roof  of  the  fabri- 
cating shop,  the  plate  girders  supporting 
the  mold-loft  floor,  and  the  5-ton  crane  run- 
way beams  in  the  laying-out  shop.  As  in- 
dicated by  the  typical  details  here  repro- 
duced, these  trusses  are  built  of  15-in.  Beth- 
lehem beams  and  girders,  making  the  con- 
nections for  the  attached  parts  relatively 
simple.  It  will  be  seen  that  the  top-chord 
member  is  made  continuous  across  the  col- 
umns between  adjacent  trusses,  introducing 
continuity  of  action,  which,  however,  was 
not  considered  in  computing  the  stresses, 
but  it  was  done  to  give  additional  stiif- 
ness. 


The  total  weight  of  these  heavy  trusses 
is  21  tons  for  the  80-ft.  6-in.  spans  and  16 
tons  for  the  69-ft.  spans.     They  were  de- 


tailed with  V2-in.  gusset  plates  and  %-in. 
rivets. 

The  five  launching  ways  to  the  south 
of  the  assembling  shop  are  served  by  over- 
head bridge  cranes,  two  in  each  aisle,  of 
15-ton  capacity,  112-ft.  span  and  95-ft.  lift. 
The  total  600-ft.  length  consists  of  eight 
alternate  25-ft.  and  50-ft.  bays,  with 
towers  designed  as  shown  in  one  of  the 
drawings.  The  runway  beams  are  3  ft. 
apart,  braced  by  angle  bracing  and  cross- 
frames,  as  indicated  in  the  plan  and  end 
views.  The  main  girders  are  6  ft.  deep  and 
the  tower  spans  are  30-in.  I-beams.  Trans- 
verse 30-in.  200-lb.  girder  beams  carry  the 
loads  to  the  columns. 

Diagonal  bracing  of  single  angles  is  used 
on  all  sides  except  for  the  lower  panel  in 
the  transverse  planes,  where  a  portal  is 
required  to  allow  clearance  above  the  rail- 
road track  passing  through  the  towers. 
Horizontal  bracing  is  provided  at  each  panel 
point.  In  the  design  25  per  cent  was  added 
to  crane-load  stresses  to  allow  for  impact. 

At  each  end  the  runways  project  beyond 
the  supporting  bents.  On  the  north  end  the 
6-ft.  girder  is  designed  as  a  cantilever  pro- 
jecting 10  ft.  over  the  roof  of  the  as- 
sembling shop,  thereby  permitting  the  hook 
of  the  end  crane  to  fall  close  to  the  build- 
ing. On  the  south,  or  river,  end  special 
runway  girders  composed  of  30-in.  Bethle- 
hem I-beams  with  a  15-in.  channel  riveted 
to  each  flange  project  16  ft.  beyond  the  end 
tower,  bringing  the  hook  over  the  stern  post 
and  rudder  frame  of  the  ship.    Braced  diag- 


Elevation 

TYPICAL    DETAILS    OF    80-FOOT    6-INCH    TRUSS    BETWEEN    MAIN   BUILDINGS 
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BRACED  TOWERS   SUPPORT  CRANE  GIRDERS  ABOVE  LAUNCHING   WAYS 


December  16,  1916 


onal  struts  support  this  end,  as  shown,  by 
a  connection  to  the  tower  panel  point  below. 

10,000  Square  Feet  of  Sliding  Doors 

About  10,000  sq.  ft.  of  sliding  doors  are 
required,  consisting  principally  of  five  large 
doors,  23  ft.  wide  and  38  ft.  high,  opposite 
the  shipways,  permitting  complete  bulk- 
heads to  be  removed  from  the  assembly 
shop  to  the  shipways. 

Among  the  other  features  in  these  large 
buildings  may  be  mentioned  the  rubberoid 
roofing  used  on  2-in.  sheathing  and  12-in. 
■channel  purlins  for  the  roofs;  the  continu- 
ous bands  of  solid  rolled-steel  Fenestra  wall 
sash  (with  30-per  cent  ventilation  in  the 
walls  and  50-per  cent  ventilation  in  the 
monitors),  giving  80,000  sq.  ft.  of  glazing 
out  of  the  total  170,000  sq.  ft.  of  side  walls, 
or  47  per  cent;  the  design  of  the  roof 
trusses  in  the  fabricating  shop  to  carry  con- 
centrated loads  of  3  tons  at  any  panel  point 
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Railroads  Involved  Protest  Against  First  Two 
Tentative  Valuation  Reports 

Atlanta,  Birmingham  &  Atlantic  and  Texas  Midland  Take  Exception 
to  Many  Features  of  Findings  of  Interstate  Commerce  Commission 


made  by  the  Atlanta, 
JT  Birmingham  &  Atlantic  Railway  on 
fifty-six  counts  and  by  the  Texas  Midland 
Railroad  on  twenty-eight  against  the  tenta- 
tive valuations  of  those  roads  reported  in 
October  by  the  Interstate  Commerce  Com- 
mission. In  the  main,  these  protests  are 
along  the  line  of  the  arguments  presented 
by  the  carriers  at  the  various  valuation  con- 
ferences that  have  taken  place  in  Washing- 
ton, and  could  have  readily  been  predicted. 
Features  of  them  are  here  presented,  how- 
ever, as  they  relate  to  the  first  two  rail- 
roads reported  on  by  the  commission.     (Ab- 
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HEAVY  TRUSSES  AT  CONNECTION  OF  LAYING-OUT  SHOP  WITH  FABRICATING  SHOP 


to  provide  for  future  monorails,  with  12-in. 
I-beams  for  attachment  as  required,  and 
the  use  of  minimum-size  angles  of  3  x  2%  x 
5/16.  About  6000  tons  of  structural  steel- 
work was  erected  in  four  months  by  two 
30-ton  industrial  cranes  equipped  with 
85-ft.  booms  and  15-ft.  outriggers. 

All  the  main  buildings  were  designed  by 
the  engineering  department  of  the  Belmont 
Iron  Works  of  Philadelphia,  of  which  J.  G. 
Shryock  is  designing  engineer.  The  steel 
was  fabricated  at  their  Eddystone  bridge 
shop,  of  which  A.  F.  Rader  is  superintend- 
ent. The  erection  work  was  done  by  their 
erection  department,  of  which  B.  T.  Mial 
is  manager.  All  details  were  subject  to  the 
supervision  and  approval  of  the  Sun  Ship- 
building Company,  of  which  J.  Howard  Pew 
is  president  and  J.  N.  Pew,  Jr.,  vice-presi- 
dent. 

Painted  Curbs  Warning  Signals 

By  ordinance  many  cities  specify  that 
vehicles  may  not  stand  within  a  certain  dis- 
tance of  a  fire  hydrant.  In  San  Bernardino, 
Cal.,  it  is  15  ft.,  and  as  a  reminder  the  fire 
chief  has  had  the  hydrant  curb  painted  red. 
In  addition  in  white  letters  are  stenciled  the 
words  "Keep  Away."  In  some  of  the  out- 
lying districts  of  Chicago  the  curb  opposite 
catchbasins  has  been  painted  red,  presuma- 
bly for  the  purpose  of  quick  location  should 
the  sewer  clog  and  flood  a  large  area  of  the 
adjacent  pavement.  Following  a  heavy  snow- 
fall the  location  will  be  facilitated,  as  gutter 
plows  will  uncover  the  curb. 


stracts  of  the  reports  were  published  in  the 
Engineering  Record  of  Nov.  11,  page  598.) 
The  two  protests  have  been  published  and 
distributed  among  the  carriers  by  the  gen- 
eral secretary  of  the  Presidents'  Conference 
Committee,  Thomas  W.  Hulme,  Philadel- 
phia. The  Atlanta,  Birmingham  &  Atlantic 
brief  contains  fifty-nine  pages,  and  is  signed 
by  E.  T.  Lamb,  president ;  that  of  the  Texas 
Midland  contains  forty-three  pages,  and  is 
signed  by  L.  W.  Wells,  assistant  to  the  gen- 
eral manager  and  chief  engineer.  It  may 
be  noted  that  where  the  commission  allows 
$24,154,998  for  the  reproduction  cost,  ex- 
clusive of  land,  of  the  Atlanta,  Birmingham 
&  Atlantic,  the  carrier  claims  $39,079,- 
260.74. 

Atlanta,  Birmingham  &  Atlantic 

Exception  was  first  taken  by  the  Atlanta, 
Birmingham  &  Atlantic  to  the  capital  lia- 
bilities reported— $59,565,176.  Mr.  Lamb 
admits  that  the  figure  was  correct  for  June 
30,  1914,  the  date  of  valuation  (when  the 
property  was  under  a  receivership),  but 
points  out  that  by  the  reorganization  of 
Dec.  31,  1915,  the  capitalization  was  re- 
duced to  $39,290,000  par  value.  He  points 
out  further  that  since  the  reorganization 
gross  revenues  have  increased,  transporta- 
tion expenses  have  decreased  and  the  com- 
pany has  acquired  a  large  cash  balance.  He 
contends  therefore  that  a  tentative  valua- 
tion not  completed  until  Oct.  19,  1916,  and 
given  to  the  public  on  that  date,  which  does 
not  direct  attention  to  the  changes  in  own- 


ership, the  reduction  of  outstanding  cap- 
ital liabilities  and  the  increase  of  earnings, 
all  prior  to  Oct.  19,  1916,  is  misleading, 
and  is  calculated  to  affect  the  carrier  in- 
juriously. 

Complete  omission  is  charged  of  various 
elements  of  property  used  but  not  owned  by 
the  carrier.  Among  these  are  the  passen- 
ger stations  at  Atlanta  and  Birmingham. 

Many  Arbitrary  Assumptions  Changed 

Objection  is  raised  to  numerous  so-called 
arbitrary  assumptions.  These  include  as- 
sumptions that  certain  lands  actually  ac- 
quired and  held  for  carrier  purposes  were 
not  so  acquired  and  held,  the  assumption 
having  been  made  without  consultation  with 
the  carrier;  that  in  reproduction  right-of- 
way  and  terminal  lands  will  be  ready  on  the 
date  construction  begins,  without  the  neces- 
sity of  a  prior  purchase  and  expenditure 
upon  which  interest  will  accumulate;  that 
when  the  physical  parts  of  a  railroad  have 
been  connected  for  initial  operation  the  con- 
struction is  complete,  and  no  other  construc- 
tion expense  will  be  necessary;  that  in  re- 
production there  will  be  no  depreciation  in 
engineering  costs  but  will  be  depreciation 
in  labor  costs,  and  in  taxes,  interest  and  all 
other  overhead  costs.  "It  is  assumed," 
states  the  protest,  "that  as  to  certain  phys- 
ical properties  only  cost  figures  are  to  be 
ascertained  and  reported,  and  that  as  to  cer- 
tain other  properties,  such  as  land,  only 
figures  of  value  are  to  be  ascertained  and 
reported,  and  that  as  to  depreciation  the 
same  is  to  be  ascertained  and  reported  in 
terms  of  'value'  and  that  by  a  combination 
of  these  several  figures  of  'cost'  and  'value' 
a  sane  and  intelligible  result  of  the  'value' 
of  all  the  property  and  its  'cost  of  reproduc- 
tion' may  be  determined." 

Regarding  aids,  gifts,  grants  of  right- 
of-way  and  donations,  protest  is  made 
against  the  placing  of  land  in  that  cate- 
gory merely  because  the  consideration 
named  in  the  deed  was  nominal.  Attention 
is  called  to  an  alleged  donation  in  the  town 
of  La  Grange,  where,  as  a  matter  of  fact, 
the  protest  states,  the  grant  was  the  result 
of  a  valid  contract  giving  the  town  a  sub- 
stantial concession  in  the  matter  of  rates 
from  the  East,  which  concession  has  cost, 
is  now  costing  and  will  continue  to  cost  the 
carrier  a  substantial  sum  of  money. 

Working  Capital  Omitted 

Working  capital,  Mr.  Lamb  finds,  is 
omitted  in  the  tentative  valuation,  although 
it  appears  in  the  accounting  report  that  on 
June  30,  1914,  the  carrier  had  a  total  of 
current  assets,  including  cash  on  hand, 
amounting  to  $1,576,359.74.  The  carrier 
protests  that  there  should  be  included  in 
the  cost  of  reproduction  a  sum  for  working 
capital  not  less  than  $200,000. 

The  protest  holds  it  inconsistent  to  make 
no  allowance  for  development  expenses, 
while  nevertheless  reporting  a  net  loss 
amounting  to  $4,446,095.25,  some  part  of 
which  loss,  the  brief  states,  was  undeniably 
incurred  in  developing  the  property.  The 
carrier  claims  under  this  heading  a  sum  of 
not  less  than  $2,500,000. 

The  commission's  engineering  report  is 
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asserted  to  be  in  error  in  assuming  that  in 
reproduction  the  bulk  of  construction  mate- 
rial would  be  delivered  by  construction 
trains.  In  the  mountainous  regions  it  is 
protested  that  this  would  be  impossible. 

Interest  During  Construction 

Where  the  commission  allows  $1,215,737 
for  interest  during  construction,  the  carrier 
claims  $3,183,446.  The  carrier  protests 
that  the  construction  period  assumed  should 
be  from  36  to  60  months  instead  of  from 
18  to  36,  that  not  less  than  6  per  cent  per 
annum  interest  should  be  allowed  and  that 
to  this  should  be  added  an  allowance  for  dis- 
counts and  commissions.  As  to  all  other 
overhead  items  the  figures  the  carrier 
claims  are  based  on  the  same  percentages 
as  those  used  by  the  commission,  applied  to 


Table   1 — Allowancb  of  Commission  and  Allow- 
ances   Claimed   bt    Atlanta,    Bihmingham    & 
Atlantic  for  Various  Items 

Claas                                      Commission  C^rier 

Road  : 

Engineering    »589,503  11.004,426 

Grading     5,263,885  6,992,993 

Trestles   and  culverts 2,370,728  2,985,590 

Ties    999,281  1,366,408 

Ralls     2,717,804  3,023,265 

Ballast     381,770  830,340 

Track     laying     and     sur- 
facing       716,765  1,210,489 

Kquipment : 

.Ste:un  locomotives    1.263,647  1.353,362 

Freight-train   cars    2,895,376  3,065,254 

Passenger-train  cars   ....  399,780  488,930 

Genera!    expenditures : 

Interest    during    construc- 

Ucn     1,215,737  3,183,446 

Total     ?22,546,132      $30,058,370 

Georgia  Terminal   Company        903,270         1,442,256 
Alabama  Terminal  Railroad        705,596  897,252 

Grand   Total    f 24,154,998     $32,397,878 

Tabus  2 — Additional  Allowances  Claimed  by  At- 
lanta, Birmingham  &  Atlantic 

Abandoned  property   $210,000.00 

Development  cost    2,500,000.00 

Appreciation    1,250,000.00 

Current  assets,  including  working 
capital  and  materials  and  sup- 
plies       1,576,359.74 

Telegraph    property    123,709.00 

Property    leased    to    Woodward    Iron 

Company    1,021,314.00 

Total $6,681,382.74 


the  figures  of  the  various  roadway  and 
equipment  accounts  increased  to  the 
amounts  claimed  by  the  carrier. 

The  commission  allowance  of  $589,503 
for  engineering  in  the  case  of  the  Atlanta, 
Birmingham  &  Atlantic  proper  the  carrier 
considers  grossly  inadequate.  The  carrier 
protests  that  this  amount  should  be  not  less 
than  $1,400,426.  It  contends  that  the  allow- 
ance for  engineering  should  be  not  less 
than  5  per  cent  of  roadway  and  equipment 
accounts  3  to  47,  exclusive  of  accounts  39, 
40  and  41.  The  carrier  protests  that  the 
amounts  allowed  for  engineering  in  the 
case  of  the  terminal  companies  are  also 
grossly  inadequate. 

Abandoned  Property 

To  support  his  contention  that  much 
abandoned  property  should  be  included  in 
reproduction  cost,  Mr.  Lamb  cites  the  case 
of  the  Eastern  Railway  of  Alabama.  Here 
was  a  20-mile  line  which  interfered  ma- 
terially with  the  proposed  line  of  the  car- 
rier, and  rather  than  construct  an  entirely 
new  line  avoiding  the  existing  road  it  was 
found  cheaper  to  buy  the  existing  road, 
utilize  8.3  of  the  20  miles  and  abandon  the 
remainder.  The  line  cost  $429,000,  and  the 
total  salvage  did  not  exceed  $229,000.  The 
carrier  claims  therefore  an  allowance  of 
$200,000  at  this  point  under  the  heading 
of  abandoned  property. 

These  are  only  a  few  of  the  company's 


criticisms  of  the  commission's  treatment  of 
the  road,  equipment  and  general-expendi- 
ture accounts.  The  carrier  also  enumerates 
a  long  list  of  items  omitted  entirely,  these 
including  contingencies,  assessments  for 
public  improvements,  overhead  crossings 
actually  paid  for,  engineering  and  recon- 
naissance expenses  in  preliminary  and  lo- 
cation surveys,  excess  cost  of  maintenance 
and  operation  before  track  and  roadbed 
have  seasoned,  franchises,  appreciation, 
maps  and  plans,  and  time  tables,  car  sched- 
ules, tickets  and  many  other  materials  that 
would  have  to  be  purchased  as  part  of  the 
investment  in  advance  of  earnings.  The 
commission  is  held  to  be  in  error  in  failing 
to  show  "other  values  or  elements  of 
values."  The  carrier  disagrees  absolutely 
with  the  commission's  interpretation  of  de- 
preciation, but  complains  in  addition  that 
because  the  commission's  report  does  not 
set  forth  the  basis  for  the  depreciation  de- 
duction, and  because,  furthermore,  the  gov- 
ernment's field  men  have  been  permitted 
to  modify  the  declared  practice  of  the  com- 
mission as  set  forth  in  the  memorandum  of 
the  Engineering  Board,  the  carrier  is  un- 
able, when  dissatisfied  with  an  estimate 
made,  to  show  that  any  rule,  method  or 
principle  was  departed  from.  The  carrier 
complains  also  that  the  methods  of  arriving 
at  unit  costs  have  not  been  set  forth  fully 
and  clearly  enough  to  permit  the  carrier  to 
check  the  figures. 

A  comparison  between  the  allowances 
made  by  the  commission  and  those  claimed 
by  the  carrier  for  some  of  the  principal 
items  is  afforded  by  Table  1.  The  grand 
total  allowed  by  the  commission,  exclusive 
of  land,  is  $24,154,998.  The  total  of  the 
corresponding  items  as  figured  by  the  car- 
rier is  $32,397,878.  In  addition  to  this, 
however,  the  carrier  claims  the  items  shown 
in  Table  2,  for  which  the  commission  makes 
no  allowance.  They  total  $6,681,382.74, 
bringing  the  grand  total,  exclusive  of  land, 
to  $39,079,260.74. 

Treatment  of  Land  Protested 

Coming  down  to  land,  the  carrier  protests 
against  the  giving  of  land  a  different  treat- 
ment from  that  given  the  other  physical 
properties  of  the  carrier.  It  protests  that 
with  "present  value"  shown  as  it  has  been 
for  land,  while  for  all  other  physical  prop- 
erties only  cost  figures  are  reported,  it  is 
impossible  to  determine  the  total  cost  of  re- 
producing all  the  physical  properties  of  the 
carrier  owned  or  used  by  it  for  its  pur- 
poses as  a  common  carrier,  or  to  determine 
the  present  value  of  the  same.  The  carrier 
protests  that  in  order  to  determine  either 
the  present  value  of  all  the  physical  prop- 
erties or  the  cost  of  reproducing  same,  all 
of  them,  including  land,  must  be  treated 
alike,  and  either  the  present  value  or  the 
cost  of  reproducing  must  be  stated  after 
each  piece  of  such  physical  properties. 

The  carrier  protests  that  inasmuch  as 
the  commission's  land  report  states  that 
"the  fair  market  value  of  similar  adjoining 
or  adjacent  lands  was  ascertained,  and  the 
unit  of  value  of  such  lands  constituted  the 
value  which  was  applied  to  the  zones  of  the 
carrier's  lands,"  the  figures  reported  do 
not  state  the  true  present  value  of  the  lands, 
and  are  meaningless  and  worthless  for  any 
purpose.  As  instances  where  the  so-called 
"present  value"  is  considerably  less  than 
the  amount  actually  paid,  the  brief  cites 
one  parcel  given  a  "present  value"  of  $3,- 
843.75  that  actually  cost  the  company  $39,- 


992.17  and  another  given  a  present  value 
of  $20,775  that  actually  cost  $40,658.43. 
The  carrier  protests  that  in  the  absence  of 
evidence  showing  that  it  was  reckless  or 
improvident  in  prices  paid  for  lands,  it  can- 
not be  allowed,  in  determining  the  cost  of 
reproduction  of  its  property,  a  less  amount 
than  it  actually  paid. 

Further  protest  is  made  that  certain 
lands  have  been  classed  as  non-carrier  lands 
that  were  acquired  for  carrier  purposes  and 
are  now  so  held,  and  that  in  acquiring  and 
holding  such  lands  for  carrier  purposes  it 
has  acted  reasonably  and  prudently  and 
with  good  judgment. 

As  compared  with  the  "present  value"  of 
$2,291,413  allowed  by  the  commission,  the 
carrier  claims  a  cost  of  reproduction  on  the 
valuation  date,  exclusive  of  interest,  of  not 
less  than  $8,192,369.  In  addition  to  this  it 
is  contended  that  interest  should  be  allowed 
on  its  lands  at  6  per  cent  per  annum  for 
from  two  to  four  years,  amounting  to  a 
total  of  $1,860,329. 

Texas  Midland  Railroad 

Considerably  less  detail  is  given  in  the 
protest  of  the  Texas  Midland  Railroad.  No 
figures  are  presented  to  show  what  repro- 
duction cost  totals  the  carrier  would  claim. 
In  general,  the  arguments  are  similar  to 
those  of  the  Atlanta,  Birmingham  &  Atlan- 
tic.     The   carrier    does,   however,   present 


Table    3 — Comparative    Unit    Prices    Allowed    bt 
Commission  and  Claimed  by   Texas   Mid- 
land Railroad 

Account  Commission  Carrier 

Earth   excavation,   cu.    yd $0.15  $0.18 

Earth   embankment,   cu.    yd 135  .18 

Hardpan     24  .35 

Loose   rock,  cu.   yd 35  .43 

Solid    rock,    cu.    yd 67  .97 

Pile   trestles,    lin.    ft 11.80  20.00 

Concrete,    cu.    yd $8.90   to  11.80  '15.00 

Ballast,  sand,  cu.  yd 15  .36 

Ballast,    stone,    cu.    yd 65  .80 

Tracklaying  and  surfacing : 

Ballasted  track,  mile 780.00      1,185.00 

Installing   turnouts,    each 20.00  50.00 

•Only  1118  cu  yd.  of  concrete  in  all. 

claims  of  unit  prices  considerably  in  excess 
of  those  allowed  by  the  commission.  Some 
of  the  comparative  figures  are  presented  in 
Table  3.  The  carrier  also  asserts  that  14 
miles  of  railroad  under  joint  use  with  an- 
other company  were  omitted  entirely  from 
the  tentative  valuation. 


Five  Cities  Now  Operating  Home-Made 
Alum  Plants 

Highly  .basic  aluminum  sulphate  as  a  co- 
agulant for  water  purification  is  now  being 
made  by  plants  on  the  ground  in  five  cities 
— Columbus,  Ohio;  Trenton,  N.  J.;  Spring- 
field, Mass.;  Omaha,  Neb.,  and  Montreal 
Canada.  In  addition  a  private  plant  is 
being  operated  at  the  factory  of  the  In- 
dependent Packers  Fertilizers  Company, 
Columbus,  from  which  a  number  of  water 
plants  have  been  supplied  with  the  alum 
cake  in  which  10  to  14  per  cent  of  the 
aluminum  content  is  basic.  C.  P.  Hoover, 
chemist  in  charge  of  the  Columbus  water 
softening  and  purification  plant,  recently 
was  granted  patent  1,197,123  on  this  process 
of  purifying  water.  One  of  his  main  claims 
is  that  this  highly  basic  alumina  being  less 
stable  than  the  acid  combined  alumina  dis- 
sociates quickly.  Hence  there  result  a  quick 
coagulation,  large  flocks  and  quick  sedimen- 
tation. This  is  considered  of  particular  ad- 
vantage in  treating  cold  water,  as  or- 
dinarily the  reactions  in  it  are  slow. 
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Timber-Incased  Concrete  Caisson  to  Be  Sunk 
142  Feet  for  New  London  Bridge 

Jets  Opening  Outside  as  Well  as  Under  Cutting  Edge  to  Guide  High 
Boxes — Three  Air  Caissons  and  Two  Cofferdam  Abutments  in  Contract 


TIMBER-INCASED  concrete  caissons 
sunk  by  open  dredging  to  depths  be- 
yond the  reach  of  the  pneumatic  process 
feature  the  construction  of  the  new 
Thames  River  Bridge  of  the  New  York, 
New  Haven  &  Hartford  Railroad  at  New 
London,  Conn.  In  sinking  these  caissons, 
30  X  94  and  42  x  99  ft.  in  plan,  to  depths 
of  110  and  142  ft.  below  mean  low  tide 
level,  an  extensive  system  of  jets,  ar- 
ranged to  loosen  the  material  beneath  and 
to  play  a  film  of  water  up  any  one  or  all 
of  the  four  outside  faces,  is  being  used 
to  guide  them  down  in  correct  position. 
Requiring  some  3,000,000  ft.  b.m.,  these 
piers  represent  an  unusual  consumption 
of  structural  timber  for  a  single  bridge 
project. 

Besides  the  three  dredged  caissons,  two 
abutments  are  being  built  in  cofferdam, 
and  the  fourth  pier  will  be  sunk  by  the 
pneumatic  process.  As  the  rock  ledge 
dips  about  40  ft.  in  the  length  of  this 
pier,  three  cylinder  piers  will  be  sunk  to 
support  it  instead  of  sinking  a  full-size 
caisson.  This  will  greatly  reduce  the  rock 
excavation  under  air.  Except  the  com- 
pressor plant  for  these  caissons  and  the 
plant  at  the  shipyard  where  the  caissons 
are  built,  the  work  is  being  carried  out 
largely  with  floating  equipment,  including 
an  unusual  concrete  barge,  described  on 
page  752  of  this  issue. 

Wood  and  Concrete  Caissons 

The  three  caissons  to  be  sunk  by  open 
dredging  have  cutting  edges  of  steel  filled 
with  concrete,  not  only  under  the  outside 
walls,  but  also  under  the  center  wall  and 
cross-walls  between  the  dredging  pockets. 
This  construction  will  give  greater  bear- 
ing in  going  down  and  reduce  the  stresses 
from  possible  uneven  support.  It  also 
makes  possible  the  use  of  heavier  concrete 
walls  between  the  dredge  wells.  The  lift 
pier  caisson  has  a  longitudinal  wall  of 
reinforced  concrete,  while  the  two  narrow 
caissons  have  timber  center  walls  3  ft. 
thick.  The  reinforced-concrete  walls  sur- 
rounding the  dredge  wells  give  a  strength 
and  stiffness  unattainable  with  an  all- 
timber  structure,  while  the  use  of  timber 
for  outside  walls  and  dredge  wells  gives 
greater  ease  and  flexibility  of  construc- 
tion after  floating  than  with  an  all-con- 
crete structure.  With  the  latter,  concrete 
must  be  kept  above  water;  while  with  the 
caisson  designed,  the  top  of  concrete  is 
below  water  during  the  entire  sinking, 
and  it  is  not  expected  that  extra  weight 
will  be  needed.  The  pier  shafts  them- 
selves will  be  started  30  ft.  below  mean 
low  water. 

Caisson  Launched  from  Marine  Railway 

The  contractors  leased  a  marine  rail- 
way of  2500-ton  capacity  on  the  west  bank 
of  the  Thames  a  mile  above  the  site.  Here 
the  caissons  for  piers  1  and  2  have  been 
begun  and  launched  and  that  for  pier  3 
is  being  built.  The  cutting  edges  are  as- 
sembled on  a  false  bottom  resting  on  the 
ways  and  the  timber  work  is  carried  up 
about  eight  courses.  The  concrete  is  then 
placed   in   the  cutting  edges  and   up  to  a 


depth  of  one  course  in  the  cribwork.  A 
mixer  at  the  center  of  the  north  side  of 
the  ways  is  supplied  by  a  track  to  the  end 
of  a  pier  north  of  the  ways,  where  sand 
and  gravel  are  received  in  scows.  Cement 
is  delivered  on  a  siding  from  the  Central 
Vermont  Railroad.  The  concrete  is  placed 
by  a  derrick,  which  is  also  used  to  set  the 
steel  and  timber. 

With  the  caisson  concrete  above  the 
lower  course  of  timber  the  ways  are  low- 
ered down  the  railway  till  the  structure 
floats  and  can  be  towed  to  the  site.  The 
timber  for  the  first  buildup  is  delivered 
and  framed  at  the  north  side  of  the  ways, 
where  a  power  saw  is  located.     The  rest 


of  the  timber  is  delivered  and  framed  in 
the  north  end  of  the  shipyard.  Here  it  is 
rolled  into  the  water,  rafted  by  courses, 
and  towed  to  the  bridge  by  gasoline 
launches. 

Second  Buildup  Placed  Before  Removing 
False  Bottom 

For  placing  the  second  buildup  the  cais- 
sons have  been  tied  up  successively  to  the 
north  end  of  the  fender  pier  for  the  pres- 
ent drawspan,  where  an  air  compressor 
and  a  boiler  for  running  the  air  boring 
machines  and  drift-pin  hammers  are  in- 
stalled. With  a  derrick  boat  alongside  to 
place  the  timbers,  the  caissons  are  built 
up  as  high  as  they  can  float  and  still  per- 
mit the  removal  of  the  false  bottom.  The 
dredging  wells  are  then  filled  with  water 
to  river  level,  thus  relieving  the  pressure 
on  the  false  bottom,  and  enough  gravel  is 
dumped  into  the  dredging  wells  to  over- 
come the  buoyancy  of  the  false  bottom. 
About  80  yd.  was  required  for  the  first 


Longitudinal  Section 


Side  View 


Cell  section       Well  Section 


TIMBER  AND  CONCRETE   DESIGN   OF  CAISSONS   GIVES   GREAT    FLBXCIBILITY    IN    CONSTRUCTION 


EyeMf  af  fach  £nd  of 
n'  Caulking  Slick ' 
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Half  Section  through  Dredging  Well 


Detail  of  Caulking  Joint 


Part  Longitudinal  Section  thtough  Dredging  Wells 
false  bottom's  seal  to  caisson  broken  for  removal  by  fulling  out  calking  stick 
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LABGE  CAISSONS,  SUNK  TO  UNUSUAL  DEPTH  BY  OPEN  DREDGING,  WILL  CARRY  FOUR-TRACK  STRUCTURE  TO  REPLACE  BRIDGE  AT  RIGHT 
Mixer  boat  and  derrick  barges  between  west  abutment  and  pier  1  at  left,  large  caisson  tied  to  old  fender  pier  in  center  and  present  bridge  at  riglit. 


box.  The  bottom  is  recovered  by  lines 
attached  to  it  before  sinking.  The  cais- 
son is  then  towed  to  place  and  set  by 
water  ballast  in  the  buoyancy  cells. 
Dredging  is  then  begun,  and  dredging  and 
concreting  are  continued  till  the  top 
course  nears  high  tide  level. 

When  the  bottom  is  removed,  the  cais- 
son is  floated  by  the  air  space  above  the 
concrete  between  the  outer  walls  and  the 
dredging-well  walls.     The  pressure  on  the 


dredging-well  walls,  which  are  sheathed  and 
calked,  sprung  the  corners  of  the  dredge 
wells  in  the  first  caisson  and  sunk  it  just 
after  the  bottom  had  been  loosened.  The 
caisson  was  raised  by  putting  on  another 
buildup  and  pumping  it  out. 

When  the  first  sinking  is  completed,  a 
second  buildup  of  timber,  extending  in 
the  case  of  pier  1  clear  to  the  top  of 
the  caisson  section,  is  placed.  A  small 
air  plant  on  a  barge  is  used  to  supply  the 


Half  Section  of  •  Half  End 
Halt  Section  Half  Elevation  dredging  Well     Elevation 

one  removable  dam,  detached  by  poshing  down  long  rods,  used  for  three  piers 


boring  tools.  This  barge  also  supplies 
steam  for  the  pumps  used  to  unwater  the 
space  surrounding  the  dredge  wells  for 
concreting.  With  piers  2  and  3  sunk  32 
ft.  deeper  than  pier  1,  a  third  buildup  is 
necessary.  Sinking  is  then  resumed  and 
carried  on  till  it  becomes  necessary  to 
place  the  removable  cofferdam,  inside  which 
the  pier  shaft  is  to  be  built.  Only  one 
cofferdam,  with  four  end  and  four  side 
sections,  is  required.  This  is  to  be  used 
successively  for  all  three  piers,  extra 
panels  being  inserted  for  the  large  pier. 
A  single  set  of  ordinary  bracing  is  pro- 
vided for  this  dam,  which  will  be  removed 
as  the  masonry  of  each  pier  shaft  is 
brought  up  and  replaced  by  blocking.  The 
cofferdam  is  secured  by  rods,  reaching 
above  water,  to  hook  bolts  iji  the  top  of 
the  outside  skin  of  each  caisson.  To  re- 
lease it,  these  rods  are  loosened  and 
dropped  till  they  are  free  of  the  hook 
bolts,  when  the  bolts  left  above  water  to 
secure  the  sections  to  each  other  can  be 
taken  ,out,  allowing  the  cofferdam  to  fall 
apart. 

The  dredge  wells  of  the  caissons  are  to 
be  filled  with  mass  concrete.  They  will 
probably  be  sealed  under  water  and 
pumped  out. 

That  most  of  the  sinking  will  be  through 
mud  and  very  soft  clay  has  been  deter- 
mined by  careful  soundings.  Gravel  in 
varying  depths  will  be  encountered 
toward  the  end,  however,  as  all  three  of 
the  dredged  caissons  will  be  landed  on 
gravel.  To  wash  out  material  and  allow 
the  caissons  to  move  laterally  in  any  de- 
sired direction,  jet  openings  are  provided 
on  the  outside  of  the  cutting  edge  as  well 
as  on  the  bottom.  The  openings  on  the 
outside  are  of  %  in.  diameter,  spaced 
about  8  ft.  apart  and  3  ft.  8  in.  above  the 
cutting  edge.  These  jets,  thirty-six  in 
number,  are  arranged  in  six  groups  of  six 
jets  each — one  group  at  each  corner  with 
three  jets  along  the  side  and  three  on  the 
end  of  the  caisson ;  the  last  two  groups  have 
one  jet  along  each  side  of  the  caisson. 
Each  group  of  six  is  supplied  with  water 
at  150  lb.  pressure  through  a  4-in.  pipe 
line.  Each  of  the  eight  dredge  wells  is 
provided  with  eight  jets,  two  on  each  side 
of  the  well.  Each  well  has  two  4-in.  pipe 
lines  for  its  group  of  jets,  the  risers  being 
located  at  diagonally  opposite  corners  of 
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the  well.  Large  pumps  mounted  on  a 
barge  are  used  to  operate  the  jets  and  if 
necessary  sufficient  capacity  for  supply- 
ing all  the  openings  at  once  can  be  pro- 
vided. 

Air  Caissons  of  Steel 

The  three  caissons  to  be  sunk  by  the 
pneumatic  process  for  pier  4  will  be  22-ft.- 
diameter  cylinders  with  steel  cutting 
edges  and  shafting  and  with  wood-stave 
skins  filled  with  concrete.  They  will  be 
built  and  launched  from  the  marine  rail- 
way, towed  to  the  site  in  turn  and  landed. 
Air  will  be  used  from  the  start  of  sinking, 
and  about  45  lb.  pressure  will  probably  be 
needed  before  the  deepest  one  is  sealed. 
The  air  plant  is  being  set  upon  the  east 
shore  back  of  the  east  abutment.  A  trestle 
to  carry  the  air  mains  and  a  walk  for  the 


PULLING    SHEETING    AT    WEST    ABUTMENT 

men  will  be  built  from  the  bank  out  to 
the  pier.  The  Matheson  locks  used  by  the 
contractor  are  operated  by  independent 
hoists,  which  will  be  set  on  staging  around 
the  pier. 

To  allow  the  approach  fills  to  be  made 
the  abutments  are  to  be  completed  at  an 
early  date.  The  west  abutment,  the  first 
work  started  in  the  river,  is  now  above 
water  and  the  single-row  cofferdam  of 
steel  sheeting  in  which  it  has  been  con- 
structed is  being  pulled  for  use  on  the 
east  abutment.  These  abutments  rest  on 
concrete  mats  on  gravel,  from  which  three 
concrete  piers  rise  to  a  point  13  ft.  above 
low  tide.  Here  they  are  capped  by  a  re- 
inforced-concrete  bridge  seat.  On  the 
water  side  riprap  will  be  placed  around 
these  abutments  to  retain  the  earthfiU  in- 
side and  behind  them. 

Plant  and  Material  Handling 

Some  gravel  and  all  of  the  sand  come 
by  water  from  a  pit  on  the  Thames  River 
above  the  site.  This  pit,  however,  runs 
too  high  in  sand  to  supply  all  the  gravel, 
most  of  which  is  brought  up  the  sound 
from  the  neighborhood  of  New  Haven. 
To  avoid  interruption  to  the  work  from 
foggy  and  stormy  weather  during  the 
winter,  a  reserve  of  4000  yd.  of  sand  and 
double  that  quantity  of  stone  is  being  ac- 
cumulated on  the  east  bank  above  the 
line  of  the  approach  fill.  All  the  cement 
is  received  by  rail  and  unloaded  into  a  20- 
car  house  south  of  the  main  line  on  the 
west  bank.     A  belt  conveyor  carries  ce- 


ment from  this  house  to  a  barge  at  the 
waterfront  which  is  loaded  with  enough 
cement  at  a  time  for  a  300-yd.  run. 

The  concrete  plant  is  mounted  on  a 
barge.  It  consists  of  a  tower  on  one  end 
and  a  derrick  on  the  other,  with  sand  and 
gravel  storage  on  the  deck  between.  It 
usually  places  more  than  300  yd.  in  a  10- 
hour  day.  Aside  from  a  derrick  mounted 
back  of  the  west  abutment,  the  derricks 
at  the  shipyard  and  a  locomotive  crane 
used  to  handle  the  timber  at  the  same 
place,  six  derrick  boats  are  taking  care 
of  most  of  the  work.  A  floating  piledriver 
is  used  in  cofferdam  construction  and  three 
deck  scows  are  required  to  handle  cement 
and  to  float  a  small  air  plant  and  the  jetting 
plant  employed  in  building  up  and  sinking 
the  caissons.  A  gasoline  towboat  with  a 
55-hp.  engine. and  a  launch  are  kept  in 
service. 

Work  was  started  in  March,  1916.  Up 
to  a  short  time  ago  800,000  ft.  b.m.  of 
timber,  including  all  that  is  to  be  left  in 
place,  has  been  put  on  the  caisson  for  the 
first  pier,  and  sinking  on  this  pier  had 
been  about  three-fourths  completed.  The 
second  pier  caisson  has  been  placed  and 


the  second  buildup  on  it  is  under  way. 
Work  has  been  started  on  the  upper  part 
of  the  west  abutment  and  on  the  coffer- 
dam for  the  east  abutment.  The  third  and 
last  dredging  caisson  is  being  constructed 
at  the  shipyard. 

Very  good  deliveries  of  high-grade  yel- 
low pine  have  been  secured.  This  timber, 
which  three  years  ago  would  probably 
have  been  shipped  by  water,  comes  in  by 
rail.  Five  hundred  thousand  feet  of  3-in. 
sheeting  alone,  dressed  with  a  calking 
edge  at  the  mill,  is  included  in  the  timber 
order. 

The  bridge  substructure  is  being  built 
by  the  Holbrook,  Cabot  &  Rollins  Corpo- 
ration for  the  New  York,  New  Haven  & 
Hartford  Railroad,  of  which  Edward 
Gagel  is  chief  engineer;  W.  H.  Moore,  en- 
gineer of  structures;  I.  D.  Waterman,  en- 
gineer of  construction.  P.  B.  Spencer, 
division  engineer  at  New  London,  is  in 
direct  charge  of  the  improvement.  The 
work  is  being  handled  from  the  Boston 
office  of  the  contractors  under  the  direc- 
tion of  J.  W.  Rollins,  president  of  the  firm. 
L.  S.  White  is  in  charge  of  the  work  as 
superintendent. 


Teach  Engineering  Students  Fundamental 
Principles,  Says  Dr.  D.  S.  Jacobus 

Retiring  President  of  American  Society  of  Mechanical  Engineers 
Discusses  Needs  of  Educational  Systems  as  They  Now  Exist 


THAT  a  thorough  mastery  of  the  funda- 
mental principles  of  engineering  science, 
rather  than  the  mere  memorizing  of  defini- 
tions and  formulas,  is  one  of  the  greatest 
needs  in  the  education  of  engineering  stu- 
dents to-day  was  the  keynote  of  the  presi- 
dential address  of  Dr.  D.  S.  Jacobus  de- 
livered at  the  annual  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers  in  New 
York  City  last  week.  Dr.  Jacobus  believes 
that  the  elimination  of  much  of  the  matter 
from  present  courses  of  engineering  study 
and  the  more  thorough  teaching  of  what 
remains — particularly  the  writing  of  good 
English — will  result  in  the  production  of 
graduates  who  will  more  nearly  approach 
our  ideals.  In  the  remolding  of  college 
curricula  he  maintains  that  a  closer  co- 
operation should  exist  between  college  facul- 
ties and  employers  of  engineering  gradua- 
ates  and  that  engineering  societies  could  do 
useful  work  "if  they  would  go  into  the  prob- 
lem seriously."  Commenting  upon  the  quali- 
ties needed  in  successful  engineers,  as  de- 
termined by  the  canvass  of  opinion  made 
by  the  Carnegie  Foundation  for  the  Ad- 
vancement of  Teaching,  the  retiring  presi- 
dent of  the  American  Society  of  Mechanical 
Engineers  conceded  the  importance  of  what 
may  be  termed  the  human  characteristics, 
which  occupy  the  upper  positions  on  the 
list;  but  he  pointed  out  the  grave  danger 
of  belittling  the  requirements  for  technical 
knowledge,  lack  of  which,  he  said,  has  led 
many  a  man  to  failure.  Dr.  Jacobus  decries 
the  tendency  toward  specialization  along 
narrow  lines,  particularly  in  preparatory 
schools,  and  asserts  that  it  is  a  mistake  to 
aim  at  high  technical  requirements  in  col- 
lege admission  examinations.  Extracts 
from  his  address  follow: 

Qualifications  Analyzed 

Let  us  analyze  the  factors  in  the  Car- 
negie list  as  given  in  the  order  of  impor- 
tance indicated  by  the  replies: 


1.  Character,  integrity,  responsibility, 
resourcefulness,  initiative. 

2.  Judgment,  common  sense,  scientific 
attitude,  perspective. 

3.  Efficiency,  thoroughness,  accuracy, 
industry. 

4.  Understanding  of  men,  executive 
ability. 

5.  Knowledge  of  the  fundamentals  of  en- 
gineering science. 

6.  Technique  of  practice  and  of  business. 
First  of  all  it  is  apparent  that  most  of 

them  apply  to  any  profession  and  that  they 
are  not  limited  to  engineering.  Again,  it 
might  appear  that  one  should  succeed  in  a 
profession  if  he  possesses  the  first  factors 
in  the  list,  even  though  he  may  not  possess 
those  included  in  the  last  two  items.  It 
would  be  a  dangerous  conclusion  for  a 
young  man  to  feel  that  his  success  is  as- 
sured if  he  has  character  and  the  other 
qualities  which  come  near  the  head  of  the 
list,  and  that  it  is  not  necessary  for  him  to 
have  thorough  knowledge  of  the  technique 
of  his  profession.  Such  an  unfortunate 
would  soon  find  that  the  ethical  qualities 
alone  will  not  earn  his  bread  and  butter, 
and  that  a  lack  of  knowledge  in  his  profes- 
sion will  be  an  immense  handicap. 

Eckley  B.  Coxe  was  a  firm  believer  that 
there  is  a  "something"  required  in  the  mak- 
ing of  an  engineer  which  cannot  be  gaged 
by  an  ordinary  examination,  and  I  remem- 
ber well  that  he  told  me  he  employed  some 
highly  paid  men  who  did  not  know  an  in- 
tegral sign  from  a  dollar  mark,  and  that 
he  knew  of  others  classed  as  the  best  of 
graduates  he  would  pay  high  salaries  to 
keep  out  of,  rather  than  in,  his  organiza- 
tion. What  is  the  "something"?  What  is 
it  that  the  old-time  superintendent  has  in 
mind  as  he  shakes  his  head  sadly  when 
asked  how  some  young  graduate  is  pro- 
gressing. The  lad  may  have  character, 
judgment,  and  perhaps  everything  in  the 
Carnegie  list,  or  at  least  he  may  think  he 
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has,  and  yet  our  old-time  friend,  often 
from  the  land  of  the  heather,  knows  there 
is  something  lacking.  And  we  ask  again, 
what  is  this  "something"? 

Would  that  I  could  define  the  "something." 
It  includes  such  qualities  as  taking  a  per- 
sonal interest  in  one's  work,  amenability 
to  discipline,  perseverance  under  adverse 
circumstances,  cheerfulness  and  amity — 
the  human  side.  None  of  these  appears 
separately  in  the  Carnegie  list. 

Mere  Memorizing  Not  Helpful 

We  hear  and  read  much  respecting  teach- 
ing methods.  Methods  are  not  all;  the 
spirit  which  unconsciously  develops  is  a 
most  vital  factor.  I  cannot  fail  to  observe 
that  there  has  been  a  great  change  in  one 
respect  since  I  was  a  boy.  In  my  school 
days  a  failure  to  acquire  a  subject  was  laid 
to  the  student;  now  there  is  a  tendency  to 
lay  it  to  the  teacher.  Much  of  this  is  due 
to  the  attitude  of  the  parents.  A  fond 
mother  once  told  me  she  thought  it  strange 
that  no  teacher  could  be  found  capable  of 
teaching  her  boy  mathematics,  not  realizing 
that  she  herself  might  be  the  greatest  stum- 
bling block  through  transmitting  the  idea 
that  the  fault  lay  anywhere  else  than  with 
her  son.  A  way  never  has  and  never  will 
be  found  to  acquire  knowledge  without 
study,  and  much  of  the  trouble  experienced 
by  some  students  arises  through  a  lack  of 
study  or  a  failure  to  appreciate  the  fact 
that  the  fault  is  their  own. 

Where  the  teacher  is  often  at  fault  is  in 
his  failure  to  train  the  lad  to  study  in  a 
proper  way.  To  memorize  is  the  lowest 
form  of  study,  and  much  of  our  present 
system  may  be  justly  criticized  in  this  re- 
spect. A  certain  amount  of  memorizing  is 
essential  to  "train  the  mind,"  as  our  old- 
time  preceptors  used  to  say,  but  there  is 
much  in  the  doctrine  expressed  by  that  lov- 
able professor,  John  E.  Sweet,  in  the  words, 
"What  is  the  use  of  teaching  a  man  a  mass 
of  material  he  is  bound  to  forget?" 

Recitations  and  examinations  .should  be 
conducted  so  as  to  bring  out  more  than  can 
be  memorized  and  to  take  into  account  the 
widely  varying  factors  of  temperament.  It 
is  far  easier  to  lead  and  have  the  students 
follow  than  to  call  for  initiative  and  guide 
them  back  if  they  depart  from  the  right 
path,  but  the  easiest  way  results  mainly  in 
training  the  memory,  whereas  the  other 
includes  the  developing  of  qualities  that  are 
most  apt  to  lead  to  success. 

Fundamentals  Must  Be  Learned 

Let  us  now  consider  the  broad  aspect  of 
education.  In  the  replies  respecting  the 
Carnegie  qualifications,  knowledge  of  the 
fundamentals  of  engineering  science  and 
technique  of  practice  and  of  business  were 
placed  at  the  end  of  the  list.  If  the  judg- 
ment of  those  who  responded  is  correct,  are 
we  not  therefore  taking  too  much  valuable 
time  for  such  training,  and  would  it  not  be 
just  as  well  to  shorten  the  college  course? 
It  is  an  open  question  whether  much  could 
not  be  eliminated  from  the  college  course  to 
advantage,  provided  .special  attention  is 
given  to  teaching  the  fundamentals.  Once 
thoroughly  mastered,  the  student  will  al- 
ways carry  with  him  the  fundamentals  of 
physics  and  mechanics,  whereas  much  that 
relates  to  special  applications  will  .soon  be 
forgotten.  Again,  the  college  should  gradu- 
ate its  men  young  enough  to  preserve  the 
adaptability  of  mind  which  the  younger 
man  possesses  to  a  far  greater  degree  than 


an  older.  If  the  assumption  is  made  that 
the  fundamentals  are  thoroughly  mastered 
and  the  student  graduated  a  year  in  ad- 
vance of  what  he  would  be  should  he  study 
along  a  number  of  specialized  lines,  most  of 
those  who  employ  graduates  would  favor  the 
younger  man  with  a  keen  knowledge  of  the 
fundamentals  to  the  older  man  with  what 
might  be  a  lesser  knowledge  of  the  funda- 
mentals and  more  knowledge  of  specialized 
lines.  TTie  question  of  whether  the  school 
course  should  be  shortened  depends  on  how 
it  is  shortened.  Shortening  the  time  spent 
in  college  may  not  shorten  the  course  of 
study  as  a  whole. 

Age  of  Graduation  Not  Changing 

As  far  as  can  be  determined  from  statis- 
tics, the  average  age  of  graduation  from 
college  has  not  changed  appreciably  during 
the  past  century,  being  somewhat  over 
twenty-two  and  a  half  years.  It  would 
therefore  seem  that,  irrespective  of  what 
is  taught,  there  are  elements  entering  a 
college  course  which  have  led  to  men  gradu- 
ating at  about  this  age.  I  believe  it  advis- 
able to  have  a  four-year  college  course,  but 
I  would  make  the  entrance  requirements 
and  the  course  such  that  the  students  would 
be  graduated  at  as  early  an  age  as  has  been 
and  is  the  current  practice. 

I  have  taken  the  stand  and  firmly  believe 
that  our  present  entrance  requirements  do 
not  accurately  gage  the  ability  of  an  appli- 
cant, and  that  it  is  a  mistake  to  make  the 
entrance  requirements  too  nigh  for  an  engi- 
neering college.  High  technical  require- 
ments may  result  in  the  preparatory  schools 
specializing  along  narrow  lines  in  an  en- 
deavor to  have  the  student  enter  college  at 
an  early  age,  to  the  sacrifice  of  a  broader 
education.  In  addition  to  the  examinations, 
each  and  every  applicant  should  be  met  by  a 
board,  and  all  of  the  circumstances  con- 
nected with  his  case  considered.  Further, 
the  examinations  should  be  given  in  a  way 
that  will  bring  out  the  reasoning  powers  of 
the  students,  which  can  be  accomplished 
if  each  man  is  given  an  oral  examination 
of  some  length.  Here  again  we  have  the 
harder  against  the  easier  way,  but  I  am 
firmly  of  the  opinion  that  there  is  no  easy 
way  of  doing  good  teaching. 

Too  Many  Subjects 

The  aim  in  teaching  should  be  to  produce 
a  man  who  will  be  the  most  useful  to  his 
fellow-men  and  to  his  country.  Just  as  we 
give,  so  we  receive.  The  fruit  of  useful- 
ness is  achievement,  and  the  building  up  of 
achievement,  success.  We  should  above  all 
consider  the  human  side  and  aim  to  pro- 
duce a  broad  man  with  spirit  and  deter- 
mination. It  is  my  firm  belief  that  in  many 
cases  we  could  produce  graduates  who  would 
more  nearly  meet  our  ideals  by  cutting  out 
much  from  the  present  courses  of  study  and 
by  teaching  more  thoroughly  matter  already 
in  the  cour.ses.  The  course  should  be  broad 
enough  to  include  some  of  the  so-called  cul- 
tural studies,  and  it  further  should  deal  with 
the  business  side  of  the  profession.  Dr. 
Alexander  C.  Humphreys  was  the  first  to 
introduce  a  regular  course  of  economics  in 
an  engineering  college,  the  course  including 
accounting,  depreciation,  shop  cost,  law  of 
contracts,  specifications,  appraisals  and 
business  methods  in  general.  As  an  illus- 
tration of  matter  already  in  the  course  that 
it  would  be  well  to  teach  more  thoroughly, 
I  can  refer  to  the  writing  of  concise  and 
logical  reports   in  good   English.     To  this 


might  be  added  speaking  on  one's  feet  be- 
fore a  meeting. 

To  really  know  a  thing  one  must  have 
more  than  an  abstract  knowledge.  Much 
can  be  gained  by  having  the  students  make 
or  witness  experiments  which  verify  or  il- 
lustrate the  principles.  What  a  student 
does  with  his  hands  in  connection  with  his 
head  he  remembers  far  better  than  knowl- 
edge which  he  has  obtained  from  text-books 
or  lectures.  Laboratory  exercises  form  a 
useful  basis  for  practice  in  writing  reports. 
The  best  results  are  secured  by  returning 
all  reports  with  carefully  marked  criticisms, 
and  requiring  the  student  to  rewrite  those 
that  do  not  come  up  to  the  standard. 

Having  outlined  the  general  principles  of 
engineering  education,  the  question  may  be 
asked,  how  should  we  proceed  to  obtain  the 
best  results?  I  believe  that  much  good 
would  be  accomplished  if  those  who  employ 
graduates  would  co-operate  in  laying  out  the 
courses  of  study.  The  visiting  boards  of 
some  colleges  are  a  step  in  the  right  direc- 
tion, but  we  need  something  closer  and 
more  concrete  than  is  secured  through  most 
such  boards.  The  engineering  societies 
could  do  most  fitting  and  useful  work  if 
they  would  go  seriously  into  the  problem. 
What  is  needed  is  a  careful  consensus  of 
the  judgment  of  many. 

Suggestions  Summarized 

Summarizing,  I  would  make  the  follow- 
ing suggestions: 

1.  That  there  be  a  closer  co-operation 
between  the  engineering  colleges  and  those 
employing  graduates  and  that  the  engi- 
neering societies  be  encouraged  to  work 
along  this  line. 

2.  Tliat  the  technical  requirements  for 
entrance  to  colleges  be  lowered  rather  than 
raised,  that  preparatory  schools  be  encour- 
aged to  give  more  attention  to  teaching 
good  English  and  to  giving  a  broad  general 
education,  and  that  applicants  be  also 
judged  as  to  their  initiative  and  general 
make-up  in  deciding  whether  they  should  be 
admitted. 

3.  That  the  courses  be  so  arranged  as  to 
train  the  initiative  and  develop  the  human 
side;  that  the  students  be  taught  to  work 
in  a  cheerful  and  efficient  way;  that  there 
be  proper  time  for  daily  relaxation  of  the 
mind  and  that  the  students  be  encouraged 
to  use  this  time  to  the  best  advantage. 

4.  That  the  professors  get  down  to  hard 
work  with  their  students  and  know  each  of 
them  well  enough  to  be  thoroughly  ac- 
quainted with  his  personal  characteristics. 

5.  That  the  professors  in  practical  engi- 
neering subjects  have  practical  experience 
so  that  they  can  speak  with  authority. 

6.  That  professors  in  charge  of  practical 
engineering  departments  be  encouraged  to 
undertake  practical  engineering  work,  and 
that  their  work  be  so  arranged  that  they 
can  be  relieved  from  meeting  classes  when 
the  engineering  work  makes  this  necessary. 

7.  That  special  attention  be  given  to 
teaching  the  fundamentals  of  engineering 
science,  even  though  this  may  result  in  the 
elimination  of  certain  specialized  branches. 

8.  That  greater  practice  be  given  in  the 
writing  of  concise  and  logical  reports  in 
good  English,  and  in  speaking  on  one's  feet. 

9.  That  the  student  be  encouraged  to  con- 
fer with  the  professors,  and  that  regular 
hours  be  provided  for  this  purpose,  all  to 
the  end  that  the  teachers  may  extend  a 
helping  hand  where  needed  and  that  there 
be  a  mutual  understanding  and  trust. 
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Barrel  Pontoon  Footbridge 
Built  at  Cost  of  $75 

Temporary  Crossing  of  Navigable  Stream  Re- 
quired During  Construction  of  New  Viaduct 
— Rope  Lines  Allow  Swingbridge  Movement 

A  UNIQUE  and  low-cost  temporary  foot- 
bridge to  accommodate  pedestrians 
after  an  old  viaduct  was  removed  and  dur- 
ing the  construction  of  a  new  concrete  via- 
duct over  the  Trinity  River  at  Dallas,  Tex., 
was  made  in  one  day  by  four  carpenters, 
using  light  timber  bents  supported  by  barrel 
pontoons.  The  total  cost  for  the  bridge, 
which  is  more  than  50  ft.  long  with  20-ft. 
gangplank  approaches  at  each  end,  was  only 
$75.  As  the  law  requires  that  this  river 
be  kept  navigable,  the  bridge  is  moored  at 
each  end  by  a  1-in.  rope.  In  order  to  allow 
a  boat  to  pass,  one  end  of  the  rope  is  cast 
free  and  the  bridge  turns  downstream. 

The   general   scheme   of  construction   is 
clear  from  the  accompanying  photographs. 


Highway  Engineers  Discuss  Various  Phases 
of  the  Motor-Truck  Legislation  Problem 

Symposium  in  Which  Are  Expressed  Opinions  on  the  Preserva- 
tion of  Highways  by  Controlling  the  Vehicles  Which  Use  Them 


IN  an  editorial  published  in  the  issue  of 
Oct.  28,  page  519,  the  Engineering  Rec- 
ord discussed  certain  phases  of  the  question 
of  motor  truck  legislation  as  a  protective 
measure  for  highways  and  outlined  the 
rules  and  regulations  proposed  for  the  State 
of  New  Jersey.  Comment  on  this  general 
subject  was  invited.  Among  the  replies  re- 
ceived are  the  following: 

By  NELSON  P.  LEWIS 

Chief  Engineer,  Board  of  Estimate  and  Appor- 
tionment, New  York  City 
Referring  to  the  proposed  code  of  regu- 
lations for  motor  trucks  in  New  Jersey,  as 
outlined   in  the  issue  of  the  Engineering 


weight  to  be  permitted  on  each  of  the  rear 
wheels. 

Full  discussion  of  these  rules  is  very  de- 
sirable, and  it  must  be  borne  in  mind  that 
vehicles  must  be  adapted  to  the  roads  as 
well  as  the  roads  to  the  vehicles. 


Speaking  before  a  meeting  of  the  Ameri- 
can Road  Builders'  Association  in  New  York 
City  recently,  Mr.  Lewis  said,  in  substance: 

There  is  a  very  serious  problem  which 
has  grown  out  of  the  use  of  motor  vehicles, 
namely,  the  increasing  weight,  the  increas- 
ing wheel  loads  and  the  increasing  size  of 
these  vehicles.  The  motor  or  the  tractor 
can  overcome  grades  with  heavy  loads  which 


FOOTBRIDGE  CARRIED  BY  BARREL  PONTOON 


FOUR  BARRELS  PER  ROW  HEU)  BY  PLANK  FRAME 


there  being  ten  rows  of  barrels,  four  barrels 
in  each  row.  The  footbridge  is  4  ft.  wide 
and  7  ft.  above  the  water,  and  is  con- 
structed of  2-in.  plank.  A  rigid  frame  re- 
tains the  barrels  in  position.  The  rows  are 
spaced  about  6  ft.  apart,  each  row  support- 
ing a  timber  bent,  with  X-bracing  and 
struts  as  shown.  Longitudinal  X-bracing 
is  provided  in  addition  to  the  timber 
spacers  in  the  water  between  the  barrels. 

When  it  is  necessary  to  move  the  bridge 
to  allow  an  infrequent  rowboat  to  pass,  it 
is  easily  cast  loose  at  either  end,  as  already 
mentioned,  and  the  stream  carries  it  to  open 
position  in  about  10  minutes.  Two  men  can 
pull  it  back  into  place  in  about  20  minutes. 
Driftwood  and  other  floating  obstructions 
are  disposed  of  in  the  same  way. 

The  new  viaduct  is  being  constructed  by 
the  Gilsonite  Construction  Company.  Part 
of  it  is  under  the  direction  of  the  county, 
and  it  was  at  the  suggestion  of  Assistant 
County  Engineer  Wickline  that  this  type  of 
bridge  was  built. 


Time  to  Go  Through  Panama  Canal 

The  average  time  for  a  vessel  to  go 
through  the  Panama  Canal  is  11  hours  40 
minutes,  according  to  the  Panama  Canal 
Record.  The  minimum  time  recorded  is 
7  hours  17  minutes,  and  the  maximum  is 
1  day,  8  hours  and  10  minutes.  The  fig- 
ures, obtained  by  observing  158  vessels 
passing  through  the  canal,  show  that  more 
than  half  of  the  ships  were  in  the  passage 
between  9  and  12  hours.  Those  requiring 
'more  than  12  hours  numbered  48. 


Record  of  Oct.  28,  and  your  editorial  com- 
ment setting  forth  objections  raised  by  the 
Motor  Truck  Club  of  America,  permit  me  to 
offer  the  following  comments: 

The  regulations  proposed  by  the  New  Jer- 
sey authorities  appear  to  me  to  be  in  the 
right  direction.  In  some  instances  they 
may  have  gone  too  far,  and  it  is  unlikely 
that  they  will  be  finally  adopted  without 
further  study  and  after  hearing  both  sides. 
An  absolute  restriction  as  to  width  of  ve- 
hicles appears  to  be  necessary  in  order  that 
there  shall  be  no  serious  reduction  in  the 
traffic  capacity  of  public  highways,  which 
would  inevitably  result  from  the  use  of 
vehicles  of  excessive  width. 

I  am  not  sure  of  the  wisdom  of  an  abso- 
lute limit  of  23  ft.  6  in.  in  the  length  of 
motor  trucks  or  of  the  prohibition  of  more 
than  one  trailer,  except  possibly  within  the 
congested  districts  of  large  towns.  Trailers 
can  be  and  some  are  now  so  constructed  that 
they  will  closely  follow  the  tractor  and  will 
not  cut  the  corners. 

The  prohibition  of  steel  tires  on  trailers 
appears  to  be  of  doubtful  wisdom,  provided 
the  wheel  loads  and  speeds  where  steel 
tires  are  used  are  kept  within  reasonable 
limits. 

The  plan  of  grading  the  annual  fee  in* 
proportion  to  the  gross  weight  and  carry- 
ing capacity  is  rational  and  it  might  well 
go  farther  and  make  the  total  width  of  the 
vehicle,  where  such  width  exceeds  7  ft.,  an 
element  in  the  determination  of  this  fee. 

A  step  in  advance  in  American  practice 
appears  to  be  the  introduction  of  the  wheel 
diameter  and  the  speed  in  determining  the 


were  impossible  for  the  horse-drawn  vehicle, 
and  highway  officials  responsible  for  the 
maintenance  of  our  city  streets  and  of  the 
country  highways  leading  out  of  them  are 
greatly  concerned  at  the  damage  inflicted 
upon  road  surfaces  by  these  loads.  The 
only  effective  remedy  appears  to  be  the 
enactment  of  laws  which  will  absolutely  pro- 
hibit the  use  of  vehicles  having  more  than 
a  specified  load  per  inch  width  of  tire,  and 
that  load  should  probably  be  less  for  steel 
tires  than  for  rubber  tires. 

The  width  and  length  of  such  vehicles  is 
a  matter  of  serious  concern,  especially  on 
city  streets.  Where  roadways  have  been 
designed  to  accommodate  a  certain  number 
of  lines  of  traffic  and  the  number  of  lines 
is  reduced  through  an  increase  in  the  width 
of  the  vehicles,  the  capacity  of  the  roadway 
is  reduced  in  still  greater  proportion,  and, 
if  this  increase  in  width  is  allowed  to  pro- 
ceed, very  costly  street  widening  will  be- 
come necessary.  In  this  case  also  it  would 
appear  to  be  necessary  to  prohibit  abso- 
lutely the  use  on  our  highways  of  vehicles 
having  more  than  a  certain  specified  width. 
The  state  legislature  of  Pennsylvania  in 
1913  passed  a  law  prohibiting  the  registra- 
tion of  motor  vehicles  exceeding  90  in.  in 
width  of  load  and  vehicle  combined,  except 
that  motorbuses  having  a  total  width  of  100 
in.  for  carrying  passengers  may  be  used 
within  the  limits  of  cities  of  the  first,  sec- 
ond and  third  classes.  This  law  also  pro- 
hibits loads  in  excess  of  24,000  lb.  for 
vehicle  and  load  combined  and  in  excess  of 
18,000  lb.  gross  load  on  any  axle,  or  750  lb. 
per  inch  width  of  solid  tire. 
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Fortunately  the  tendency  of  the  manufac- 
turers of  motor  trucks  appears  to  be  in  the 
direction  of  more  moderate  loads.  Of  221 
manufacturers  producing  commercial  ve- 
hicles at  the  beginning  of  the  present  year 
133  confined  themselves  to  those  of  less  than 
3  tons  capacity.  Of  the  88  manufacturers 
offering  trucks  of  more  than  3  tons  capacity 
twelve  appear  to  have  increased  this  capac- 
ity in  their  models  for  this  year.  Only 
three  decreased  the  capacity  of  their  trucks, 
one  from  4  to  3V2  tons,  one  from  6  to  4 
tons,  and  one  from  IVo  to  5  tons.  Of  twelve 
newcomers  in  the  field  only  one  offers  a 
truck  with  a  capacity  of  6  tons  and  two  of 
5  tons,  while  the  rest  provide  for  smaller 
loads. 

The  imposition  of  an  absolute  limit  upon 
wheel  loads  and  upon  the  dimensions  of 
vehicles  seems  necessary  to  preserve  our 
highways,  both  in  the  city  and  country. 


By  FRANK  F.  ROGERS 

Commissioner,  Michigan  State  Highway 
Department 

We  have  your  letter  calling  our  attention 
to  the  article  and  editorial  in  the  Engineer- 
ing Record  relative  to  the  tentative  rules 
for  the  regulation  of  motor  truck  traffic  in 
New  Jersey.  We  have  read  the  articles 
referred  to  and  are  fully  in  accord  with 
any  movement  to  prevent  the  rapid  destruc- 
tion of  roads  and  pavements  by  the  regula- 
tion of  such  traffic.  We  thank  you  for  the 
opportunity  of  commenting  on  the  situation. 

It  would  seem  to  us  that  the  use  of  steel 
tires  on  trailers  would  not  be  relatively  more 
destructive  to  the  pavement  than  similar 
tires  on  horse-drawn  vehicles.  The  matter 
of  wheel  loadings  is  one  which  is  vital  to 
the  situation.  In  view  of  the  increased  traf- 
fic and  the  expectation  of  further  increases 
in  the  future,  we  believe  that  the  wheel 
loadings  expressed  in  the  tentative  rules 
are  not  excessive. 

Worthy  of  especial  emphasis  is  the  fact 
that  no  lugs  or  staggered  block  tires  should 
be  permitted,  as  these  very  greatly  increase 
the  impact  delivered  to  the  pavement.  We 
would  consider  it  advisable  to  allow  more 
than  one  trailer  to  a  truck.  In  fact,  it 
would  be  better  to  encourage  this  than  to 
permit  single  trucks  to  carry  loads  of  8 
or  10  tons. 

The  matter  of  speed  regulation  seems  to 
have  caused  considerable  discussion.  One 
thing  is  certain;  there  must  be  regulation 
of  the  speed  of  motor  trucks,  especially 
when  heavily  loaded.  Just  how  to  effect 
this  regulation  is  a  matter  which  must 
be  worked  out. 


By  A.  R.  HIRST 

State  Highway  Engineer,  Wisconsin  Highway 
Commission 

We  have  received  your  letter  of  Nov.  1 
and  have  carefully  read  the  two  items  in 
your  issue  of  Oct.  28.  Your  editorial  has 
discussed  the  proposed  regulations  so  thor- 
oughly that  we  can  add  nothing  thereto. 

The  matter  of  regulating  motor  trucks 
has  not  yet  become  a  problem  with  us.  The 
only  point  in  this  state  where  there  is  an 
appreciable  amount  of  truck  hauling  outside 
the  limits  of  cities  is  in  Milwaukee  County, 
which  has  a  very  large  mileage  of  concrete 
highways,  which  have  so  far  suffered  abso- 
lutely no  damage. 

It  appears  to  us,  however,  absolutely 
necessary  to  fix  some  limits  to  the  wheel 


loads  of  motor  trucks;  otherwise  their  de- 
velopment will  be  such  as  to  keep  just  a 
little  in  advance  of  the  paving  development. 
In  other  words,  it  will  be  another  phase  of 
the  continuing  struggle  between  the  armor- 
maker  and  the  projectile  manufacturer.  It 
seems  to  us  that,  in  fixing  this  limit,  it  is 
more  logical  to  use  as  an  index  the  pos- 
sibilities of  paving  than  existing  practice 
in  the  manufacture  of  automobiles. 

While  there  is  and  always  will  be  prog- 
ress in  paving,  the  possibilities  of  the  most 
practical  types  are  pretty  well  understood, 
and  it  seems  to  us  that  it  is  much  easier 
to  adapt  the  automobile  to  the  paving  than 
the  paving  to  the  automobile.  So  long  as 
these  regulations  are  reasonable  and  impar- 
tially enforced,  it  would  seem  to  give  all 
manufacturers  an  equal  opportunity  and  to 
avoid  working  a  hardship  on  any  except 
possibly  for  a  short  time  on  those  who  are 
manufacturing  extreme  types. 


BylEDWARD  N.  HINES 

Chairman,  Wayne   County   Road   Commission, 

Michigan 

I  believe  that  the  purposed  action  of  the 
State  of  New  Jersey  toward  the  use  of 
motor  trucks  on  public  highways  is  timely 
and  necessary,  and  I  would  include  in  any 
restrictive  law  of  this  character  traction 
engines,  road  engines,  steam  rollers,  or 
other  power  vehicles  the  faces  of  whose 
wheels  are  fitted  with  spikes,  flanges,  ribs, 
clamps,  cleats,  rings,  or  lugs. 

The  tendency  of  traffic  generally  is  to- 
ward greater  speeds,  wider  gage,  and  heav- 
ier loads,  and  it  seems  to  me  that  there  is 
a  limit  beyond  which  the  community  should 
not  be  compelled  to  go  in  building  a  road 
that  will  stand  up  under  every  conceivable 
type  of  traffic.  I  believe  that  the  loading 
and  speed  should  be  regulated,  and  with 
reference  to  speed  the  regulation  should 
cover  running  light  as  well  as  loaded,  more 
especially  when  trailers  are  used. 

I  have  seen  motor  trucks  with  iron-tired 
trailers  going  along  at  20  to  25  miles  an 
hour,  with  trailers  swaying  from  side  to 
side,  bounding  in  the  air,  and  acting  as 
.  trip  hammers  on  the  metaled  road.  Such 
practice  is  destructive  both  to  the  trailer 
and  to  the  road.  Trailers  of  every  descrip- 
tion should  be  fitted  with  rubber  tires.  It 
would  be  desirable  to  have  uniform  regula- 
tions throughout  the  country,  and  a  model 
law  might  properly  be  drafted  with  this 
idea  in  view. 


By  PROF.  A.  H.  BLANCHARD 

Consulting  Highway  Engineer,  New  York  City 

If  public  highways  are  to  be  economically 
constructed  and  efficiently  maintained,  it  is 
absolutely  necessary  that  adequate  legisla- 
tion should  be  passed  by  state  legislatures 
covering  the  utilization  of  highways  by 
horse-drawn  vehicles,  touring  cars,  motor 
trucks,  trailers,  motorbuses  and  traction 
engines.  These  regulations  should  cover  the 
operation  of  all  types  of  .'ehicular  traflSc, 
permissible  loads  per  linear  inch  of  width 
of  tire,  and  width,  length  and  height  of 
vehicles.  Such  regulations  should  be  en- 
forceable by  state  authority  and  not  be  left, 
as  is  the  case  at  present  in  New  York  State, 
to  the  control  of  town  and  county  officials. 

Few  people  realize  the  traffic  to  which  our 
trunk  highways  will  soon  be  subjected.  As 
an  illustration  might  be  cited  information 
furnished  by  the  Public  Service  Commission 


of  the  State  of  New  York  to  the  effect  that 
over  one  hundred  mbtorbus  routes  are  to- 
day in  operation  within  the  state.  In  some 
cases  the  motorbuses  carry  as  many  as  forty 
passengers,  have  a  horsepower  rating  of  75, 
weigh,  loaded,  as  much  as  8  tons,  and  have 
an  overall  width  of  90  in.  It  is  well  knovra 
to  the  traveling  public  that  when  meeting 
motor  trucks  and  motorbuses  having  widths 
of  nearly  8  ft.  it  is  necessary,  in  order  to 
avoid  a  collision  on  a  16-ft.  roadway,  to  turn 
out  on  soft  shoulders.  Accidents  resulting 
therefrom  are  daily  occurrences.  [Extract 
from  address  before  the  Poughkeepsie  (N. 
Y.)  Automobile  Club,  Dec.  4,  1916.] 


By  W.  R.  D.  HALL 

Statistician,  Pennsylvania  State  Highway 
Department 

Pennsylvania  is  contemplating  changes  in 
her  motor-vehicle  law,  particularly  with  re- 
ference to  legislation  along  sane  and  reason- 
able lines  in  the  commercial-truck  subject. 
At  this  time,  however,  we  are  not  in  a  posi- 
tion to  give  you  any  comment  on  this  sub- 
ject, as  we  are  making  a  digest  of  laws 
and  regulations  from  other  states  dealing 
with  it  and  wish  to  select  that  combination 
which  seems  best  applicable  to  conditions 
in  our  own  state. 

When  we  have  done  this  I  will  be  pleased 
to  send  you  a  copy  of  our  conclusions,  which 
we  hope  to  have  embraced  in  an  act  to  be 
submitted  to  the  next  legislature. 


Safety  Belts  Were  Used  in 
Wrecking  Steel  Dome 

Palace    of    Horticulture,    175    Feet    High,    at 

Panama-Pacific  Exposition,  Cut  Down  by 

Torches  with  Slight  Loss  of  Steel 

THE  Palace  of  Horticulture,  which  vis- 
itors to  the  Panama-Pacific  Interna- 
tional Exposition  in  San  Francisco  will 
remember  by  the  weird-colored  lights 
which  moved  within  its  huge  glass  dome 
at  night,  was  sold  as  it  stood  for  $5,000. 
The  General  Welding  &  Cutting  Works, 
which  purchased  the  structure,  stripped 
off  the  glass  and  woodwork,  and  when 
nothing  remained  but  the  steel  skeleton 
used  oxyacetylene  torches  to  cut  it  down. 
Dismembered  sections  were  allowed  to  fall 
freely  as  they  were  cut  away. 


SAFETY  BELT  FACILITATED  WORK 
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STEEL   SKELETON,   PALACE   OF    HORTICULTURE 

The  dome  proper  was  150  ft.  in  diameter 
and  100  ft.  high  above  the  supporting 
arches,  or  175  ft.  from  floor  level  to  top 
of  dome.  When  the  structure  was  stripped 
down  to  the  steel  skeleton,  four  men 
equipped  with  life-belts  and  oxyacetylene 
torches  were  put  to  work,  starting  at  the 
top  of  the  dome.  In  ten  days  they  had 
«ntlrely  dismembered  the  dome  proper. 
The  removal  of  the  entire  steel  frame, 
which  was  accomplished  by  a  crew  of 
only  eight  men,  was  completed  in  about 
three  weeks.  The  steel  totaled  about  600 
tons  in  weight,  of  which  350  tons  was  in- 
cluded in  the  skeleton  of  the  dome  proper. 

Plan  for  Wrecking 

The  plan  first  proposed  for  the  wreck- 
ing involved  the  cutting  off  of  vertical 
members  so  that  the  circumferential  bands 
would  fall  in  a  single  piece.  The  Depart- 
ment of  Safety  of  the  California  Accident 
Commission,  however,  suggested  that  it 
would  be  better  to  cut  out  sections  of  the 
circumferential  bands  between  uprights, 
taking  one  section  at  a  time.  They  in- 
sisted further  that  the  workmen  should 
be  provided  with  the  safety  belts.  It  was 
pointed  out  that  the  dismantling  of  the 
structure  in  this  way  would  not  only  be  a 
safer  procedure  but  would  probably  in- 
volve the  loss  of  less  material  due  to 
breakage.- 

Only  2  Per  Cent  of  Steel  Damaged 

This  proved  to  be  the  case,  as  the  short 
sections  which  were  allowed  to  fall  were 
comparatively  light,  and  it  is  estimated 
that  not  more  than  2  per  cent  of  the  steel 
was  damaged  in  falling.  This  was  in  large 
measure  owing  to  the  fact  that  the  area 
into  which  the  pieces  fell  from  the  dome 
was  a  soft  earthfill,  and  the  fallen  pieces 
were  removed  promptly  so  that  sections 
falling  later  would  not  strike  them.  Of 
course,  the  members  of  the  supporting 
frame  which  could  be  handled  by  tackle 
after  being  cut  free  were  taken  down  that 
way.  As  a  result  of  the  precautions  to 
safeguard  workmen  not  a  single  accident 
was  reported  on  the  work,  although  it  was 
considered  an  unusually  high  risk. 

Because  of  the  high  prices  of  steel  and 
greatly  delayed  deliveries  on  the  Pacific 
Coast,  the  structural  shapes  salvaged  from 
the  Palace  of  Horticulture  are  finding  a 
ready  market,  it  is  stated.  Some  of  the 
larger  shapes  are  bringing  as  high,  as  $40 
per  ton. 

John  R.  Brownell  is  superintendent  of 
the  Department  of  Safety  of  the  California 
Accident  Commission  and  J.  J.  Rosenthal 
is  safety  engineer. 


Difficult  Construction  for  Intricate  Design  of 
Ripon  Siphonic  Spillway,  California 

Concrete  Costs  $25  a  Yard  in  Place — Loose  Sand  Increases 
Excavation  Cost — Curved  Forms  and  Sharp  Angles  Expensive 


IN  THE  CONSTRUCTION  of  the  Ripon 
siphonic  spillway,  near  Ripon,  Cal.,  diffi- 
cult formwork  and  correspondingly  slow 
and  expensive  construction  resulted  from 
the  use  of  curves  of  small  radii,  angular 
sections  and  projections,  small  concrete  sec- 
tions and  heavy  reinforcement  bent  to 
curves.  Mill  work  was  resorted  to  in  most 
of  the  curved  siphon  sections,  and  only  one 
carpenter  and  his  helper  could  work  at  a 
time.  Progress  on  the  steel  and  concrete 
work  was  consequently  slow.  After  each 
pouring  the  concrete  had  to  be  allowed  to 
set  before  work  on  those  forms  could  be 
resumed.  To  accelerate  construction, 
work  was  begun  at  each  end  of  the  struc- 
ture, which  kept  the  small  gang  employed 
constantly.  Had  it  been  possible  to  carry 
on  excavation  continuously  the  construc- 
tion cost  would  have  been  materially  less. 

Location 

The  Ripon  spillway  is  located  at  the  end 
of  the  main  distributary  canal  of  the  South 
San  Joaquin  Irrigation  District,  approxi- 
mately 3  miles  northeast  of  Ripon.  It  was 
designed  automatically  to  discharge  all 
water  in  excess  of  the  capacity  of  the  main 
canal  and  any  desired  amount  through  a 
radial  steel  gate  operated  by  a  geared  hand 
control  and  concrete  counterweight. 

This  steel  gate  has  a  wooden  watertight 
face  bearing  and  a  discharge  opening  ap- 
proximately 11x6  ft.  On  each  side  of  the 
gate  is  an  automatic  siphon  2x3  ft.  neat 
dimensions,  individually  primed.  One  is 
at  the  high-water  elevation  of  the  main 
canal;  the  other  is  at  a  water  stage  0.07 
ft.  higher,  discharging  through  a  curved 
outflow  into  the  main  section  of  the  spill- 
way. The  discharge  from  the  steel  gate 
and  the  two  automatic  siphons  is  carried 
in  a  transition  ditch  section,  laid  on  a 
5-per  cent  grade  110  ft.  long,  into  a  lake 
which  drains  to  the  river. 

The  upstream  70-ft.  section  crosses  a 
county  road  spanned  by  a  reinforced-con- 
crete  slab  bridge,  built  with  the  strength- 
ened side  walls  of  the  transition  section 
to  serve  as  abutments. 

Road  Kept  Open  to  Traffic 

The  road  had  to  be  kept  open  to  traffic 
at  all  times,  which  necessitated  the  diver- 
sion of  traffic  about  30  ft.  to  the  south 
and  prohibited  the  excavation  of  that  sec- 
tion crossed  by  the  temporary  travel. 
Also,  in  excavating  the  headworks,  the  dirt 
had  to  be  dragged  lengthwise  with  the 
structure  up  a  steep  grade  and  there 
loaded.  A  material  saving  would  have 
been  effected  could  access  have  been  had 
at  this  point  as  well  as  each  end  when 
work  was  begun. 

The  excavation  of  the  entire  structure 
was  in  loosely  compacted  sand,  which 
sloughed  away  on  exposure.  This  caused 
sand  slides  to  fill  an  already  completed 
excavation,  which,  of  course,  delayed  the 
work.  In  other  cases,  loose  sand  retarded 
the  pouring  of  concrete.  With  the  excep- 
tion of  the  downstream  floorbeam  in  the 
flume  section,  no  ground  water  was  en- 
countered in  building  the  superstructure. 
In   sinking   the   pile   foundation   for  the 


flume  section,  ground  water  was  found  at  a 
depth  of  only  2  ft.  below  the  pile  heads. 

Form  Work  Slow 

The  form  work  was  quite  tedious,  as  it 
was  necessary  in  a  number  of  cases  .to 
build  a  small  portion  of  the  structure  and 
let  it  set.  The  center  wall  of  the  siphon 
was  built  first.  The  14-in.  terra-cotta  pipe 
was  embedded  at  the  same  time,  and  the 
partition  wall  between  the  priming  siphon 
and  the  main  siphon  was  built  to  an  ele- 
vation of  about  3  ft.  above  the  pipe.  The 
remainder  of  this  partition  wall  between 
the  two  siphons  was  built  on  its  edge  out- 
side the  works  and  allowed  to  set.  It  was 
then  placed  in  position  with  block  and 
tackle  and  concreted  in.  The  wall  against 
which  it  was  placed  was  rabbeted  and 
trimmed  neatly  to  scale  so  that  it  went 
exactly  into  position  and  had  ample  con- 
crete on  all  sides  to  make  it  airtight. 

The  slightly  inclined  portion  of  the 
siphon  on  the  lower  end  has  quite  a  com- 
plicated form,  as  it  is  curved  in  two  direc- 
tions. The  forms  were  warped  in  by  eye^ 
but  in  such  a  manner  that  each  normal 
cross-section  is  a  2  x  3-f t.  rectangle. 

Concrete-Pile  Foundation 

The  downstream  40-ft.  section  is  sup- 
ported on  reinforced-concrete  piling.  It  is 
4  X  8  ft.  in  inside  dimensions  and  is  carried 
on  an  8-in.  floor.  The  piles  are  arranged  in 
three  bents  of  four  piles  each,  capped  with 
a  12  X  12-in.  reinforced-concrete  beam  9  ft. 
6  in.  long.  The  bents,  spaced  12  ft.  on 
centers,  consist  of  12-in.  piles  spaced  34  in. 
on  centers,  cast  in  place.  A  contract  was 
let  for  the  pile  forms  in  place  with  the  core 
removed.  These  forms  were  sunk  with  an 
ordinary  well-drilling  outfit,  the  core  being 
removed  with  a  sand  pump  slightly  in  ad- 
vance of  the  casing. 

Upon  removal  of  the  sand  pump  with  the 
casing  at  the  required  depth,  the  casing  was 
immediately  sealed.  This  wps  accomplished 
by  tamping  a  jute  sack  half  full  of  slightly 


Cost  Report  on  Ripon  Spillway 

Item  Material 

•ESicavatlon 

Forms    1169.85 


•Steel 

•Concrete    

Form  metal   

Nails    

Tools    

Milling  forms    

Stripping  forms 

Cleaning:  lumber   

Backfilling    

Camp  labor    

Miscellaneous  labor   

Hauling  water  wagon 

Gate  labor   

Gate  materials : 

Steel  face   

Wooden  runners   

Bolts    

Lifting  apparatus 

Flashboards    

I-beams     

Gate  axis    

Hauling  gate 

Air  intakes 

Placing  siphon  lips 

Placing  priming  outflows. ... 

Priming  outflows    

Well  boring    

Cook-house  debit 

Rental   equipment   

Superintendence-engineering. . 


S17.H 

782.C1 

21.89 

12.63 

18.76 


Labor 
|23!>.46 

269.85 
98.73 

282.25 


400.00 

14.04 

2.90 

150.00 

4.00 

4.32 

13.55 

1.92 

10.36 


16.79 
27.79 
18.18 
92.06 
15.86 
24.90 
17.38 
65.4S 


18.40 


187.63 
50.00 


7.6S 
10.31 


343.76 


350.00 


Total    32.180.01  31.866.42 

Grand  total    14,046.43 


•950   cu.    yd.    excavation;    7.06   tons   steel;    161.4 
cu.  yd.  concrete. 


744 


ENGINEERING     RECORD 


Vol.  74,  No.  25 


moistened  1:2:4  concrete  to  the  bottom  of 
the  casing.  During  the  interval  between 
the  withdrawal  of  the  sand  pump  and  the 
final  tamping  into  place  of  the  concrete, 
ground  water  sometimes  forced  the  sand  up 
into  the  casing.  This  caused  a  part  of  the 
depth  to  which  the  casing  was  sunk  to  be 
lost  to  concrete,  as  is  seen  in  the  records  of 
the  pile  costs.  After  sealing,  the  wells  were 
allowed  to  stand  five  days,  when  they  were 
bailed  out,  the  reinforcement  placed,  and 
concrete  poured.  The  reinforcement  in 
each  pile  consisted  of  heavy  mesh,  cut  to 
length  and  bent  circular  to  fit  the  pile,  and 
five  y^  X  5-in.  twisted  bars  to  bond  the  pile 
and  cap. 

The  10  ft.  of  soil  through  which  the  cas- 


£ITS3I\    T 


hotel  and  to  hire  a  line  wagon  at  an  addi- 
tional expense.  The  cook-house  debit  of 
$187.63  was  therefore  an  economic  waste. 

The  cost  per  yard  of  concrete  in  place  was 
about  $25.  The  total  cost  per  sack  for  ce- 
ment was  60  cents.  Rock  cost  $1.97  per 
cubic  yard  and  sand  30  cents.  A  Smith 
hand  mixer  of  2y2-cu.  ft.  capacity  was  used. 
The  pile  foundation  cost  $1.59  per  linear 
foot,  this  figure  including  labor  and  extra 
work. 

The  time  record  for  sinking  piles  showed 
that  on  one  bent  of  four  piles  it  required 
an  average  of  14  man-days  to  sink  one  cas- 
ing to  an  average  depth  of  16  ft.,  with  10 
ft.  average  depth  of  concrete.  To  sink  a 
casing  20  ft.,  with  an  11  ft.  6  in.  depth  of 


Advice  to  Young  Engineers 

Sir  Maurice  Fitzmaurice  Says  Choose  the  Small 

Place   on   a    Large   Job    Rather   Than   the 

Large  Place  on  a   Small  Job 

SIR  MAURICE  FITZMAURICE,  in  his 
presidential  address  before  the  Institu- 
tion of  Civil  Engineers  on  Nov.  7,  repeated 
advice  he  has  frequently  given  to  young 
engineers  as  to  the  proper  choice  between 
two  types  of  employment.  As  between 
work  on  a  large  job  with  small  salary  and 
on  a  small  job  with  larger  remuneration,  he 
would  advise  the  former.  He  succinctly 
states  the  problem  and  his  advice  as  fol- 
lows: 

"I  have  on  one  or  two  occasions  been 
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Half  Plan  or  Headworks 


SECTIONS  THROUGH   RIPON   SIPHON   GIVE  IDEA  OF   DIFFICULT  CONSTRUCTION   IN    BUILDING  FORMS    AND   PLACING   REINFORCING 


ings  were  driven  was  coarse  sand.  Under- 
neath was  a  stratum  of  well-compacted  fine 
river-bottom  silt,  varying  in  depth  from  12 
to  24  in.,  under  which  was  a  coarse  sand 
containing  some  gravel.  Ground  water  was 
encountered  at  a  depth  of  about  2  ft. 

Materials  were  either  bought  in  Ripon  or 
unloaded  from  cars  at  that  point.  Cement 
was  purchased  f.o.b.  Ripon.  The  hauling 
was  contracted  for  at  $10  for  a  car  of  640 
sacks. 

Lumber  was  purchased  in  Ripon  and 
hauling  was  at  the  rate  of  $5  per  day.  Un- 
loading and  hauling  rock  were  contracted 
for  at  the  rate  of  60  cents  per  ton  for 
105.77  tons  and  100  tons  at  70  cents  per 
ton. 

The  high  cost  per  meal  (43.2  cents)  was 
due  to  the  small  crew  boarding  regularly  at 
the  cook  shack.  However,  this  expense  was 
justifiable  considering  that  if  there  had 
been  no  cook  shack  on  the  job  it  would  have 
been  necessary  to  board  the  men  at  the 


concrete,  took,  on  an  average,  29  days.  In 
sinking  casings  30  ft.,  with  a  depth  of  con- 
crete of  22  ft.,  the  time  averaged  42  days. 
In  the  latter  instance  a  casing  froze  on 
large  gravel  and  had  to  be  withdrawn.  That 
took  24  man-days  extra. 

The  work  was  done  by  the  South  San 
Joaquin  Irrigation  District,  of  which  A. 
Griffin  is  chief  engineer. 


Use  Pictures  in  Organization  Chart 

To  familiarize  those  who  come  in  contact 
with  the  Illinois  Highway  Commission  with 
the  personnel  and  scope  of  the  organiza- 
tion, a  new  12  x  17-in.  chart  has  been 
issued  and  sent  out  with  the  November 
i.ssue  of  Illinois  Highway.  The  distinctive 
feature  is  the  use  of  small  photographs,  % 
and  1  in.  in  diameter,  of  the  engineers  hold- 
ing the  twenty  more  prominent  positions. 
The  organization  was  described  in  the  En- 
gineering Record  of  March  18,  page  393. 


asked  by  a  young  engineer  whether,  of  two 
posts  offered  to  him  he  should  take  that  of 
one  among  many  assistants  on  a  large  work 
with  a  small  salary  or  that  of  resident  engi- 
neer on  a  small,  unimportant  work  at  a 
considerably  higher  salary.  Without  hesi- 
tation I  recommended  the  former  position. 
I  knew  that  on  the  large  works  he  would 
see  a  little  of  almost  every  class  of  work, 
that  even  the  temporary  works  of  the  one 
were  probably  more  important  than  the 
permanent  work  of  the  other,  and  that  the 
fact  of  being  on  a  large  work  would  be  of 
great  assistance  later  on,  and  would  stand 
to  him  all  his  life.  He  would  also  have 
the  advantage  of  daily  intercourse  with 
other  engineers,  and  the  emulation  and 
friendly  rivalry  between  them  would  lead 
to  efforts  on  his  part  to  hold  his  own.  There 
also  exists  on  large  works  a  feeling,  which 
I  can  only  describe  as  engineering  atmos- 
phere, which  may  have  a  real  influence  on 
the  life  of  a  young  engineer." 


December  16,  1916 
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Reinforced-Gypsum  Roof  Decks  a  Modern 
Development  in  the  Structural  Field 

Theoretical  Formulas  Are  Proposed  for  the  New  Combination  of 
Materials  and  Allowable  Wdrking  Stresses  Are  Based  Upon  Tests 

By   VIRGIL  G.  MARANI 
Consulting   Engineer,  Cleveland,  Ohio 


SCIENTIFIC  THOUGHT  directed  to  eco- 
nomical construction  and  the  conserva- 
tion of  owners'  interests  has  developed  the 
necessity  of  engineering  as  well  as  archi- 
tectural skill  in  the  use  of  materials  and 
the  layout  and  design  of  the  modern  util- 
ity building.  In  applying  the  principles  of 
engineering  efficiency  to  the  design  and  con- 
struction of  modern  buildings,  every  ma- 
terial used,  from  the  foundation  to  the  fin- 
ished roof  deck,  should  be  selected  with 
due  consideration  of  the  function  it  is  ex- 
pected to  perform,  its  durability,  practica- 
bility and  economy. 

The  ideal  material  to  be  used  for  roof- 
deck  construction  must,  in  addition  to  its 
usefulness  as  a  weather  protection,  possess 
the  following  properties: 

1.  Fire  Resistivity  and  Incombustibility 
—In  case  of  fire  and  the  consequent  change 
of  temperature,  the  roof  deck  must  not  flame 
or  support  combustion,  nor  expand,  warp, 
buckle  or  spall. 

2.  Cow  Heat  Conductivity  —  Materials 
with  low  heat  conductivity  are  not  so  likely 
to  condense  moist  air  within  the  building 
upon  their  exposed  under  surface.  This  re- 
quirement also  insures  a  warmer  roof  sur- 
face in  the  winter,  and  consequently  a  pro- 
portional saving  in  the  design  of  the  heat- 
ing system.  In  the  summer  cooler  inter- 
iors are  made  possible. 

3.  Light  Weight  and  Strength— Consis- 
tent with  the  strength  required  as  deter- 
mined by  test  and  standard  engineering 
practice,  light  weight  is  important.  A  re- 
duction of  a  few  pounds  of  dead  load  per 
square  foot  of  roof  deck  results  in  con- 
siderable saving  in  the  necessary  roof 
trusses  and  support,  structural  frame,  walls, 
foundations  and  footings.  Light  weight  is 
also  an  economic  factor  in  the  cost  of  erec- 
tion (hoisting  and  placing),  and  also  in 
the  freight  and  teaming  charges  to  the 
job,  all  of  which  are  cost  items  to  the  owner. 

Use  of  Gypsum  Tile 
Ordinary  gypsum  roof  tile,  reinforced 
with  steel,  3  in.  thick  and  30  in.  long, 
weighing  13  lb.  per  square  foot,  have  been 
used  for  10  years  or  more  for  the  roof 
decks  of  cotton  and  textile  mills,  foundries, 
laundries  and  similar  buildings  where  much 
inconvenience  and  trouble  is  often  experi- 
enced from  the  condensation  of  the  moist 
air  upon  the  under  side  of  the  cool  roof -deck 
surface.  The  success  of  gypsum  for  roof 
decks  in  buildings  where  moist  air  was  in 
excess  dated  from  its  inception,  and  sug- 
gested exhaustive  and  elaborate  chemical 
and  physical  tests  to  determine  to  what  ex- 
tent specially  prepared  gypsum  could  be  re- 
inforced (as  in  the  case  of  concrete)  and 
whether  a  construction  of  this  material 
could  be  economically  marketed,  either  as 
a  factory-built  unit  in  spans  up  to  16  ft. 
or  more  or  to  be  poured  in  molds  and  erected 
at  the  job. 

As  a  result,  there  has  been  developed  a 
new  structural  gypsum  termed  "Structo- 
lite."  This  is  a  quick-setting  gypsum 
cement  (setting  in  15  minutes)  capable  of 


being  removed  from  the  molds  in  4  hours 
after  being  poured.  It  attains  full  working 
strength  in  24  hours,  weighs  77  lb.  per  cubic 
foot  (about  one-half  as  much  as  concrete), 
and  its  ultimate  compressive  strength  aver- 
ages 2000  lb.  per  square  inch. 

There  has  also  been  developed  and  placed 
upon  the  market  a  reinforced-gypsum  roof- 
deck  tile  made  of  this  structural  gypsum 
which  is  believed  to  possess  in  a  high  degree 
the  ideal  requirements  for  roof-deck  con- 
struction. Tests  have  been  conducted  for 
the  manufacturers,  the  United  States  Gyp- 
sum Company,  by  Willis  A.  Slater,  research 
assistant  professor  of  applied  mechanics,  at 
the  laboratory  of  the  University  of  Illinois, 
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DETAILS    OF   THE    VARIOUS   BEAMS   TESTED 

and  constants  for  use  in  theoretical  design 
formulas  obtained. 

Standard  4-ft.  and  5-ft.  tile  (,Pyrobar), 
with  reinforcement  curved  at  the  ends,  are 
made  in  factory-built  units,  and  this  "Struc- 
tolite"  has  recently  been  applied  to  a  roof 
span  of  10  ft.  by  casting  the  reinforced 
units  at  the  building  site.  Results  of  tests 
and  a  description  of  the  design  of  the  latter 
units  are  here  given. 

Design  Formulas 

The  stresses  in  reinforced-gypsum  beams 
may  be  computed  by  the  usual  formulas  for 
reinforced  concrete,  such  as  those  of  the 
Joint  Committee.  For  T-beam  analysis  a 
simplification  which  appears  to  be  justified 
by  the  results  of  tests  can  be  made  by 
neglecting  the  compressive  stress  in  the 
web  below  the  flange  and  assuming  the  cen- 
ter of  compression  to  be  at  the  center  of  the 
flange.  In  other  words,  using  standard 
nomenclature,  the  effective  depth  id  is  equal 


to  d — t/l.  When  the  computation  for  kd 
shows  that  the  neutral  axis  falls  within 
the  upper  flange  the  computations  are  made 
as  for  a  rectangular  beam  in  which  p  = 
A/bd,  instead  of  p  =  A/'d. 

The  modulus  of  elasticity  for  gypsum 
appears,  according  to  the  results  of  tests, 
to  average  about  1,000,000  lb.  per  square 
inch.  This  gives  a  ratio  n=E,/Eg=  30  for 
use  in  formulas.  Working  stresses  here 
proposed  are  believed  to  give  safety  fac- 
tors of  two  when  the  tile  is  saturated  and 
not  more  than  24  hours  old,  and  not  less 
than  four  when  the  gypsum  is  dry  and  steel 
reinforcement  of  high  elastic  limit  is  used. 


Proposed  Workh^q  Strb88E8  for  Reinforcko 
Gtpsuu 

Pounda 

per 

square 

Inch 

Compression    In    gypsum S50 

Shear  in  gvpsum   20 

Bond  between  Kypsum  and  steel 80 

Bearing  of  gypsum  on  looped  bars  or  anchor 

plates    800 

Tension  in  steel K.OOO 

^ 

The  accompanying  table  gives  viewable 
stresses  based  upon  tests  of  water-soaked 
specimens,  and  should  be  applied  only  to 
roof  deck  slabs. 

Results  of  Tests 

The  results  of  the  series  of  tests  already 
mentioned  are  presented  in  the  accompany- 
ing tables.  In  Table  1  is  given  the  results 
of  two  tests  of  reinforced-gypsum  T-beams 
of  16-ft.  span  between  supports.  As  indi- 
cated in  Fig.  1,  the  reinforcing  rods  were 
not  turned  or  looped  at  the  ends,  so  that 
no  provision  was  made  for  anchorage  other 
than  the  bond  between  steel  and  gypsum. 
The  specimens  were  alike,  reinforced  by 
three  %-in.  corrugated  round  bars  of  area 
0.92  sq.  in.  and  tested  at  the  age  of  20  days 
by  the  application  of  two  symmetrical  loads. 


Table  1 — Tksts  op  16-Foot  T-Bbams 

Beam  1  Beam  2 

Load  of  first  craclt,  pounds 5,250       6,800 

Observed    steel    stress   at   first   craclt, 

pounds  per  square   inch 19.000     22.000 

Maximum  10£id,  pounds 7,850        6,300 

^  f  Vertical    shear 
Computed  stresses  at  I  in   gypsum 87  70 

maximum      1  o  a  d  ,  j  Bond    74  •• 

pounds   per   square    Tension  in 

inch    [steel   29,200     24.400 

Observed    stress    at    maximum    load, 

pounds  per  square  inch 28,600     ^3,000 

Observed  compressive  stress  in  upper 

face    gyp-sum     at    maximum    load, 

pounds  per  square  inch 507  454 


No  indication  of  approaching  failure  of 
the  gypsum  by  compression  was  found  in 
these  beams.  Failures  occurred  as  a  result 
of  diagonal  tension  only. 

With  a  good  grade  of  gypsum  such  as  is 
found  in  many  parts  of  the  country  it  has 
been  possible  to  develop  regularly  from 
1500  to  2000  lb.  per  square  inch  in  compres- 
sion specimens  of  height  equal  to  twice 
their  diameter.  This  is  equivalent  to,  say, 
from  2000  to  2700  lb.  per  square  inch  for 
the  usual  cubes.  In  certain  cases  a  strength 
of  3200  lb.  per  square  inch  has  been  devel- 
oped. 

A   rectangular  reinforced-gypsum  beam 


Table  2 — Test  of  RBCTANCtrLAR  Beam.  Calculatod 
Stresses  at  Maximum  L«ad  of  23,980  Lb. 

Pounds 

per 

square 

inch 

Compression    in    gypsum 1.580 

Vertical  shear  in  gypsum J  J? 

Horizontal  shear  in  gypsum i»' 

Bond ««»««. 

Tension  in  steel 2»,zuu 


10-FOOT    TILE    LOADED   WITH    3500   LB. 
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10-FOOT   TILE    LOADED    WITH    2000    LB. 

of  6-ft.  span,  Fig.  2,  was  also  tested,  with 
results  given  in  Table  2.  Four  %-in.  corru- 
gated round  reinforcement  was  used,  a  total 
of  1.22  sq.  in.,  and  the  test  was  made  at  the 
age  of  10  days.  Failure  occurred  by  diag- 
onal tension  when  the  first  crack  appeared. 

10-FooT  Beams  Designed 

Using  the  information  gained  from  these 
investigations,  which  included  tests  for 
compressive  strength,  modulus  of  elasticity, 
bond  strength  and  tests  upon  numerous  rect- 
angular and  T-shaped  beams  of  spans  of  6 
ft.  and  16  ft.,  the  gypsum  T-beam  roof  slab 
of  Fig.  3  was  designed  for  the  Walker  Man- 
ufacturing Company,  Racine,  Wis.  This  is 
the  first  long-span  gypsum  roof-deck  slab 
in  the  United  States  which  was  poured  and 
erected  at  the  job.  A  description  of  this 
construction  will  appear  in  next  week's 
issue. 

Before  acceptance  of  this  construction  five 
sample  T-beam  roof  slabs  similar  in  detail 
to  the  designed  T-beams  were  made  and 
tested  in  Chicago  by  C.  Payne,  the  designer. 
Some  of  these  specimens  were  less  than  24 
hours  old  at  the  time  of  the  test  and  all  of 
them  had  been  exposed  during  the  previous 
night  to  the  full  effect  of  a  heavy  rain. 
Consequently  the  gypsum  was  in  such  con- 
dition as  to  make  the  tests  especially  severe. 

Each  roof  beam  was  placed  upon  a  solid 
support  giving  a  bearing  of  2  in.  at  each 
end  of  the  beam,  leaving  a  clear  span  of  9 
ft.  8  in.  The  distributed  load  was  piled 
from  the  center  toward  the  bearings  in  in- 
crements of  150  lb.  Table  3  shows  the  test 
loads  applied. 

Safety  Factor  of  Four 

These  reinforced  roof  slabs  were  designed 
to  carry  a  uniformly  distributed  live  load 
of  50   lb.  with  a   safety  factor  of   four. 

TabIaB  3 — Tbbt  of  10-Foot  T-Beam8 
Sample    lioad     Load  per  Deflection, 

No.      applied  square  foot  Inches  Remarks 

1            2,200           200           0.034  At   these   unl- 

»           2,400           218           0.070  formly  distrib- 

5  2,200           200           0.034  uted      loads 
4           2,200           200           0.034  there    was    no 

6  2,400           218           0.070  8l^  of  failure 


After  the  foregoing  tests  the  total  loads 
were  increased  to  3500  lb.,  but  other  than 
the  manifestation  of  horizontal  shear 
cracks  there  was  no  sign  of  failure.  The 
illustrations  show  these  gypsum  roof  slabs 
loaded  to  2000  and  3500  lb. 

The  weight  of  these  long-span  reinforced- 
gypsum  roof  slabs  is  17  lb.  per  square  foot. 
When  the  effect  of  a  continuous  rather  than 
a  beam  ceiling  is  desired,  the  same  slab  can 
be  made  in  an  H-section  with  a  bottom 
flange  similar  to  the  top  flange.  A  roof  slab 
of  this  form  weighs  about  24  lb.  per  square 
foot,  and  has  the  same  carrying  capacity 
for  live  load. 

[An  article  detcribing  the  methods  used  on 
the  roof  deck  construction  of  the  Walker 
Manufacturing  Company,  at  Racine,  Wis.,  will 
appear  in  the  next  issue. — EoiTOR.] 


Would  Replace  Atlanta's  Two  Passenger 
Terminals  with  One  on  New  Site 

Barclay  Parsons  &  Klapp  Would  Combine  Previous  Plaza  Schemes  with 
Elimination    of    Almost    All    Tracks    fr6m    Heart    of    Business    District 


COMPLETE  ABANDONMENT  of  the 
two  existing  passenger  terminals  and, 
except  for  two  through  tracks,  of  all  rail- 
road facilities  between  the  terminals,  which 
are  about  half  a  mile  apart,  is  among  the 
features  of  the  somewhat  radical  plan  pro- 
posed by  Barclay  Parsons  &  Klapp,  con- 
sulting engineers,  of  New  York  City,  as  the 
best  solution  of  the  terminal  problem  at 
Atlanta,  Ga.  Prior  to  the  retention  of  these 
engineers  by  the  city  other  plans  had  been 
promulgated  which,  recognizing  the  unde- 
sirability  of  the  railroad  barrier  between 
the  two  stations,  in  the  heart  of  the  busi- 
ness district,  proposed  to  eliminate  the  re- 
maining grade  crossings  and  cover  the  en- 


tire railroad  area  between  Forsyth  and 
Washington  streets,  converting  this  area 
into  a  park.  By  this  plan  the  old  Union 
Station  could  be  remodeled  and  somewhat 
enlarged,  while  the  newer  Terminal  Station 
would  remain  unchanged.  The  New  York 
engineers,  in  a  comprehensive  report  re- 
cently rendered,  which  is  the  basis  of  this 
article,  hold  that  these  plans  do  not  go  far 
enough,  in  that  the  existing  stations  can- 
not be  sufficiently  enlarged  on  their  present 
sites,  that  the  covered  area  could  not  be 
properly  ventilated  except  by  electrification 
of  the  tracks  at  a  prohibitive  cost,  and  that 
this  scheme  would  leave  the  freight  yards 
and  roundhouse  west  of  Forsyth  Street  as 
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a  permanent  nuisance  barely  outside  of  the 
best  business  district.  They  recommend  the 
building  of  a  new  union  station  for  all 
eight  of  Atlanta's  railroads  about  900  ft. 
northeast  of  the  Terminal  Station,  on  the 
site  of  the  present  freight  yards,  the  re- 
placement of  these  freight  facilities  by 
others  to  be  built  along  Elliott  Street,  the 
retention  of  two  tracks  only,  in  single-track 
tunnels,  from  Washington  Street  to  the 
north  end  of  the  new  terminal  layout,  and 
the  filling  in  of  the  entire  railroad  area 
around  these  tunnels.  They  estimate  the 
cost  of  the  improvement,  inclusive  of  the 
passenger  station  but  exclusive  of  the  track- 
work  and  the  auxiliary  buildings  of  the 
new  terminal,  at  $6,500,000. 

Atlanta's  Streets  and  Terminals 

For  an  understanding  of  the  situation 
the  report  calls  attention  to  the  street  map 
of  the  city,  part  of  which  is  here  repro- 
duced. The  city's  street  system  is  very 
irregular.  The  principal  thoroughfares  are 
Whitehall-Peachtree  and  Marictta-Decatur, 
which  intersect  approximately  at  right 
angles.  The  existing  tracks,  roughly 
parallel  to  Decatur  Street,  form  a  railroad 
barrier  through  the  very  heart  of  the  busi- 
ness district.  As  the  Pryor  Street  and 
Central  Avenue  crossings  are  at  grade, 
street  traffic  over  the  barrier  depends 
mainly  on  the  three  viaducts  at  Forsyth, 
Broad  and  Whitehall  streets,  and  the  con- 
gestion is  increased  by  the  fact  that  For- 
syth and  Broad  streets  merge  with  the 
Whitehall-Peachtree  trunk  a  short  distance 
each  side  of  the  railroads.  Along  the  rail- 
road are  unattractive  wholesale  houses,  and 
the  track  depression  itself  is  insanitary. 
Just  west  of  Forsyth  Street  the  tracks  flare 
out  into  freight  terminals  which  embrace 
several  freight  houses,  team  tracks  and  a 
roundhouse — all  almost  in  the  center  of  the 
city. 

For  passenger  traffic  there  are  two  sta- 
tions, the  Union  and  the  Terminal.  The 
former,  which  is  between  Pryor  Street  and 
Central  Avenue,  was  built  in  1871,  and  is 
believed  to  have  outlived  its  usefulness.  It 
has  four  tracks  only,  and  there  is  hardly 
room  for  more.  It  is  used  by  the  Nashville, 
Chattanooga  &  St.  Louis  Railway  and  the 
Georgia  Railroad.  In  1904  the  Terminal 
Station,  on  Mitchell  Street  west  of  Madison 
Avenue,  was  built.  This  station,  while 
modem  in  most  re.spects,  the  report  criti- 
cizes for  shortness  of  tracks  and  platforms ; 
pre.sence  of  sharp  approach  curves,  necessi- 


tating much  switching ;  lack  of  satisfactory 
facilities  for  handling  baggage  and  mail, 
and  other  objectionable  features.  Further- 
more, while  the  building  could  be  readily 
enlarged,  the  trackage  could  not.  Conse- 
quently the  conclusion  was  reached  that  it 
should  be  abandoned  as  a  station. 

Earlier  Plaza  Schemes 

In  1912,  before  Barclay  Parsons  &  Klapp 
were  asked  to  study  the  situation,  Haralson 
Bleckley  proposed  to  the  city  that  the  tracks 
between  Washington  and  Forsyth  streets 
be  covered,  and  in  1913  Capt.  R.  M.  Clayton, 
chief  of  construction  of  the  city,  and  C.  E. 
Kauffmann,  engineer  of  bridges  and  esti- 
mates, prepared  a  comprehensive  design  on 
the  Bleckley  plan,  together  with  an  esti- 
mate calling  for  $3,000,000.  A  bill  was  pre- 
sented to  the  state  Legislature  to  enable 
the  city  to  carry  out  the  scheme,  but  it  failed 
to  pass.  This  plan  made  it  possible  to  add 
one  or  two  tracks  to  the  Union  Station. 

While  the  New  York  firm  considers  this 
plan  excellent  structurally,  it  does  not  be- 
lieve it  practicable  to^  cover  the  existing 
tracks  and  operate  the  trains  by  steam.  It 
is  held  that  even  if  the  system  of  ventila- 
tion were  ordinarily  effective  it  would  not 
always  be  so,  and  that  at  times  the  smoke 
would  be  extremely,  objectionable  to  the 
traveling  public  and  to  the  occupants  of 
the  abutting  buildings.  The  ventilation 
problem  would  be  worse  at  stations — in  fact, 
it  is  believed  no  station  could  be  ventilated 
unless  its  tracks  were  outside  of  the  covered 
zone.  The  drafts  necessary  to  ventilate  the 
tunnel  would  constitute  a  serious  menace 
in  case  of  fire.  On  the  other  hand,  electrifi- 
cation of  the  tunnel  would  entail  a  prohibi- 


tive cost  on  the  railroads.  In  any  event 
trees  could  not  be  grown  on  the  concrete 
roof  except  with  a  prohibitive  thickness  of 
earth,  and  so  the  park  would  lose  much  of 
its  effectiveness.  Furthermore,  the  nuisance 
of  the  freight  yards  just  west  of  Forsyth 
Street  would  continue. 

Advantages  of  Newest  Plan 

By  the  plan  recommended  in  the  report 
the  ventilation  problem  and  that  of  the 
cramped  terminals  are  solved,  while  the 
plaza  feature  of  the  Clayton-Kauffmann 
plan  is  retained — on  a  larger  scale,  in  fact. 
Also,  the  freight  terminals  just  west  of 
Forsyth  Street  are  moved  westward  out  of 
the  business  district  and  the  offensive  en- 
gine house  is  eliminated.  One  of  the  ac- 
companying drawings  shows  the  proposed 
layout.  The  existing  facilities  to  be  dis- 
placed are  shown  in  dotted  lines.  The  new 
union  station  would  be  located  about  900  ft. 
northeast  of  the  present  Terminal  Station, 
on  the  site  of  the  roundhouse  of  the  West- 
ern &  Atlantic  Railroad.  The  station  would 
have  twenty  through  tracks,  and  ten  plat- 
forms from  800  to  1000  ft.  long.  The  dis- 
placed freight  facilities  of  the  Western  & 
Atlantic,  Central  of  Georgia  and  Seaboard 
Air  Line  railways  would  be  relocated  on  5 
acres  of  land  between  Elliott  and  Hulsey 
streets,  to  the  east  of  the  four  tracks  and 
right-of-way  at  present  owned  by  the  South- 
ern Railway. 

Tunnel  for  Two  Tracks  Only 

Two  or  three  tracks  only,  each  in  a  sepa- 
rate tunnel,  would  be  carried  through  from 
Washington  Street  to  the  north  end  of  the 
new  union  station  layout,  affording  at  once 
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an  entrance  to  the  station  for  passenger 
trains  from  the  east  and  interchange  facili- 
ties for  freight.  With  separate  tunnels  it 
is  held  that  trains  would  drive  the  smoke 
out  ahead  of  themselves.  Aside  from  these 
tunnel  tracks,  all  tracks,  industrial  as  well 
as  those  of  the  present  Union  Station,  would 
be  abandoned  in  this  area;  retaining  walls 
would  be  built  along  the  right-of-way  lines 
and  the  whole  area  would  be  filled  in  and 
converted  into  a  park.  The  tunnel  tracks 
would  be  depressed  a  maximum  of  about 
12  ft.  to  a  new  profile  with  grades  not 
exceeding  0.5  per  cent,  so  that  Pryor  Street 
and  Central  Avenue  could  be  carried  over  on 
easy  grades,  while  Forsyth,  Broad  and 
Whitehall  streets  could  be  lowered  slightly 
as  compared  to  the  height  of  the  present 
viaducts. 

The  new  plans  terminate  the  tunnel  and 
the  plaza  over  the  tracks  at  Central  Avenue 
instead  of  at  Washington  Street,  to  which 
the  Clayton-Kauffmann  plan  extended  the 
covering.  Otherwise  the  plaza  of  the  new 
plan  includes  all  of  the  area  contemplated 
in  the  Clayton-Kauffmann  scheme  and  a 
much  larger  area  west  of  Forsyth  Street 
and  south  along  Madison  Avenue.  Spring 
Street  would  be  extended  to  run  past  the 
new  station  and  join  Madison  Avenue  near 
Mitchell  Street,  and  it  is  believed  many  of 
the  street-railway  cars  now  using  one  of 
the  three  viaducts  could  be  rerouted  to  run 
past  the  station,  especially  if  a  suggested 
short  extension  of  Madison  Avenue  and  a 
one-block  diagonal  connection  from  Spring 
Street  were  made  to  connect  this  new  route 
direct  at  each  end  with  the  Whitehall- 
Peachtree  trunk.  Cone  Street  would  also  be 
extended  across  the  plaza  to  Madison 
Avenue. 

Freight  Layout  Only  a  Suggestion 

The  new  freight  layout  along  Elliott 
Street  is  not  offered  as  the  detail  solution 
of  this  phase  of  the  problem.  The  report 
points  out,  however,  that  there  is  room  be- 
tween Elliott  and  Hulsey  streets  to  replace 
the  supplanted  freight  houses  and  team 
tracks  according  to  the  desires  of  the  three 
railroads  concerned  on  relatively  low-priced 
land,  while  the  cost  of  the  remaining  prop- 
erties between  the  passenger  and  freight 
layouts  would  not  be  prohibitive  in  case 
future  growth  made  the  expansion  of  either 
layout  desirable. 

While  the  trainshed  of  the  Terminal  Sta- 
tion could  not  be  utilized  in  the  proposed 
improvement,  the  report  proposes  that  the 
headhouse  be  moved  east  about  90  ft.  and 
converted  into  a  museum  or  other  public 
building. 

As  the  plans  have  been  drawn  no  side 
tracks  are  left  to  the  industries  along  the 
proposed  tunnels.  The  consulting  engineers 
believe  that  these  industries,  mostly  whole- 
sale houses,  are  out  of  place  in  what  should 
be  exclusively  a  retail  district,  and  should 
be  relocated  elsewhere.  At  the  same  time 
they  concede  that  it  would  be  feasible  and 
not  necessarily  undesirable  for  those  east 
of  Pryor  Street  to  remain,  provided  their 
sidings  were  separate  tunnels. 

Estimated  Cost  of  Project 

Exclusve  of  the  cost  of  tracks,  signals 
and  auxiliary  buildings  for  the  new  pas- 
senger layout  the  estimated  cost  of  the 
project  is  $6,500,000.  The  estimate  in- 
cludes trackage  as  well  as  land  to  replace 
the  freight  terminals  of  the  three  roads 
supplanted,  together  with  the  purchase  of 
the  present  terminal  and  necessary  land,  the 


construction  of  the  tunnels,  adjustment  of 
grades,  filling  in  of  ground,  development  of 
plaza,  construction  of  new  station  and  mov- 
ing of  present  station  to  proposed  location 
for  use  as  a  museum  or  other  public 
building. 

The  total  cost  should,  the  report  states, 
be  divided  into  two  parts — the  terminal 
proper  and  the  plaza.  No  attempt  is  made 
to  draw  a  precise  line  between  the  two,  but 
it  is  suggested  that  a  fair  division  would  be 


about  $4,000,000  for  the  terminal  and  $2,- 
500,000  for  the  plaza.  It  is  recommended 
that  the  city  finance  the  entire  project,  the 
railroads  to  pay  in  rental  a  sufficient  annual 
sum  to  take  care  of  the  bond  interest  and 
sinking  fund  on  the  terminal  project  proper, 
as  well  as  the  cost  of  operation,  the  bonds 
to  run  for  fifty  years.  If  the  scheme  is 
carried  out  the  engineers  think  the  city 
will  have  an  adequate  terminal  for  an  in- 
definite time  to  come.  « 


Changes  Suggested  in  Traffic-Census  Forms 

standards  of  American  Society  of  Municipal  Improvements  Held  to  Be 
Unsuitable  for  City  Work — Forms  Used  in  New  York  City  Explained 

By  DANIEL  B.  GOODSELL 
In  Charge  of  TraflBc  Division,  Bureau  of  Highways,  Manhattan,  New  York  City 


CERTAIN  revisions  are  necessary  to 
adapt  to  city  use  the  standard  forms 
for  traffic  counts  prepared  by  the  commit- 
tee of  the  American  Society  of  Municipal 
Improvements  (see  Engineering  Record  of 
Nov.  18,  page  621).  Presumably  these 
forms  are  designed  to  be  suggestive  and 
suited  to  the  traffic  of  trunk  line  roads. 
The  following  criticism,  however,  is  di- 
rected from  the  standpoint  of  intensive 
city  traffic  work,  and  it  is  hoped  that  it 


which  should  be  here  for  convenience  in 
computing  the  tonnage  per  foot  of  width. 

The  connecting  link  between  the  first  and 
second  forms,  a  table  of  weights  of  the 
classes  of  vehicles  shown,  should  have  at 
least  been  referred  to  and  its  importance 
emphasized. 

No  provision  has  been  made  on  either 
form  for  noting  the  flow  of  traffic.  This 
phase  of  census  taking  may  be  important 
in   determining  the  width  of  a  proposed 
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will  encourage  further  discussion.  The 
most  serious  faults  with  the  committee's 
standard  forms  are  the  arrangement  of  the 
headings  on  the  small  card  and  the  rather 
confusing  vehicle  classification  on  the  two 
cards. 

A  Better  Classification 

The  first  form  (small  card)  is  suited  to 
recording  a  traffic  very  limited  in  its  classi- 
fication and  should  at  least  have  a  blank 
line  und^r  both  the  rubber  and  iron  tire 
divisions  to  record  unclassified  vehicles, 
such  as  traction  engines,  trailers,  motor- 
buses,  or  other  heavy  units. 

A  better  classification  would  seem  to  be 
as  follows:  Horse-drawn,  iron  tire  (sub- 
divided) ;  horse-drawn,  rubber  tire;  auto- 
mobiles (subdivided)  ;  auto  trucks  (sub- 
divided) ;  autobuses;  street  cars;  unclassi- 
fied. This  is  the  classification  used  in  Man- 
hattan and  it  would  seem  to  fit  road  traffic 
as  well. 

If  it  is  desired  to  ascertain  with  reason- 
able accuracy  the  number  of  vehicles  per 
foot  of  width  per  minute,  an  interval  of  less 
than  1  hour  is  necessary  unless  the  number 
of  vehicles  is  very  small.  City  work  will 
require  15-minute  periods  for  traffic  of  100 
tons  or  more  per  foot  of  width  per  day  of 
10  hours,  and  trunk-line  roads  would  re- 
quire the  same.  For  comparison  with  othei 
cities  the  writer  believes  that  a  10-hour 
period  is  better  than  the  11-hour  period 
shown  on  the  form.s,  as  the  10-hour  is  com- 
monly used. 

No  space  is  assigned  on  the  small  card 
for  a  record  of  grade  or  width  of  roadway. 


roadway.  A  separate  card  is  apparently  in- 
tended to  be  used  for  each  direction,  and  if 
this  be  so  the  two  cards  of  the  opposite  di- 
rections should  be  in  the  form  of  a  folder. 

The  classification  of  vehicles  on  the  large 
card  is  made  into  "horse  and  motor," 
whereas  the  small  card  is  "iron  tires"  and 
"rubber  tires,"  an  inconsistency  likely  to  be 
confusing  because  they  overlap.  The  large 
card  contains  space  which  is  likely  to  be 
little  used,  as  this  use  depends  on  the  num- 
ber of  observations  which  are  made  on  the 
same  street.  Most  engineers  are  obliged  to 
be  content  with  one  census.  The  card  should 
not,  in  any  event,  be  made  more  than  seven 
lines  deep,  allowing  for  each  day  in  the 
week.  A  blank  space  should  be  left  at  the 
bottom  for  a  sketch  showing  dimensions  of 
the  street  at  the  place  at  which  the  census 
was  taken. 

The  headings  "Vehicle  Data"  and  "Ton- 
nage Data"  should  be  "Vehicle  Census"  and 
"Tonnage  Census,"  and  a  suitable  heading 
for  the  columns  on  the  right,  which  have 
no  heading,  would  be  "Congestion."  All 
these  headings  should  be  printed  in  bold 
letters  and  capitalized. 

Two  columns  are  left  blank  on  the  right- 
hand  side  of  the  small  card,  presumably  for 
computing  tonnage;  the  space  is  too  small 
and,  moreover,  three  are  needed.  For  con- 
venience in  summing  up,  the  side  headings 
of  the  small  card  should  have  been  placed 
at  the  top  and  the  hours  at  the  side,  as  the 
sums  under  the  vehicle  classification  are 
used  more  frequently. 

The  forms  are  probably  not  intended  for 
strictly  city  use  and  are  certainly  not  fitted 
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FIG.   2 — OFFICE  FILE  SHEET  FROM   WHICH   TOTALS  ARE   COMPUTED 


for  it.  Pedestrian-traffic  census  should  in- 
variably be  taken  where  street-widening 
projects  are  contemplated. 

The  writer  presumes  that  these  forms  are 


designed  to  be  suggestive  and  suited  to  the 
traffic  of  trunk-line  roads  or  that  of  a  small 
city.  His  criticism  is  directed  from  the 
standpoint  of  intensive  city  traffic  work,  and 
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it  is  hoped  that  it  will  bring  out  further 
discussion.  The  most  serious  faults  from 
his  point  of  view  are  the  arrangement  of 
the  headings  on  the  small  card  and  the 
rather  confusing  vehicle  classification  on  the 
two  cards. 

Forms  for  New  York  Traffic 

In  order  to  illustrate  the  points  to  which 
attention  has  been  directed,  the  forms  in 
use  by  the  Bureau  of  Highways,  Manhat- 
tan, are  shown.  They  are  not  believed  to 
be  ideal,  by  any  means,  but  have  been  found 
to  be  reasonably  convenient  with  the  ex- 
ception of  the  large  sheet.  Fig.  1  illustrates 
the  field  card.  In  each  square  is  placed  the 
number  of  vehicles  with  the  corresponding 
weight.  These  are  then  transferred  to  the 
large  sheet.  Fig.  2,  from  which  the  totals 
are  computed.  Fig.  3  shows  a  summary 
card.  The  final  report  is  made  out  in  three 
parts  under  the  headings  "Vehicle  Traffic," 
"Pedestrian  Traffic"  and  "Congestion." 
Under  the  latter  there  is  shown  the  traffic 
peaks  for  vehicles  and  pedestrians. 

The  whole  matter  of  standard  traffic 
forms  is  of  such  increasing  importance  that 
it  deserves  careful  attention  at  this  time, 
and  the  writer  therefore  offers  the  sugges- 
tion that  a  joint  committee  be  appointed 
from  the  American  Society  of  Civil  Engi- 
neers, American  Society  of  Municipal  Im- 
provements and  the  American  Road  Build- 
ers' Association  to  draft  and  promote  the 
use  of  standard  forms  for  recording  city 
street  and  country  road  traffic  and  to  sug- 
gest the  weights  to  be  used  in  estimating 
the    tonnage. 

Finder  Locates  Fires  on 
Single  Observation 

With  Instrument  Used  Last  Summer  in  Oregon 

and   Washington   Site   of    Forest   Fire    Is 

Projected    on    Topographic    Map 

AFIRE  FINDER  used  with  success  the 
past  summer  by  the  125  lookout  men 
in  the  National  Forests  of  Oregon  and 
Washington  located  fires  in  a  few  min- 
utes without  the  necessity  of  waiting  until 
a  second  course  upon  it  is  reported  from 
another  station.  It  consists  of  a  metal  plate 
24  in.  in  diameter,  bearing  a  topographic 
map  of  the  country  visible  to  the  observer. 
On  the  outer  edge  of  the  map  a  graduated 
circle  is  laid  out.  The  instrument  is  se- 
curely mounted  and  the  map  oriented  so 
that  the  true  bearing  may  be  read  from  the 
graduated  circle  on  the  outer  edge  of  the 
topographic  map.  To  the  center  of*  the 
plate  an  alidade  is  pivoted,  consisting  of  a 
straight  edge  and  two  sights.  The  plate 
and  alidade  may  be  mounted  on  a  short 
track,  which  permits  sliding  the  plate  when 
necessary  to  avoid  a  post  or  window  frame 
in  sighting  a  fire.  A  simple  vertical  ver- 
nier is  attached  to  the  sights,  so  that  the 
vertical  angle  of  the  fire  under  observation 
may  be  determined. 

When  a  fire  is  discovered  the  lookout  man 
turns  the  alidade  and  reads  the  true  bear- 
ing of  the  fire  from  the  graduated  circle, 
after  which  the  vertical  angle  is  also  noted. 
By  referring  to  the  topographic  map  it  is 
also  possible  to  draw  a  profile  map  of  the 
country  along  the  line  of  sight.  Then,  by 
drawing  the  line  of  sight  as  indicated  by 
the  vertical  angle,  the  profile  is  cut  at  the 
point  at  which  the  fire  is  burning. 

The  instrument  was  invented  by  W.  B. 
Osborne  of  the  Portland  office  of  the  U.  S. 
Forest  Service. 
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Cast-iron  Rocker  Shoes 

Sir:  Inclosed  you  will  find  a  small  photo- 
graph of  a  cast-iron  rocker  which  may  be  of 
interest  in  connection  with  Mr.  Kelley's  re- 
cent letter  (Engineering  Record,  Dec.  2, 
page  688)  regarding  cast-iron  rocker  shoes. 
This  view  was  snapped  by  the  writer 
during  the  tearing  down  of  the  old  Congress 
Street  Bridge. 

This  bridge  was  built  in  1872.  The  rocker 
in  question  supported  a  64-ft.  pony  truss 


A  HOCKER  "FKOZEN"   WITH   BUST 

used  as  an  approach  to  the  main  spans.  The 
flat  bar  lying  directly  in  front  of  the  rocker 
was  left  by  a  workman.  Otherwise  the 
debris  fairly  represents  the  condition  of  the 
seat  when  uncovered.  The  bridge  as  a  whole 
was  well  cared  for  and  in  excellent  condi- 
tion, but  evidently  the  shoes  were  as  usual 
neglected.  When  torn  down  it  was  found 
impossible  to  move  either  the  rocker  or  the 
truss  members  on  the  pin,  and  it  was  evi- 
dent that  there  had  been  no  "rocking"  for 
many  years. 

To  show  that  the  rockers  were  not  alone 
in  their  failure  to  act  as  intended,  it  may  be 
said  that  the  2-in.  rollers  under  the  main 
240-ft.  spans  were  rusted  tight  and  in  many 
cases  had  worn  to  a  flat  surface  more  than 
1  in.  wide.  LeRoy  W.  Clark, 

Assistant  Professor  of  Rational  and  Tech- 
nical Mechanics,  Rensselaer  Polytechnic 
Institute. 

Troy,  N.  Y. 


Camera  on  Engineering  Work 

Sir:  The  contribution  of  H.  Colin  Camp- 
bell on  the  camera's  use  on  engineering 
work  in  your  issue  of  Dec.  2,  page  670,  de- 
serves indorsement.  Engineers  do  not  real- 
ize the  latent  possibilities  of  even  a  cheap 
hand  camera. 

I  believe,  however,  from  my  own  ex- 
perience that  Mr.  Campbell  has  not  quite 
touched  the  vital  point.     Engineers  do  not 


take  telling  pictures  having  proper  com- 
position as  well  as  adequate  exposure  not 
only  because  they  lack  artistic  sense  but 
also  because  they  have  a  very  definite  and 
proper  objection  to  lugging  around  even  so 
small  a  camera  as  one  taking  a  picture 
3^/4  X  414  in.  in  size.  More  annoying  than 
"galluses"  is  the  camera  strap  that  refuses 
to  stay  on  the  shoulder,  and  this  is  particu- 
larly true  in  the  case  of  an  engineer  who 
has  to  go  in  out-of-the-way  places,  climb- 
ing up  and  down  all  sorts  of  improvised 
ladders,  where  a  camera  slung  from  the 
shoulder  seems  fairly  possessed  to  bring 
about  a  tumble.  Even  worse  are  the  re- 
flecting cameras  of  larger  size,  such  as  the 
31/4  X  5y2-in.  (3-A) .  The  5  x  7  and  larger 
sizes  are  simply  impossible. 

In  photography,  as  in  hunting,  you  see 
the  finest  shots  when  you  have  no  gun.  The 
only  remedy  is  to  go  always  armed;  and  to 
this  end  it  has  been  the  practice  of  the 
writer  for  five  years  past  to  carry  contin- 
uously a  small  camera  taking  a  picture  214 
in.  square.  This  camera  is  of  the  highest 
grade,  carrying  a  Zeiss-Tessar  lens  and  a 
high-speed  shutter.  It  fits  conveniently  in 
a  hip  pocket  and  its  weight  and  size  are 
never  annoying.  With  this  camera  thou- 
sands of  pictures  have  been  taken  by  the 
writer  with  great  success,  many  of  them 
from  the  observation  platforms  of  moving 
trains,  this  being  rendered  possible  by  the 
use  of  full  aperture  (F4.5)  and  a  fast-work- 
ing shutter. 

So  far  as  reflecting  cameras  are  con- 
cerned, they  are  unapproached,  particularly 
for  critical  studies  and  high-speed  work. 
There  is,  however,  only  one  size  as  made  in 
this  country  which  is  compact  enough  to 
suit  engineering  needs;  that  is  the  1-A 
Graflex.  A  camera  of  this  size,  equipped 
with  lens  of  F4.5  aperture,  has  been  of  in- 
valuable service  to  the  writer. 

But  I  believe  that  in  yet  another  respect 
Mr.  Campbell  does  not  go  far  enough  and 
misses  the  crux  of  the  question.  Photo- 
graphs, to  be  of  any  service,  must  be  avail- 
able at  any  time.  To  this  end  all  the  writ- 
er's photographs  have  been  placed  on  cards 
and  indexed.  The  back  of  the  card  carries 
a  small  manila  envelope  in  which  is  placed 
the  negative,  or  negatives,  if  more  than  one 
print  is  on  a  card.  Classified  under  differ- 
ent heads,  they  are  available  for  instant 
reference  and  have  rendered  invaluable 
service.  Enlargements  of  these  small  films 
have  been  made  up  to  2  ft.  square,  a  magni- 
fication of  about  eleven  diameters. 


Isolated  pictures  of  one  kind  or  another, 
even  though  of  the  best  exposure  and  of  the 
most  artistic  composition,  are  of  little  en- 
gineering avail,  except  as  souvenirs.  To 
obtain  more  than  a  few  pictures  the  engi- 
neer must  be  prepared  to  take  photographs 
whenever  and  wherever  subjects  in  which 
he  is  interested  may  be  found.  A  multitude 
of  pictures  taken  in  this  way  are  of  no 
engineering  use  unless  classified.  No  way 
of  accomplishing  these  two  desired  ends 
other  than  the  foregoing  has  occurred  to  the 
writer. 

Nathan  C.  Johnson, 
Consulting  Concrete  Engineer. 

New  York  City. 


Sir:  Apropos  of  Mr.  Campbell's  article  in 
the  Engineering  Record  of  Dec.  2,  on  the 
use  of  the  camera  in  engineering  operations, 
I  wish  to  offer  the  following  as  illustrating 


PHOTOGRAPH    TO    GUIDE    THE    CARPENTER 


UETAIL  OF  A  JOINT  VISUALIZED 

one  particular  kind  of  service  on  the  part  of 
the  camera: 

When  having  a  number  of  wooden  bridges 
of  30  and  40-ft.  span  constructed  by  differ- 
ent foremen,  most  of  whom  were  not  skillful 
carpenters,  I  took  pictures  of  the  special 
features  that  I  wanted  used  from  a  bridge 
that  I  had  already  built.  The  new  men 
readily  understood  how  to  make  the  joints 
and  put  on  the  braces,  when  they  would  have 
had  difficulty  in  understanding  a  blueprint. 

I  will  say  further  in  regard  to  the  type  of 
top  chord  and  end  post  shown  that  we  are 
not  troubled  by  their  warping.  The  top 
member  overlaps  on  sides  and  ends  and  pro- 
tects the  joints  underneath  from  holding 
water. 

For  making  pictures  of  details  I  use  a 
little  portrait  lens  that  slips  on  over  the 
regular  lens.  It  in  no  way  affects  the  oper- 
ation of  the  lens,  except  that  the  distance 
must  be  measured  carefully  according  to  the 
tables  of  distances  sent  with  the  lens.  After 
the  negative  is  made  any  number  of  blue- 
prints may  be  made  as  from  a  drawing. 
Thus  directions  may  be  given  to  workmen 
in  this  manner  often  at  less  expense  than  if 
drawings  were  made.  And  a  picture  will 
show  more  to  the  average  foreman  than  half 
a  dozen  drawings. 

Allow  me  to  say  that  I  find  the  Letters  to 
the  Editor  and  the  Hints  for  the  Contractor 
sections  the  most  interesting  and  helpful 
parts  of  your  magazine  to  the  man  dealing 
every  day  with  the  "little  things"  in  con- 
struction work.  R.  T.  Brown, 
Engineer,  Board  of  Road  Commissioners. 
Davidson  County,  North  Carolina. 

Lexington,  N.  C. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Content* 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  shouM  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 

Steel    Sheeting    Driven    Cheaply 
Under  Water  with  Two  Rigs 

By  GEORGE  W.  McALPIN 

Junior  Engineer,  Government  Dam  35, 

New  Richmond,  Ohio 

BY  SETTING  sheeting  and  driving  it 
down  to  water  with  one  derrick  boat 
and  following  the  piles  down  to  grade  with 
a  second  rig,  rapid  progress  has  been  made 
at  Government  Dam  35,  on  the  Ohio  River, 
in  driving  14-in.  arch-web  Lackawanna  steel 
piling.  Each  of  the  derrick  boats  was 
equipped  with  swinging  leads  supported 
in  driving  on  10  x  12-in.  runway  timbers 
about  30  ft.  long,  spaced  6  in.  apart. 

The  runways  were  similar  to  those  used 
for  driving  round  piles  at  the  same  dam, 
described  by  the  writer  in  the  Engineering 
Record  of  July  1  last,  page  25.  One  end 
rested  on  a  timber  suspended  by  chains 
over  the  front  end  of  the  derrick  boat,  the 
other  being  carried  on  the  sheeting  already 
in  place  by  a  cross-timber  bolted  on  10  x 
12-in.  blocks  at  that  end  of  the  timbers. 
Piles  were  driven  the  length  of  the  run- 
ways, the  latter  lifted  and  moved  forward 
with  the  pile  line  as  the  boat  moved,  and 
again  set  in  position  with  the  cross-timber 
resting  on  the  last  pile  driven. 

Trouble  with  the  piling  creeping  ahead 
at  the  top  was  overcome  by  inserting  in 
each  interlock  as  the  piles  were  set  a  hook 
of  %-in.  round  iron  so  that  it  caught  un- 
der the  bell  of  the  pile  being  driven,  and 
was  carried  down  with  it.  These  hooks 
were  placed  so  as  to  spread  the  piles.  In 
addition  to  them,  ordinary  railroad  spikes 
were  inserted  at  the  top  of  the  interlocks 
after  each  pile  was  driven,  in  such  a  way 
as  to  hold  the  piles  closer  together. 

The  follower  used  by  the  second  boat  was 
a  pile  of  the  same  section  as  those  being 
driven.      To    its    lower    end    were    riveted 


LONG  FLOAT  AND  COMBINED  TAMPER  AND  STRIKE  BOAKM  FINISH   SURFACE  QUICKLY 


plates  cut  from  the  web  of  an  old  pile, 
making  a  slot  to  hold  it  in  place.  The 
sheeting  was  driven  into  sand  and  gravel 
to  a  penetration  averaging  30  ft.  Under 
these  conditions  the  two  boats  placed  and 
drove  to  grade  an  average  of  20  piles  per 
8-hour  shift,  the  cost  of  driving  being 
about  20  cents  a  foot,  or  about  one-half 
cent  a  pound. 


Plow  Handle  Tamper  and  Lengthy 
Floats  Finish  Concrete  Road 

By  LESTER  H.  MORRIS 

Inspector,  Saratoga-Mountain  View  Road, 

Cupertino,  Cal. 

THE  plow  handle  tamper  adopted  as  a 
standard  tool  for  concrete-road  con- 
struction by  the  California  State  Highway 
Commission  and  one  of  the  long,  flexible 
redwood  floats  also  in  general  use  in  the 
state  are  shown   in   action   in  the  photo- 


PIBST  BOAT  SETS  AND  DRIVES  PILES  TO  WATER,  SECOND  FOLLOWS  THEM  TO  GRADE 


graph.  The  tamper  was  invented  by  Stan- 
ley Hall,  foreman  for  a  contractor  on  state 
road  work,  three  years  ago,  at  a  time  when 
the  commission  was  using  several  different 
methods  of  finishing  concrete  roads  with 
indifferent  results.  The  tamper  consists  of 
a  pair  of  plow  handles  made  of  I-in.  pipe 
attached  to  a  striking  template  shod  with 
iron  and  sufficiently  heavy  and  stiff  not  to 
bend  when  used  to  drag  a  mass  of  concrete 
to  the  required  crown. 

To  get  the  best  results  with  this  tool  the 
concrete  is  mixed  so  dry  as  to  flow  slowly 
down  the  chute  of  an  ordinary  paving 
mixer.  The  chute  is  swung  sidewise,  dis- 
tributing the  concrete  swath  somewhat 
higher  than  the  required  surface.  The 
man  on  one  end  of  the  tamper  rides  his 
handles,  while  the  other,  assisted  by  the 
three  spreaders  with  their  shovels,  drags 
his  end  sidewise  on  top  of  the  side  form. 
After  the  other  end  of  the  tamper  has  been 
pulled  ahead  in  the  same  way,  the  concrete 
is  pounded  with  an  up-and-down  motion' 
until  the  water  flushes  to  the  surface.  The 
results  secured  by  this  method  are  so  good 
that  little  finishing  is  required  with  the 
long  redwood  floats.  Two  of  these  are  em- 
ployed, one  a  foot  longer  than  half  the 
width  of  the  pavement  and  the  other  2  ft. 
3  in.  long  for  finishing  at  the  sides.  The 
long  float  is  so  light  and  flexible  that  it 
fits  any  crown  without  disturbing  the  sur- 
face left  by  the  tamper.  These  floats  are 
inexpensive  and  easy  to  renew,  and  their 
use  eliminates  the  necessity  for  a  bridge. 
One  operator  can  finish  the  surface  of  a 
4-in.-thick  concrete  road  as  fast  as  it  can 
be  laid  by  using  a  mixer  of  the  two-bag- 
batch  size. 

Many  miles  of  concrete  road  laid  in  this 
way  have  been  opened  to  traffic  for  from 
six  to  nine  months  before  being  surfaced 
with  a  %-in.  carpet  of  oil  and  screenings. 
Expansion  joints  are  left  at  intervals  of 
16  to  30  ft.,  and  are  usually  filled  with  an 
asphalt  compound  before  the  carpet  is  ap- 
plied. 
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Mixer  Boat  Has  Sand  and  Gravel 
Storage  on  Decks 

IN  BUILDING  the  floating  concrete  plant 
in  use  on  the  Thames  River  bridge  at 
New  London  advantage  was  taken  of 
the  length  of  an  old  car  float  secured  in 
New  York  harbor  to  place  a  mixer  and 
tower  on  one  end  and  a  derrick  on  the 
other,  and  still  provide  ample  space  be- 
tween on  the  deck  of  the  boat  for  sand  and 
gravel  storage.  In  this  way  topheavy  bins 
were  not  required  to  make  sure  of  continu- 
ous running.  Small  sand  and  gravel  bins 
over  the  mixer  are  supplied  by  a  bucket 
elevator.  This  in  turn  is  loaded  by  a  belt 
conveyor  passing  lengthwise  of  the  sand 
and  gravel  storage  space  under  the  deck. 
Cement  is  raised  to  the  charging  platform 
by  an  elevator  from  a  one-car  cement  house 
behind  the  mixer.  The  speed  of  this  con- 
veyor is  timed  so. that  it  supplies  cement 
almost  exactly  at  the  rate  of  mixing. 

The  plant  is  arranged  for  pouring  300 
yd.  in  10  hours,  at  which  rate  the  chutes 
are  full  continuously.  It  usually  runs  a 
little  faster  than  this  and  has  placed  282  yd. 
in  eight  hours  on  the  Thames  River  bridge, 
described  on  page  737  of  this  issue.  It  was 
built  and  used  first,  however,  on  the  bridge 
at  Portland,  Me.,  described  in  the  Engi- 
neering Record  of  March  4,  1916,  page 
319,  from  where  it  was  brought  down  the 
coast  to  New  London  by  a  tug  last  spring. 

The  Holbrook,  Cabot  &  Rollins  Corpora- 
tion contracted  for  both  bridges,  and  work 
on  the  first,  as  well  as  on  the  second  bridge, 
was  in  the  charge  of  L.  S.  White,  superin- 
tendent. 


Handy  Trailer  Furnishes  Hot  Oil 
for  Small  Jobs 

IN  MAINTAINING  the  120  miles  of  oiled 
pavement  which  have  been  put  down  in 
Riverside,  Cal.,  it  was  found  that  there  was 
often  need  for  comparatively  small  quanti- 
ties of  oil  that  could  be  applied  hot.  After 
some  study,  a  100-gal.  tank  was  mounted 
on  a  firebox  and  the  whole  supported  on 
a  pair  of  wheels.  This  could  be  attached 
as  a  trailer  to  the  wagon  in  which  equip- 
ment and  materials  were  hauled  to  the 
job,  and  hot  oil  was  drawn  off  in  buckets 
as  desired. 
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TOPHEAVY   BINS   AVOIDED   BY    DECK   STORAGE   ON     LONG   FLOATING  CONCRETE  PLANT, 
MATERIALS   BEING   REHANDLED  TO   MIXER   BY  CONVEYORS 


This  worked  so  well  that  a  smaller  tank 
for  compressed  air  was  mounted  on  top 
of  the  oil  tank,  and  by  putting  pressure  on 
the  oil  it  can  now  be  sprayed  from  a  nozzle, 
greatly  expediting  the  work.  The  equip- 
ment shown  in  the  illustration  was  built 
in  the  city's  repair  shop  as  the  idea  de- 
veloped, and  only  such  material  as  was 
conveniently  at  hand  was  used.  If  de- 
signed anew,  however,  a  compressed  air 
compartment  might  as  well  be  provided  for 
within  the  oil  tank. 

The  tank  here  shown  was  strong  enough 
for  air  pressures  of  only  100  lb.  per  square 
inch.  The  air  tank  has  two  %-in.  pipe 
connections,  each  provided  with  a  globe 
valve.  One  is  arranged  to  be  conveniently 
connected  with  the  reservoir  of  the  air 
compressor  at  the  shop  before  the  trailer 
is  sent  out.  The  other  is  a  short  connec- 
tion between  the  two  tanks.  Oil  is  pumped 
into  the  larger  tank  through  a  V/o-'iri.  pipe 
at  the  head  end,  and  discharges  through 
an  elbow  of  the  same  size  on  the  under 
side  at  the  rear. 

In  addition  to  the  globe  valve  on  the  dis- 
charge pipe  there  is  another  at  the  end  of 
the  hose,  so  that  the  operator  can  turn  it 


off  instantly  when  desired.  Making  for 
flexibility  and  convenience  of  operation, 
this  is  said  to  save  much  time.  In  fact, 
the  time  saving  is  such  that  another  tank 
trailer  is  to  be  built  on  a  larger  scale,  so 
that  it  will  carry  enough  oil  and  air  for 
an  entire  day's  work,  thus  obviating  the  ne- 
cessity of  returning  to  the  shop  during 
working  hours  and  making  the  equipment 
suitable  for  continuous  service. 

The  device  has  been  designed  by  W.  V. 
Darling,  superintendent  of  streets  of  Riv- 
erside, Cal. 


Forms  of  Old  Barrels  Lower  Cost 
of  Concrete  Footings 

By  C.  D.  .4CKER 
Rochester,  N.  Y. 

TIME  and  expense  were  saved  by  using 
old  oil  barrels  for  footing  forms  recently 
in  constructing  a  building  for  the  Vacuum 
Oil    Company    at    Rochester.      The    barrels 
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OLD  BARRELS  AS  CONCRETE  FORMS 

used  were  17  in.  in  diameter  at  the  top  and 
bottom,  19  in.  at  the  center  and  34  in.  in 
depth.  Around  the  outside  of  the  building 
whole  barrels  were  used,  deeper  footings 
being  required  to  prevent  movement  from 
frost  action.  The  forms  for  the  interior 
footings  were  made  by  sawing  the  barrels 
in  half  at  the  bilge  and  placing  the  halves 
with  the  large  end  down.  The  interior 
footings  are,  of  course,  protected  from  frost 
action  by  the  flooring.  This  method  used 
by  the  writer  effected  a  great  saving  both 
in  material  and  labor  on  the  forms  for  these 
footings.  As  the  barrels  selected  were  old 
ones,  they  were  left  in  the  ground  perma- 
nently. 
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Arch  Design  Recommended 
for  Galveston  Causeway 

Careful  Estimates  of  Cost  by  Arbitration  Board 

Show  Arch  Design  $141,000  Less  Than 

Girder  Design 

On  Dec.  4  the  board  of  arbitration  in  the  Gal- 
veston causeway  reconstruction  controversy 
made  a  unanimous  report  to  the  board  of  en- 
gineers, consisting  of  one  representative  from 
each  of  the  five  interests  involved,  and  recom- 
mended the  adoption  of  the  60-ft.  arch  design 
submitted  by  William  Mueser,  of  the  Concrete- 
Steel  Engineering  Company,  New  York  City. 
The  alternate  design  of  30-ft.  curved  girders 
submitted  by  J.  L.  Harrington  of  Kansas  City, 
Mo.,  was  estimated  to  cost,  with  recommended 
changes,  $141,000  more  than  the  arch  plan. 
Through  the  courtesy  of  F.  Merritt,  chief  engi- 
neer of  the  Gulf,  Colorado  &  Santa  Fe  Rail- 
way, and  chairman  of  the  board  of  engineers, 
a  copy  of  the  report  has  been  furnished  to  the 
Engineering  Record,  and  the  following  ab- 
stracts show  the  estimated  saving  resulting 
from  the  arch  type  and  the  recommended 
changes.  The  reasons  for  these  proposed 
changes  and  the  details  of  the  design  will  be 
published  in  a  later  issue.  A  description  of  the 
damages  to  the  causeway  in  the  Galveston 
storm  will  be  found  in  the  issue  of  Aug.  28, 
1915,  page  271. 

60-Foot  Reinforced-Concrete  Arch  Plan 

As  noted  on  page  185  of  the  issue  of  Aug. 
5,  and  page  335  of  the  issue  of  Sept.  9,  the  ar- 
bitration board  was  composed  of  Prof.  A.  N. 
Talbot  of  the  University  of  Illinois,  chosen  by 
the  three  railroad  interests;  Prof.  George  F. 
Swain  of  Harvard  University  and  the  Massa- 
ihusetts  Institute  of  Technology,  chosen  by  the 
interurban  railway  and  the  county,  and  Lin- 
coln Bush,  consulting  engineering,  of  New 
York  City,  selected  by  the  other  two  members 
and  acting  as  chairman. 

The  report  of  this  board,  madr  after  care- 
ful estimates  and  investigation,  says:  "We 
hereby  determine  and  adjudge  that  the  arch 
type  of  structure  submitted  by  the  Concrete- 
Steel  Engineering  Company,  with  certain  modi- 
fications in  details  which  will  be  hereafter  re- 
ferred to,  is  the  type  of  structure  which  should 
be  adopted. 

"We  estimate  that  the  cost  of  the  arch  plan 
as  submitted  to  us,  including  all  overhead 
charges  of  every  kind,  but  excluding  the  cost 
of  repairs  to  the  2300  lin.  ft.  of  Galveston  ap- 
proach, will  be  $1,344,000." 

The  board  then  recommends  that  certain 
modifications  be  made  in  the  arch  plan  as  sub- 
mitted, the  total  estimated  cost  of  these 
changes  being  $32,300,  including  additional 
arch  reinforcement,  widening  the  pier  bases 
and  richer  concrete  for  piers,  abutments  and 
retaining  walls.  This  added  to  the  original 
estimate  totals  about  $1,376,000.  Thus  the 
cost  of  the  work  is  $16,000  in  excess  of  the 
$1,500,000  limit,  when  $140,000  is  allowed  for 
the  repairs  to  the  Galveston  approach.  The 
latter  sum,  however,  according  to  opinion  ex- 
pressed at  the  arbitration  hearings,  could  be 
materially  reduced. 

Girder  and  Slab  Plan 

The  board  of  arbitration  estimates  the  cost 
of  the  30-ft.  girder  and  slab  plan  to  be  $1,431,- 
000,  but  says:  "Certain  modifications,  however, 
would  have  to  be  made  in  this  plan  to  meet 
engineering  requirements  that  we  consider  es- 
sential. These  modifications  include  a  con- 
siderable addition  to  the  number  of  piles,  in- 
creasing the  size  of  the  transverse  diaphragms, 
lengthening  the  piers,  and  the  addition  of  re- 
inforcement and  concrete  in   certain  parts  of 


the  structure.  The  estimated  cost  of  these 
Items  is  about  $86,000,  bringing  the  total  cost 
of  this  plan  up  to  about  $1,517,000.  This 
estimate  will  make  the  total  cost  of  the  work 
$1,657,000,  provided  that  the  $140,000  is  neces- 
sary for  the  repairs  to  the  Galveston  approach. 
The  report  concludes  with  the  following:  "In 
other  words,  the  cost  of  the  girder  plan  is  es- 
timated at  $141,000  more  than  the  cost  of  the 
arch  plan,  and  considerably  in  excess  of  the 
$1,500,000  limit. 

"In  connection  with  the  above  estimates  we 
desire  to  suggest  to  the  board  of  engineers 
that  it  consider  carefully  the  desirability  of 
substituting  creosoted  wooden  piles  for  con- 
crete piles.  If  this  substitution  were  made,  we 
estimate  that  it  would  afford  a  saving  in  the 
arch  design  of  $76,000. 

"From  our  analysis  and  study,  from  an  en- 
gineering point  of  view,  of  the  two  plans  pre- 
sented, and  from  our  estimates  of  cost,  we  de- 
termine that  the  arch  design  is  the  least  ex- 
pensive and  that  it  represents  the  better  struc- 
ture and  the  one  most  suitable  for  the  con- 
ditions." 


Year-Old  Corporation  Active 
in  All  Parts  of  World 

American  International  Corporation's  Business 

of  Wide  Variety— Large  Engineering 

Projects  Undertaken 

The  American  International  Corporation,  or- 
ganized Nov.  15,  1915,  with  a  capital  stock  of 
$50,000,000  has,  according  to  the  preliminary 
report  of  the  president  just  issued,  earned  in 
excess  of  organization  and  operating  expenses 
an  estimated  surplus  of  $2,231,495.  The  ap- 
preciation which  has  accrued  from  the  corpor- 
ation investments  is  not  included  in  that  figure 
except  so  far  as  the  securities  have  been  placed 
or.  otherwise  disposed  of.  A  dividend  of  75 
cents  per  share  on  preferred  and  common 
stock  has  been  declared. 

1230  Propositions  Submitted 

From  the  date  of  organization  to  Dec.  1, 
1916,  1230  propositions  were  submitted  for 
consideration,  of  which  916  have  been  declined 
and  313  have  not  yet  been  disposed  of.  Twen- 
ty-nine of  the  proposals  were  from  Africa,  4 
from  Alaska,  73  from  Asia,  10  from  Australia, 
41  from  Canada,  47  from  Central  America,  and 
256  from  Europe.  From  Mexico  26  proposi- 
tions were  received,  from  South  America,  347, 
United  States,  326  and  West  Indies,  71.  Trans- 
portation propositions  formed  the  majority 
with  a  total  of  332;  of  the  other  proposals  185 
were  for  mining,  143  for  agricultural  develop- 
ment, 127  for  public  utility  works  and  the  re- 
mainder of  a  more  general  nature. 

The  corporation  has  financed  or  acquired  in- 
terest in  the  Pacific  Steamship  Company,  the 
Allied  Machinery  Company  of  America,  the 
Latin-American  Corporation,  Rosin  &  Turpen- 
tine Export  Company,  International  Mercantile 
Marine  Company,  United  Fruit  Company, 
American  International  Terminals  Company, 
New  York  Shipbuilding  Company,  and  Car- 
ter, Macy  &  Company,  tea  importers.  The 
organization  has  also  financed  contracts  for 
sewer  work  in  Uruguay  and  railroad  work  in 
China.  Investigations  in  Russia  are  now  being 
made  under  the  direction  of  Frederick  Hol- 
brook,  of  Holbrook,  Cabot  &  Rollins. 


Firc-Protection  Convention  Next  May 

Washington,  D.  C,  has  been  selected  by  the 
officers  of  the  National  Fire  Protection  Asso- 
ciation as  the  place  for  the  annual  convention 
next  May.  The  meeting  will  last  three  days, 
beginning  May  8. 


Maintaining  Cheaper  Types 
Feature  of  Road  Congress 

Highway  Officials  of  Middle  West  Discuss  Fed- 
eral-Aid Problems,  Gravel  and  Macadam 
Roads  and  Standardized  Bridges 

Construction  and  maintenance  of  earth, 
gravel  and  macadam  roads,  federal  aid  and 
standardized  bridges  were  the  topics  most  dis- 
cussed at  the  third  annual  session  of  the  North- 
western Road  Congress  in  Chicago,  Dec.  7  and 
8.  The  registration  was  about  160,  but  nearly 
twice  that  number  were  in  attendance.  Al- 
though no  exposition  was  held  as  part  of  the 
congress,  several  states  had  photographic  re- 
productions of  their  work,  and  a  number  of 
material  companies  and  the  Portland  Cement 
Association  had  exhibits  on  another  floor  of 
the  hot«l.  The  convention  itself  was  the  main 
attraction  and  all  sessions  were  enthusiasti- 
cally attended.  The  officers  elected  for  next 
year  are  as  follows:  President,  A.  D.  Gash, 
chairman  Illinois  Highway  Commission;  vice- 
president,  Frank  F.  Rogers,  Michigan  state 
highway  commissioner;  secretary-treasurer, 
T.  R.  Agg,  Ames,  Iowa. 

Federal  aid  and  the  national  road  policy 
under  it  was  the  burden  of  the  annual  address 
of  John  A.  Hazelwood,  chairman  of  the  Wis- 
consin State  Highway  Commission. 

States  Report  Needs 

Ten-minute  reports  from  the  Middle  West 
states  on  the  history  of  the  road  movement, 
present  conditions  and  needed  legislation  were 
conspicuous  for  the  multiplicity  of  ways  by 
which  state  highway  organizations  have  taken 
advantage  of  such  laws  as  are  on  the  books 
and  are  trying  to  get  results. 

A  big  bond  issue  is  needed  in  Illinois,  said 
B.  H.  Piepmeier.  Two  counties  are  spending 
money  from  a  bond  issue,  three  more  have 
voted  for  bonds  and  fifty  are  seriously  consid- 
ering it.  The  resulting  problem  for  the  state 
will  be  a  lack  of  a  connected  system,  apathy 
toward  a  general  bond  issue  and  neglect  of 
designated  but  unimproved  state-aid  roads. 

Iowa  has  enough  legislation  now,  said  John 
Ames,  bridge  engineer.  She  spends  $13,600,000 
a  year  under  state  supervision,  but  the  coun- 
ties handle  the  money.  Rapid  progress  is  being 
made  toward  permanent  bridges  and  culverts 
and  one-half  of  the  above  sum  goes  for  14,000 
structures.  Grading  of  a  permanent  nature, 
and  15,400  miles  of  dragging  at  71.3  cents  per 
mile  are  the  principal  improvements.  Federal 
aid  is  to  be  extended  on  the  5000  miles  of 
through  routes  on  substantial  grading  and 
graveling.  Frank  Rogers  of  Michigan  said 
that  federal  aid  is  to  be  spent  on  those  parts 
of  the  5000  miles  of  lines  which  would  not 
otherwise  be  improved  during  the  next  five 
years. 

Minnesota,  said  J.  H.  Mullen,  cut  off  the  state 
highway  department's  funds  last  year.  The 
counties,  however,  liked  the  work  of  the  state's 
engineers  so  well  that  they  were  practically  all 
retained  and  allowed  to  report  to  the  state, 
although  the  counties  paid  their  salaries.  Kan- 
sas has  a  state  highway  department  with  its 
hands  tied  for  lack  of  funds,  said  Mr.  Hender- 
son. 

Earth-Road  Hints 

John  H.  Mullen,  in  his  paper  on  earth  roads, 
stated  that  light  crowning  permitted  persistent 
dragging,  thus  maintaining  a  hard  crust.  Drag- 
ging during  construction  will  prevent  longi- 
tudinal waves.  Hard  finishing  for  the  back 
slopes    of    ditches    more   than   pays   the   cost. 

Oiling  is  only  a  maintenance  proposition; 
that  't  is  a  failure  as  anything  permanent  was 
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especially  emphasized  by  B.  H.  Piepmeier  in  his 
paper  on  that  subject.  He  recommends  for  a 
first  oiling  \i  gal.  for  15  ft.  in  the  spring  and 
%  to  Vs  gal.  for  a  road  10  ft.  wide  in  the  fall. 
This  will  suppress  the  dust,  waterproof  the  sur- 
face and  give  a  smooth  road  for  90  per  cent 
of  the  yearly  traffic. 

In  the  discussion  H.  Frank  Holman,  Moberly, 
Mo.,  explained  the  results  of  oiling  for  three 
years.  He  also  warned  against  expecting  per- 
manent results.  He  estimates  the  expense  as 
$300  per  mile. 

C.  E.  Nagel,  bridge  engineer,  Minnesota, 
explained  a  system  of  cheap  concrete  bridges 
of  cored-out  slabs  of  uniform  spans  on  simple 
concrete  pile  bents.  The  type  has  been  used 
with  success  in  the  Philippines,  said  Mr.  Davis, 
who  was  formerly  with  the  Public  Works  De- 
partment. Since  placing  eight  years  ago  no 
failures  have  been  reported.  The  heavy  equip- 
ment necessary  is  a  serious  objection,  said  M. 
H.   Torkelson,  bridge  engineer  of  Wisconsin. 

The  method  of  constructing  and  maintaining 
gravel  roads  in  the  latter  state  was  described 
in  detail  by  J.  I.  Donaghey. 

In  Minnesota,  said  Mr.  Mullen,  a  team  pa- 
trol system  is  employed,  each  team  handling 
4  to  10  miles.  The  patrol  system  permits  of 
lighter  construction.  Mr.  Mullen  advocates 
800  to  1600  loads  per  mile  and  adding  100 
loads  per  year,  as  he  says  that  much  is  lost. 

Maryland  Macadam  Maintenance  Nearly  Ideal 

H.  G.  Shirley's  explanation  of  his  macadam- 
road  patrol  system  in  Maryland  was  the  sen- 
sation of  the  program.  Light  oils  instead  of 
water  for  original  construction,  for  water- 
proofing on  the  bottom  course,  and  asphalt  on 
the  upper  layers  for  adhesion,  are  points  em- 
phasized in  construction.  The  practice  of  pick- 
ing patrolmen  from  the  likely  workmen  on  the 
original  construction  and  the  subsequent  meth- 
od of  handling  them  outside  of  politics  merits 
repetition  in  other  states,  seemed  to  be  the 
general  opinion.  Vigorous  maintenance  is 
practised  during  the  first  year.  After  rains 
the  patrolman  marks  low  spots  with  kiel,  never 
permitting  any  holes  to  develop  deeper  than 
%  in.  A  traveling  inspector  looks  over  the 
physical  condition  of  the  patrolman  and  his 
outfit.  He  gives  no  orders  but  if  his  report, 
which  goes  to  the  resident  engineer,  who  has 
three  to  four  counties,  and  then  to  Mr.  Shirley, 
is  not  satisfactory  he  is  dismissed.  Levels  are 
being  taken'  every  six  months  of  many  con- 
trolled cross-sections  to  determine  external 
wear  so  this  amount  of  material  can  be  put 
back. 

Concrete  Roads  and  Motor  Trucks 

In  maintenance  work  Mr.  Shirley  is  using 
stone  as  large  as  IVi  in.,  rolled  down  with  a 
minimum  of  oil,  (%  to  %  gal.)  by  a  10  or 
12-ton  roller.  On  the  ton-mile  basis  an  oil- 
macadam  road  near  Baltimore  carrying  4000 
tons  per  mile  per  day  is  carrying  traffic 
cheaper  than  any  other  road  in  the  state,  with 
one  exception.  It  cost  $1100  to  maintain  and 
the  cost  per  ton-mile  is  0.15  cent,  while  the 
average  in  the  state  is  0.3  cent. 

A.  N.  Johnson,  in  describing  concrete-road 
construction,  said  that  if  water  cost  $5  a  bar- 
rel better  concrete  would  result.  He  recom- 
mended that  construction  be  stopped  in  the 
early  fall  and  mentioned  belt  finishing  and  the 
roller  scheme  used  in  Macon,  Ga.  He  believes 
in  placing  a  narrow  single  way  slab  on  one 
side  of  the  center  of  a  roadway. 

Milwaukee  County  is  not  worrying  about  de- 
struction of  its  concrete  roads  by  tractors, 
trucks  and  trailers,  as  the  destruction  of  the 
machinery  is  too  rapid,  said  H.  J.  Kuelling. 
An  automatic  mixer  timing  device  by  means 
of  which  the  discharge  chute  cannot  be  oper- 
ated until  the  requisite  turns  have  been  given, 
was  noted. 

Monolithic  brick  pavements  were  described 
by  E.  B.  Schmidt.  No  one  offered  any  rem- 
edies to  P.  C.  McArdle's  inquiry  as  to  how  to 
maintain  a  grout-filled  brick  pavement  which 
shows  tendencies,  after  several  years,  to 
buckle. 


Chicago  Sanitary  District 
Using  Too  Much  Water 

Report  States  Level  of  Lakes  Would  Be  Low- 
ered by  Increased  Diversion  to  an  Extent 
That  Would  Harm  Navigation 

Charges  that  the  Sanitary  District  of  Chi- 
cago has  persistently  violated  federal  regula- 
tion of  the  drainage-canal  flow  from  Lake 
Michigan  and  contemplates  still  further  diver- 
sion to  the  injury  of  lake  commerce  are  con- 
tained in  the  annual  report  of  the  chief  of  en- 
gineers, U.  S.  Army,  made  public  last  week. 
It  is  alleged  that  the  contemplated  diversion  of 
10,000  sec.-ft.  instead  of  4167  now  permitted 
would  lower  the  lake  level  5  in.  and  prevent 
navigation  by  deep-draft  vessels  in  harbors  on 
which  $90,000,000  has  been  expended. 

Some  method  of  disposing  of  sewage  other 
than  dilution,  it  is  thought,  should  be  adopted. 
Although  the  Secretary  of  War  has  fixed  the 
limit  of  diversion  at  4167  ft.  per  second  and 
has  repeatedly  refused  to  grant  an  increase, 
the  Sanitary  District  has  for  many  years,  the 
report  states,  been  withdrawing  a  much  larger 
amount  of  water.  It  has  been  shown  that 
since  1910  the  average  daily  flow  through  the 
Chicago  River  into  the  canal  has  been  in  ex- 
cess of  7000  cu.  ft.  per  second,  which  repre- 
sents a  daily  average  withdrawal  from  Lake 
Michigan  of  nearly  690,000,000  cu.  ft. 

The  continuous  withdrawal  of  this  volume 
of  water,  it  is  feared,  will  result  in  the  perma- 
nent lowering  of  the  surface  of  Lakes  Michi- 
gan and  Huron  to  the  extent  of  5  in.  or  more 
and  of  Lake  Erie  to  nearly  the  same  extent. 
This  lowering  of  the  water  surfaces  would  re- 
duce the  permissible  load  of  large  modern  ves- 
sels, which  would  mean  a  loss  to  navigation  of 
about  $1,500,000  a  year. 


Rogers  Pass  Tunnel  Opened 

The  Rogers  Pass  tunnel  under  Mount  Mac- 
Donald  in  British  Columbia  has  been  opened 
for  traffic  by  the  Canadian  Pacific  Railway.  It 
was  expected  that  the  work  would  be  com- 
pleted by  Jan.  1,  1917.  The  unusual  method 
of  constructing  the  5-mile  tunnel  was  de- 
scribed in  the  Engineering  Record  for  Dec. 
5,  1914,  page  604.  The  cost  of  the  job  was 
$6,600,000. 


Minnesota  Waterworks  Men  Organize 
Brancli  and  Elect  Officers 

At  a  meeting  Dec.  2  in  Minneapolis  the  Min- 
nesota branch  of  the  American  Waterworks 
Association  was  organized.  After  the  business 
had  been  transacted  the  problems  of  the  water- 
works executive  were  discussed  by  G.  O.  House, 
general  manager  of  the  St.  Paul  water  depart- 
ment. John  Wilson,  consulting  engineer,  of 
Duluth,  emphasized  the  fallacy  of  extending 
service  connections  to  the  curb  line  previous 
to  paving  and  H.  A.  Whittaker,  director  of  the 
division  of  sanitation,  Minnesota  State  Board 
of  Health,  detailed  state  supervision  of  public 
water  supplies  in  Minnesota. 

The  officers  elected  are:  President,  F.  W. 
Cappelen,  city  engineer  of  Minneapolis;  vice- 
president,  G.  O.  House,  general  superintendent 
of  the  St.  Paul  waterworks;  treasurer,  W.  R. 
Young  of  the  Minneapolis  waterworks  depart- 
ment; directors,  William  Todd  of  Austin, 
Minn.,  L.  A.  Gordon  of  Little  Falls,  Minn.,  and 
D.  A.  Reed  of  Duluth.  About  thirty  water- 
works men  attended  the  meeting,  twenty  of 
whom  are  members  of  the  parent  organization. 
Two  meetings  will  be  held  every  year,  one  out- 
side of  Minneapolis. 


Highway-Engineering  Instruction 

Conference  December  29 

To  discuss  highway-engineerincT  instruction 
in  the  educational  institutions  of  the  United 
States,  with  a  view  to  determine  how  to  meet 
the  growing  need  for  road  construction  engi- 
neers, a  conference  will  be  held  Dec.  29  in 
the  Automobile  Club  of  America,  New  York 
City. 


Will  Open  Fremont  Avenue  Bridge  Over 

Lake  Washington  Canal  February  1 

The  Board  of  Public  Works  of  Seattle  has 
fixed  Feb.  1  as  the  date  for  the  formal  open- 
ing of  the  Fremont  Avenue  bridge  across  the 
Lake  Washington  canal  and  has  notified  the 
contractors  that  the  work  must  be  finished  by 
that  date.  In  case  the  approaches  are  not  com- 
pleted, the  contractors  will  be  required  to  keep 
at  least  a  part  of  the  roadway  open  for  traffic. 
This  action  was  taken  by  the  board  after  a 
special  committee  had  reported  on  bridge  con- 
struction progress,  and  recommended  that  A. 
H.  Dimock,  city  engineer,  be  directed  to  begin 
work  immediately  on  a  draw  in  the  Latona 
bridge  at  Sixth  Avenue,  N.  E.,  to  be  maintained 
until  the  new  bridge  at  Tenth  Avenue,  N.  E., 
is  completed,  probably  early  in  1919. 


Will  Remove  Colorado  River  Dam 

Before  January  1 

The  Imperial  Irrigation  District  recently 
issued  instructions  to  C.  R.  Rockwood,  chief 
engineer,  to  remove  the  temporary  dam  which 
was  installed  in  the  Colorado  River  to  relieve 
the  water  shortage  last  summer.  The  work  is 
to  be  completed  before  the  first  of  the  year  and 
is  to  conform  with  the  requirements  of  the 
War  Department  and  with  the  terms  and  con- 
ditions of  the  bond  given  to  the  Yuma  County 
Water  Users'  Association. 


New  York  Section  of  Waterworks 

Association  Meets  December  20 

The  New  York  section  of  the  American 
Waterworks  Association  will  meet  Dec.  20  in 
the  Hotel  Astor,  New  York  City.  After  lunch- 
eon Prof.  Albert  F.  Ganz  of  Stevens  Institute 
of  Technology  will  lecture  on  electrolysis  as  it 
affects  waterworks  men.  A  general  discussion 
will  follow. 


Rain  Floods  California  Tunnel 

A  rise  in  the  Sacramento  River  Dec.  3, 
caused  by  heavy  rains,  washed  out  the  tem- 
porary dam  at  the  north  portal  of  the  Ander- 
son-Cottonwood Irrigation  District's  tunnel 
near  Redding.  The  tunnel,  which  is  closed  at 
the  south  end,  was  filled  with  water.  Cement- 
ing of  the  interior,  which  was  about  one-third 
completed,  cannot  be  resumed  until  another 
dam  is  built  and  the  tunnel  pumped  dry. 


Progress  on  Alaska  Railroad  Not 
Slower  Than  Expected 

Newspaper  reports  that  the  completion  of 
the  Alaska  Railroad  through  to  Fairbanks  is 
likely  to  be  delayed  several  years  beyond  the 
time  originally  estimated  are  denied  by  W.  C. 
Edes,  chairman  of  the  Alaskan  Engineering 
Commission.  In  response  to  an  inquiry  from 
this  journal  Mr.  Edes  states  that  no  definite 
time  has  ever  been  fixed  for  the  completion  of 
the  line.  Inquiries  have  been  answered  by  the 
statement  that  the  commission  hoped  to  reach 
Fairbanks  by  the  end  of  1919,  although  this 
was  largely  dependent  on  favorable  conditions 
and  the  supply  of  labor. 

"Nothing,"  writes  Mr.  Edes,  "has  occurred 
this  season  to  discourage  us  in  any  way.  Like 
all  other  enterprises,  we  have  felt  the  effect 
of  high  freight  rates  and  a  scarcity  of  ship- 
ping. Possibly  we  have  felt  this  somewhat 
more  than  others,  as  practically  everything 
used  in  the  construction  of  the  road  has  to  be 
brought  by  water  from  Pacific  Coast  ports. 
The  past  season  was  also  a  wet  one  in  Alaska, 
with  numerous  storms,  which  occasioned  some 
changes  in  our  plans. 

"By  Dec.  30  about  65  miles  of  new  track  will 
have  been  laid  for  the  season,  making  85  miles 
in  all,  extending  in  both  directions  from  An- 
chorage. In  addition  to  this  over  60  miles  of 
right-of-way  has  been  cleared  on  the  line  be- 
tween the  end  of  the  track  and  Fairbanks,  and 
over  35  miles  of  grading  done  in  disconnected 
sections.     Large  addition.s  have  been  made  to 
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our  construction  equipment,  and  large  amounts 
of  supplies  will  be  distributed  by  sled  this 
winter,  preparatory  to  an  active  campaign  as 
soon  as  conditions  are  favorable  in  the  spring. 
"I  feel  that  we  have  reason  for  congratula- 
tion on  the  result  of  the  season's  work." 


Engineering  Society  Activities 


Will  Call  Conference  to  Discuss 
Navy  Department  Contracts 

The  Navy  Department,  Bureau  of  Yards  and 
Docks,  Washington,  is  arranging  for  a  con- 
ference with  a  number  of  building  trades  as- 
sociations, contracting  companies,  and  other 
parties  interested,  for  the  purpose  of  dis- 
cussing its  general  provisions,  specifications 
and  contract  requirements.  The  bureau  is  par- 
ticularly desirous  of  receiving  suggestions  for 
improving  its  general  provisions  and  specifi- 
cations with  a  view  to  making  them  conform 
with  generally  accepted  commercial  require- 
ments of  that  character,  having  in  mind  that 
certain  statutory  requirements  and  accepted 
precedents  bind  government  procedure.  Upon 
application  to  the  bureau,  interested  parties 
may  obtain  current  copies  of  the  general  pro- 
visions and  specifications  for  examination. 
Those  contemplating  attendance  at  the  con- 
ference are  requested  to  send  their  names  to 
the  chief  of  Bureau  of  Yards  and  Docks,  who 
will  inform  them  as  soon  as  practicable  of  the 
place  and  date  of  meeting. 


Suggests  Giving  Commerce  Commission 
Control  of  Water  Transportation 

The  thirteenth  annual  convention  of  the  Na- 
tional Rivers  and  Harbors  Congress  was  held 
in  Washington,  Dec.  6,  7  and  8.  Among  the 
addresses  delivered  were  "The  Relation  of  In- 
land Waterways  to  Naval  Efficiency,"  by  Ad- 
miral William  S.  Benson,  U.  S.  N.,  chief  of 
naval  operations;  "The  Military  Value  of  Im- 
proved Waterways,"  by  Lieut.-Col.  Henry  Jer- 
vey.  Corps  of  Engineers,  U.  S.  A.;  "The  Eco- 
nomic Value  of  the  New  York  State  Barge 
Canal  System,"  by  Frank  M.  Williams,  state 
engineer  of  New  York;  and  "Some  Observa- 
tions on  Water  Transportation,"  by  Brig.- 
Gen.  William  M.  Black,  chief  of  engineers, 
U.  S.  A.  Thomas  R.  Marshall,  Vice-President 
of  the  United  States,  advocated  turning  over 
the  control  of  all  water  transportation  to  the 
Interstate  Commerce  Commission  in  co-ordina- 
tion with  the  control  that  body  now  exercises 
over  rail  transportation.  He  advocated  also 
the  enlargement  of  the  commission. 

Speculation  as  to  the  possibility  of  river 
legislation  had  been  rife  among  members  of 
the  Congress  of  the  United  States  and  the  del- 
egates to  the  waterways  convention,  especially 
in  view  of  Secretary  McAdoo's  annual  report, 
which  shows  that  on  June  30,  1918,  there  will 
be  a  deficit  in  the  Treasury  of  $185,000,000. 
Notwithstanding  this  gloomy  outlook  as  to  the 
condition  of  the  public  finances,  the  delegates  to 
the  convention  were  greatly  cheered  by  Mr. 
Henry's  address.  He  took  the  opportunity  to 
say  that  he  believes  President  Wilson  will  g^ive 
his  support  to  the  advocates  of  river  and  har- 
bor improvement  legislation. 


Favors  Putting  Engineers  on  Cleveland 
City-Planning  Commission 

An  ordinance  now  before  the  City  Council 
of  Cleveland  will  work  radical  changes  with 
the  city-planning  commission  if  it  is  passed. 
The  personnel  of  the  present  commission  is  five 
citizen  members  appointed  by  each  incoming 
mayor  for  his  term,  the  mayor  and  his  directors 
of  law,  service,  safety,  finance,  utilities  and 
welfare.  The  suggested  legislation  would  re- 
move the  directors  from  the  commission  and 
substitute  for  them  the  city  engineer,  city  archi- 
tect, park  engineer  and  building  commissioner. 
The  reason  for  the  change  is  that  it  will  put 
on  the  commission  more  men  actually  in  touch 
with  city-planning  methods  and  needs.  The 
tentative  appropriation  for  that  body  for  1917 
is  $20,000,  as  against  $15,000  for  1916. 


New  York  Chapter  of  the  National  Fire  Pro- 
tection Association,  at  the  Dec.  11  meeting, 
heard  Alexander  Brociner,  consulting  engfineer, 
discuss  the  fire  menace  of  railroads  in  the 
United  States.  Mr.  Brociner  also  quoted  ab- 
stracts on  his  subject  taken  from  the  Engi- 
neering Record. 

American  Association  of  Engineers  will  hold 
a  national  convention  Feb.  8,  9  and  10  in  Chi- 
cago at  the  Hotel  La  Salle.  Work  of  a  pro- 
motional nature  will  constitute  the  greater  part 
of  the  program. 

Oregon  Irrigation  Congress  will  convene  at 
the  Imperial  Hotel,  Portland,  Jan.  4,  5  and  6. 
More  than  500  delegates  representing  the  prac- 
tical irrigationists  are  expected  to  attend. 

Calgary  Branch  of  the  Canadian  Society  of 
Civil  Engineers  has  elected  A.  Scott  Dawson, 
chief  engineer,  department  of  natural  re- 
sources, Canadian  Pacific  Railway,  to  preside 
as  chairman  for  the  ensuing  year.  Sam  G. 
Porter,  assistant  chief  engineer,  irrigation 
branch.  Department  of  the  Interior  of  Canada, 
was    re-elected    secretary-treasurer. 

Engineers'  Club  of  Trenton,  at  the  Dec.  14 
meeting,  held  election  of  officers.  The  nominees 
were:  President,  F.  C.  Carstarphen;  vice-presi- 
dent, C.  R.  Fairchild;  secretary,  J.  E.  English; 
treasurer,  J.  E.  Elliott. 

Engineers'  Club  of  St.  Louis  will  be  officered 
in  1917  by  the  following  men  if  the  slate  pro- 
posed by  the  nominating  committee  is  elected: 
President,  F.  G.  Jonah;  vice-presidents,  C.  S. 
Ruffner,  Baxter  L.  Brown  and  G.  R.  Wadleigh; 
treasurer,  F.  L.  Bock. 

St.  Louis  Association  of  members  of  the 
American  Society  of  Civil  Engineers  re-elected 
Col.  J.  A.  Ockerson,  president,  at  the  recent 
annual  dinner.  F.  G.  Jonah  and  E.  E.  Wall 
are  the  vice-presidents.  Gurdon  G.  Black  was 
re-elected   secretary-treasurer. 

Colorado  Association  of  members  of  the 
American  Society  of  Civil  Engineers,  at  the 
Dec.  9  meeting,  departed  considerably  from 
the  usual  set  program.  The  executive  commit- 
tee presented  for  discussion  co-operation  in 
the  engineering  societies,  formation  of  a  dis- 
trict organization  for  District  10,  discussion 
of  society  proceedings,  legfislative  action  and 
participation  in  public  affairs. 

Western  Society  of  Engineers  will  be  ad- 
dressed Dec.  18  by  W.  W.  Marr,  Illinois  state 
highway  engineer,  on  "Types  of  Road  for  a 
County  Bond  Issue." 


What  Engineers  and 
Contractors  Are  Doing 


F.   G.   Bennett,  for  the  last  ten  years 
assistant  engineer  for  the  New  York  Board  of 
■  Water  Supply,  has  resigned  to  enter  the  em- 
ploy of  Seth  J.   Raynor,  consulting  engineer, 
of  Southampton,  N.  Y. 

E.  L.  Cannon  has  been  appointed  office 
engineer  for  the  Seaboard  Air  Line  Railway, 
with  office  at  Norfolk,  Va. 

F.  A.  Banks,  construction  engineer  for 
the  U.  S.  Reclamation  Service  on  the  Jackson 
Lake  enlargement  project,  has  been  transferred 
to  Burley,  Idaho,  as  engineer  on  the  Minidoka 
project.  The  Jackson  dam  on  which  Mr.  Banks 
was  engaged  was  recently  completed  at  a  cost 
of  $800,000. 

Albert  A.  Lane,  contracting  engineer, 
formerly  of  Youngstown,  Ohio,  has  removed 
to  Cleveland,  where  he  will  continue  in  the 
general  contracting  business. 

R.  W.  H  E  E  R  L  E  I  N,  formerly  with  the 
McClintic-Marshall    Company,    of    Pittsburgh, 


has  been  made  contracting  engineer  for  the 
Massillon  Bridge  &  Structural  Company,  of 
Massillon,  Ohio.  Mr.  Heerlein  was  graduated 
from  Rensselaer  Polytechnic  Institute  in  1911, 
after  which  he  entered  the  service  of  the  New 
York  highway  department.  A  short  experi- 
ence on  the  Coleman  du  Pont  road  in  Delaware 
preceded  his  appointment  to  the  McClintic- 
Marshall  Company  in  June,  1912, 

George  M.  Wells,  resident  engineer  in 
charge  of  the  building  department  of  the  Pan- 
ama Canal,  has  been  ordered  to  Washington  on 
special  duty.  Upon  completion  of  his  work  in 
January,  Mr.  Wells  expects  to  enter  a  consult- 
ing engineering  firm  that  will  soon  be  orgra- 
nized  in  that  city.  He  was  a  member  of  the 
first  engineering  party  organized  for  canal 
service  in  1904  and  has  been  on  the  canal  work 
ever  since. 

Alva  O.  Greist  recently  resigned  as 
vice-president  and  chief  engineer  of  the  Burl- 
ing Eng:ineering  &  Construction  Company  of 
New  York  City  to  become  consulting  engineer 
on  public  utility  properties.  Mr.  Greist  has 
been  connected  with  the  W.  H.  Schott  Company 
of  Chicago,  the  American  Public  Utility  Com- 
pany of  Grand  Rapids  and  the  New  York 
Steam  Shovel  Company. 

W.  D.  Kramer  has  left  the  employ  of  the 
engineering  department  of  Indianapolis  to  join 
the  Kuert  Contracting  Company  in  that  city. 
Mr.  Kramer  will  devote  his  time  to  flood-pre- 
vention work  on  the  White  River. 

C.  E.  MoRFORO  and  Charles  Mowrey  have 
been  appointed  chief  deputy  and  chief  office 
deputy  respectively  in  the  office  of  the  county 
engineer  of  King  County,  Washington.  The 
appointees  will  take  charge  when  S.  J.  Humes, 
county  eng^ineer-elect,  is  installed  in  office. 

R.  H.  Thomson,  consulting  engineer, 
former  city  engineer  of  Seattle  and  now  mem- 
ber of  the  city  council,  recently  gave  a  lecture 
in  Portland  on  engineering  problems  of  city 
development.  Mr.  Thomson's  lecture  is  a  part 
of  a  course  on  real-estate  development  and 
management  given  under  the  extension  depart- 
ment of  Reed  College,  Portland. 

T.  L.  B  I  s  B  E  e,  assistant  engineer  in  charge 
of  roads  in  Warren  and  part  of  Essex  Counties, 
New  York,  has  returned  to  Albany  for  the 
winter.  Mr.  Bisbee  has  been  connected  with 
the  state  engineering  and  highway  departments 
since  1902.  He  has  charge  of  the  maintenance 
of  94  miles  of  state  road  in  Warren  County 
and  27  in  Essex  County,  and  will  have  general 
supervision  of  10  miles  which  will  be  under 
construction  next  year  in  the  former  county. 

Theron  Wasson  has  been  appointed 
water  engineer  for  the  New  Jersey  State  De- 
partment of  Conservation  and  Development, 
which  last  July  assumed  the  powers  and  duties 
of  the  old  State  Water  Supply  Commission.  Mr. 
Wasson  is  a  graduate  of  the  Carnegie  Institute 
of  Technology.  During  the  last  three  years 
he  has  worked  on  the  construction  of  water 
power  plants  and  pipe  lines  in  California.  He 
was  also  engineer  for  the  Linden  Water  Com- 
pany and  made  surveys  and  investigations  for 
the  New  Jersey  and  Pennsylvania  joint  com- 
mittee on  toll  bridges  over  the  Delaware  River. 

Frank  X,  Metzer  has  resigned  as 
assistant  superintendent  of  the  Lafayette 
(Ind.)  waterworks,  which  position  he  has  held 
since  1904.  He  has  announced  no  plans  for 
the  future. 

Arthur  T.  Schnaible  will  succeed 
Mr.  Metzer  as  assistant  superintendent  of  the 
Lafayette  (Ind.)  waterworks. 

C.  C.  HuFFiNE  was  recently  appointed 
city  engineer  of  Frankfort,  Ind.,  to  fill  the  va- 
cancy caused  by  the  death  of  R.  H.  Boynton. 
Mr.  Huffine  resigned  as  city  engineer  in  1905  to 
enter  the  contracting  field,  in  which  he  was 
engaged  until  his  recent  appointment.  He  is 
a  graduate  of  Wabash  College. 

George  H.  Royle  of  Trenton,  N.  J., 
has  been  appointed  head  of  the  new  road  con- 
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struction  department  of  the  Mercer  County 
Board  of  Freeholders,  in  charge  of  engineering 
work.  William  P.  Conard  has  been  elected 
head  of  the  road  repair  department,  and  John 
McCullough,  head  of  the  department  of  bridges 
and  culverts. 

George  A.  Johnson,  consulting  engi- 
neer of  New  York  City,  has  been  engaged  by 
the  board  of  city  commissioners,  Bayonne,  N. 
J.,  as  engineer  in  charge  of  rearrangement  and 
construction  of  the  city  sewerage  system. 

Howard  Murray,  vice-president  and 
general  manager  of  the  Shawinigan  Water  & 
Power  Company,  of  Montreal,  has  been  granted 
a  year's  leave  of  absence.  He  will  be  associated 
with  the  management  of  the  explosives  branch 
of  the  Imperial  Munitions  Board.  Julian  C. 
Smith,  chief  engineer,  has  been  appointed  gen- 
eral manager  to  succeed  Mr.  Murray. 

Raymond  Baffrey,  president  of  the 
Hennebiqus  Construction  Company,  is  in  New 
York  City  on  a  furlough.  Mr.  Baffrey  is  an 
officer  in  the  French  army  and  has  been  at  the 
front  since  September,  1914.  He  will  return 
shortly  to  resume  his  military  duties. 

John  S.  Dennis,  assistant  to  the  presi- 
dent of  the  Canadian  Pacific  Railway,  has  been 
named  by  the  nominating  committee  as  presi- 
dent of  the  Canadian  Society  of  Civil  Engi- 
neers. He  is  a  native  of  Weston,  Ont.,  and 
after  graduation  from  the  Upper  Canada  Col- 
lege was  engaged  on  survey  work  for  the 
Dominion  government  and  later  for  the  Hud- 
son Bay  Company's  land  department.  He  is 
a  past  president  of  the  American  Society  of 
irrigation   Engineers. 

Walter  Hunt  has  been  appointed  city 
engineer  of  San  Jose,  Cal.,  to  fill  the  vacancy 
caused  by  the  resignation  of  Milton  Maggini. 

G.  H.  N  I  C  K  E  R  s  o  n,  chief  engineer  of  the 
Yosemite  Valley  Railroad,  has  been  retained  as 
consulting  engineer  by  the  Crocker  Huffman 
Land  &  Water  Company  to  plan  improvements 
in  the  present  waterworks  of  the  city  of  Mer- 
ced, Cal. 

W.  Lewis  Clark  has  been  appointed 
division  engineer  on  Division  4  of  the  Cali- 
fornia Highway  Commission,  succeeding  A.  E. 
Loder,  whose  appointment  as  assistant  chief 
engineer  of  the  U.  S.  Office  of  Public  Roads 
and  Rural  Engineering  was  recently  announced 
in  these  columns.  Mr.  Clark  has  been  with  the 
California  Highway  Commission  since  its  in- 
auguration. In  January,  1912,  he  was  made 
division  engineer  on  Division  7,  which  position 
he  held  until  July,  1915.  At  that  time  he  was 
transferred  to  the  Sacramento  oflSce  and  made 
assistant  highway  engineer,  which  position  he 
held  until  assigned  to  duties  vrith  headquarters 
in  San  Francisco. 


Obituary  Notes 


Edward  M.  Bigelow,  whose  appoint- 
ment as  director  of  the  Department  of 
Public  Works  of  Pittsburgh  was  announced  in 
the  Engineering  Record  last  week,  is  dead. 
He  was  bom  in  1853  in  Pittsburgh  and  in  1888, 
after  several  years'  experience  in  engineering, 
was  made  director  of  the  Department  of  Public 
Works.  He  served  until  1906  and  during  his 
term  o/  office  made  possible  the  construction 
of  many  of  the  city's  boulevards.  When  the 
Pennsylvania  highway  department  was  reor- 
ganized in  1911  Mr.  Bigelow  was  put  in  charge. 
He  resigned  in  1915.  Since  then  he  had  been 
in  poor  health,  and  he  accepted  his  recent 
appointment  against  the  advice  of  his  friends. 

Albert  T.  Bailey,  founder  and  presi- 
dent of  the  Champion  Bridge  Company  of 
Wilmington,  Ohio,  died  recently  in  his  seventy- 
first  year. 

Charles  H.  Hersey,  president  of  the 
Hersey  Manufacturing  Company,  died  Dec.  9 
at  his  home  in  Roxbury,  Mass.     Mr.  Hersey 


was  85  years  old.  He  designed  the  engines 
for  Admiral  Farragut's  flagship  in  1857. 

Frederic  Holly  Reed,  civil  engi- 
neer and  capitalist,  who  assisted  in  building 
the  first  experimental  electric  street  railway  in 
this  country  and  later  installed  trolley  lines  in 
various  cities,  died  Dec.  9  in  New  York  City. 
He  was  a  director  in  numerous  railway,  power 
and  lighting  corporations  throughout  this 
country  and  in  Manila,  P.  I.  He  was  born 
Aug.  22,  1865,  in  Stamford,  Conn.  Mr.  Reed 
was  vice-president  and  director  of  J.  G.  White 
&  Company,  and  also  was  vice-president  and  a 
director  of  the  Manila  Electric  Railroad  & 
Light  Company,  the  Manila  Electric  Railroad 
&  Lighting  Corporation,  the  Manila  Suburban 
Railway,  the  Philippine  Railway  Company  and 
the  Investors  Securities  Corporation.  He  was 
director  of  many  gas,  electric  and  power  con- 
cerns, as  well  as  of  the  J.  G.  White  Engineering 
Corporation  and  the  J.  G.  White  Management 
Corporation. 

F.  C.  Fisher,  president  of  the  Ferro 
Construction  Company,  died  Dec.  6  in  Chicago. 
He  was  born  at  Lake  Linden,  Mich.,  about  45 
years  ago  and  was  a  graduate  of  the  Univer- 
sity of  Michigan.  Mr.  Fisher  was  recently 
engaged  on  the  construction  of  the  new  high- 
level  bridges  in  Cleveland. 

Grant  Rohrer,  civil  engineer  and  con- 
tractor, of  New  York  City,  died  suddenly  Dec. 
12  in  his  office.  He  was  born  in  Lancaster,  Pa., 
in  1864,  and  obtained  his  first  engineering  ex- 
perience in  1885  with  contractors  on  track  con- 
struction for  the  Kansas,  Nebraska  &  Dakota 
Railroad.  Two  years  later  he  was  employed 
on  construction  by  the  Kansas  City,  Wyandotte 
&  Northwestern  Railroad.  After  a  year  with 
that  organization,  Mr.  Rohrer  was  made  as- 
sistant superintendent  of  construction  on  the 
Abrams  Creek  branch  of  the  West  Virginia 
Central  &  Pittsburgh  Railroad,  with  which 
road  he  remained  for  a  year.  Mr.  Rohrer  was 
engaged  in  mine  surveying  in  West  Virginia  for 
one  year.  From  1890  until  opening  offices  in 
New  York  City  he  spent  most  of  his  time  on 
construction  work  for  the  Norfolk  &  Western 
Railroad,  the  Illinois  Central  Railroad,  H.  G. 
Davis  Coal  Company  and  R.  H.  Hood. 

1  

Civil  Service  Examinations 

United  States — Applicants  for  positions  as 
electrical  draftsmen  in  the  Navy  Department 
at  $3.52  to  $6  per  day  should  fill  in  form 
1312.  From  the  register  of  eligibles,  vacan- 
cies will  be  filled.  Examinations  will  be  held 
Jan.  3,  1917,  for  petroleum  technologist,  salary 
$1,200  to  $1,500;  and  for  transitman,  salary 
$800  to  $900  a  year.  Form  1312  should  he 
filed.  Examinations  will  be  held  Jan.  9  for 
leading  draftsman,  salary  $2,400.  Applicants 
should  file  form  2118. 

Examinations  will  be  held  Jan.  3  for  exam- 
iner of  surveys,  salary  $1,200  to  $1,500  a  year, 
and  for  topographic  aid,  salary  $40  to  $75  per 
month.  Examinations  will  be  held  Jan.  3  and 
4  for  junior  mechanical  engineer,  salary 
$1,000;  junior  fuel  engineer,  salary  $1,200; 
geologic  aid,  salary  $1,500;  junior  topographer, 
salary  $720  to  $1,200.  Form  1312  should  be 
filled  in  by  applicants  for  all  of  these  positions. 

California — Examination  will  be  held  Jan. 
6  for  assistant  to  the  chief  engineer  of  the 
Board  of  State  Harbor  Commissioners  of  Cali- 
fornia, salary  $3,000.  The  duties  of  the  posi- 
tion involve  the  design  and  supervision  of  the 
erection  of  structures  of  reinforced  concrete, 
steel  and  timber,  and  familiarity  with  the 
fabrication  and  placing  of  steel  reinforcement, 
the  proportioning,  mixing  and  placing  of  con- 
crete to  give  the  best  results,  timber  framing 
and  the  fabrication  and  erection  of  structural 
steel.  The  candidates  must  be  residents  of 
California. 

Examinations  Previously  Announced 

Date.  See  Eng.  Ree. 

Jan.  3.  Laboratorian  qualified  in  strength 

of  materials,  United  States Dec.  2 

Dec.   26.  Petroleum    economist,    United 

States Dec.  2 


Blaw  Company  Holds  Sales  Convention 

The  annual  sales  convention  of  the  Blaw 
Steel  Construction  Company  was  held  recently 
in  Pittsburgh.  After  inspecting  the  plant,  Mr. 
McArthur,  chief  engineer,  Mr.  Kawley,  general 
superintendent,  and  Mr.  Loxterman,  manager 
of  the  service  department,  spoke  briefly  on  new 
appliances  and  new  methods  in  concrete  form 
construction  worked  out  during  the  past  year. 

The  new  Blaw  bucket  was  the  topic  of  con- 
versation in  the  afternoon,  as  well  as  on  Sat- 
urday, and  was  described  in  detail  by  Mr. 
McWhirk,  who  is  in  charge  of  the  bucket  de- 
partment. As  has  been  the  custom  in  the  past, 
the  convention  ended  with  a  banquet  at  the 
Concordia  Club.  More  than  sixty  Blaw  en- 
thusiasts were  present. 


Issue  Miniature  Size  Catalog 

Departing  from  the  usual  custom  the  Stow 
Manufacturing  Company  of  Binghamton,  N.  Y., 
has  issued  Bulletin  102  in  miniature.  The 
booklet,  which  is  complete  in  every  detail, 
measures  only  3x5  in.  It  contains  more  than 
100  pages,  is  well  illustrated  and  its  size  makes 
it  convenient  for  ready  reference. 


Business  Notes 

Waterworks  Manufacturers  Association  will 
hold  a  special  meeting  of  the  executive  com- 
mittee Dec.  20  at  the  Machinery  Club,  New 
York  City. 

National  Tube  Company  provided  three  mo- 
tion pictures  illustrating  the  manufacture  of 
National  pipe  for  the  entertainment  at  the 
meeting  of  the  American  Society  of  Marine 
Draftsmen  last  evening.  The  assemblage  was 
in  the  Onyx  Theater,  Newport  News. 

Terry  Steam  Turbine  Company,  Hartford, 
Conn.,  has  appointed  Stephenson  &  Nichols, 
Monadnock  Building,  San  Francisco,  to  repre- 
sent the  firm  in  parts  of  California  and  Nevada. 

Troy  Wagon  Works  Company,  Troy,  Ohio, 
has  appointed  the  O'Rourke-Miller  Motor  Com- 
pany as  its  representative  in  New  Orleans. 
A  complete  line  of  Troy  trailers  will  be  main- 
tained at  the  new  branch. 

Asbestos  Protected  Metal  Company,  Pitts- 
burgh, has  appointed  Meyer  Davis  to  take 
charge  of  the  San  Francisco  office.  Mr.  Davis 
was  formerly  chief  engineer  of  the  company. 

Stambaugh-Thompson  Company  has  taken 
over  the  business  of  the  Benson-Caldwell  Ma- 
chinery Company,  of  Youngstown,  Ohio.  A 
new.  department  has  been  opened  in  charge  of 
Ivan  W.  Benson  to  handle  contractor's  sup- 
plies. 

Lidgerwood  Manufacturing  Company,  of 
New  York  City,  has  opened  an  office  in  the  Hi- 
bernian Building,  Los  Angeles,  in  charge  of 
Charles  A.  Baechtold. 

Purington  Paving  Brick  Company,  of  Gales- 
burg,  111.,  has  become  a  licensee  of  the  Dunn 
Wire-Cut-Lug  Brick  Company  of  Conneaut. 
Ohio. 

Clay  T.  and  John  Gould  recently  established 
the  Conway  Fir  Commission  Company  with 
headquarters  at  Conway,  Wash.  The  firm  will 
handle  building  materials  and  supplies  after 
the  first  of  the  year. 

Ransome  Concrete  Machinery  Company,  of 
Dunellen,  N.  J.,  has  just  opened  another  fac- 
tory at  Reading,  Pa.  This  will  double  the  out- 
put of  the  company  in  the  line  of  small  mixers 
and  road  paving  machinery.  The  new  factory 
was  necessary  to  take  care,  of  increased  busi- 
ness. 

An  unusually  large  shipment  of  paving 
equipment  has  been  made  to  Torrance  &  Por- 
tal, of  Havana,  Cuba,  who  have  secured  exten- 
sive paving  contracts  in  Havana  and  Cien- 
fuegos.  This  shipment,  made  by  the  Iroquois 
works  of  the  Barber  Asphalt  Paving  Company, 
consisted  of  six  cars  routed  by  way  of  Key 
West,  Florida,  carrying  two  3-unit  asphalt 
plants,  two  2000-gal.  and  one  1000-gal.  steam- 
heated  melting  kettles,  four  tandem  rollers, 
two  portable  boilers  and  engines,  fire  wagons, 
paving  tools,  etc. 
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The  Season's  Greetings 

IN  HARMONY  with  the  spirit  of  the 
season  and  with  a  sincerity  borne  of  a 
deep  appreciation  of  the  support  and  en- 
couragement which  the  Engineering  Rec- 
ord has  received  from  subscribers  and  ad- 
vertisers, we  wish  you  a  Merry  Christmas 
and  a  Happy  New  Year — a  new  year  that  in 
spiritual  and  material  progress  will  surpass 
all  that  have  gone  before,  and  in  extending 
this  greeting  we  cannot  but  express  the 
earnest  hope,  in  which  we  know  that  every 
reader  will  join,  that  the  coming  year  may 
see  the  termination  of  the  terrible  slaughter 
that  is  devastating  Europe  and  making  a 
mockery  of  our  civilization.  If  the  next 
holiday  season  finds  the  world  enjoying 
peace — a  peace  that  will  have  some  sem- 
blance of  permanence  by  reason  of  interna- 
tional guarantees — then  indeed  will  it  be 
considered  a  truly  festive  season. 

Longest  Simple  Span  Swung 

WITH  the  successful  erection  of  the 
longest  simple  trusses-  in  the  world,  at 
Metropolis,  111.,  when  the  720-ft.  span  of 
the  Paducah  &  Illinois  Railroad  bridge  over 
the  Ohio  River  was  swung  on  Dec.  11,  an- 
other engineering  record  is  set.  Many  of 
the  details  used  in  erecting  this  span  are  of 
special  interest ;  they  are  described  on  page 
774.  To  eliminate  as  far  as  possible  the 
high  secondary  stresses  in  the  main  mem- 
bers due  to  the  use  of  subpanels,  the  main 
members  were  forced  out  of  line  during 
erection  an  amount  computed  to  allow  for 
the  elongation  of  the  members  in  the  sec- 
ondary triangles  and  produce  straight  end 
posts  and  diagonals  under  dead  load  plus 
one-half  uniform  live  load.  This  loading 
was  taken  as  the  camber  loading  for  which 
the  lower  chord  would  be  a  straight  line.  Of 
special  interest,  because  of  the  second  Que- 
bec Bridge  accident,  is  the  detail  of  a  phos- 
phor-bronze bearing  block  which  allows  free 
rotation  in  two  directions  at  right  angles  to 
each  other.  Instead  of  a  double-pin  rocker 
casting,  a  compact  bearing  block  with  per- 
pendicular cylindrical  bearing  surfaces  was 
adopted.  In  view  of  the  expressed  determi- 
nation of  the  builders  of  the  Quebec  Bridge 
to  change  the  details  of  the  rockers,  the  suc- 
cessful erection  of  this  record-breaking 
span  on  a  compact  bearing  block  of  phos- 
phor bronze  is  at  least  suggestive. 

Guessing  at  Road  Costs 

HASTY,  inaccurate  guesses  at  road  costs 
caused  a  great  deal  of  trouble  in  Vir- 
ginia a  few  years  ago.  County  officials 
designated  a  large  mileage  of  roads  for  im- 
provement, guessed  at  the  cost,  and  then 
persuaded  the  taxpayers  to  vote  bonds  for 
the  construction.     The  results  of  such  a 


policy  have  been  set  forth  convincingly  by 
the  American  Highway  Association.  When 
the  people  had  committed  themselves  to  con- 
siderable debts  on  promises  of  definite  sys- 
tems of  good  roads,  engineers  were  at  last 
called  into  the  business.  They  reported 
that  the  roads  could  not  be  built  for  the 
money  provided,  particularly  where  consid- 
erable grading  was  necessary  and  compara- 
tively expensive  types  of  construction  were 
proposed.  This  caused  so  much  dissatisfac- 
tion and  aroused  such  opposition  to  road 
improvements  that  the  Virginia  Legislature 
had  to  pass  laws  to  regulate  such  affairs, 
which  require  a  proper  estimate  of  the  cost 
of  roads  to  be  made  before  bonds  are  issued 
to  pay  for  them.  As  a  matter  of  fact,  there 
should  be  a  law  in  every  State  requiring  an 
examination  and  estimate  by  a  competent 
person  of  any  proposed  road  improvements 
costing  more  than  $500  per  mile  before  such 
work  is  undertaken.  There  is  an  enormous 
waste  of  money  on  roads  every  year,  due  to 
undertaking  more  than  there  are  funds  to 
pay  for,  and,  when  this  is  discovered,  spend- 
ing the  remaining  money  is  silly  scratching 
of  the  ground  to  make  a  mere  temporary 
change  in  conditions,  which  the  first  hard 
rain  will  ruin. 

Damages  for  Extraordinary  Traffic 

WHAT  is  "ordinary"  traffic  for  high- 
ways in  one  locality  may  be  "extraor- 
dinary" in  another,  according  to  the  re- 
cent decision  of  an  English  court  which 
awarded  the  Abingdon  Rural  District 
Council  £350  as  expenses  incurred  for  re- 
pairs to  one  of  its  roads  damaged  by  the 
excessive  weight  and  extraordinary  traffic 
of  motor  omnibuses  belonging  to  the  City 
of  Oxford  Electric  Tramways,  Ltd.  The 
case,  according  to  defendant's  counsel,  is 
the  first  in  which  liability  has  been 
claimed  on  the  ground  that  the  motorbus 
traffic  is  extraordinary.  In  view  of  the 
movement  for  legislation  regulating 
weights  and  speeds  of  motor  vehicles  in 
the  United  States,  the  case  is  decidedly 
timely.  If  it  should  be  regarded  as  a 
precedent,  some  very  interesting  results 
would  follow.  In  giving  judgment,  Mr. 
Justice  Sankey  said  that  whether  a  par- 
ticular traffic  is  extraordinary  or  not  must 
be  a  pure  question  of  fact  in  each  case. 
Nor  did  he  hold  that  the  need  of  motorbus 
service  should  relieve  the  defendant  from 
responsibility.  The  Court  was  unable  to 
see  how  the  demand  of  a  district  for  traffic 
which  was  extraordinary  could  turn  that 
traffic  into  ordinary  traffic,  although  it 
might  be  necessary.  In  the  case  of  the 
Strand,  he  pointed  out,  heavy  motor  traffic 
could  not  be  placed  in  the  category  of  ex- 
traordinary. At  certain  hearings  on  motor- 
truck bills  in  this  country  recently  the  argu- 


ment has  been  advanced  that  state  high- 
ways and  city  streets  should  be  built  strong 
enough  to  carry  any  traffic  that  may  b« 
Imposed  upon  them.  This  is  an  extreme 
position  to  take  and  one  which  fails  to 
recognize  that  millions  of  dollars  have 
been  spent  on  existing  roads  which  can- 
not be  reconstructed  at  once  to  meet  traf- 
fic demands  for  which  they  were  never 
designed.  This  investment  must  be  pro- 
tected, and  the  only  method  of  doing  it 
is  to  restrict  the  weight,  size  and  speed 
of  motor  vehicles  or  to  make  the  motor- 
vehicle  owners  pay,  either  directly  or  by 
taxation,  for  the  damage  they  do.  These 
principles,  obviously,  form  the  basis  of 
the  award  of  damage  in  the  Abingdon 
case. 

Chicago  Traction  Plan 

THE  digestion  of  a  $250,000  engineering 
commission's  report  at  one  meal  is  really 
more  than  Chicago  newspapers — and  their 
readers — ought  to  attempt.  It  is  perhaps 
as  well,  therefore,  that  the  general  plans 
from  the  report  of  the  Chicago  Traction 
and  Subway  Commission  should  have  been 
given  out  before  the  details  were  in  shape. 
As  it  has  turned  out  the  general  plan  is 
none  too  well  digested  even  yet.  Although 
pages  have  been  printed,  none  of  the  edi- 
torial writers  seems  to  have  sensed  the  fact 
that  it  is  one  of  the  biggest  projects  that 
the  city  has  ever  considered.  There  are 
four  important  fundamental  features.  The 
first  is  the  assumption  that  all  of  the  trac- 
tion facilities  will  be  unified.  The  next  is 
the  proposal  to  revamp  the  present  elevated 
lines  into  a  real  rapid  transit  system.  This 
carries  with  it  the  definite  separation  of  the 
long  and  short  haul  traffic,  utilizing  the  sur- 
face lines  as  feeders  for  the  long  haul  rapid 
transit.  The  third  important  feature  is  the 
"pulling  out"  of  the  loop  in  all  directions  to 
alleviate  the  congested  business  district 
girdled  with  the  present  iron  band.  Lastly, 
there  is  a  provision  for  through  rapid  tran- 
sit between  the  northwest  and  southwest 
sides  of  the  city  without  the  necessity  for 
detouring  through  the  central  business  dis- 
trict. The  plan  will  eliminate  the  present 
condition  by  which  thirteen  tracks  on  the 
elevated  lines  focus  on  two  tracks  in  the 
loop.  So  far  no  one  has  suggested  that  the 
meal  is  not  worth  the  price. 

Proving  Their  Own  Case 

SIX  years  ago,  when  the  California  high- 
way bond  issue  was  regarded  rather 
doubtfully,  advocates  of  good  roads  by  dint 
of  hard  work  just  managed  to  secure  a 
slight  majority  of  votes  in  favor  of  the  $18,- 
000,000  for  launching  the  construction  of  a 
system  of  highways.  Such  changes  as  have 
taken  place  since  then  may  be  considered  as 
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being  due  directly  to  the  improvements  re- 
sulting from  the  expenditure  of  the  first 
bond  issue.  In  1916  there  came  up  again 
the  question  of  another  appropriation,  this 
time  for  $15,000,000,  with  which  to  com- 
plete and  extend  the  road  system.  The  in- 
terest lies  in  the  comparison  of  the  voting 
in  these  two  elections  six  years  apart.  Dur- 
ing this  time  the  real  meaning  of  the  good 
roads  movement  has  been  brought  home  to 
the  people.  Just  what  the  effect  has  been 
is  shown  by  the  following  facts :  There  are 
fifty-eight  counties  in  the  State;  in  1910 
fourteen,  including  the  one  with  the  largest 
number  of  votes,  voted  against  the  highway 
bond  measure  and  the  measure  carried  by 
the  close  margin  of  93,297  for  and  80,509 
against.  In  the  1916  election  every  county 
voted  for  the  measure  and  in  no  county  was 
the  plurality  less  than  2  to  1.  In  one  case 
it  was  19.97  to  1.  Two  counties,  each  of 
which  voted  about  4  to  1  against  the  bonds 
in  1910,  voted  practically  3  to  1  in  favor  of 
the  1916  issue.  For  the  entire  State  the 
plurality  favorable  to  the  issue  at  the  recent 
election  was  405,132  out  of  a  total  number 
of  votes  on  this  issue  of  679,346. 


The  Christmas  Spirit 

THE  spirit  of  the  season  permits — ^yes,  it 
even  invites — a  departure  from  the  for- 
malism of  business  and  professional  pro- 
cedure. All  men  are  friends  to-day.  The 
relation  of  seller  and  buyer,  of  counsel  and 
client,  even  of  employer  and  employee,  be- 
comes hazy.  A  spirit  of  good  will  throws  the 
formal  relations  into  the  background. 

And  who  would  have  it  otherwise?  Are 
not  the  human  qualities,  after  all,  the  ones 
that  some  day  must  dominate  all  inter- 
courses between  men?  In  the  last  analysis 
it  is  because  of  the  divorcement  from  busi- 
ness of  the  finer  sentiments  that  control  us 
in  our  home  and  neighborhood  life  that 
there  is  derangement  in  society. 

When  industry  and  trade  were  carried  on 
in  small  units,  the  owner  took  a  paternal  in- 
terest in  his  people.  Their  welfare  was  his 
concern.  He  was  an  adviser,  a  consoler. 
He  was  interested  in  their  mode  of  life,  he 
was  anxious  that  they  should  progress  in 
the  possession  of  worldly  goods.  Factory 
standards  were  lower,  it  is  true,  but  the  lack 
of  data,  not  the  attitude  of  the  employer, 
was  at  fault.  With  the  development  of  in- 
dustry the  owner  could  not  continue  to  have 
an  interest  in  each  employee.  Moreover — 
and  here  is  where  the  employer  was  at 
fault — he  did  not,  as  a  substitute,  create 
machinery  to  give  consideration  to  the  hu- 
man factor.  The  views  of  less  far-seeing 
men  set  the  labor  policies.  Competition 
came  and  with  it  the  demand  for  lower 
costs.  The  less  far-seeing  men  again  con- 
trolling, it  was  believed  that  high  wages 
were  incompatible  with  low  costs,  and  wages 
were  either  forced  down  or  low  grade 
men  were  employed.  The  attendant  ills  of 
bad  housing,  of  poorly  nourished  children, 
of  child  and  woman's  labor  followed. 

Fortunately  we  are  getting  beyond  this 
stage  of  industrial  development.  Industries 
are  creating  machinery — in  the  shape  of  in- 
telligent employment  bureaus,  of  welfare 
departments,  of  savings  and  home  building 


funds,  of  educational  bureaus — that  is  look- 
ing after  the  human  side  and  where  indus- 
try, as  a  whole,  is  flagrantly  backward  the 
law,  backed  by  enlightened  public  opinion, 
is  stepping  in  and  forcing  good  sanitary 
conditions,  safety  measures,  and  workmen's 
compensation  for  industrial  accidents. 

But  have  we  wandered  far  from  our  text 
— the  Christmas  spirit  ?  No,  for  the  wider 
spreading  of  that  spirit  through  business 
and  industry  is  an  augury  of  yet  greater 
"humanizing"  of  our  industrial  life,  of  a 
time  when  human  consideration  will  go  side 
by  side  with  economics  and  trade  promotion 
methods  in  determining  business  policies. 


Snow- Fighting  Methods  Prove 
Their  Worth  in  New  York 

WHEN  such  hostile  critics  as  the  New 
York  daily  papers  commend  the  work 
of  the  Department  of  Street  Cleaning  for 
the  prompt  removal  of  a  heavy  fall  of  snow 
such  as  blanketed  the  city's  streets  last  Fri- 
day, it  is  safe  to  assume  that  a  task  little 
short  of  miraculous  has  been  performed. 
As  a  matter  of  fact,  this  is  exactly  what  has 
happened.  Until  this  year  Commissioner 
Fetherston's  reorganization  of  the  work  of 
snow  removal  on  a  basis  of  efficiency  was  a 
target  for  sarcastic  comment.  It  was  too 
revolutionary  to  suit  the  editorial  writers, 
who,  ignoring  the  evidence  of  comparative 
records  of  work  done  in  the  old  and  the  new 
way,  longed  for  the  "good  old  days"  when 
the  job  of  clearing  the  city's  streets  was  in- 
trusted to  a  "practical"  man  instead  of  to  a 
commissioner  with  engineering  training 
and  a  lot  of  new-fangled  ideas.  Commis- 
sioner Fetherston  was  ahead  of  his  time 
when  he  inaugurated  snow-fighting  meth- 
ods in  1914.  Public  opinion  is  now  catching 
up  with  him.  It  is  reflected  in  an  editorial 
in  the  New  York  Times,  which  contains 
such  appreciations  as  these:  "No  such 
prompt,  energetic  and  eff'ectual  battler  with 
snow  as  Mr.  Fetherston.  ...  It  was 
great  work.  .  .  .  One  of  the  best  parts 
of  the  municipal  administration." 

Last  week's  storm,  12  in.  of  snow  in  15 
hours,  put  a  heavy  burden  upon  the  Street 
Cleaning  Department,  which  has  scheduled 
the  enormous  area  of  30,000,000  sq.  yd.  of 
street  surface  for  snow  removal — equiva- 
lent to  a  60  ft.  roadway  between  New  York 
and  Chicago.  Nevertheless,  it  demonstrated 
the  effectiveness  of  the  new  snow-fighting 
system  under  which  the  attack  is  begun 
with  a  large  force  of  emergency  workers,  in 
addition  to  the  regular  department  em- 
ployees, while  the  storm  is  still  in  progress. 

Three  factors  contributed  to  the  success 
of  this  season's  first  work.  In  the  first 
place,  there  was  an  unexpectedly  large  re- 
sponse to  the  call  for  emergency  men — 
9,000  reporting  in  addition  to  the  depart- 
ment's regular  force  of  3,000.  Second,  new 
possibilities  in  clearing  snow  from  the 
streets  have  been  opened  up  by  the  motor- 
driven  plow.  One  hundred  and  two  of  these 
machines  were  in  service  last  week  and  cut 
swaths  along  the  main  arteries  of  traffic 
wide  enough  to  permit  the  free  movement 
of  vehicles.  Third,  the  use  of  the  city  sew- 
erage system  for  snow  disposal  proved  a  big 
help   in   cleaning   up   the   streets   quickly. 


Snow  which  under  the  old  plan  had  to  be 
hauled  miles  to  river  dumps  disappeared 
like  magic  through  sewer  manholes. 

The  man  in  the  smaller  cities  has  little 
appreciation  of  the  seriousness  of  the  prob- 
lem created  in  New  York  City  by  a  heavy 
fall  of  snow.  Even  in  fair  weather,  when 
vehicles  can  move  rapidly,  the  volume  of 
traffic  in  some  sections  of  the  city  is  so 
enormous  as  to  be  almost  unmanageable. 
Block  up  New  York  streets  with  snow,  and 
traffic  movement,  difficult  even  under  the 
most  favorable  conditions,  is  completely 
paralyzed.  The  economic  value  of  an  ef- 
ficient snow-removal  system,  especially  at 
this  time  of  the  year  when  the  shop  delivery 
services  are  carrying  their  Christmas  loads, 
mounts  up  into  stupendous  figures. 

The  snow  fighting  plan  which  proved  so 
effective  in  last  week's  storm  has  been 
studied  carefully  and  perfected  in  many  of 
its  details  for  the  past  three  years.  It  has 
now  emerged  from  the  experimental  stage 
and  is  in  working  order.  Its  success  was 
proved  last  week. 


A  Blow  at  National  Unity 

DURING  the  campaign  just  closed  we 
heard  many  protests  against  raising  the 
issue  of  sectionalism.  It  was  pointed  out 
that  the  strength  of  these  United  States 
was  dependent  upon  adherence  to  common 
ideals,  upon  a  determination  of  the  people 
in  every  section  to  put  the  nation  first  and 
to  subordinate  local  issues. 

With  the  general  principle  enunciated 
there  was,  in  the  country  as  a  whole,  hearty 
concurrence.  Hardly  has  the  echo  of  the 
protest  died  away,  however,  before  there  is 
proposed  in  the  Congress  of  the  United 
States  a  measure  that  would  tend  to  empha- 
size sectionalism  by  preventing  the  mainte- 
nance of  magazines  with  national  circula- 
tions. We  feel  certain  that  those  respon- 
sible for  the  measure — the  members  of  the 
House  Committee  on  Post  Offices  and  Post 
Roads,  did  not  appreciate  this  inevitable 
consequence  of  what  they  propose. 

The  measure  in  question  forms  a  clause 
in  the  Post  Office  appropriation  bill.  It 
would  put  the  rates  for  second-class  mail 
matter  (periodicals)  on  a  zone  basis.  In- 
stead of  the  postage  being  one  cent  per 
pound,  it  would  be,  should  this  measure  pre- 
vail, one  cent  per  pound  for  deliveries  up  ta 
300  miles;  2  cents  for  300  to  600  miles;  3 
cents  for  600  to  1,000  miles;  4  cents  for 
1,000  to  1,400  miles;  5  cents  for  1,400  to 
1,800  miles,  and  6  cents  over  1,800  miles. 
According  to  this  schedule  the  subscriber 
in  California  would  have  to  pay  an  excess 
rate  of  5  cents  per  pound  on  his  copy  of  the 
Engineering  Record,  and  since  the  copies 
average  20  ounces  in  weight  the  amount  to 
be  added  to  the  subscription  price  would  be 
$3.25  per  year.  It  does  not  need  experience 
in  the  publishing  business  to  realize  that 
the  number  of  subscriptions  in  California 
would  drop  off  very  rapidly. 

What  is  true  of  the  Engineering  Rec- 
ord's circulation  in  California  would  be  true 
of  that  of  every  magazine  published  in  the 
East,  while,  on  the  other  hand,  the  circula- 
tion of  California  papers  and  magazines  on 
the   Atlantic   seaboard   would   be   seriously 


December  23,  1916 


ENGINEERING    RECORD 


759 


curtailed.  Citizens  of  the  East  would  know 
less  of  Western  experiments  in  government ; 
knowledge  of  labor  legislation,  of  welfare 
work  in  the  East  would  filter  only  slowly  to 
the  Pacific  Coast.  There  would  be  one 
reader  of  publications,  issued  at  a  distance, 
where  now  there  are  twenty,  one  center  of 
enlightenment  instead  of  a  score.  Likewise 
the  discussion  of  national  aspirations,  of 
national  policies  would  be  restricted  by  sec- 
tions in  accordance  with  the  sectionalized 
distribution  of  periodicals — the  media  of 
intercommunication.  Consequently  sec- 
tional views  of  important  national  issues 
would  be  strengthened,  to  the  detriment  of 
that  wonderful  spirit  of  national  unity 
which  is  the  marvel  of  the  traveler  as  he 
goes  from  coast  to  coast. 

The  sectionalization,  too,  would  be  car- 
ried through  every  line  of  trade,  through 
every  profession.  The  country  doctor 
would  be  less  likely  to  learn  of  new  methods 
of  disease  treatment  developed  in  the  big 
centers ;  the  engineer,  the  farmer,  the  bank- 
er in  one  section  will  go  on  with  obsolete 
practices  while  better  ones  are  employed 
elsewhere;  the  local  merchant,  whom  the 
Federal  Trade  Commission  is  now  trying 
so  hard  to  educate,  will,  voluntarily,  if  you 
please,  cut  himself  off,  on  account  of  the 
high  combined  subscription  and  postage 
rates,  from  knowledge  of  trade  conditions 
elsewhere. 

Moreover,  the  increased  rates  will  apply 
not  only  to  magazines  and  newspapers,  but 
to  the  proceedings  and  publications  of  so- 
cieties— in  a  word,  to  every  periodical  now 
accorded  second-class  rates.  The  "Proceed- 
ings" of  the  American  Society  of  Civil  En- 
gineers, the  "Journal"  of  the  American 
Waterworks  Association,  the  publications 
of  scientific,  agricultural,  medical  and  simi- 
lar organizations — agencies  of  enlighten- 
ment, instrumentalities  for  building  the 
prestige  of  America  and  strengthening  it 
commercially  and  industrially — would  have 
to  bear  the  additional  burden. 

The  Government  of  the  United  States  has 
in  the  past  spent  millions  of  dollars  in  edu- 
cational work.  What  else  is  the  main  pur- 
pose of  the  Department  of  Agriculture,  the 
Bureau  of  Mines,  most  of  the  divisions  of 
the  Department  of  Commerce,  not  to  men- 
tion the  appropriations  to  the  agricultural 
experiment  stations  and  to  the  land-grant 
colleges?  Yet  here  is  a  blow  aimed  at  what 
is,  excepting  only  the  schools  themselves, 
the  greatest  educational  force  in  the  land. 

We  are  certain  that  this  curtailment  of 
educational  facilities,  this  menace  to  a  force 
making  for  nationalism  against  sectional- 
ism, has  not  been  appreciated  by  the  au- 
thors of  this  legislation.  Nevertheless,  if 
the  people  of  the  country  do  not  speak,  the 
silence  may  be  construed  as  consent.  Your 
Congressman  will  be  home  during  the 
Christmas  holidays.  See  him  and  impress 
on  him  that  you  as  a  reader  of  magazines 
and  as  a  supporter  of  professional  societies 
believe  that  a  serious  injury  would  be  done 
the  progress  of  this  country  by  the  pro- 
posed legislation. 

European  nations  in  the  throes  of  a  ter- 
rible struggle  are  invoking  every  power  to 
keep  their  citizens  intent  upon  their  respec- 
tive national  ideals.     National  unity  alone 


can  save  them,  if  they  are  to  be  saved. 
Moreover,  a  new  thought  as  to  education, 
as  to  the  development  of  national  strength 
in  trade  and  in  industry  pervades  these  na- 
tions. As  Frank  A.  Vanderlip  recently  said, 
if  we  are  not  awake  the  descriptions,  "New 
Europe  and  Old  United  States,"  will  soon 
be  correct. 

While  Europe  builds  up,  spiritually  and 
industrially,  shall  we  pull  down? 


A  Distinction  Between  Mining  and 
Subway  Construction 

AT  THE  TIME  of  the  Seventh  Avenue 
and  Broadway  accidents,  resulting  in 
the  collapse  of  street  decking  over  subway 
construction  in  New  York  City,  an  editor  of 
the  Engineering  and  Mining  Journal  as- 
serted that  the  civil  engineers  connected 
with  this  work  did  not  know  their  business 
and  that  a  "mining  expert"  sjiould  be  em- 
ployed. Dame  Rumor  has  it  that  one  of  the 
Public  Service  Commissioners,  who  is  nei- 
ther a  civil  nor  a  mining  engineer,  was  so 
impressed  with  this  contention  that  he  in- 
sisted upon  the  employment  of  such  an  ex- 
pert. At  any  rate,  a  mining  engineer,  H. 
G.  Moulton,  was  appointed  adviser  to  the 
commission. 

It  is  not  the  intention  of  the  Engineer- 
ing Record  to  reflect  on  Mr.  Moulton's 
ability  or  on  his  integrity.  The  one  is  as- 
sumed to  be  of  high  grade  and  the  other 
above  reproach.  Nevertheless,  he  has  pub- 
licly attacked  the  prevailing  methods  of 
subway  construction  before  the  American 
Society  of  Civil  Engineers.  Furthermore, 
as  related  to  this  journal  by  more  than  one 
contractor,  Mr.  Moulton  has  objected  to  any 
type  of  subway  shoring  that  includes  the 
use  of  steel  falsework.  This  journal,  there- 
fore, cannot  pass  over  the  opportunity  to 
refute  his  contentions,  afforded  by  the  pub- 
lication, on  page  760  of  this  issue,  of  a  de- 
scription of  the  most  recent  and  highest 
development  of  combined  steel  and  timber 
street  support. 

Mr.  Moulton,  in  his  discussion  before  the 
American  Society  of  Civil  Engineers  of  a 
paper  presented  Sept.  20  by  Israel  V.  Werbin 
on  the  Lexington  Avenue  subway  work,  ad- 
vocated the  use  of  square  set  timbering  for 
supporting  the  walls  and  roof  of  treacher- 
ous rock  excavation.  He  pointed  out  that 
in  mining  practice  small  dapped  timbers, 
giving  5  X  7  ft.  panels,  spaced  on  5-ft.  cen- 
ters, had  been  found  safer  and  more  eco- 
nomical than  the  long  needles  and  posts  for- 
merly used  on  the  theory  that  the  greater 
open  space  made  cheaper  excavation  pos- 
sible. 

There  is  no  reason  to  question  these  as- 
sertions so  far  as  mining  engineering  is 
concerned.  There  is,  however,  this  differ- 
ence— fatal  to  Mr.  Moulton's  contentions — 
between  ore  mining  and  subway  excavation : 
When  the  mining  engineer  has  removed  his 
ore  body  he  is  through.  When  the  subway 
contractor  has  removed  his  excavation  he  is 
less  than  half  through.  A  finished  struc- 
ture must  be  built  and  backfilled  in  the  sub- 
way excavation.  If  proper  clearance  for 
erecting  and  concreting  the  structure  is  not 
provided,  the  additional  cost  will  overbal- 
ance any  saving  effected  by  mining  methods 


in  taking  out  the  rock.  On  section  3  of 
routes  4  and  36,  referred  to  in  this  issue,, 
the  rock  excavation  will  cost  the  city 
?1,175,240,  at  a  unit  figure  of  $5.25  per 
cubic  yard  for  the  bulk  of  the  work.  The 
total  excavation  for  the  main  cut,  including 
earth,  will  cost  less  than  half  the  contract 
price  of  $3,741,000  for  the  finished  section. 
Of  the  remaining  work,  the  structural  steel 
erected  represents  $498,150  and  the  concrete 
$443,500.  The  lowest  cost  given  by  Mr. 
Moulton  for  mining  ore  according  to  the 
system  he  outlines  (and  including  timber- 
ing) is  $4  a  yard.  This  does  not  allow  for 
any  overhead,  which  it  is  safe  to  say  is  a 
factor  included  in  the  price  of  $5.25  for 
rock  excavation  on  the  section  in  question. 
Even  granting  a  saving  of  $1.25  a  yard  on 
this. entire  rock  cut,  the  cost  could  have  been 
lowered  by  mining  methods  about  $277,000 
on  Mr.  Moulton's  most  favorable  estimate. 
This  saving  would  be  largely  offset  by  the 
increased  erection  cost  for  the  structural 
steel  alone.  Judging  from  other  structural 
contracts  let  about  the  same  time,  the  dif- 
ficulty of  handling  and  erecting  the  steel 
underground,  even  with  the  favorable  con- 
ditions on  the  contract  described,  increased 
the  cost  from  $5  to  $30  a  ton  above  prices 
for  similar  steel  erected  in  the  open.  A 
further  increase  of  $20  a  ton,  which  is  a 
low  estimate  of  the  added  cost  of  wriggling 
long  steel  beams  and  columns  through  a 
thick-set  forest  of  mine  timbering,  would 
mean  $126,000  added  to  this  item.  Not  only 
would  the  direct  cost  increase,  but  the  speed 
of  construction  would  be  far  less  than  at 
present.  Consequently,  the  overhead  cost 
of  the  entire  work  would  be  increased  while 
the  city  would  continue  to  pay  interest  wait- 
ing for  the  lines  to  be  placed  in  operation. 

Moreover,  structural  steel  is  not  the  only 
item  the  cost  of  which  would  be  increased 
by  adopting  mine  timbering  methods.  The 
cost  of  formwork  and  of  concreting  would 
be  proportionately  higher.  Any  one  who 
has  kept  costs  on  placing  concrete  where 
cofferdam  bracing  had  to  be  removed  is 
well  aware  of  this  fact. 

Mr.  Moulton's  only  remaining  argument 
for  mine  timbering  is  that  of  increased 
safety  over  present  methods.  Mines  are  not 
free  from  serious  accidents.  Neither  would 
mine  -  timbered  subway  cuts  be  proof 
against  them.  Subject  to  vibration  and  im- 
pact, to  constant  shifting  and  replacement 
not  necessary  in  a  mine  but  imperative 
where  a  finished  structure  must  be  built 
within  it,  such  a  system  of  timbering  might 
well  be  more  of  a  potential  danger  than  a 
safety  asset.  Certainly  it  cannot  be  as- 
serted offhand  to  be  absolutely  safer  than 
the  system  of  street  support  in  use  on  the 
subway  section  mentioned.  Yet,  this  jour- 
nal is  informed,  Mr.  Moulton  has  con- 
demned this  system  solely  on  the  ground 
that  it  makes  use  of  steel  falsework  to  pro- 
vide open  working  space. 

This  entire  controversy  is  bound  to  be  a 
point  of  friction  with  the  contractors  and 
with  the  engineering  staff  of  the  commis- 
sion. Friction  is  expensive.  The  moral  is, 
when  an  outside  expert  must  be  brought  in 
to  advise  on  special  problems,  he  should  be 
an  expert  in  those  problems  and  not  in  other 
matters  of  an  inherently  different  nature. 
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New  Center-Cut  Method  Avoids  Vertical  Side  Face  in  Bad 

Rock  on  New  York  Subway  Work 

31,000  Yards  Removed  in  One  Month  on  Section  Notable  for  Size,  Speed  of  Construction 
in  Congested  District,  Improved  Timbering  Methods  and  Excellence  of  Street  Decking 


ONE  of  the  largest  rock-cut  sections  in 
the  new  subway  system  of  New  York 
City  is  being  built  beneath  the  most  dense- 
ly traveled  parts  of  Broadway  and  Seventh 
Avenue  at  a  rate,  it  is  said,  never  before 
approached  in  such  construction.  New 
methods  developed  on  this  work  have  made 
possible  the  excavation  and  disposal  of 
81,000  cu.  yd.  of  rock  in  one  month,  the 
rapid  building  of  the  permanent  structure 
and  the  safe  handling  meanwhile  of  treach- 
erous vertical  rock  faces  along  the  building 
lines.  A  decking  is  being  maintained  on 
the  thirteen  blocks  of  sidewalk  and  roadway 
over  this  section  which  is  evidently  better 
than  some  of  the  permanent  paving  in  ad- 
joining cross-streets.  Aside  from  the  shaft 
plants  and  tha  disposal  arrangements,  which 
were  described  in  the  Engineering  Record 
of  Jan.  29,  1916,  page  152,  the  most  im- 
portant factor  in  the  unusual  progress  of 
the  work  has  been  a  well-planned  system 
of  construction  in  which  the  decking  is  car- 
ried on  a  horizontal  bolt-connected  steel 
framework.  After  this  part  of  the  con- 
struction has  been  placed  in  a  top  cut,  a 
center  cut  two  tracks  wide,  with  sloping 
aides,  is  made,  in  which  the  middle  part 
of  the  permanent  structure  is  built.  The 
work  of  underpinning  adjoining  buildings 
is  carried  along  as  this  cut  is  excavated. 
The  roof  over  the  outside  tracks  and  plat- 
forms (a  large  portion  of  the  section  con- 
sists of  an  express  station)  is  then  placed, 


after  which  the  remainder  of  the  rock  at  the 
sides  is  broken  out  to  a  previously  line- 
holed  face.  Only  enough  is  excavated  at 
a  time  on  each  side  to  set  up  and  concrete 
five  or  six  panels  of- side  wall,  although  at 
this  stage  all  buildings  have  been  under- 
pinned to  subgrade  and  any  thrust  devel- 
oping from  a  tendency  of  the  fissured  rock 
mass  to  move  is  carried  across  the  cut  by 
the  finished  roof. 

"Keel"  Construction  Supports  Street 

The  first  operation  in  decking  the  streets 
was  accomplished  by  removing  the  paving 
alternately  on  each  side,  excavating  to  a 
depth  of  2V2  ft.  from  the  surface  and  plac- 
ing the  timber  deck  down  to  the  bottom 
of  the  12-in.  timbers  which  run  parallel 
to  the  street  under  the  roadway  and  under 
the  car  tracks.  This  decking  is  unusual  in 
having  a  2-in.  wearing  surface  of  hardwood 
plank  laid  at  right  angles  to  the  street  on 
4  X  8-in.  timbers  parallel  to  the  street  and 
laid  with  2-in.  spaces  between  them.  These 
rest  on  6  X  12-in.  timbers,  which  in  turn 
are  supported  by  6  x  12-in.  longitudinal  tim- 
bers lapped  by  for  half  the  length  and  bolted 
together  to  form  a  continuous  12  x  12.  The 
strength  of  this  construction,  which  is  de- 
signed to  carry  over  a  10-ft.  span  the  10- 
ton  load  on  the  two  rear  wheels  of  the  larg- 
est-sized trucks,  together  with  the  rigidity 
of  the  steel  underframe  which  supports  the 
decking,  is  thought  to  be  responsible  for  the 


fact  that  the  street  surface  on  this  section 
has  been  free  from  settlement,  the  car 
tracks  have  remained  in  good  alignment  and 
the  surface  of  the  roadway  remains  smooth 
and  even  after  a  year  or  more  of  very 
heavy  service. 

After  the  decking  was  in  place,  a  cut 
10  ft.  deep  was  made  below  it  for  the  full 
width  of  the  street,  the  material  being 
taken  out  at  the  shafts.  On  the  floor  of 
this  cut  was  laid  a  "keel"  of  30-in.  girder 
beams,  placed  end  to  end  and  fastened  to- 
gether with  bolted  splices  equal  in  shear  to 
the  strength  of  the  beams.  This  line  of 
beams  is  continuous.  Into  the  sides  of 
this  "keel"  are  framed  with  bolted  con- 
nections 24-in.  I-beams  30  ft.  long,  at  10-ft. 
intervals.  The  outside  ends  of  these  beams 
are  supported  by  a  triple  line  of  24-in.  I- 
beams  approximately  below  the  curb  line  on 
either  side  of  the  street.  The  lower  flange 
of  each  of  the  transverse  beams  is  bolted 
with  four  bolts  to  the  upper  flange  of  each 
of  the  longitudinal  beams  at  the  side  of 
the  street.  The  12-in.  longitudinal  timbers 
under  the  street  and  car  tracks  are  posted 
down  to  this  framework  with  12  x  12-;n. 
timbers.  Bolted  diagonal  scabs  of  3-in. 
plank  from  the  lower  ends  of  the  posts  to 
the  sides  of  the  stringers  above  reduce  the 
chances  of  their  being  displaced  and  add 
stiifncss  to  the  construction. 

The  sidewalks  are  supported  on  trusses 
on  10-ft.  centers  which  lap  by  the  transverse 
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24-in.  beams  and  rest  on  the  triple  line  of 
24-in.  beams.  The  bottom  of  each  of  these 
trusses  consists  of  a  10-in.  I-beam,  and  the 
outside  end  of  each  truss  rests  on  rock  out- 
side the  lines  of  excavation.  In  this  way 
the  necessity  for  needlebeams,  which  would 
have  to  be  shifted  as  the  main  excavation 
progressed,  was  eliminated  and  a  rigid  con- 
struction provided  which  could  support  the 
street  loads  with  timber  towers  and  heavy 
posts  over  spans  up  to  30  ft.  As  the  top 
of  the  permanent  structure  is  below  the 
level  of  these  beams,  free  working  space 
for  all  the  construction  operations  is  pro- 
vided by  this  system,  and  at  the  same  time 
it  is  considered  so  strong  as  to  be  in  little 
danger  from  rock  fragments  hurled  by  a 
blast. 

Dangerous  Formation  Requires 
Center  Cut 

Nearly  all  the  material  removed  in  the 
first  cut  was  rock,  the  paving  in  most 
places  resting  directly  on  the  rock.  The 
schist  which  is  found  in  this  section  of 
Manhattan  dips  at  a  steep  angle  to  the  west, 
and  besides  having  a  general  tendency  to 
slide  along  the  bedding  planes,  which  is 
likely  to  cause  material  to  slide  in  on  the 
east  side  of  the  cut,  the  joint  planes  in  the 
formation  are  practically  parallel  to  the 
line  of  the  subway,  and  consequently  do 
not  show  in  the  walls  of  the  cut.  On  this 
account  there  is  constant  danger  of  masses 
of  apparently  sound  rock  falling  in  from 
the  west  side  of  the  cut.  For  these  reasons 
it  was  thought  best  not  to  excavate  the  full 
width  of  the  cut,  which  would  have  left 
vertical  faces  on  each  side  that  would  have 
been  sources  of  danger  no  matter  how  close- 
ly the  heading  could  be  followed  by  the 
steelwork  of  the  finished  structure.  A  cen- 
ter cut  down  to  grade,  with  sides  sloped 
back  to  the  neat  lines  at  the  top  and  with 
sufficient  width  on  the  bottom  to  permit 
building  the  center  portion  of  the  perma- 
nent structure,  containing  the  two  express 
tracks,  is  therefore  carried  in  advance  of 
the  rest  of  the  work.  Much  of  the  section 
is  so  deep,  however,  that  before  starting 
the  center  cut  a  second  full-width  cut  of 
10  ft.  depth  is  made.  The  center  steel 
"keel"  of  the  street  support  is  carried  on 
towers  to  the  floor  of  this  cut,  while  the 
triple  rows  of  24-in.  beams  at  the  sides  are 
carried  on  12  x  24-in.  or  16  x  16-in.  timber 


posts  resting  at  safe  points  on  the  banks 
of  the  cut.  As  these  headings  progressed 
the  footings  of  the  buildings  on  both  sides 
of  Broadway  were  carried  down  to  the  sub- 
grade  by  excavating  pits  beneath  them  and 
filling  these  pits  with  concrete.  The  muck 
from  these  pits  was  disposed  of  by  sliding 
it  down  chutes,  built  on  the  sloping  sides 
of  the  center  cut,  which  discharged  directly 
into  the  wheeled  skips  used  for  removing 
the  muck  from  the  main  heading. 

Where  light  buildings  were  not  under- 
pinned, concrete  walls  at  the  sides  of  the 
cut  were  built  to  retain  the  rock  beneath 
them  during  construction.  The  tops  of 
these  walls,  at  the  level  of  the  steel  street 
support,  were  secured  to  each  transverse 
beam  by  stirrups  bolted  to  the  beam  and 
bearing  on  the  face  of  the  wall  at  the  top, 
so  that  the  thrust  was  transferred  across 
the  cut  by  the  steel  falsework. 

As  fast  as  the  center  cut  is  made,  the 
steel  for  the  two  center  tracks  is  erected 
and  the  structure  concreted.  The  long 
"keel"  is  posted  down  to  the  permanent 
steel  as  it  is  set,  the  posts  resting  on  con- 
crete blocks  on  the  roof  girders  so  that  no 
patching  remains  to  be  done  when  the  posts 
are  removed  for  backfilling.  As  fast  as  this 
part  of  the  structure  is  completed  the  usual 
rubble  masonry  piers  are  built  on  it  from 
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stone  taken  from  the  cut  permanently  to 
support  the  street-car  tracks. 

Side  Excavation  Handled  Carefully 

When  this  has  been  done,  the  upper  half 
of  the  sloping  bank  of  rock  remaining  ia 
place  at  each  side  of  the  cut  is  broken  back 
to  the  neat  lines  to  per.mit  placing  the  re- 
maining roof  steel  at  the  sides.  Rock 
enough  to  allow  the  placing  of  from  two 
to  five  roof  beams  at  a  time,  depending  on 
conditions,  is  taken  out.  Before  any  of  this 
mass  is  drilled  for  blasting,  vertical  line 
holes  are  drilled  along  the  neat  line  on  each 
side  of  the  cut  downward  from  the  top  of 
the  bank.  These  holes  are  from  6  in.  to  2  ft. 
apart,  depending  on  the  condition  of  the 
rock,  and  are  drilled  with  jack  hammers 
using  steels  up  to  14  ft.  long.  By  this 
means  overbreak,  which  would  be  very 
dangerous  in  this  formation,  is  entirely 
avoided.  These  top  excavations  at  the  sides 
of  the  center  cut  are  carried  along  as  two 
continuous  headings,  the  steel  being  set  and 
concreted  as  each  section  is  excavated.  The 
rock  taken  out  is  dropped  into  the  wheeled 
skips  down  the  wood  chutes  used  to  remove 
the  material  from  the  underpinning  pits. 
The  outer  ends  of  the  side  roof  beams  are 
supported  by  light  needles  until  the  side 
walls  can  be  placed.  Over  the  space  where 
this  construction  is  in  progress  the  ends  of 
the  transverse  street-support  beams  are  car- 
ried by  runner  beams,  the  forward  ends  of 
which  are  supported  from  the  rock  shelf  and 
the  rear  ends  posted  down  to  the  floor  of 
the  cut  behind.  Second-hand  plate  girders 
60  ft.  long  and  4  ft.  deep  are  used  for  these 
runners. 

Roof  Steel  Supports  Rock  While 
Making  Final  Side  Cut 

From  the  bench  at  each  side,  formed  by 
cutting  out  the  rock  to  place  the  roof,  line 
holes  are  extended  down  to  the  bottom  of 
the  cut,  after  which  the  remaining  wedge- 
shaped  mass  of  rock  is  broken  out  on  each 
side  to  the  final  lines  of  the  excavation. 
This  is  done  in  sections  of  about  the  same 
length  as  those  taken  out  in  placing  the 
roof.  The  column  footings  for  the  side 
walls  are  then  poured  and  the  side  columns 
set,  after  which  the  runners  can  be  moved 
before  the  side  walls  are  concreted. 

As  the  structure  is  completed,  short  sec- 
tions of  the  decking  and  the  street  support 
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on  alternate  sidtis  are  taken  up  and  back- 
filled in  the  usual  manner. 

Wheeled  Skips  Aid  in  Handling  Muck 

The  wheeled  skips,  which  were  described 
in  the  article  referred  to,  are  said  to  have 
greatly  increased  the  economy  of  these 
operations.  The  four  wheels  and  journals 
are  set  into  the  body  of  the  skip  at  the 
bottom,  and  the  bottom  plate  is  only  a  few 
inches  above  the  rail.  This  construction 
made  it  possible  to  build  l^a-yd-  skips, 
which  stand  less  than  waist  high  from  the 
floor  of  the  cut,  and  which  are  consequently 
very  economical  to  load.  The  skips  are  used 
not  only  to  convey  muck,  but  to  take  the 
place  of  the  platform  cars  usually  required 
to  transport  the  steel.  Thfese  skips  are  oper- 
ated on  a  double-track  line,  with  turnouts 
at  shafts  located  at  Thirty-ninth,  Forty- 
first,  Forty-third,  Forty-sixth  and  Forty- 
ninth  streets,  and  laid  first  on  the  floor  of 
the  initial  wide  cut  and  subsequently  on 
the  floor  of  the  center  cut. 

The  entire  system  for  supporting  the 
street  and  attacking  the  rock  excavation 
made  it  possible  to  open  up  large  bodies  of 
rock  at  the  outset  and  take  out  more  than 
half  of  the  total  excavation  required  during 
the  first  year  of  the  contract.  While  the 
rock  remaining  at  the  sides  cannot  be  taken 
out  at  such  a  rapid  rate,  the  work  is  just 
as  economical,  as  it  permits  the  continuous 
employment  of  a  full  crew.  Moreover,  the 
center  cut  clears  the  way  for  the  erection 
of  a  large  portion  of  the  permanent  struc- 
ture, so  that  the  last  of  the  excavation  does 
not  have  to  be  finished  so  far  ahead  of  the 
remaining  work  on  the  contract,  in  point 
of  time,  as  is  the  case  where  a  full-sized 
cut  section  is  taken  out  before  any  of  the 
permanent  structure  is  erected. 

DupucATE  Air  Lines  Supply  Drills 

The  main  compressor  plant,  containing 
seven  electrically  driven,  direct-connected 
two-stage  machines,  with  a  combined  capac- 
ity of  7000  cu.  ft.  per  minute,  is  located  in 
the  triangle  between  Broadway,  Forty-third 
Street  and  Seventh  Avenue.  From  this 
plant  6-in.  air  mains  are  run  on  each  side 
of  the  cut  up  Seventh  Avenue  and  down 
Broadway.  In  these  lines  are  made  up  T's 
at  every  second  joint,  to  which  lines  are  con- 
nected as  needed  leading  to  manifolds,  from 
which  smaller  lines  supply  the  air  hoists 
and  drills.  Each  of  the  main  air  lines  is 
fitted  with  a  U-bend  expansion  joint  at 
every  cross-street,  and  the  two  lines  on 
each  side  of  the  cut  are  cross-connected 
every  block.  In  this  way  any  damaged  sec- 
tion of  either  of  the  air  mains  can  be  cut 
out  by  closing  the  valves  at  each  end  of  it, 
and  the  tools  fed  from  this  line  can  be  sup- 
plied with  air  through  the  cross-connections 
from  the  other  main.  The  maximum  load 
on  this  compressor  plant  so  far  has  been 
seventy-three  jack  hammers,  6000  gal.  ca- 
pacity in  air  pumps,  twelve  6  x  8-in.  single 
and  doiible  drum  air  hoists,  and  several 
riveting  hammers  and  wood-boring  tools. 

The  structural  steel  is  handled  by  the 
twelve  air  hoists  mentioned  and  by  four- 
teen 10-hp.  single-drum  electric  hoists.  In 
addition  to  these  hoists,  several  electric 
riveting  hammers  and  wood-boring  tools 
are  used  below  ground.  It  has  not  been 
necessary  to  use  any  hoists  to  pull  the  muck 
.skips.  The  hauls  are  short,  it  has  been 
possible  to  keep  the  tracks  practically  level 
and  the  skips  roll  easily.  Under  these  con- 
ditions it  has  been  as  cheap  to  push  them 
by  hand. 


Practically  all  the  hauling  in  connection 
with  the  contract,  except  the  delivery  of  the 
steel,  has  been  done  with  motor  trucks.  In- 
deed, it  is  not  considered  possible  that  horse- 
drawn  vehicles  could  have  removed  rock 
and  delivered  concrete  in  the  congested  dis- 
trict in  which  the  contract  is  located  at  the 
rate  required  by  the  rapid  progress  of  the 
work.  The  concrete  is  mixed  at  a  water- 
front plant  located  on  the  contractor's  dock 
at  Fiftieth  Street  and  the  Hudson  River. 
It  is  hauled  in  4-yd.  loads  by  back-dumping 
motor  trucks  and  deposited  on  the  decking 
over  the  point  of  concreting.  The  truck  bod- 
ies have  square  corners,  and  the  dumping 
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1 — First   cut   to   set   stAl   deck  support;    2 — Second 

cut  to  reduce  side  slope  of  center  cut  in  deep  part 

of   .section  ;    3 — Center   cut   made,    center   steel    set ; 

4 — Side  roof  beams  set ;  5 — Structure  finished 


mechanism  does  not  tilt  them  high  enough 
to  make  the  concrete  slide  out  quickly.  Un- 
der these  conditions  it  has  been  found  best 
to  mix  the  concrete  rather  dry,  loosen  it 
when  the  truck  is  dumped  with  an  air  jet  of 
%-in.  pipe  and  remix  it  with  more  water 
before  shoveling  it  down  the  vertical  chutes 
to  the  forms.  Three  of  these  trucks  are  em- 
ployed and  each  can  deliver  without  diffi- 
culty 52  yd.  of  concrete  in  an  eight-hour  day 
over  the  I'i-mile  round  trip. 

The  trailer  trucks  which  dispose  of  the 
excavation  carry  9  yd.  at  a  load,  and  the 
fleet  of  them  has  often  disposed  of  1100  cu. 
yd.  of  loose  rock  in  twenty-four  hours. 
These  trucks  and  the  five  shaft  plants  were 
expected  to  reach  a  maximum  capacity  of 


only  1000  yd.  of  loose  material  a  day.  At 
three  of  the  shafts  the  hoisting  is  done  by 
electric  cranes,  while  at  Forty-sixth  Street 
a  steam  crane  is  used  and  at  Forty-ninth 
Street  an  electric  telpher. 

Crossing  Under  Old  Subway  Partly 
Built 

The  contract  is  practically  divided  into 
two  separate  sections  by  the  existing  sub- 
way at  Times  Square.  At  the  time  the 
present  subway  was  built  a  future  exten- 
sion down  Broadway  was  provided  for  by 
constructing  a  double-track  section  parallel 
to  Broadway  under  the  Times  Square  sta- 
tion. This  section,  which  has  remained 
sealed  up  since  the  old  subway  was  built, 
and  which  is  now  to  be  incorporated  in  the 
new  structure,  is  directly  east  of  the  foot 
passage  under  the  station  at  this  point.  The 
roof  of  this  old  construction  will  be  retained, 
but  the  cut  will  have  to  be  widened  and 
deepened  to  accommodate  four  tracks  and 
the  station  platforms.  This  work  has  been 
left  till  the  last  partly  because  it  could  not 
be  reached  till  a  block  length  of  excavation 
at  each  side  from  the  shafts  at  Forty-first 
and  Forty-third  streets  had  been  completed 
and  partly  because  of  the  drainage  condi- 
tions in  the  north  section  of  the  work.  Also, 
the  work  will  involve  the  temporary  recon- 
struction of  portions  of  the  Times  Square 
station,  and  it  was  desirable  to  have  the 
time  interval  between  the  disturbing  of 
present  conditions  and  the  completion  of 
the  new  work  as  short  as  possible.  The 
only  work  done  so  far  at  this  point,  there- 
fore, has  been  to  drive  a  6  x  6-ft.  drift 
from  the  heading  on  each  side  into  the  old 
tunnel  section  under  the  station,  which  has 
helped  the  drainage  of  the  north  section  of 
the  work. 

Poor  Drainage  Delays  Progress 

While  the  sewers  below  Forty-second 
Street  are  capable  of  carrying  the  maximum 
runoff  from  heavy  rains,  those  above  Forty- 
second  Street  are  not.  A  new  intercepting 
sewer,  required  to  relieve  this  situation,  is 
now  under  construction  in  connection  with 
the  subway  work.  In  the  meantime,  how- 
ever, the  cut  north  of  Forty-second  Street 
has  been  flooded  on  numerous  occasions,  the 
work  has  been  seriously  delayed  and  traffic 
has  been  interfered  with  at  times  on  the 
present  subway.  Notwithstanding  these 
difficulties,  the  top  cut  has  been  made  for 
the  entire  section  and  the  center  cut  has 
been  completed  except  for  one  block  at  the 
north  end.  Also,  a  good  deal  of  the  perma- 
nent structure  has  been  built  in  these  blocks. 
However,  work  is  not  so  far  advanced  as 
on  the  section  south  of  Forty-second  Street, 
where  backfilling  has  begun  at  the  lower 
end,  and  the  conditions  outlined  may  make 
it  impossible  to  complete  the  upper  portion 
of  the  work  before  May  8  next,  when  the 
time  limit  expires.  This  is  not  so  serious 
as  if  the  lower  section  had  been  affected  in 
view  of  the  fact  that  the  operation  of  the 
line  above  Forty-second  Street  could  hardly 
be  expected  to  develop  heavy  traffic  until 
the  completion  of  the  Sixtieth  Street  tunnel 
under  the  East  River.  When  this  section 
was  first  contracted  for  it  was  expected  that 
the  Broadway  line  would  operate  over  the 
Queensboro  Bridge,  in  which  case  trains 
from  that  borough  could  probably  have  been 
run  across  Fifty-ninth  Street  and  down 
Broadway  to  Brooklyn  before  the  end  of 
next  year.  With  the  change  adopted  from 
the  bridge  crossing  to  a  tunnel  this  will  now 
be  impossible,  and  therefore  the  necessity 
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for  completing  the  lower  section,  so  that 
operation  from  Times  Square  to  Brooklyn 
can  be  begun,  is  more  urgent  than  that  for 
the  completion  of  the  upper  portion  of  the 
work. 

The  work  described,  section  3  of  routes  4 
and  36,  Broadway-Fourth  Avenue  Subway, 
is  being  constructed  by  the  Holbrook,  Cabot 
&  Rollins  Corporation,  under  the  direction 
of  George  Hallett  Clark,  for  the  Public  Ser- 
vice Commission,  of  which  Robert  Ridgway 
is  engineer  of  subway  construction  and 
Jesse  0.  Shipman,  engineer  of  the  division 
including  the  work. 


Surge-Tank  Problems  Solved 
by  New  Methods 

Simplified   Analysis   of   Oscillations  of   Water 

Surface  in  Standpipe  Makes  Use  of 

Calculus  Unnecessary 

By  A.  G.  HILLBERG 
Hydraulic  Engineer,  New  York  City 

SEVERAL  WRITERS  have  dealt  with 
fluctuations  in  surge  tanks  for  different 
changes  in  load  on  a  power  station.  The 
majority  of  the  methods  developed,  how- 
ever, end  with  equations  giving  the  top  of 
the  first  wave  and  the  time  needed  for  it  to 
reach  its  crest.  Most  of  them  have  also 
assumed  that  the  frictional  resistance  in 
the  long  conduit  is  in  a  direct  proportion 
to  the  velocity,  or  hf  =  nv. 

By  using  the  Chezy  formula  v  =  c\/RS, 
where  S  is  head  lost  (hf)  divided  by  length 
of  conduit   (L),  it  can  be  proved  that 


^'  =  Tr" 


(1) 


It  will  be  found,  on  examination  of  the 
literature  on  this  subject,  that  all  authors 
have  used  integral  calculus  in  dealing  with 
the  problem.  As  some  engineers  have  diffi- 
culty in  using  calculus,  it  might  be  of  in- 
terest to  know  that  surge-tank  problems 
can  be  solved  without  involving  higher 
mathematics.  Furthermore,  it  is  not 
enough  to  calculate  only  the  crest  of  the 
first  wave.  In  order  to  know  whether  the 
tank  is  large  enough  for  its  purpose  several 
waves  should  be  taken  into  consideration, 
and  the  possibility  of  further  load  changes 
before  the  wave  action  has  died  out  should 
be  given  attention. 

To  simplify  the  problem  as  much  as  pos- 
sible it  will  be  assumed  that  the  elasticity 
of  the  penstocks  has  no  influence  on  the 
surge.  To  neglect  this  influence  will  not 
introduce  any  material  error,  as  greater 
possibility  of  error  prevails  in  the  assump- 
tion of  the  friction  coefficients  contingent 
to  the  flow  in  the  pressure  conduit. 

If  no  friction  prevailed,  a  sudden  load 
increase  demanding  more  water  would  draw 
down  the  level  in  the  tank,  thus  decreasing 
the  head  on  the  turbines.  The  governor 
would  then  open  the  gates,  permitting  more 
water  to  flow  to  the  runner.  This  would 
draw  the  water  level  down  still  further. 
When  finally  the  velocity  in  the  conduit  had 
been  accelerated  sufficiently  to  stop  the 
drawdown  of  the  water  level  in  the  tank, 
the  water  would  rise  in  it  until  the  original 
level  had  been  reached.  Thus  the  wave 
action  would  be  continued  with  constant 
wave  length  and  variations  in  level. 

Friction,  however,  enters  into  the  prob- 
lem. It  will  tend  to  hold  back  the  water 
column  in  the  conduit  by  delaying  the  ac- 
celeration of  its  velocity,  thus  increasing 
the  depression  of  the  water  level.  Later, 
when  the  water  rises,  the  frictional  force 


will  agaip  retard  the  velocity  change,  thus 
reducing  the  crest  of  the  wave.  Conse- 
quently, if  no  additional  change  in  load  oc- 
curs, the  water  level  will  fluctuate  with 
smaller  and  smaller  oscillations,  until  finally 
the  new  level  has  been  attained. 

When  the  water  rises  in  the  tank  a  cer- 
tain amount  of  work  is  required  to  lift  it. 
Consequently,  the  following  equation  can  be 
established : 

imv;  -JrW  =  ^mv;  +  F  (2) 

where  m  is  the  mass ;  z;,  and  v„  the  respec- 
tive velocities  before  and  after  a  certain 
interval  of  time;  \mv'  and  imv,',  the  re- 
spective kinetic  energies ;  W,  the  work  done 
in  lifting  the  water,  and  F,  the  work  done 
by  the  friction. 

If  now,  at  the  beginning  of  the  interval 
considered,  the  water  level  in  the  tank  is 
h^  feet  below  the  static  level,  and  afterward 
it  will  be  changed  to  h,  (see  drawing),  the 
work  done  in  lifting  it  will  be 


W 


=  yA{K-h,){h-'h^\ 


W  =  yAih,'  —  h,') /2  ft.-lb.  (8) 

Neglecting   the    velocity   head,    which    is 


^vva-A 


Reservoir  Hydraulic  Gradient 

y  a_^ -^ 'Vahrtmrl 


It- 


small  as  compared  with  the  friction  head, 
the  work  done  by  the  friction  is 

F  =  yQh(„  ft.-lb. 
where  Q  is  the  total  discharge  during  the 
interval  of  time  and 

hfm  =  nv'm 
If  the  discharge  in  second-feet  is  q,  and 
an  interval  of  time  t  is  considered,  or  Q  = 
qt,  the  work  done  by  the  friction  is 

F  =  yqthf,,,, 
where  hm  is  the  mean  friction  loss  during 
the  time,  t.     However,  q  =  aVm,  where  a 
is  the  area  of  the  conduit  and  Vm  the  mean 
velocity. 

For    all    practical    purposes    it    is    close 
enough  to  put 

Vm  =  (.V,  +  yJ/2 
when   considering  that   i   is   a   very   short 
interval  of  time.     Furthermore,  it  is  accu- 
rate enough  to  put 

h,m  =  {hu  +  hu)/2. 
But  it  has  already  been  shown  that  hf  = 
nv',  so  that 

Consequently    the    equation    for    the    work 
done  by  friction  can  be  rewritten 


V,  +  V,   ,    n  .    ,   ,      J, 


(4) 


Introducing  the  expressions  for  W  and 
F,  equations  3  and  4  respectively,  in  equa- 
tion 2  it  becomes 


-v;  4-  yA  - 


m 


+  ta 


2 

v,  +  v.. 


t^iv,'  +  v:) 


which  can  be  rewritten  to  read 

—  (V.'  — O  +rA- 


(r,'-f  f/)  =0    (5) 


From  this  equation  it  is  obvious  that  as 
long  as  K>  h,  (that  is,  when  the  water 
level  is  below  the  static  level)  the  work  done 
in  the  tank  is  positive.  After  that,  when 
A,  <  h„  this  work  is  negative,  thus  tending 
to  retard  the  surge.  Therefore  by  taking 
fe.  and  h,  from  the  static  level  no  change  in 
sign  need  be  made  after  the  wave  has  passed 
this  level. 

After  the  time  interval  t  the  water  has 
risen  y  feet  in  the  tank,  so  that 


Ay  =  atvm  =  at 

from  which 

a 


V,  +  '•. 


t  '.2+^feet. 


(6) 


From  the  figure  it  is  obvious  that  for 
water  levels  below  the  static  level  y  —  h, 
—  h,  feet,  while  for  levels  above  the  static 
y  =  h,  —  A,  feet.  Therefore  h,  =  h,  ^  y 
feet.  Furthermore,  m  =  yaL/g.  If  these 
expressions  are  introduced  in  equation  5, 
and  it  is  solved  for  v„  the  following  expres- 
sion is  obtained: 


v,= 


yngt'^AAn  )'^'^\ngt  '^  AAn  ) 

2K.   ,  /2L        at  \  , 

*V-+(;^-2i;^f'-'' 

This  equation,  however,  can  be  written  in  a 
simpler  form  by  putting 


17  = 


and 


S  = 


ngt^ 

at    ' 
4Am 

"2L 

at  -\ 

ngt 

4An 

so  that 

v,  =  —  U  +  ^/W±  2Kj'n  +  vJS—v^    (7) 

As  mentioned  before,  the  term  +2h,/n 
should  be  used  for  water  levels  below  the 
static  and  — 2hjn  for  levels  above. 

The  time  t  should  be  a  period  as  short  as 
possible,  so  as  to  reduce  the  influence  of  the 
approximations.  As  in  many  cases  one  sec- 
ond will  give  too  many  computations,  inter- 
vals of  5  or  even  10  seconds  can  be  used 
without  any  serious  error  being  introduced. 

When  the  wave  reaches  its  crest  v,  =  0 
the  downward  movement  will  begin.  To  cal- 
culate accurately  the  time  required  for  the 
wave  to  reach  its  maximum,  the  last  few 
computations  should  be  made  with  intervals 
not  exceeding  1  or  2  seconds. 

It  is,  however,  necessary  to  assume  the 
size  of  the  area  A  or  the  cross-sectional 
area  of  the  tank,  the  area  a,  or  the  size  of 
the  conduit,  having  already  been  determined 
from  other  considerations. 

If  as  before  h,  is  the  distance  of  the 
initial  level  below  the  static  level  in  the  tank 
and  Vmaa  is  the  distance  above  the  static 
level  to  the  top  of  the  surge,  for  a  sudden 
full  shutdown,  making  Vn,  =  v,/2,  the  fol- 
lowing formula  can  be  made  use  of: 

g  ih^-\-  ymax)ymiu 

This  expression  gives  results  that  are 
from  1  to  3  per  cent  too  large,  but  close 
enough  for  preliminary  calculations.  It 
was  developed  by  A.  Strickler  and  published 
in  the  Schweizerische  Bauzeitung,  Vol.  64, 
1914. 

By  assuming  a  series  of  values  of  j/„or 
the  corresponding  areas  A  can  be  deter- 
mined and  the  most  suitable  selected. 

In  order  to  assist  in  choosing  the  most 
suitable  interval  of  time  the  formulas  of 
R.  D.  Johnson  or  L.  F.  Harza  for  the  maxi- 
mum surge  and  the  time  required  for  it  to 
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reach  its  crest  should  be  made  use  of.    Mr. 
Johnson's  formulas  read: 


and 


t 


-V' 


2  yj  ga    •       a' 
Mr.  Harza's  formulas  are 


seconds. 


Vim*  — 

where 


feet 


t  =  x 


V 


ag 


seconds. 


In  these  four  latter  equations  ym<u  is 
measured  from  the  initial  level  to  the  top 
of  the  surge.  All  other  symbols  are  as 
before. 

For  calculating  the  water  hammer  in  the 
penstocks,  which  can  be  considered  as  a 
separate  problem  from  the  surges  in  the 
tank,  the  formulas  given  by  Vincent  P. 
Marran  in  his  article  "Practical  Procedure 
in  Designing  Penstocks,"  published  in  the 
Engineering  Record  of  March  20,  1915, 
page  355,  should  be  used. 


Tower  of  Jewels  Salvage 
Readily  Marketed 

Exposition      Structure      Dismantled      Without 

Accident  and  with  Negligible  Damage  to 

Material— Wrecking  Cost  $25,000 

DURING  the  last  week  in  November 
there  was  completed  the  wrecking  of 
the  Tower  of  Jewels,  which  was  the  last  of 
the  Panama-Pacific  Exposition  structures 
to  be  dismantled.  The  tower  was  sold  by 
the  exposition  company  for  $9,000  to  Weiss- 
baum  &  Company  just  as  it  stood  after  the 
close  of  the  exposition.  It  contained  1800 
tons  of  structural  steel  and  about  2,000,000 
ft.  b.m.  of  lumber,  but  its  435  ft.  of  height 
considerably    complicated    the    problem    of 


90-POOT    COLUMN     STUBS,    LEANING    AGAINST 
FALSEWORK,   WERE  FELLED   SINGLY 

economical  dismantling  in  a  way  that  would 
not  damage  the  salvable  material.  The 
safety  of  workmen  was  also  considered  an 
important  item.  During  erection  of  the 
structure  there  were  three  fatal  and  a  num- 
ber of  minor  accidents,  and  it  was  believed 
that  the  work  of  dismantling  would  be 
more  dangerous. 

Wrecking  operations  were  started  April 
2,  1916,  and  the  last  standing  column  was 
taken  down  Nov.  23.  During  this  time,  in 
which  the  crew  on  the  job  ranged  from  12 
to  20  men,  neither  serious  nor  fatal  acci- 
dents were  reported.  The  complete  cost  of 
dismantling  is  stated  to  have  been  $25,000, 
including  insurance  and  all  overhead. 


The  wreckers  began  at  the  top,  lowering 
most  of  the  material  from  derrick  booms. 
The  steel  frame  was  unbelted  or  cut  with 
acetylene  torch  where  necessary.  The  col- 
umns which  supported  the  arch  125  ft.  high 
in  the  base  of  the  structure  were  stripped 
and  their  upper  parts  removed  so  that  the 
height  of  the  columns  which  it  was  finally 
necessary  to  "fall"  was  only  90  ft. 

The  work  was  done  in  such  a  way  that 
less  than  2  per  cent  of  the  structural  steel 
shapes  were  damaged  in  handling,  and  thus 
the  major  portion  of  the  steel  commanded 
a  high  price.  The  resale  of  the  structural- 
steel  members  netted  $65,000,  in  addition 
to  which  the  major  portion  of  the  lumber 


in  the  structure  was  disposed  of  at  from 
$10  to  $12  per  1000  ft.  b.m.  Most  of  the 
steel  was  sold  to  a  local  rolling  mill  which 
manufactures  structural  shapes. 

The  work  was  under  the  supervision  of 
the  Safety  Department  of  the  State  Indus- 
trial Accident  Commission,  of  which  John 
R.  Brownell  is  superintendent  of  safety. 
Personal  attention  to  this  job  was  given  by 
J.  J.  Rosenthal,  safety  engineer.  Inspec- 
tions of  the  work  were  made  three  or  four 
times  a  week,  and  the  cables,  derrick  load- 
ing and  derrick  supports  were  constantly 
examined  and  checked  up,  minor  changes 
being  made  in  accordance  with  the  recom- 
mendation of  the  state  officials. 


Letters  on  Hydrated  Lime  Which  Won  Prizes 

Cite  Advantages  of  Material  Wiien  Used  in  the  Con- 
struction of  Bridges  and  of  a  Water -Filtration  Plant 


IN  SEPTEMBER  the  Hydrated  Lime  Bu- 
reau in  order  to  accumulate  experiences 
regarding  the  use  of  hydrated  lime  in  con- 
crete offered  a  series  of  prizes,  for  short 
letters  setting  forth  facts  developed  with 
the  use  of  the  material.  It  was  stipulated 
that  actual  experiences  must  be  recorded. 

The  contest  closed  Dec.  6  and  the 
judges  awarded  the  first  prize  ($100)  to 
H.  T.  Whitney,  of  Indianapolis;  the  second 
prize  ($50)  to  Valentine  Godard,  of  Miami, 
and  the  third  prize  ($25)  to  F.  W.  Combs, 
of  St.  Louis.  The  judges  were  Warren  E. 
Emley,  associate  chemist.  Bureau  of  Stand- 
ards; E.  J.  Mehren,  editor  of  the  Engineer- 
ing Record,  and  Norman  G.  Hough,  man- 
ager of  the  Hydrated  Lime  Bureau. 

Mr.  Whitney  described  the  use  of  hy- 
drated lime  on  bridges  on  the  Indianapolis 
&  Frankfort  Railroad.  Mr.  Godard  ex- 
plained how  difficulties  with  a  none  too 
satisfactory  sand  and  coraline  rock  were 
overcome,  while  Mr.  Combs  set  forth  the 
extensive  use  of  the  material  in  the  St. 
Louis  filtration  plant. 

The  winning  letters  follow: 

By  H.  T.  WHITNEY 

Engineer  in  Charge,  Indianapolis  &  Frankfort 
Railroad,  Indianapolis,  Ind. 

Hydrated  lime  is  being  used  by  the  Penn- 
sylvania Lines  in  the  construction  of  the 
reinforced  concrete  bridges  on  their  new 
line  extending  from  Ben  Davis  to  Frank- 
fort, Ind. 

These  bridges  include  box  culverts,  spans 
10  to  20  ft.;  flat-top  subways,  two  sidewalk 
spans  of  12  ft.,  and  street  span  of  32  ft.; 
arch  spans,  30  to  50  ft.;  one  arch  bridge 
of  three  spans,  65  ft.  each ;  one  arch  bridge 
of  two  spans,  55  ft.  each — a  total  of  42 
bridges  of  various  types. 

With  the  exception  of  the  small  culverts 
most  of  the  bridges  contain  from  1000  to 
1600  cu.  yd.  of  concrete.  The  concrete  for 
all  the  structures  of  any  size  is  being 
handled  by  means  of  a  tower.  About  ten 
of  these  are  located  at  public  highways, 
where  a  good  supply  of  water  could  not  be 
obtained  except  at  a  considerable  expense. 
The  use  of  hydrated  lime  enables  us  to 
cut  down  the  water  and  still  have  concrete 
flow  freely  in  the  spouts. 

Several  of  the  flat-top  subways  are  com- 
plicated skew  spans  with  numerous  corners. 
The  lime  has  proved  very  successful  in  these 
structures,  as  it  prevented  honeycombing 
and  gave  a  smooth  face  in  parts  of  the 


structures  that  we  could  not  reach  to  spade. 
The  cost  of  spading  is  reduced  50  per  cent 
by  the  use  of  lime. 

Other  Benefits 

The  lime  makes  the  concrete  more  dense 
and  more  easily  handled  after  it  is  de- 
posited in  the  forms.  It  is  frequently 
necessary  to  move  a  batch  to  some  other 
part  of  the  form  when  it  has  been  deposited 
in  the  wrong  place  by  the  chute.  The  labor 
cost  for  this  kind  of  work  has  been  reduced 
about  40  per  cent  by  the  addition  of  lime. 

On  bridges  where  the  reinforcing  is 
closely  spaced  the  lime  is  of  great  assist- 
ance because  it  enables  us  not  only  to  place 
the  concrete  easily,  but  it  also  prevents  the 
separation  of  the  aggregate  when  the  mix- 
ture is  being  forced  between  and  under  the 
bars  with  wooden  paddles. 

Because  of  the  reduction  of  water  in  the 
mixture  there  is  very  little  rough  material 
deposited  on  the  face,  such  as  will  occur 
when  the  mixture  is  very  wet  and  the  water 
seeps  through  the  forms.  This  feature, 
together  with  the  material  reduction  in 
honeycombing,  has  reduced  the  cost  of  fin- 
ishing the  face  after  the  forms  are  taken 
off. 

I  have  no  hesitancy  in  recommending  the 
use  of  hydrated  lime  in  reinforced  con- 
crete. At  the  present  time  we  are  conduct- 
ing experiments  using  it  in  heavy  plain 
concrete,  but  these  experiments  are  not  far 
enough  along  to  enable  me  to  give  you 
any  information. 


By  VALENTINE  GODARD 

Resident  Engineer  for  Harrington,  Howard  & 
Ash,  Miami,  Fla. 

The  city  of  Miami,  Fla.,  has  under  con- 
struction two  similar  double-leaf  bascule 
bridges  over  the  Miami  River.  The  lengths 
are  about  300  ft.  and  the  clear  openings 
are  60  and  75  ft.  The  approaches  are  rein- 
forced concrete,  having  arches  in  one  bridge 
and  girders  in  the  other.  ■  In  the  two 
bridges  the  total  yardage  is  about  4800, 
being  mostly  a  1:2:4  mix.  Harrington, 
Howard  &  Ash,  of  Kansas  City,  Mo.,  are 
the  consulting  engineers  and  M.  F.  Comer, 
of  Miami,  is  the  contractor. 

The  best  local  sand  is  not  all  that  could 
be  desired,  being  too  fine  and  poorly  graded 
as  to  size,  while  the  coraline  limestone 
used  is  very  irregular  in  shape,  with  many 
cavities  to  be  filled  and  projections  to  pre- 
vent smooth  flowing.     If  enough  water  is 


December  23,  1916 


ENGINEERING    RECORD 


added  to  make  the  concrete  flow,  the  mix- 
ture is  too  wet  to  give  good  strength  and 
there  is  trouble  from  the  rock  occasionally 
staying  in  the  chutes  while  the  mortar  runs 
out.  If  the  mix  is  dry  enough  to  give  good 
strength  the  concrete  will  not  flow  and  it 
requires  an  excessive  amount  of  working 
in  the  forms  to  cover  the  reinforcing  and 
to  give  a  good  surface.  At  its  best  the 
concrete  is  inclined  to  be  porous  and  ab- 
sorb water.  The  climate  is  warm  with  a 
damp  salt  air,  so  that  a  dense  waterproof 
concrete  is  required  to  prevent  rusting  of 
the  reinforcing  steel. 

After  considering  the  various  water- 
proofing compounds  on  the  market  it  was 
decided  to  try  the  use  of  hydrated  lime  to 
overcome  the  difficulties.  Forty  pounds  of 
lime  was  used  to  each  cubic  yard  of  con- 
crete, a  very  convenient  proportion,  as  half 
a  sack  of  lime  was  added  to  each  three-sack 
batch  of  concrete.  The  lime  seemed  to 
lubricate  the  mixture  so  that  with  the  ad- 
dition of  but  a  moderate  amount  of  water 
it  would  easily  flow  down  the  chutes.  There 
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sioner's  Office,  Gurdon  G.  Black,  engineer 
in  chief,  as  the  best  examnie  m  our  ex- 
perience of  its  effectiveness  in  waterproof- 
ing and  in  other  respects. 

The  building  is  750  ft.  long  by  134  ft. 
wide,  all  reinforced  concrete,  containing  40 
concrete  filter  boxes,  each  having  a  filtering 
area  of  1400  sq.  ft.  with  a  capacity  of 
160,000,000  gal.  of  filtered  water  all  told 
per  day,  built  within  a  basin  800x400  ft., 
the  outer  wall  of  filter  building  holding  a 
25-ft.  head  of  water  throughout  its  length. 

In  the  outer  wall,  and  throughout  the 
plant,  we  used  25  to  40  lb.  of  hydrated 
lime  to  one  barrel  of  cement  in  a  concrete 
mixture  of  one  part  cement  to  two  parts 
sand  to  four  parts  gravel,  the  wall  being 
750  ft.  by  25  ft.  by  1  ft.  10  in.  thick  and 
secured  a  density  of  concrete  practically 
effective  against  leaks.  The  walls  and  bot- 
tom of  filter  boxes  were  treated  in  the  same 
manner,  as  well  as  the  bottom  and  walla 
throughout  the  entire  length,  750  ft.,  of 
the  influent  and  effluent  conduit,  which  has 
dimensions   approximately   11x10   ft.     Be- 


Turntable  Dump  Saves  Time 
of  Motor  Trucks 

Carrying     Dirt     from     Building     Excavation, 

Trucks  Pulled  Trailers  in  Day,  While  Street 

Congestion   Reduced  Speed 

THE  EFFICIENT  operation  of  a  truck 
fleet,  which  included  the  use  of  gravity 
loading  and  the  employment  of  a  turntable 
dump,  made  possible  the  disposal  of  75,000 
cu.  yd.  of  earth  in  60  days.  James  L. 
Stuart,  contractor  for  this  excavation, 
which  was  made  for  the  recently  opened 
William  Penn  Hotel,  in  Pittsburgh,  was 
able,  with  the  aid  of  this  plan,  to  complete 
the  excavation  15  days  inside  of  the  time 
named  in  his  bid,  and  in  30  days  less  time 
than  the  estimate  of  his  nearest  competitor. 
The  work  is  thought  to  have  proved  con- 
clusively the  value  of  large  units  where  the 
speed  of  travel  is  restricted.  At  night, 
when  the  three  Pierce-Arrow  trucks  em- 
jloyed  could  operate  without  restriction, 
<  \ey  were  able  alone  to  handle  the  output 
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TRUCKS  AND  TRAILERS  HAUL  75,000  YARDS  IN  60  DAYS  WITH   HELP  OP  QUICK   LOADING  AND  TURNTABLE  DUMP 


was  no  more  trouble  from  the  mortar  and 
the  stone  separating  or  from  the  mixture 
being  too  stiff  to  fiow.  When  in  the  forms 
it  required  little  working  to  thoroughly 
cover  the  steel  and  to  give  a  good  surface. 
The  particles  of  sand  appeared  to  flow  over 
each  other  easily,  so  that  the  resulting  con- 
crete was  not  nearly  so  porous  and  the  steel 
was  well  protected  from  the  corroding  in- 
fluence of  the  tropical  salt  air. 

The  use  of  hydrated  lime  has  been  an 
unqualified  success.  It  has  given  smoother 
flowing  concrete,  overcome  the  unmixing  of 
the  materials,  reduced  the  amount  of  work- 
ing required  in  the  forms,  given  a  better 
surface,  a  stronger  concrete  and  protected 
the  reinforcing  steel.  I  am  satisfied  that  it 
is  worth  many  times  its  cost.  Klyce  & 
Kackley  of  Miami,  consulting  engineers  on 
the  new  $600,000  causeway  across  Biscayne 
Bay,  observing  the  beneficial  results  of  its 
use  on  the  Miami  bridges,  have  specified 
the  use  of  hydrated  lime  in  the  4000  ft.  of 
reinforced  concrete  viaduct  portion  of  the 
causeway. 

By  F.  W.  COMBS 

Of  the  McCormack-Combs  Construction  Com- 
pany, St.  Louis 
We  submit  herein  some  data  and  infor- 
mation regarding  our  experience  in  the  use 
of  hydrated  lime  in  concrete  work.  Having 
used  this  material  often  in  our  work,  we 
pick  one  job,  the  filter  plant  at  Chain  of 
Rocks  for  the  city  of  St.  Louis,  designed 
by  the   engineers   of   the   Water   Commis- 


sides  giving  an  acceptable  waterproof  job, 
which  under  the  specifications  was  put  up 
to  the  contractor  to  produce,  the  above 
mixture  produced  a  fat  concrete  requiring 
little  working  to  eliminate  porosity,  re- 
duced expansion  and  shrinkage  cracks,  gave 
a  good  surface  and  greatly  facilitated  spout- 
ing. 

We  further  call  attention  to  two  circular 
tanks  50  ft.  in  diameter  each  and  holding 
175,000  gal.  of  water  each,  which  were  and 
still  are  thoroughly  tight. 

The  entire  building  was  poured  from  one 
central  plant  and  concrete  was  easily  con- 
veyed through  chutes  to  a  distance  of  400 
ft.  and  more  in  a  gradual  fall  of  about  4 
in  20. 

We  have  used  various  integral  water- 
proofing compounds,  but  have  found  none 
equal  to  hydrated  lime,  properly  mixed,  for 
all  around  effectiveness. 

In  this  work  we  installed  20,000  cu.  yd. 
of  concrete  and  often  used  lime  where  not 
needed  for  waterproofing  to  get  a  fatty 
concrete  that  would  not  choke  chutes  in  long 
distance  pouring. 


Automobile  Maintenance  Cost  Lowered 

The  average  cost  of  maintenance  and 
operation  of  the  thirteen  automobiles  of  the 
operating  department  of  San  Diego,  Cal., 
was  brought  down  during  the  month  of 
October  to  3.4  cents  per  mile,  the  total  mile- 
age being  14,250.  These  figures  are  from 
the  monthly  report  of  F.  M.  Lockwood, 
manager. 


of  the  excavating  equipment.  In  the  day- 
time, however,  when  their  speed  was  re- 
duced by  traffic  congestion,  it  was  neces- 
sary for  each  to  haul  a  3-yd.  trailer  in  order 
to  keep  pace  with  the  steam  shovels. 

Industrial  Railway  Delivered  Matirial 
TO  Street 

It  was  necessary  to  work  20  hours  a  day 
in  order  to  complete  the  excavation  within 
the  required  time.  A  revolving  steam 
shovel  inside  the  lot  took  out  the  material, 
loading  it  into  industrial  cars  which 
dumped  into  large  elevator  skips,  that  in 
turn  were  hoisted  up  an  incline  and  dumped 
into  the  trucks.  The  average  time  required 
to  load  a  truck  was  half  a  minute,  and  the 
average  round-trip  time  for  the  three 
trucks  for  the  60  days  was  15  minutes. 
The  distance  covered  within  this  time  was 
1.15  miles.  During  the  day  a  longer  time 
was  required  for  a  round  trip,  but  at  night 
the  trucks  alone  operated  at  a  much  faster 
rate,  one  record  of  seven  minutes  having 
been  made.  The  haul  loaded  was  down- 
hill to  a  dock  at  the  river  front. 

Turntable  Dump  Saved  Backing 

The  specially  built,  rubber-tired  trailers 
used  were  bottom-dump,  and  the  trucks 
were  equipped  with  a  hydraulic  dumping 
device,  so  that  even  less  time  was  required 
to  discharge  than  to  load.  The  end  of  the 
trestle  at  the  dumping  dock  consisted  of 
a  turntable  long  enough  to  hold  both  the 
truck  and  the  trailer.  When  the  units  had 
run  on  the  turntable  and  dumped,  it  turned 
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them  around  so  that  no  time  was  lost  in 
backing  and  turning   the  trucks. 

Including  stops,  the  trucks  averaged  13 
miles  per  hour  at  night  when  the  streets 
•were  clear.  In  the  daytime,  however,  no 
more  than  8  miles  per  hour  could  be  made. 
Each  truck  averaged  80  trips,  or  92  miles 
per  20-hour  day.  Delays  from  mechanical 
trouble  were  avoided  by  having  a  night 
inspector,  who  went  over  each  truck  and 
kept  everything  in  adjustment  during  the 
four  hours'  rest  between  the  night  and 
morning  shifts. 


-affV"- 


Bid  on  Concrete  Building 
$67,000  Less  Than  Steel 

Columns    of    Chattanooga    Structure    Built   of 
Rich  Concrete  and  Carried  to  Rock  Foun- 
dation by  Piers  Poured  in  Open  Wells 

SINKING  unbraced  open  wells  through 
clay  soil  for  varying  depths  up  to  30  ft. 
to  a  solid-rock  foundation  and  lining  them 
with  concrete  was  found  to  be  more  econom- 
ical than  using  spread  footings,  at  the  same 
time  eliminating  the  danger  of  uneven  set- 
tlement, according  to  the  consulting  engi- 
neer for  the  new  twelve-story  building  of 
the  Volunteer  State  Life  Insurance  Com- 
pany at  Chattanooga,  Tenn.  The  specifica- 
tions for  this  building  were  prepared  with 
the  purpose  of  allowing  alternate  bids  on  six 
different  types  of  design  The  contract 
price  for  the  reinforced-concrete  skeleton 
type,  using  a  rich  mix  and  vertical  rein- 
forcement for  the  columns,  was  $67,000  less 
than  the  lowest  bid  on  the  structural-steel 
frame  type,  using  terra-cotta  flat-arch 
floors.  Part  of  this  striking  decrease  in  cost 
was  due  to  the  present  high  prices  for  steel 
and  part  to  the  relatively  low  cost  of  con- 
crete materials  and  labor  in  Chattanooga. 
In  order  to  profit  by  the  low  cost  a  rich  mix, 
with  comparatively  small  percentages  of 
steel  without  spirals,  was  used  in  the  design 
of  the  columns. 

Concrete  Cylindeks  to  Rock 

The  building  is  94  x  136  ft.  in  plan,  lo- 
cated at  the  comer  of  Ninth  Street  and 
Georgia  Avenue.  At  this  site  a  stiff  clay 
soil  was  found,  overlying  a  sloping  rock 
ledge  to  depths  varying  from  almost  noth- 
ing at  the  basement  level  at  the  south  or 
Georgia  Avenue  end  up  to  30  ft.  below  this 
level  at  the  opposite  end.  The  problem  thus 
arose  whether  to  carry  column  loads  partly 
on  solid  rock  and  partly  on  spread  footings 
or  whether  to  concrete  to  solid  rock  for  all 
columns. 

Owing  to  the  nature  of  the  soil,  which 
was  found  stiff  enough  to  stand  vertically 
without  any  sheathing  or  bracing,  and  to 
act  as  a  form  for  concrete,  it  was  decided  to 
dig  circular  wells  to  rock,  then  fill  with  con- 
crete to  a  level  of  3  ft.  below  the  finished 
basement  floor  and  carry  the  square  col- 
umns on  these  cylindrical  piers.  The  rock 
in  the  bottom  of  all  wells  was  tested  by 
drilling  4  ft.  This  scheme  worked  out  eco- 
nomically, the  cost  being  less  than  spread 
footings.  No  shoring  whatever  was  used, 
except  that  in  certain  places  a  removable 
steel  shield  was  lowered  to  protect  the  work- 
men against  the  danger  of  a  cave-in. 

The  accompanying  plan  and  elevations 
show  the  layout  of  these  foundations,  also 
details  of  cantilever  footings  along  the  rear 
wall  and  of  beams  connecting  the  footings 
with  flared  caps,  which  carry  the  double 
elevator   columns.      The   cantilever    beams 
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were  necessary  because  it  was  impossible  to 
center  the  supporting  cylinders  under  the 
columns  along  this  rear  wall  without  en- 
croaching on  adjacent  property  and  disturb- 
ing an  existing  party  wall. 

Six  Different  Bids 

The  specifications  were  drawn  to  invite 
bids  for  the  structure  above  the  founda- 
tions on  six  different  types  of  design — (1) 
structural  steel  skeleton  with  terra  cotta 
rtat-arch  floors;  (2)  structural-steel  skele- 
ton with  reinforced-concrete  and  terra-cotta 
slabs;  (3)  reinforced-concrete  skeleton  with 
either  reinforced  concrete  and  terra  cotta 
or  metal  floor  slabs;  (4)  structural-steel 
frame  with  reinforced-concrete  and  metal- 
floor  slabs;  (5)  structural-steel-concrete 
construction,  "M-system"  of  the  Standard 
Concrete  Company,  and  (6)  Metropolitan 
Fireproofing  Company's  system. 

The  lowest  bids  for  each  design  were  as 
follows:  (1)  $139,000;  (2)  $138,000;  (3) 
$72,000  for  the  reinforced-concrete  frame 
and  terra-cotta  floor  slabs  (awarded  con- 
tract), and  $69,000  with  metal  floor  slabs; 
(4)  $127,000;  (5)  $147,000,  and  (6) 
$155,000.  The  excess  of  $3,000  paid  above 
the  lowest  bid  was  considered  a  good   in- 


vestment because  the  lower  bid  was  based 
on  using  metal  tile  and  expanded  metal  ceil- 
ings. The  terra  cotta  was  believed  to  be 
worth  the  difference  on  account  of  the  im- 
possibility of  rust  and  no  uncertainty  as  to 
its  behavior  when  subjected  to  fire. 

Rich  Mix  Used 

The  principal  element  of  economy  in  the 
adopted  design  lies  in  the  use  of  a  rich 
1:1:2  mix  in  the  columns  up  to  the  tenth 
floor,  with  a  minimum  of  about  0.7  per  cent 
of  gross  area  of  vertical  reinforcement,  and 
no  spiral  steel.  The  mix  above  the  tenth 
floor  was  1:1.8:3.7,  and  in  the  foundations 
the  proportions  were  1  -.lyn  :5.  The  largest 
columns  are  42  x  42  in.  in  the  basement, 
36  x  36  in.  in  the  first  story  with  twenty- 
six  1-in.  rods  and  14  x  16  in.  at  the  top, 
with  four  %-in.  rods.  All  column  ties  are 
%  in.  round  on  12-in.  centers;  the  vertical 
rods  lap  15  in.  at  splices,  and  dowels  are  3 
ft.  long. 

The  construction  proceeded  at  a  rate  of 
one  floor  a  week,  without  night  work.  The 
foundations  were  built  on  a  percentage  basis 
before  the  contract  for  the  superstructure 
was  let.  The  Southern  Ferro  Concrete 
Company,  of  Atlanta,  Ga.,  is  the  contractor 
for  the  reinforced-concrete  skeleton.  E.  L. 
Meaders  is  superintendent,  representing  the 
owners,  and  William  C.  Spiker,  their  con- 
sulting engineer.  The  H.  D.  Watts  Com- 
pany, of  Atlanta,  has  the  general  contract 
for  the  building,  which  will  be  the  home 
office  of  the  Volunteer  State  Life  Insurance 
Company.  Barnwell  &  Barnwell,  of  Chat- 
tanooga, are  the  architects. 


COMPLETINC     CONCRETE     SKELETON     OF     TWELVE- 
STORY   BUILDING   IN    CHATTANOOGA 


Use  Hardeners  in  Experimental  Concrete 
Road  in  Louisiana 

In  an  experimental  concrete  road  in 
Louisiana  at  Baton  Rouge  there  were  ap- 
plied to  various  sections  hardeners  of  two 
types  and  hydrated  lime.  The  concrete  for 
this  9-ft.  slab  was  a  l:iy2:3  mix,  and  10 
per  cent  of  hydrate  lime  was  used  in  the 
last  600  ft.  It  produced  a  more  dense  and 
homogeneous  mass  and  made  the  mixture 
more  plastic  and  easier  to  work,  accord- 
ing to  W.  E.  Atkinson,  state  highway  en- 
gineer, in  his  latest  annual  report.  The 
curing  was  done  under  water  and  an  un- 
usual degree  of  hardness  and  toughness 
was  obtained,  so  that  the  slab  has  shown 
few  signs  of  chipping  even  on  the  edges 
of  the  pavement.  To  two  400  ft.  of  fin- 
i.shed  surface  "Agatax,"  a  liquid  prepara- 
tion, and  Trus-Con  Ironite  Flooring,  a 
metallic  powder,  were  applied. 
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In  a  Good  Dredge  Crew  Men  Are  Trained  to 
Fill  Positions  Above  Them 

Attention  to  Men's  Comfort  and  to  Fact  That  the  Average  Man  WiU 
Not  Stay  Without  Prospects  of  Advancement  Increases  Efficiency 

By  ARTHUR  M.  SHAW 
Consulting  Engineer,  New  Orleans,  La. 


[This  is  the  second  of  a,  series  of  articles 
telling  how  dredging  work  is  successfully  con- 
ducted. The  first  article,  published  last  week, 
dealt  with  the  proper  selection  and  use  of  the 
equipment.  The  third,  to  appear  next  week, 
will  outline  ways  of  keeping  in  close  touch  with 
the  work. — Editor.] 

ATTENTION  must  be  paid  to  the  human 
element  by  anyone  who  expects  to  make 
a  success  of  dredging  work,  as  on  it  depends 
to  a  large  degree  the  efficient  operation  of 
any  type  of  dredging  machine.  This  state- 
ment applies  more  closely,  perhaps,  to 
dredging  work  than  to  other  classes  of  con- 
struction because  of  the  smallness  of  the 
crews,  the  specialized  duties  and  relative 
importance  of  each  man  and  the  less  favor- 
able living  conditions  in  the  way  of  isola- 
tion. Because  of  these  conditions  it  pays  to 
select  men  carefully  and  to  train  each  man 
for  the  position  above  him,  not  only  to 
avoid  stopping  the  dredge  every  time  there 
is  a  change  in  the  crew  but  to  let  each  man 
understand  there  is  a  better  job  ahead  of 
him  which  it  will  pay  him  to  stay  and  work 
for.  Good  meals  and  comfortable  quarters, 
to  which  a  reading  room  is  an  inexpensive 
but  highly  profitable  adjunct,  are  also  im- 
portant considerations  from  this  standpoint. 

Each  Member  of  Dredge  Crew  Important 

Special  conditions,  such  as  class  of  avail- 
able labor,  character  of  work  and  size  of 
the  dredging  unit,  largely  dictate  the  organ- 
ization to  be  adopted.  The  organization 
on  an  individual  dredge  will  also  be  affected 
by  its  relation  to  other  units  undr^r  the  same 
control.  An  isolated  plant  will  require  a 
higher  grade  man  in  direct  charge  than 
will  one  which  is  working  in  the  vicinity  of 
other  dredges,  all  under  the  general  super- 
vision of  a  competent  superintendent. 

On  a  small  dredge  such  as  was  described 
in  the  article  on  page  730  of  the  Engineer- 
ing Record  of  last  week,  working  as  an 
independent  unit,  the  writer  has  found  the 
following  organization  well  adapted  to 
handle  ordinary  work,  running  on  double 
shift:  One  superintendent,  two  operators, 
two  firemen,  two  deckhands,  one  cook,  one 
motorboat  man  and  other  labor  as  required 
for  handling  fuel,  etc. 

The  superintendent  has  no  fixed  routine, 
but  in  addition  to  having  general  super- 
vision of  the  plant  and  its  operation  he 
makes  the  more  important  repairs,  acts  as 
timekeeper  and  occasionally  relieves  the 
operators  for  short  runs.  So  much  depends 
on  the  ability  and  energy  of  the  man  in 
charge  of  such  a  plant  that  the  greatest  care 
should  be  exercised  in  his  selection.  He 
should  not  only  be  a  good  machinery  man, 
with  broad  experience  in  making  emer- 
gency repairs,  but  he  should  have  good  ad- 
ministrative ability.  The  handling  of  a 
small  crew  of  men  on  a  dredge  may  not 
appeal  to  most  people  as  requiring  adminis- 
trative ability  of  a  high  order.  Such  a 
man,  however,  must  not  only  keep  account 
of  his  supplies,  repairs  required,  time  of 
men,  amount  of  work  done,  condition  of 
equipment,   etc.,   but  he  must  also   act  as 


buffer  between  employees  and  employer, 
control  to  a  certain  extent  the  menus  served 
to  the  men,  watch  their  health  and  often 
settle  their  personal  differences,  sometimes 
by  moral  suasion  and  at  other  times  by 
force.  He  should  be  so  familiar  with  the 
limitations  and  possibilities  of  breakdowns 
of  his  equipment  that  the  occasion  will  be 
rare  on  which  he  will  not  be  ready  with  new 
parts  to  replace  any  which  may  break,  so 
that  operation  may  be  resumed  with  the 
least  possible  delay. 

In  addition  to  an  ability  and  inclination 
to  do  their  work  efficiently,  the  operators 
should  have,  or  acquire,  such  qualifications 


I 


the  operator.    At  least  one  of  the  firemen 
should  be  qualified  as  an  extra  operator. 

The  deckhand  is  the  general  utility  man. 
He  assists  in  all  repair  work,  helps  in  the 
care  of  machinery  and  does  most  of  the 
cleaning  up  around  the  dredge.  He  should 
be  given  charge  of  the  tool  equipment  and 
required  to  see  that  all  tools  are  returned 
to  their  proper  places  as  soon  as  the  work 
on  which  they  have  been  used  is  completed. 
While  acting  as  helper  on  repair  jobs  he 
.should  gain  a  fair  knowledge  of  blacksmith- 
ing,  care  of  tools  and  other  details  which 
will  be  valuable  to  him  as  he  advances. 

Good  Meals  Worth  Careful  Attention 

With  proper  conveniences,  one  cook 
should  be  able  to  prepare  all  meals  for  a 
crew  of  the  size  specified.  He  should  pro- 
vide wholesome  food  with  ample  variety. 
He  should  appreciate  the  difference  between 
a  generous  and  a  wasteful  table.  A  large 
stock  of  canned  goods  and  dry  vegetables 
should  be  kept  on  hand  to  provide  against 
the  inevitable  breakdown  in  the  supply  line ; 
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as  may  fit  them  for  advancement  to  the  posi- 
tion of  superintendent  should  the  occasion 
arise.  In  fact,  every  man  in  the  organiza- 
tion, with  the  exception  of  the  cook,  should 
receive  training  and  practice  in  the  next 
position  above  that  in  which  he  is  regu- 
larly engaged  so  that  he  will  be  in  line  of 
promotion.  By  following  such  a  plan  a 
dredging  outfit  need  seldom  be  shut  down 
because  of  illness  or  disability  of  any  of 
the  crew.  Carrying  such  extra  operators 
and  other  help  does  not  add  materially  to 
the  labor  cost.  It  will  often  result  in  a 
better  spirit  among  the  men  if  those  who 
have  qualified  for  a  higher  position  are  rec- 
ognized by  a  slight  advance  in  wages  and 
considered  as  extra  operators,  etc.  This 
extra  compensation  should  cover  any  ap- 
prentice work  which  they  might  do  and 
short  runs  to  relieve  regular  men,  but  as 
soon  as  they  are  advanced  permanently  the 
raise  *:o  higher  pay  should  take  effect.  Any 
man  who  has  not  the  ambition  to  advance 
is  not  worth  keeping  on  the  force. 

The  fireman,  in  addition  to  the  ordinary 
duties  attached  to  such  a  position,  should 
take  general  charge  of  such  machinery  as 
may  not  be  under  the  direct  observation  of 


but  the  cook  should  realize  that  food  sup- 
plies may  be  obtained  from  other  sources 
than  tin  cans.  Where  fresh  vegetables  and 
other  supplies  can  be  secured  locally,  the 
cook  should  be  given  reasonable  latitude  in 
making  purchases  to  vary  the  menu.  He 
should  be  required  to  render  an  account  of 
the  number  of  meals  and  lunches  served 
each  day.  If  the  writer  were  not  aware  of 
the  futility  of  putting  such  a  clause  into  the 
specifications,  he  would  also  stipulate  that 
the  cook  should  have  "a  sweet  and  gentle 
disposition  and  an  even  temper." 

Most  floating  dredges  and  some  land 
dredges  are  served  by  power-boat  tenders. 
These  are  usually  gasoline  launches  and  are 
used  for  hauling  fuel  and  supplies  and  for 
towing.  One  man,  with  such  assistants  as 
he  may  require,  should  have  entire  charge 
of  these  boats  and  be  responsible  for  their 
being  in  condition  to  give  efficient  and  de- 
pendable service. 

Quarters  Merely  for  Eating  and 
Sleeping  Not  Sufficient 

No  attempt  should  be  made  to  handle 
work  of  importance  without  providing  com- 
fortable and  pleasant  quarters  for  the  men. 
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This  should  go  farther  than  giving  them 
just  room  enough  for  sleeping  and  eating. 
While  the  ordinary  dredging  job  will  not 
justify  the  installation  of  the  elaborate 
libraries  or  clubrooms  which  have  been  fur- 
nished in  some  notable  contractors'  camps, 
some  comfort  and  entertainment  can  be 
provided  for  the  men  even  in  the  smallest 
camps  and  houseboats.  Where,-  as  is  fre- 
quently done,  camps  for  floating  dredges 
are  built  on  barges  which  have  been  dis- 
carded from  other  service,  cramped  quarters 
are  likely  to  result.  In  such  cases  the  nec- 
essarj*  space  may  be  provided  by  the  con- 
struction of  two-story  camps.  A  barge 
16  X  60  ft.  will  give  ample  facilities  if  the 
house  has  two  stories.  Although  a  wider 
barge  would  be  preferable  to  insure  stability 
and  for  other  reasons,  a  barge  of  the  above- 
mentioned  dimensions  will  be  sufficiently 
stable  for  use  in  all  but  open  waters. 
Barges  having  a  width  greatly  exceeding 
one-fourth  their  length  are  difficult  to  tow. 

Double-Deck  Barges  Advantageous 

Double-deck  barges  are  hard  to  handle  in 
a  heavy  wind,  but  the  advantages  which  they 
offer  are  considered  sufficient  to  outweigh 
such  objections.  The  house  should  be  built 
the  full  width  of  the  barge  and  48  ft.  long, 
leaving  an  open  deck  6  ft.  in  width  at  each 
end.  A  walk  should  be  constructed  along 
one  or  both  sides  of  the  barge  for  its  entire 
length.  This  may  be  carried  on  an  exten- 
sion of  the  floor  joists.  The  lower  floor 
should  be  divided  into  a  kitchen,  pantry, 
dining  room,  reading  room  and  captain's 
quarters.  The  stairway  to  the  second 
story  should  come  up  from  the  reading 
room.  The  second  story  may  be  divided 
into  separate  rooms  for  the  cook  and  oper- 
ators, with  a  large  dormitory  for  the  other 
men,  or,  in  hot  climates,  may  be  left  as  a 
single  large  room.  The  latter  plan  pro- 
vides better  sleeping  conditions  on  account 
of  allowing  free  passage  of  air.  By  plac- 
ing a  double  row  of  double-deck  bunks  down 
the  center  of  the  dormitory,  all  windows 
may  be  left  unobstructed  and  the  space  be- 
low them  used  for  storing  trunks  or  placing 
lockers,  with  room  for  hanging  clothing  on 
the  wall  between  the  windows.  The  double- 
deck  bunks  now  on  the  market  are  both 
comfortable  and  serviceable.  They  are 
easily  kept  free  from  insects,  an  impossi- 
bility with  wooden  bunks. 

Men  Will  Provide  Own  Literature 

The  reading  room  should  be  furnished 
with  comfortable  chairs,  a  large  table  for 
magazines  and  one  or  two  writing  desks. 
The  management  may  well  supply  a  reason- 
able amount  of  reading  matter,  such  as  a 
daily  paper  and  one  or  two  magazines, 
though  if  furnished  with  suitable  facilities 
the  men  will  provide  themselves  with  such 
reading  matter  as  they  may  require.  The 
assortment  of  literature  brought  in  by  such 
men  is  interesting  in  its  diversity.  In- 
cluded in  such  a  list  may  be  found  poetry, 
light  fiction,  magazines,  correspondence- 
school  text  books  (especially  those  pertain- 
ing to  mechanical  drawing) ,  machinery  and 
tool  catalogs  and  almost  invariably  catalogs 
of  mail-order  houses.  Magazines,  either 
new  or  back  numbers,  are  especially  favored. 

In  addition  to  the  essentials,  the  captain's 
room  should  have  a  desk  in  which  may  be 
kept  his  time  books,  report  forms  and  other 
supplies  pertaining  to  hia  position.  If  he 
shows  any  aptitude  at  making  drawings,  a 
small  drawing  board  with  T-square,  tri- 
angles and  scale  should  be  supplied.    These 


implements,  even  in  the  hands  of  a  novice, 
often  enable  him  to  give  a  clearer  idea  of 
repair  parts  which  may  be  required  than 
could  be  given  by  a  bare  written  descrip- 
tion. 

An  emergency  cabinet  should  be  kept  in 
the  captain's  room  and  he  should  be  in- 
structed in  its  use.  A  very  good  outfit, 
packed  in  a  metal  case,  may  be  secured  for 
about  six  dollars. 

By  giving  proper  attention  to  the  ar- 
rangement of  its  equipment,  the  kitchen 
may  be  made  small.  All  reasonable  con- 
veniences, however,  should  be  provided. 
Cheap  stoves  are  a  continual  source  of  ex- 
pense and  annoyance  and  an  element  of 
danger.  The  heavy  stoves  such  as  are  used 
in  ocean-going  vessels  will  be  found  more 
satisfactory  than  the  cheaper  substitutes. 

A  little  attention  to  the  comfort  and  wel- 
fare of  the  men  forming  a  dredge  crew  is 
amply  repaid  in  better  service  secured  and 
greater  freedom  from  continual  changes  in 
personnel.  While  it  is  true  in  some  in- 
stances that  men  do  not  "appreciate  decent 
treatment,"  as  some  employers  complain,  it 
is  a  fact  that  the  average  employee,  espe- 
cially of  the  grade  of  men  making  up  a 
dredge  crew,  will  give  consideration  to  the 
efforts  of  his  employer  to  improve  the  con- 
ditions surrounding  the  work. 


Road  Resistance  Tested  by 
Motor-Truck  Runs 

Results  of  Experiments  Show  Relative  Values 
of  Many  Types  of  Surfacing  for  Delivery- 
Wagon  Service 

AS  the  result  of  tests  of  the  resistance 
offered  to  a  V2-ton  electric  truck  by 
different  types  of  surfacing  on  level  urban 
roads  A.  E.  Kennelly  and  0.  R.  Schurig, 
in  Bulletin  10  of  the  research  division  of 
the  Massachusetts  Institute  of  Technology, 
present  the  following  enumeration  of  pave- 
ments in  the  order  of  their  desirability  for 
vehicle  operation  from  the  point  of  view  of 
tractive  resistance  at  a  speed  of  12.4  miles 
per  hour:  (1)  Asphalt,  (2)  woodblock,  (3) 
hard,  smooth  macadam,  (4)  brick,  (5) 
granite  block  with  cement  grouted  joints, 
(6)  cinder,  (7)  gravel,  and  (8)  granite 
block  with  sand-filled  joints.  The  experi- 
ments, which  were  first  reported  to  the 
American  Institute  of  Electrical  Engineers, 
were  such  as  to  represent  average  condi- 
tions for  14-ton  delivery-truck  service  with 
solid-rubber  tires.  Runs  were  made  over 
selected  stretches  of  road  at  nearly  constant 
speed  regulated  by  the  controller,  and  suc- 
cessively in  both  directions  for  each  con- 
troller point,  thus  covering  a  range  of 
speeds.    In  reporting  the  results  the  authors 


state  that  tractive  resistances  are  most 
conveniently  expressed  as  equivalent  per- 
centage grades.  In  other  words,  a  level  road 
of  definite  tractive  resistance  may  be  re- 
garded as  a  road  of  zero  tractive  resistance, 
but  rising  x  units  in  100  units  of  road 
length,  or  having  an  equivalent  grade  of  x 
per  cent. 

Typical  results  for  all  classes  of  urban 
roads  are  summarized  graphically  in  Fig.  1 
and  numerically  in  the  table.  It  appears 
from  these  summaries  that  there  are  three 
principal  elements  which  determine  the  trac- 
tive-resistance-speed curve  for  unit  weight 
of  a  given  vehicle,  within  the  range  of  con- 
ditions covered  by  this  test: 

1.  A  constant  resistance  (see  curve  1, 
Fig.  2)  the  magnitude  A  of  which  depends 
on  the  lack  of  resilience  of  the  road  surface 
and  wheel  tire  material — that  is,  on  the 
energy  losses  due  to  displacement  of  tire 
material  and  road-service  material.  This 
constant  element  A  would  be  encountered 
upon  a  smooth  level  road  of  the  particular 
type  considered,  in  the  absence  of  impact, 
air  and  wind  resistance. 

2.  An  increasing  resistance  with  increas- 
ing speed,  due  to  impact  losses  (Fig.  2, 
curve  2),  which  results  from  lack  of  smooth- 
ness of  road  surface.  Losses  of  this  nature 
are  usually  known  to  vary  approximately 
as  the  second  power  of  the  velocity  at  im- 
pact. 

Air  Resistance 

3.  An  increasing  resistance  with  in- 
creased speed,  due  to  air  pressure  against 
the  front  of  the  vehicle  (Fig.  2,  curve  3). 
This  resistance  is  known  to  depend, 
roughly,  on  the  second  power  of  the  speed. 
The  sum  of  three  curves  of  items  1,  2  and 
3,  for  the  case  of  asphalt  roads,  results  in 
curve  4.  The  constant  resistance,  item  1, 
may  be  briefly  called  the  displacement  re- 
sistance, item  2  the  impact  resistance,  and 
item  3  the  air  resistance.  The  displacement 
resistance  is  low  for  hard  pavements  ani 
high  for  soft  pavements  of  low  resilience. 
The  impact  resistance  is  very  marked  in 
granite-block  pavements.  The  air  resist- 
ance, at  any  definite  velocity,  is  the  same 
for  all  curves,  because  the  air-resisting 
parts  of  the  truck  were  left  unchanged 
throughout  the  tests.  For  the  particular 
type  of  road  represented  by  Fig.  2  (asphalt 
road  in  poor  condition)  at  a  speed  of  12.4 
miles  per  hour,  the  displacement  resistance 
is  equivalent  to  a  grade  of  0.84  per  cent,  the 
air  resistance  to  a  grade  of  0.11  per  cent, 
impact  resistance  to  0.20-per  cent  grade 
and  the  total  to  1.15-per  cent  grade. 

The  displacement  resistance  of  a  road 
varies  not  only  with  the  type  and  surface 
quality  of  the  road,  but  also  with  the  type. 


SUMMAKT    OF    TRACTIVE    RESISTANCES    OF    DIFFERENT    URBAN    ROADS    AT    DIFFERENT  SPEEDS 

(All  tractive  resistances  are  expressed  in  equivalent  per  cent  grade) 


Type  Condition 

Asphalt    Good 

Aspiialt    Poor 

Wood  blocl{    Good 

Briclt    Good 

Brlcl<    SllRhtly  worn 

Granite    Good 

Granite,   cement   Joints Good 

Macadam,   waterbound    Dry  and  hard 

Macadam,   waterbound    Fair,  heavily  oiled 

Macadam,   waterbound    Poor,  damp,  some 

holes 

Tar  macadam    Good 

Tar  macadam    Very  soft 

Tar  macadam    Many  holes,  very 

poor,  soft 

Cinder    Fair,  hard 

Gravel    Fair,   dusty 


Per  cent 

COMPARATIVE    TRACTIT* 

EQUIVALENT    GRADE, 

increase 

RESISTANCE 

REFERRED 

PER 

CENT 

in  tract. 

TO    ASPHALT    ROADS 

resist,  from 
10  to  12.4 

At  10 

At  12.4 

'       At  10 

At  12.4 

ml.  per  hr. 

mi.  per  hr. 

mi.  per  hr 

ml.  tier  hr. 

mi.  per  hr. 

0.93 

0.97 

4 

1.0 

1.0 

1.03 

1.16 

11 

1.11 

1.20 

1.10 

1.15 

5 

1.18 

1.18 

1.12 

1.21 

8 

1.20 

1.25 

1.14 

1.27 

11 

1.23 

1.31 

1.83 

2.16 

18 

1.97 

2.23 

1.16 

1.37 

18 

1.25 

1.41 

1.06 

1.17 

10 

1.14 

1.20 

1.63 

1.76 

8 

1.75 

1.82 

1.65 

1.89 

16 

1.78 

1.9E 

1.17 

1.27 

9 

1.26 

l.Sl 

1.67 

1.76 

5 

1.80 

1.81 

2.38 

2.75 

16 

2.55 

2.85 

1.25 

1.39 

11 

1.35 

1.43 

1.37 

1.50 

9 

1.47 

1.5& 
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FIG.  1 — SUMMARY  OF  TRACTIVE  RESISTANCE  TESTS 
FOB  VARIOUS  TYPES  OP  SURFACING 

dimensions  and  quality  of  the  tires  on  the 
wheels  of  the  vehicle.  In  the  tests  here  re- 
ported the  same  tires  were  used  throughout, 
and  they  remained  in  substantially  the  same 
condition. 

The  impact  resistance  of  a  road  depends 
not  only  on  the  type  and  surface  quality  of 
the  road  and  the  sizes  of  its  irregularities, 
but  also  on  the  type,  dimensions  and  quality 
of  the  wheel  tires,  the  weight  of  the  truck, 
and  the  quality  of  its  springs. 

The  air  resistance  per  unit  weight  of 
truck  depends  upon  the  weight,  dimensions 
and  shape  of  the  vehicle,  as  well  as  on  the 
direction  and  velocity  of  the  wind  and  the 
velocity  of  the  vehicle.  It  is  assumed  that 
at  low  wind  and  vehicle  speeds,  like  those 
here  considered,  only  that  component  of  the 
wind  which  is  in  the  direction  of  the  ve- 
hicle's path  needs  to  be  taken  into  account, 
and  that  the  mean  of  the  wind  resistances  in 
opposite  directions,  along  the  road,  is  zero. 

The  following  studies  are  suggested  for 
future  experimenters  along  the  line  of  this 
investigation:  (1)  Researches  on  vehicle 
tractive  resistances  on  country  roads;  (2) 
tractive  resistances  to  vehicles  with  differ- 
ent wheel  tires;  (3)  tractive  resistances  of 
urban  roads  at  low  speeds  from  0  to  10 
miles  per  hour;  (4)  tractive  resistances  at 
speeds  higher  than  15  miles  per  hour;  (5) 
tractive  resistances  for  heavy-duty  trucks 

Summary  of  Conclusions 

The  displacement  resistance  varied  from 
0.85  per  cent  equivalent  grade,  for  a  hard, 
smooth  asphalt  or  bituminous  concrete,  to 
1.6  per  cent  for  a  very  soft  tar-macadam 
road,  and  was  practically  constant,  for  all 
speeds  considered,  on  any  given  road. 

The  impact  resistance  increases  with  the 
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FIG.    2 — ANALYSIS   OF   TYPICAL  TRACTIVE  RESIST- 
ANCE  INTO    ITS   ELEMENTS   FOR   ASPHALT 
BOAD  IN   POOR  CONDITION 


velocity,  with  the  total  weight  of  vehicle, 
and  with  increasing  road  surface  roughness. 
In  these  tests  the  impact  resistance  of  good 
asphalt  or  Bitulithic  or  other  smooth  pave- 
ment was  practically  negligible,  and  reached 
its  highest  values  on  granite-block  roads 
with  sand-filled  joints,  and  on  badly  worn 
macadam  pavements.  The  rate  of  increase 
of  impact  resistance  with  speed  was  most 
marked  on  the  roughest  roads. 

At  the  vehicle  speed  of  12.4  miles  per 
hour  the  air  resistance  for  the  vehicle 
tested,  assumed  to  be  dependent  only  on  the 
speed,  was  roughly  0.11  per  cent  equiva- 
lent grade — that  is,  from  4  per  cent  of  the 
highest  to  12.5  per  cent  of  the  lowest  total 
tractive  resistance. 

The  equivalent  grade  at  12.4  miles  per 
hour  of  a  badly  woro  city  macadam  road 
was  found  to  be  nearly  three  times  as  great 
as  that  of  the  best  asphalt  road  tested. 

Increasing  the  gross  weight  of  the  vehicle 
by  12  per  cent,  through  load,  was  found  to 
have  no  effect  on  tractive  resistance  within 
the  observed  speed  limits  for  smooth  roads 
in  good  condition;  but  on  rough  roads  a 


Tractor  and  Trailers  Haul  136 
Tons  of  Ore  in  5Jie  Days 

Thirty-Two-Mile  Round  Trip  Over  Rough  Road 

Through   Utah   Mountains   Made  Twice   a 

Day  with  Loads  Under  Perfect  Control 

ANOTHER  demonstration  of  the  fact 
that  motor-traction  equipment  may  be 
relied  on  to  solve  the  transportation  prob- 
lem where  large  tonnages  must  be  trans- 
ported through  territory  in  which  railroad 
construction  is  extensive  was  afforded  re- 
cently, it  is  reported,  in  the  Big  Cotton- 
wood district  of  Utah  by  the  gasoline 
trailer  outfit  shown  in  the  photograph. 
This  equipment  was  used  in  an  eleven-trip 
demonstration,  during  which  272,660  lb.  of 
ore  was  hauled  16  miles  from  the  Cardiff 
Mines  to  Sandy,  and  27,080  lb.  of  coal  was 
hauled  to  the  mine  on  the  return  trip.  The 
ore  bins  at  the  mines  where  the  trucks  are 
loaded  are  3050  ft.  above  the  smelters  at 
Sandy,  16  miles  distant,  and  the  greater 
part  of  the  rise  occurs  in  the  last  9  miles 
of  the  trip,  the  lower  7  miles  of  the  road 


OUTFIT     AVERAGED     10.4    MILES    PER    GALLON    OF  GASOLINE    HAULING  ORE   IN    ROCKIES 


distinct  increase  in  tractive  resistance  with 
this  extra  weight  was  observed. 

The  presence  of  a  layer  of  dust,  say  1  cm. 
thick,  on  a  fair  macadam  road  was  found 
to  increase  the  equivalent  grade  of  tractive 
resistance,  at  all  tested  speeds,  by  about 
0.15  per  cent. 

A  freshly  tarred,  and  therefore  very  soft, 
tar-macadam  road  was  found  to  have  an  in- 
creased tractive  resistance  equivalent,  at 
substantially  all  tested  speeds,  to  about  0.5 
per  cent.  The  tires  in  this  case  sank  about 
0.8  in.  into  the  road  bed,  the  gross  car 
weight  being  4710  lb. 

The  total  range  of  tractive-resistance 
equivalent  grade  covered  in  the  tests  was 
from  0.93  per  cent  on  the  best  asphalt  road, 
at  lowest  speed,  to  2.7  per  cent  on  the  worst 
macadam  road,  at  nearly  the  highest  speed. 


Retaining- Wall  Formula  Corrected 

An  error  due  to  inadvertence  on  the  part 
of  the  draftsman  was  made  in  Case  3  of 
Table  1  of  T.  A.  Smith's  article  on  re- 
taining-wall  formulas  appearing  on  page 
564  of  the  issue  of  Nov.  4.  The  value  of 
A  should  be  7i//2  -f  2«  instead  of  y/2  +  2t. 


being  across  a  fairly  level  valley.  Two 
round  trips  a  day  were  made  over  this 
route,  with  a  total  of  3  hours  to  spare  for 
inspecting  and  oiling  the  equipment.  Dur- 
ing the  demonstration  the  gasoline  con- 
sumption averaged  21  gal.  per  round  trip, 
and  the  oil  used  averaged  2  quarts. 

It  is  stated  that  in  spite  of  the  great 
rise,  including  one  grade  of  16  per  cent, 
and  in  spite  of  the  fact  that  as  much  as 
4300  lb.  of  coal  was  hauled  on  several  of  the 
return  trips  up  grade,  it  was  not  necessary 
during  any  of  the  demonstration  trips  to 
add  water  to  the  radiator  on  account  of 
heating.  The  equipment  with  which  the 
demonstration  was  made  consisted  of  one 
Knox  tractor  equipped  with  a  5-ton  ore 
body  and  two  rubber-tired  Troy  trailers, 
each  with  a  capacity  of  5  tons. 

Equipment  of  this  type  is  now  being  used 
exclusively  by  the  United  States  Transpor- 
tation Company,  which  hauls  the  ore  from 
these  mines  on  contract.  Teams  had  for- 
merly been  used  for  this  purpose,  and  it 
is  stated  that  single-unit  motor  trucks  had 
been  tried  before  the  present  equipment 
was  decided  on.  The  tractor  outfit  handles 
a  much  larger  tonnage  with  one  power  unit. 
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Unified  Traction  Plan  for  Chicago  Will  Pull 
Out  Sides  of  Elevated  Loop 

Nine- Year  Program,  Involving  $100,000,000,  Laid  Out  by  W.  B.  Parsons, 
Robert  Ridgway  and  B.  J.  Arnold,  of  Traction  and  Subway  Commission 


UNIFICATION  of  aU  traction  facilities 
in  Chicago,  revamping  of  the  present 
elevated  system  into  a  complete  rapid- 
transit  system,  and  a  "pulling  out"  of  the 
loop  in  all  directions  are  probably  the  three 
fundamental  considerations  which  have 
governed  the  $250,000  Chicago  Traction 
and  Subway  Commission  in  its  study. 
William  Barclay  Parsons,  Robert  Ridgway 
and  Bion  J.  Arnold  are  the  members  of  the 
commission;  Henry  M.  Brinckerhoflf  is  the 
chief  engineer,  and  Herbert  Evans  is  the 
secretary.  Only  the  general  plans  and  con- 
clusions are  available;  the  great  mass  of 
supporting  data  will  come  later  in  a  sup- 
plemental report.  The  following  abstract  is 
taken  from  the  advance  proofs  of  the  com- 
mission's report.  The  work  of  construc- 
tion is  divided  into  three  consecutive  pe- 
riods. At  the  end  of  the  ninth  year,  when 
$100,000,000  shall  have  been  spent,  the  re- 
sults will  be  as  follows: 

Results  of  Immedute  Construction 

1.  Conversion  of  the  elevated  lines  now 
giving  principally  local  service  into  struc- 
tures capable  of  furnishing  extended  high- 
speed express  service. 

2.  Amplification  of  main  lines  and  termi- 
nals, giving  two  and  one-half  times  the 
present  maximum  rush-hour  capacity. 

3.  Rapid-transit  routes  giving  transfers 
between  all  outlying  parts  of  the  city  with- 
out the  present  necessity  of  passing 
through  the  Loop  district. 

4.  Two-way  operation  on  the  Union  Loop 
and  on  all  other  rapid-transit  routes,  with 
direct  transfer  to  all  parts  of  the  city. 

5.  The  expansion  of  the  Loop  district  in 
all  directions. 

6.  The  elimination  of  five  grade  cross- 
ings on  the  elevated  structures. 

7.  Improved  -stub  terminal  rush-hour 
service  from  three  sides  of  the  Union  Loop. 

8.  Extensive  outlying  territory  given 
rapid-transit  service  directly  or  by  trans- 
fers from  the  surface  lines. 

9.  Subways  carrying  most  of  the  West 
Side  surface  cars  underground  through  the 
Loop  district  to  Michigan  Avenue,  thus  re- 
moving them  from  the  surface  of  the  street 
and  thereby  reducing  congestion. 

10.  Surface-car  subway  from  the  south, 
reducing  congestion  on  State  Street  and 
Wabash  Avenue  and  connecting  with  the 
West  Side  subway,  providing  a  much- 
needed  service  directly  connecting  the  main 
railroad  stations. 

11.  All  transfer  facilities  as  they  now 
exist  to  be  maintained  and  in  addition 
transfer  facilities  between  surface  and 
rapid-transit  lines  are  to  be  given  for  an 
additional  charge  over  the  present  single 
fare  or  considerably  less  than  the  sum  of 
the  two  fares  now  paid. 

Limitations  of   IwOop   District   Removed 

It  will  be  seen  that  while  all  the  facilities 
to  the  district  now  known  as  the  Loop  have 
been  preserved,  the  limitations  due  to 
transportation  in  this  district  have  been 
removed,  and  that  its  extension  has  thereby 
been  facilitated  in  three  directions — north, 
west  and  south.  Not  only  does  the  new 
system     provide     for     greatly     increased 


through  running,  but  facilities  for  delivery 
have  been  provided  into  new  districts  north 
and  west  of  the  river  and  south  of  Van 
Buren  Street,  into  which  the  business  of 
the  so-called  Loop  is  now  tending  to  spread 
and  which  spreading  will  be  encouraged  if 
satisfactory  facilities  are  afforded.  The 
expansion  of  this  district  will  be  of  benefit 
not  only  to  the  localities  named,  but  to 
Chicago  as  a  whole.   « 

Present  and  Proposed  Loop  District 

The  area  now  directly  served  by  the 
Union  Loop  tracks  is  about  iy2  sq.  miles. 
The  system  of  tracks  proposed  in  this  re- 
port will  at  once  broaden  the  downtown  dis- 
trict in  three  directions  to  over  five  times 
the  present  area.  The  straightening  of  the 
river  would  open  new  thoroughfares  and 
would  materially  assist  in  solving  Chicago's 
transportation  problems. 

Starting  with  present  traffic  conditions, 
the  study  of  the  city's  future  transpor- 
tation needs  has  been  made  in  an  effort  to 
so  adjust  the  plans  for  immediate  improve- 
ments as  to  meet  future  probable  develop- 
ments and  stimulate  growth  in  desirable 
directions. 

On  the  elevated  lines,  for  a  complete 
twenty-four-hour  period,  tickets  were  is- 
sued to  all  passengers  at  points  of  origin 
and  collected  where  they  finally  left  the 
system,  thus  tracing  the  entire  trip  of  each 
passenger,  including  the  transfer  from  one 
line  to  another.  The  patrons  of  the  lines 
co-operated  to  such  an  extent  that  499,826 
passengers  were  separately  identified  on  a 
single  day,  or  93.5  per  cent  of  the  total 
travel  on  the  day  in  question. 

What  Traffic  Checks  Show 

The  traffic  checks  show  that  60  per  cent 
of  the  total  elevated-railway  passengers  are 
handled  between  the  hours  of  6  to  9  a.  m. 
and  4  to  7  p.  m.;  that  63  per  cent  of  the 
total  passengers  in  twenty-four  hours  are 
hauled  to  and  from  the  Loop  district,  while 
25  per  cent  of  the  total  travel  originates 
and  ends  on  the  individual  lines.  Only  12 
per  cent  of  the  total  all-day  and  rush-hour 
elevated  passengers  ride  through  or  trans- 
fer across  the  Union  Loop,  the  percentage 
of  total  traffic  during  the  rush  periods  being 
less  than  this  figure.  The  average  length 
of  journey  is  found  to  be  6.48  miles,  which 
is  a  much  longer  distance  than  the  average 
haul  on  the  elevated  and  subway  lines  in 
New  York;  the  former  being  4.16  miles  and 
the  latter  5.57  miles  (calculated  from  1915 
ticket  sales). 

On  the  surface  cars,  checks  were  made 
covering  the  principal  lines  on  which  more 
than  three-quarters  of  the  total  surface 
traffic  is  carried,  and  including  the  tracing 
of  all  passengers  individually  to  the  points 
where  they  first  transferred,  and  of  all 
large  transfer  groups  through  points  of 
transfer  to  their  destination. 

A  combination  of  the  haul  on  originating 
lines  with  the  transfer  haul  indicates  that 
the  average  journey  of  the  passengers  car- 
ried on  the  surface  lines  for  a  single  fare 
was  4.16  miles.  This  also  is  in  excess  of 
the  length  of  the  average  ride  in  other 
large  cities. 


A  canvass  was  made  of  the  industrial 
and  commercial  establishments  having 
more  than  100  employees  as  to  their  resi- 
dential and  occupational  locations.  Of  the 
total  of  350,007  employees  located,  23.9  per 
cent  are  found  to  live  within  walking  dis- 
tance of  their  places  of  employment.  De- 
ducting this  percentage  from  the  total  and 
assuming  that  the  remaining  76.1  per  cent 
ride  twice  daily  to  and  from  their  places 
of  employment,  it  is  found  by  a  comparison 
with  the  total  rush-hour  traffic  of  the  sur- 
face and  elevated  lines  that  we  have  defi- 
nite information  upon  50  per  cent  of  the 
traffic.  The  importance  of  this  is  shown 
by  a  study  of  the  charts  developed,  which 
indicate  clearly  the  districts  to  and  from 
which  transportation  is  distinctly  lacking 
and  the  districts  that  must  be  reached  by 
circuitous  or  indirect  routes.  It  is  believed 
that  this  determination  of  50  per  cent  of 
the  rush-hour  business  is  so  truly  repre- 
sentative as  to  be  a  very  safe  basis  upon 
which  to  analyze  the  present  traffic  condi- 
tions as  to  origin  and  destination. 

Results  of  Location  Canvass 

The  results  of  the  various  investigations 
covering  the  characteristics  of  the  traffic 
on  the  surface  and  elevated  lines,  as  well 
as  the  residential  and  occupational  location 
of  rush-hour  travelers,  clearly  point  to  the 
fact  that  the  present  prevailing  transporta- 
tion characteristic  of  Chicago  is  that  of  a 
city  with  a  central  delivery  district  of  rel- 
atively small  area  and  a  number  of  minor 
delivery  districts  widely  separated  from 
this  principal  district. 

Into  the  Central  district,  which  has  an 
area  of  5  sq.  miles,  48  per  cent  of  the  350,- 
007  workers  located  are  delivered  daily.  As 
this  district  is  only  2%  per  cent  of  the 
total  area  of  the  city,  the  degree  of  con- 
centration is  seen  to  be  very  marked. 

Extending  this  area  progressively  north, 
south  and  west,  so  as  to  include  various  dis- 
tricts of  increasing  size,  it  is  found  that 
into  23  sq.  miles  bounded  on  the  north  by 
Diversey  Parkway,  on  the  south  by  Twenty- 
sixth  Street,  and  on  the  west  by  California 
Avenue,  63  per  cent  of  these  rush-hour 
travelers  are  delivered,  this  district  being 
n.5  per  cent  of  the  city  area. 

Analysis  of  Median  Lines 

Following  this  idea  in  another  connec- 
tion, an  analysis  was  made  of  the  median 
lines  of  residence  and  of  occupation.  If 
on  a  map  of  Chicago  a  line  is  drawn,  located 
so  that  there  are  just  as  many  people  living 
due  east  of  any  point  along  it  as  due  west, 
the  line  drawn  is  the  median  line  of  resi- 
dence. Such  a  line  will  be  found  to  be  prac- 
tically parallel  to  the  lake  front  for  the 
whole  distance  and  from  2  to  3  miles  west 
of  it.  A  similar  line  drawn  so  that  the 
number  of  people  working  due  east  of  each 
point  is  the  same  as  those  due  west  would 
be  the  median  line  of  occupation.  Every- 
where except  at  the  middle  the  median 
line  of  occupation  follows  the  same  general 
direction  as  the  median  line  of  residence, 
but  at  the  middle  it  bulges  sharply  toward 
the  downtown  business  district  until  it  al- 
most touches  the  edge  of  the  Loop.  This  is 
due  to  the  ever-growing  volume  of  business 
transacted  in  the  downtown  district  and  to 
the  light  manufacturing  district  increasing 
so  rapidly  at  its  edges. 

With  this  district  continually  growing, 
the  population  is  steadily  moving  westward. 
In  time  the  bulge  may  be  expected  to  be- 
come   greater    as     the     population     curve 
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travels  westward,  although  as  the  down- 
town district  grows  north  and  south,  the 
bulge  will  widen  out  at  the  ends  and  become 
less  abrupt*. 

The  bulge  in  the  occupational  median 
shows  clearly  why  so  many  West  Side  lines 
have  to  focus  into  the  downtovra  district, 
while  the  closeness  of  the  occupational  and 
residence  curves  at  the  ends  shows  why 
special  routing  is  not  generally  required  in 
those  localities. 

An  analysis  of  the  occupational  distri- 
bution north  and  south  of  a  median  line 
shows  this  line  passing  in  a  general  way 
east  and  west  through  the  center  of  the 


Avenue,  and  State  Street,  and  also  north 
and  west  of  the  river.  Of  the  115,085  em- 
ployees located  by  the  survey  in  this  orig- 
inal Loop  district,  36  per  cent  were  found 
outside  of  the  elevated  Loop  structure. 

The  term  "Loop  district"  refers  to  the 
area  south  and  east  of  the  river  and  north 
of  Polk  Street,  while  the  term  "Central 
business  district"  applies  to  the  wider  area 
which  at  present  extends  from  Division 
Street  to  Twelfth  Street  and  from  Lake 
Michigan  to  Racine  Avenue.  The  Loop  dis- 
trict is  rapidly  expanding  into  the  Central 
business  district,  and  that  district  will  in 
the  future  expand  beyond  the  limits  stated 


to  the  lakefront  as  practicable  by  subways 
in  the  Loop  district. 

5.  To  provide  express  service,  by  the 
addition  of  third  and  fourth  tracks,  on  all 
parts  of  the  rapid-transit  systenL 

6.  To  regulate  properly  street  vehicular 
traffic. 

Some  of  the  facilities  to  be  built  must  be 
subways,  others  should  be  elevated  struc- 
tures, while  a  few  can  be  formed  by  a  com- 
bination of  both  types.  It  is  to  be  borne  in 
mind  that  a  subway  costs  about  four  times 
as  much  per  mile  as  an  elevated  railroad 
and  that  it  will  furnish  no  more  passenger 
carrying  capacity,  speed  or  other  advan- 


PRESENT  AND  PROPOSED  RAPID-TRANSIT  SYSTEM   WILL  TAKE  NINE  YEARS 

TO  BUILD 


PROPOSED  SYSTEM   FOR  BUSINESS  DISTRICT  WOUUJ  STRETCH  LOOP  ON 

ALL  SIDES 


central  business  district  with  a  southwest- 
erly tendency  as  it  progresses  west  from 
the  Loop  district. 

Loop  No  Longer  the  Whole   Business 
District 

The  designation  of  Chicago's  former 
Central  business  district  as  the  "Loop," 
which  term  originally  applied  strictly  to 
the  area  within  the  Union  Elevated  Loop, 
is  no  longer  at  all  descriptive  and  inclusive 
of  the  city's  present  central  business  area. 
This  district,  which  was  originally  physi- 
cally bounded  on  the  north  and  west  by  the 
river,  on  the  east  by  the  lake  and  on  the 
south  by  the  steam  railroad  yards  below 
Polk  Street,  has  now  spread  beyond  these 
limits,  so  that  a  marked  growth  is  found 
southerly  along  Michigan  Avenue,  Wabash 


above     if     supplied     with     transportation 
facilities. 

What  is  needed  is  briefly: 

1.  To  provide  main  rapid-transit  lines 
that  will  serve  all  parts  of  the  city,  distrib- 
ute traffic,  relieve  congestion  and  carry 
people  to  and  from  all  the  business  districts 
of  the  city,  whether  central  or  outlying. 

2.  To  provide  rapid-transit  routes  out- 
side of  the  Loop  district,  enabling  through 
passengers  to  travel  direct,  without  being 
unnecessarily  diverted  into  or  through  this 
district,  and  to  give  direct  facilities  to  out- 
lying centers. 

3.  To  provide  additional  and  better 
means  of  travel  through  the  Central  dis- 
trict with  a  view  to  broadening  its  area. 

4.  To  relieve  surface  congestion  wherever 
necessary  and  carry  as  many  West  Side  cars 


tages  than  the  former.  By  its  extra  cost  it 
absorbs  additional  capital  and  so  limits  ex- 
tension of  other  lines  and  curtails  the  sum 
total  of  the  possible  supply  of  service  if 
built  where  an  elevated  railroad  is  per- 
missible. 

The  Remedy 

A  summary  of  the  recommendations  was 
printed  in  the  Engineering  Record  of  Dee. 
9,  page  723. 

'The  general  plan  which  the  commis- 
sioners recommend  has  in  view  a  develop- 
ment along  the  following  broad  lines,  which 
as  a  primary  basis  will  require  the  con- 
struction of  four  north-and-south  rapid- 
transit  lines  parallel  with  the  greater 
dimension  of  the  city.  Two  of  these  lines 
will  pass  through  the  present  Loop  district 
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and  the  other  two  will  be  located  farther 
west  on  Halsted  Street  and  Ashland  Ave- 
nue. The  east-and-west  rapid-transit  lines 
extending  from  the  outer  limits  of  the  city 
to  and  through  the  greatly  broadened  Cen- 
tral business  district  will  intersect  the 
above-mentioned  four  lines,  with  transfer 
arrangements  at  points  of  intersection. 

This  rapid-transit  system  is  to  be  ex- 
tended, as  may  be  necessitated  by  the  city's 
growth  from  time  to  time,  so  as  to  serve 
the  new  and  growing  subcenters  and  resi- 
d.ential  districts.  Elevated  platforms  are  to 
be  lengthened  and  at  convenient  points 
transfer  is  to  be  provided  from  the  surface 
lines  to  the  rapid-transit  lines. 

DiVEKT    Long-Haul    Quickly    to    Rapid- 
Transit  System 

It  is  proposed  to  install  a  system  of 
transfer  from  the  surface  cars  to  the  ele- 
vated and  subway  lines  so  as  to  divert  the 
long-haul  travel  from  the  surface  to  the 
rapid-transit  lines,  the  surface  lines  being 
used  as  pick-up  or  feeder  lines  in  t]}e  resi- 
dential districts,  transferring  to  the  rapid- 
transit  system  the  passengers  who  have 
long  journeys  to  make.  It  has  been  found 
that  this  can  be  accomplished  and  rapid- 
transit  service  offered  to  greatly  extended 
areas  in  the  city  by  the  establishment  of 
certain  transfer  stations  in  outlying  dis- 
tricts where  radiating  lines  of  surface  cars 
can  deliver  passengers  directly  to  elevated 
trains,  in  some  cases  across  platforms  at 
the  same  level. 

In  laying  out  the  general  plan  for  the 
subways  in  Chicago,  it  has  been  necessary 
to  use  two  levels,  one  for  the  north  and 
south  and  one  for  the  east  and  west  sub- 
ways. In  order  not  to  destroy  the  Illinois 
tunnel,  it  has  been  necessary  to  keep  the 
upper  level  closer  to  the  surface  of  the 
street  than  in  the  opinion  of  the  commis- 
sioners would  otherwise  be  desirable.  In 
order  to  avoid  this  necessity  in  future  sub- 
way construction,  the  Illinois  Tunnel  Com- 
pany should  be  required  to  build  all  its  tun- 
nels hereafter  so  that  the  clearance  between 
the  tunnel  structure  and  the  street  surface 
should  be  not  less  than  38  ft. 

Chicago's  Subsurface 

The  subsurface  material  of  the  business 
district  of  Chicago  consists  in  general  of 
a  top  layer  of  non-homogeneous  sandy 
loam  and  clay  (largely  d6bris  and  fill)  of 
approximately  15  to  20  ft.  in  thickness, 
underlain  by  a  homogeneous  clay,  varying 
in  bearing  power  with  the  degree  of  mois- 
ture involved,  but  decreasing  in  moisture 
until  it  becomes  very  compact  before  reach- 
ing the  rock  overlay.  "This  overlay,  con- 
sisting of  hardpan,  sand  pockets,  and  mis- 
cellaneous deposits,  is  at  so  great  a  depth 
beneath  the  surface  as  not  to  be  a  factor  in 
the  construction  of  underground  railways. 

The  clay  stratum  at  the  proposed  subway 
depth  is  not  of  so  satisfactory  a  character 
for  excavation  along  streets  lined  by 
heavy  buildings  as  would  be  rock,  dry  sand, 
hardpan,  or  dry  clay.  With  the  exercise 
of  care,  however,  subways  as  proposed  can 
safely  be  constructed.  The  necessary  pre- 
cautions will  add  to  the  cost,  which  addi- 
tion has  been  included  in  the  estimates,  and 
these  same  precautions  will  require  the  use 
of  other  construction  methods  than  have 
been  adopted  in  cities  where  the  subsoil 
conditions  are  radically  different  from 
those  found  in  Chicago. 

In  planning  for  subway  construction,  the 
commissioners    have    carefully    considered 


the  necessary  readjustment  of  the  sewers, 
the  water,  and  gas  mains,  and  other  utili- 
ties affected.  In  the  Loop  district  the  high- 
level  subways  will  be  so  close  to  the  street 
surface  that  it  will  be  necessary  in  places 
to  provide  chambers  or  galleries  to  take 
care  of  these  utilities,  particularly  at  some 
of  the  street  intersections.  As  to  whether 
public-utility  galleries  should  generally  be 
constructed  in  connection  with  the  trans- 
portation subways,  the  commissioners  ex- 
press no  opinion  for  the  reason  that  the 
determination  of  the  advisability  or  non- 
advisability  of  the  general  construction  of 
public-utility  galleries  depends  upon  con- 
siderations that  have  no  necessary  connec- 
tion with  the  transportation  problems  (ex- 
cept as  noted)  to  which  the  work  of  the 
commission  has  been  specifically  confined 
by  the  ordinance. 


Combination  of  Piershed  and 
Warehouse  Proposed 

For  Municipal  Wharf  at  Camden,  B.  F.  Cresson, 

Jr.,  Recommends  Three-Story  Sheds,  Each 

Floor  Stepped  Back  at  Water  Side 

A  COMBINATION  of  piershed  and  ware- 
house is  a  feature  of  the  plans  proposed 
by  B.  F.  Cresson,  Jr.,  chief  engineer  of  the 
New  Jersey  State  Board  of  Commerce  and 
Navigation,  as  the  first  step  to  be  taken  by 
Camden,  N.  J.,  for  the  development  of  its 
waterfront.  The  development  proposed, 
mentioned  in  a  news  note  in  the  Engineer- 
ing Record  of  Dec.  9,  page  724,  would  be 
at  the  foot  of  Spruce  Street.  Mr.  Cresson 
recommends  the  construction  of  two  piers, 
together  with  suitable  rail  connections  and 
a  small  switching  yard.  He  proposes  one 
pier  about  600  ft.  long  and  326  ft.  wide  and 
another  about  equally  long  and  75  ft.  wide. 
The  design  and  arrangement  of  buildings 
on  the  larger  pier  are  somewhat  novel. 
The  half-section  shows  the  recommended 


HALF-SECTION   OF   PROPOSED   PIER,   WITH    COMBINATION    PIERSHED  AND   WAREHOUSE 


The  initial  downtown  terminal  construc- 
tion program  provided  for  is  designed  to 
utilize  to  the  best  advantage  all  existing 
track  capacities,  both  elevated  and  surface, 
and  in  the  location  of  the  subways  neces- 
sary for  adding  to  the  terminal  capacity 
of  the  elevated  lines  the  controlling  con- 
sideration has  been  the  necessity  for  avoid- 
ing the  use  of  the  underground  space  in 
the  main  streets  of  the  Loop  district  for 
such  short  connecting  subways.  The  Loop 
district  of  Chicago  is  very  much  like  the 
south  end  of  Manhattan  Island  in  New 
York,  where  it  is  already  necessary  to  re- 
serve every  street  for  a  through  line,  and 
in  some  cases  for  both  elevated  and  sub- 
way. Chicago  when  embarking  on  a  liberal 
plan  for  future  rapid-transit  lines  should 
jealously  guard  against  unnecessarily  occu- 
pying any  subsurface  street  space  in  the 
downtown  district  for  the  reason  that  it 
cannot  possibly  be  foreseen  to  what  extent 
or  where  such  space  may  be  needed  for 
through  service  connecting  the  outlying 
parts  of  the  city. 


Building  in  San  Francisco  Since  1906 

Since  the  fire  of  1906  the  city  of  San 
Francisco  has  issued  a  total  of  66,278  per- 
mits for  building  construction,  the  value 
of  which  was  $292,846,885.  The  permits 
include  211  Class  A  buildings,  221  of  Class 
B  and  3101  of  Class  C.  The  figures  also 
include   eighty-three   exposition    buildings. 


arrangement.  Along  each  side  of  the  pier 
would  be  a  three-story  building  118  ft.  wide 
at  the  lower  floor.  The  lower  floor  would 
have  a'  headroom  of  22  ft.,  and  would  be 
used  for  the  ordinary  purposes  of  trans- 
shipment. On  the  water  side  would  be  a 
5-ft.  platform.  Just  inside  the  driveway 
side  of  the  building  would  be  two  railroad 
tracks,  sunk  to  bring  the  floors  of  cars  level 
with  the  floor  of  the  building.  Between  the 
two  buildings  would  be  a  space  of  80  ft., 
divided  into  a  60-ft.  roadway  and  two  10-ft. 
platforms.  The  two  upper  stories  of  the 
building  v?ould  each  be  12  ft.  high  in  the 
clear.  Each  would  be  stepped  in  5  ft.  on 
the  water  side  to  allow  a  working  platform.  | 
Hoists  carried  on  overhanging  arms  and 
operated  by  electric  winches,  working  with 
the  ship's  tackle,  would  permit  easy  trans- 
shipment of  cargo  between  vessel  and  any 
floor  of  the  shed,  while  other  hoists  on  the 
inner  side  of  the  shed  would  raise  and  lower 
the  cargo  between  the  outside. platform  and 
either  of  the  upper  floors. 

With  such  an  installation,  the  report 
points  out,  trucks  may  drive  upon  the  lower 
deck  of  the  pier,  where  they  may  deliver 
cargo  to  or  receive  it  from  ships.  Cargo 
coming  from  ships  to  railroad  cars  may  be 
trucked  directly  across  the  floor  of  the  pier 
and  into  the  body  of  the  car  at  the  same 
level  as  the  pier's  floor,  and  a  reverse  course 
for  cargo  going  from  the  railroad  cars  into 
sheds  will  be  followed. 

Cargo  received   from   ships  for  storage 
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will  be  unloaded  directly  upon  the  platforms 
of  the  second  or  third  floor  by  means  of  the 
ship's  tackle  and  the  cargo  hoists.  Cargo 
from  the  warehouses  going  into  ships  will 
be  unloaded  from  the  platforms  along  the 
edge  of  the  pier  into  the  ship  in  similar 
manner.  Cargo  from  the  warehouses  to 
railroad  cars  will  be  lowered  from  the  doors 
of  the  warehouses  on  the  street  side  to  the 
narrow  platform  to  the  rear  of  the  shed  and 
from  these  platforms  into  the  body  of  the 
railroad  car  on  the  level  of  the  platform. 
Cargo  from  the  warehouses  to  trucks  will 
be  lowered  in  a  similar  manner  to  the  plat- 
form and  directly  into  the  trucks. 

It  is  proposed  to  make  the  wide  pier  solid 
fill,  but  in  order  to  lessen  the  cost  the  outer 
40  ft.  is  to  be  carried  on  timber  piles,  the 
fill  to  be  held  by  timber  sheeting  as  shown. 
The  half-section  is  taken  midway  between 
bents.  All  columns  would  be  supported  by 
concrete  pedestals  carried  on  piles  sur- 
mounted by  timber  platforms  at  mean  low 
water.  A  10y2-in.  concrete  floor  slab  would 
be  carried  the  full  width  of  the  lower  floor. 


Wells  Protected  from  Flood 
Damage  by  Wedges 

City  of  San  Diego  Installs  Wooden  Barriers  as 

Safeguards  Against  Floating  Debris 

and  Scour 

By  A.  C.  FRANCIS 

Operating  Department,  San  Diego,  Cat. 

BECAUSE  of  flood  damage  done  during 
the  storms  of  January,  1916,  San  Diego, 
Cal.,  found  it  necessary  to  rebuild  the  en- 
tire field  plant  of  the  Mission  Valley  pump- 
ing station,  a  5,000,000  gal.  capacity  auxil- 


WEDGE-SHAPED    BARRIER    PROTECTS    SAN    DIEGO 
WELLS  FROM  FLOOD  DEBRIS 

iary  pumping  station  in  the  bed  of  the  San 
Diego  River.  Of  the  twelve  wells  in  opera- 
tion before  the  flood  only  three  were  recov- 
ered. Accordingly  nine  new  wells  were 
drilled  and  an  air-lift  system  of  transmis- 
sion of  the  flow  from  the  wells  to  the  plant 
installed,  which  takes  the  place  of  the  in- 
dividual pumps  and  motors  located  at  each 
well  prior  to  the  destruction  of  the  plant. 

In  order  to  protect  the  wells  from  being 
torn  out  during  stormy  weather  by  floating 
debris,  the  Operating  Department,  under 
the  direction  of  City  Manager  F.  M.  Lock- 
wood,  has  placed  a  wedge  constructed  of 
heavy  timber  and  railroad  iron  in  front  of 
the  wells,  with  the  nose  pointed  upstream. 
Three  30-lb.  rails  were  driven  to  a  depth 
of  about  24  ft.  in  the  sands,  and  the  wedge 
was  constructed  around  these  rails  out  of 
8  X  12-in.  planks  12  ft.  long.    The  wedge  ex- 


tends 6  ft.  below  the  surface  of  the  sand 
and  6  ft.  above,  thus  protecting  the  wells 
both  from  shifting  sands  and  floating  debris 
upon  the  surface  of  the  stream. 

The  cost  of  the  entire  reconstruction 
was  about  $26,000.  Nearly  $5,700  was 
spent  in  attempting  to  relocate  and  recover 
the  old  field  plant  and  in  general  reconstruc- 
tion. The  air-lift  system  cost  $11,270;  the 
new  wells,  $8,069 ;  a  survey  of  the  property, 
$356,  and  the  wedges  to  protect  the  wells, 
about  $700.    

Flood  Control  Will  Make 
Waste  Land  Factory  Sites 

City  Plan  Commission  of  St.  Louis  Reports  on 

$8,000,000  Industrial  Development  Project 

for  River  des  Peres 

EXTENSIVE  tracts  of  idle  land  in  St. 
Louis,  Mo.,  will  be  made  available  for 
industrial  and  residential  use  if  the  flood- 
control  and  improvement  project  for  the 
River  des  Peres,  upon  which  the  City  Plan 
Commission  has  just  reported,  is  put  into 
effect.  The  work  will  cost  about  $8,000,000 
and  will  involve  the  construction  of  a  river 
channel  and  sewer,  a  railroad  to  complete 
the  belt  line  around  the  city  and  a  scenic 
driveway.  It  is  planned  to  open  up  an  area 
of  950  acres  for  industrial  development  and, 
by  means  of  the  proposed  railroad,  to  divert 
through  freight  around  the  city  rather  than 
into  the  congested  Mill  Creek  Valley,  as 
now  done.  From  the  report  of  the  City 
Plan  Commission,  for  which  Harland  Bar- 
tholomew is  engineer,  the  following  details 
regarding  the  project  have  been  taken: 

More  Industrial  Sites  Needed 

St.  Louis  has  experienced,  like  all  other 
cities,  a  certain  haphazard  growth.  This 
indiscriminate  expansion  has  produced  un- 
economic conditions  which  to-day  are  being 
realized  in  an  apparent  or  threatened  de- 
cline in  the  rate  of  increase  of  the  city's 
population  and  industry.  It  cannot  be  said 
that  reaction  has  set  in,  yet  it  is  a  well- 
known  fact  that  rapid  growth  of  popula- 
tion and  industry  is  taking  place  in  neigh- 
boring cities  across  the  Mississippi  River 
and  St.  Louis  County,  all  of  which  are 
within  the  metropolitan  district. 

Locations  for  these  increasing  metropoli- 
tan activities  are  selected  outside  instead 
of  within  the  city,  because  St.  Louis  cannot 
at  present  offer  such  cheap,  attractive  and 
available  residential  and  industrial  sites.  If 
St.  Louis  is  to  benefit  from  the  increases 
for  which  it  is  primarily  responsible,  and 
grow  as  other  large  cities  are  growing,  it 
must  take  immediate  steps  to  place  on  the 
market  the  advantageous  areas  within  its 
bounds  and  to  make  these  areas  so  attrac- 
tive to  prospective  industries  and  residents 
that  they  will  not  consider  going  elsewhere. 

Storm  Water  and  Sewage 

The  existence  of  the  River  des  Peres  in 
its  present  state  is  partly  responsible  for 
the  uneconomic  development  of  St.  Louis. 
Because  of  floods  it  has  rendered  useless 
extensive  tracts  of  land  which  should  long 
ago  have  been  converted  to  industrial  use. 
Because  of  offensive  odors  it  has  rendered 
unfit  for  residence  purposes  much  excellent 
adjacent  territory.  To  dispose  of  the  storm- 
water  and  sewage  problems  of  the  River 
des  Peres  is  the  first  step  in  the  develop- 
ment of  the  River  des  Peres  Valley,  and 
the  development  of  the  River  des  Peres  Val- 
ley would  immediately  create  additional  and 


sorely  needed  room  for  the  industrial  and 
residential  expansion  of  St.  Louis. 

Plans  for  a  complete  storm-water  and 
sewage  system  have  been  prepared  as  fol- 
lows: 

Open  Channel 

From  the  Mississippi  River  to  the  several 
forks  of  the  River  des  Peres  in  Maplewood 
there  will  be  an  open  channel  160  to  180  ft 
in  width  and  18  ft.  deep,  built  of  reinforced 
concrete.  This  channel  will  follow  approxi- 
mately the  line  of  the  foul-water  sewer  al- 
ready there.  The  foul-water  sewer  is  of 
sufficient  size  to  dispose  of  the  dry-weather 
flow.  The  channel  will  be  of  adequate  width 
and  depth  to  carry  off  the  floods  caused  by 
excessive  rainfall.  From  Macklind  Avenue 
to  the  forks  in  Maplewood  there  will  be  a 
channel  about  80  ft.  wide  and  16  ft.  deep. 
Beneath  this  will  be  constructed  a  foul- 
water  sewer  to  carry  dry-weather  flow,  the 
sewage  and  storm  water  both  now  being  car- 
ried off  in  the  present  open  channel  of  the 
River  des  Peres.  From  Macklind  Avenue  to 
the  Mississippi  River  the  open  channel  will 
be  of  sufficient  grade  and  easy  curvature  to 
permit  direct  flow  and  thus  eliminate  all 
stagnant  water  now  caused  by  the  ex- 
tremely irregular  course  of  the  present 
stream.  While  the  open  channel  will  be  dry 
and  clean,  except  at  times  of  heavy  rainfall, 
it  can,  if  necessary,  be  covered  over  at  some 
subsequent  date  without  unusual  added  ex- 
pense. From  Macklind  Avenue  to  Union 
Avenue  in  Forest  Park  there  would  be  a 
double  section  reinforced-concrete  sewer, 
each  section  being  from  27  to  30  ft.  wide 
by  about  22  ft.  high.  From  Union  Avenue 
to  the  city  limits  in  Hodiamont  there  would 
be  a  single  section  reinforced-concrete  sewer 
about  30  ft.  wide  by  23  ft.  high.  These 
sewers  would  carry  off  such  extensive  rains 
as  the  two  in  1912  and  the  long  rain  in  Au- 
gust, 1915. 

The  total  estimated  cost  for  the  relief  of 
sewage  and  storm-water  troubles  in  the 
River  des  Peres  Valley,  including  open  chan- 
nel from  Mississippi  River  to  Macklind  Ave- 
nue, closed  sewer  from  Macklind  Avenue 
through  Forest  Park  to  the  city  limits,  foul- 
water  sewer  from  Maplewood  to  Macklind 
Avenue,  reconstruction  of  bridges,  purchase 
of  right-of-way  and  necessary  extensions 
and  connections,  is  $5,815,450. 

It  is  proposed  to  pay  for  the  River  des 
Peres  sewer  and  channel  entirely  by  bond 
issue.  It  would  be  the  city's  largest  outlet 
sewer  and  therefore  a  public  sewer  which 
should  be  paid  for  by  the  city  at  large. 
Furthermore,  in  the  River  des  Peres  Valley 
only  11  per  cent  of  the  cost  of  all  sewers 
has  been  paid  by  the  city,  or  $89  out  of 
every  $791  per  acre  of  cost. 

A  MUNICIPAL  RAILROAD 

As  a  part  of  this  River  des  Peres  plan  a 
municipal  railroad  is  proposed  from  the 
levee  at  the  mouth  of  the  River  des  Pere.« 
to  the  Frisco  and  Terminal  Railroad  inter- 
section at  Maplewood.  The  two  chief  bene- 
fits to  be  derived  from  such  a  system  as  de- 
scribed would  be  (1)  the  opening  up  of  large 
areas,  now  idle,  to  good  industrial  use,  and 
(2)  an  opportunity  to  direct  through  freight 
around  the  city  rather  than  into  the  con- 
gested Mill  Creek  Valley,  as  is  now  done. 
The  total  cost  for  the  construction  of  the 
railroad,  including  right-of-way,  grading, 
culverts,  bridge  construction,  paving,  track 
work  and  all  related  items,  is  $526,616. 

From  the  Frisco  Railroad  in  Lindenwood 
east  as  far  as  Morganford  Road  there  is  a 
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strip  of  property  between  the  city  line  and 
the  proposed  channel  which  varies  in  width 
from  150  to  800  ft,  being  about  200  to 
SCO  ft  wide  on  the  average.  This  land  is 
mostly  unused.  With  the  proposed  improve- 
ments of  channel  and  railroad  it  would  still 
be  of  little  use  for  residence  or  industry, 
due  to  inaccessibility  and  its  steep  slope 
toward  the  river  channel.  Because  of  its 
natural  attractiveness,  its  use  for  park  pur- 
poses is  suggested.  The  very  limited  width, 
however,  would  indicate  that  a  drive,  rather 
than  a  number  of  disconnected  parks,  could 
best  be  built. 

The  estimated  cost  of  the  driveway  and 
adjacent  park  land,  280  acres  in  all,  bridges, 
grading,  paving  and  parking  complete,  is 
11,277,668. 

The  total  cost  of  the  River  des  Peres  plan 
is  $8,019,118,  divided  as  foUows: 


Open  channel,  cloaed  sewer  and  all  other 

related    construction    $5,816,450 

Double    track    industrial    railroad    com- 

^  Plete     526,000 

Driveway    Irom    Kingshighway    southwest 

to  McCausland  Avenue  and  Manchester  1,277,668 
Ivanhoe     Avenue  —  McCausland     viaduct 

(city's  share)    400,000 

Total    »8,019,118 


It  is  proposed  that  the  entire  sum  should 
be  raised  by  a  bond  issue,  the  term  of  which 
must  be  20  years,  according  to  the  present 
limitations  of  the  state  constitution.  Ap- 
proximately 72  per  cent  of  the  entire  cost 
of  the  proposed  plan  is  for  the  sewer  and 
channel  which  the  city  must  soon  construct. 
When  it  is  considered  that  for  an  additional 
28  per  cent  ($2,203,668)  untold  benefit  can 
be  derived  in  the  opening  up  of  idle  terri- 
tory to  industries  and  residence,  with  high- 
ly desirable  railroad  facilities,  a  complete 
circuit  driveway  and  a  good  street  plan,  the 
necessity  for  simultaneous  action  on  all 
projects  seems  obvious. 


Special  Details  in  Erection  Reduce  Secondary 
Stresses  in  Longest  Simple  Trusses 

Phosphor-Bronze  Bearing  Blocks  and  Steel  Castings  Allow  Rotation  in 
Two  Directions  During  Erection  of  720-Foot  Span  of  Metropolis  Bridge 


THE  720-ft.  record-breaking  span  of  the 
Metropolis  Bridge,  one  of  a  series  de- 
signed to  carry  the  Paducah  &  Illinois  Rail- 
road, a  separate  company  constituting  the 
connecting  link  between  Metropolis,  111., 
and  Paducah,  Ky.,  for  the  Chicago,  Burling- 
ton &  Quincy  Railroad  and  the  Nashville, 
Chattanooga  &  St.  Louis  Railway,  was 
swung  on  Dec.  11.  The  bridge,  which  was 
described  in  the  Engineering  Record  of 
July  10,  1915,  page  53,  is  more  than  a  mile 
long  and  is  designed  for  unusually  heavy 
live  loading — Cooper's  E-90  engines  fol- 
lowed by  7500  lb.  per  foot  of  track,  with 
an  impact  factor  which  is  independent  of 
the  loaded  length. 

The  long  span  is  the  first  through  span 
on  the  Kentucky  side.  The  trusses  of  this 
span  are  spaced  37  ft.  apart  on  centers,  and 
the  design  contemplates  double-track  opera- 
tion, although  only  a  single  track  is  to  be 
provided  at  this  time.  While  many  of  the 
details  and  much  of  the  design  of  this  720- 
ft.  span  of  the  Metropolis  Bridge  conform 
to  the  usual  practice  and  are  not  unusual, 
except  in  size,  the  details  of  the  hip  joint 
and  the  method  of  introducing  camber  to 
eliminate  secondary  stresses  in  the  truss 
members  are  of  special  interest.  The 
rocker  end  support  used  in  this  longest  sim- 
ple span,  which  exceeds  the  present  record- 
holding  span  of  the  St.  Louis  Municipal 
Bridge  by  52  ft.,  is  also  of  particular  inter- 
est at  this  time. 

The  main  chords,  end  posts,  end  lower 
chords  and  built-up  diagonals  in  the  cen- 


ter panels  are  of  silicon  steel,  the  eyebars 
and  pins  are  of  nickel  steel  and  the  bracing 
is  of  medium  carbon  steel.  As  indicated 
by  the  accompanying  details  of  the  hip 
joint  Uj  and  top-chord  joint  U„  the  main- 
chord  members  and  some  of  the  posts  are 
built-up  H-sections  with  longitudinal  cen- 
ter diaphragms,  laced  top  and  bottom  by 
flats  and  transverse  channels.  Eyebars  14 
in.  wide  are  used  for  the  diagonals  in  the 
two  end  panels  and  12  in.  wide  for  the 
hanger  verticals  U,L..  The  lower  cord 
bars  are  14  and  16  in.  wide,  and  eyebars 
are  used  for  the  hangers  at  the  subpanel 
points.  The  heaviest  eyebars  are  16  x 
1  15-16  in.  in  the  lower  chords  L,L„,  with 
14-in.  pins.  The  lower  chords  L^L,  are  of 
built-up  sections  consisting  of  four  webs 
39  X  1  in.  and  eight  angles  8  x  6  x  %  in. 

On  an  accompanying  drawing  are  indi- 
cated the  details  of  the  pin  plates  and  the 
lateral  and  portal  connections  at  the  hip 
joint  Uj.  In  order  to  transfer  the  chord 
stresses  from  the  center  diaphragms  to  the 
14-in.  pin,  these  diaphragm  web  plates  were 
notched  around  the  center  vertical  webs 
bearing  on  the  pin,  with  four  8  x  8  x  y2-in. 
angles  connecting  the  webs  together.  Notch- 
ing of  the  diaphragm  webs  and  splice  plates 
to  clear  pin  plates  was  also  necessary.  The 
gusset  or  tie  plates  on  the  bottom  flanges 
near  the  end  of  the  end  posts  and  top  chord 
UjU,  are  notched,  as  shown,  to  clear  the 
eyebar  verticals  U^L,  and  diagonals  U,L,. 

The  high  secondary  stresses  due  to  bend- 
ing of  the  main  members  of  this  subdivided 


DETAILS  AT 


HIP  JOINT  U,  AND  TOP  CHORD  JOINT  U^DIAPHRAGMS   CONNECTED   TO    VERTICAL  WEBS   TO   GIVE    PIN    BEARING 
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panel  type  of  truss,  especially  in  the  end 
posts,  are  decreased  by  proper  allowance 
made  in  locating  the  erection  positions  of 
the  lower  chord  panel  points  on  the  false- 
work. The  strains  in  the  subtruss  mem- 
bers, and  the  amount  by  which  the  end 
posts  and  diagonals  must  be  bent  out  of  line 
in  order  to  assume  a  straight  position  under 
the  prescribed  camber  loading  of  dead  load 
plus  one-half  uniform  live  load,  have  been 
computed.  The  accompanying  camber  dia- 
gram shows  the  resulting  positions  neces- 

f/msh  all  Surfaces  and 
Polish  Round  Surfaces 

V M 


sary  to  insure  a  horizontal  lower  chord  and 
straight  diagonals  under  the  camber  load- 
ing mentioned.  The  shop  length  of  all 
members  was  of  course  computed  upon  this 
basis. 

It  is  seen  that  the  end  posts  will  be 
erected  \y%  in.  out  of  alignment  at  M,  and 
are  given  a  reverse  bend  in  the  field  after 
the  splice  above  M,  is  made  secure.  The 
chord  splices  are  to  be  made  by  bringing 
the  sections  to  firm  bearing  and  true  align- 
ment, held  in  position  by  jacks  or  other- 
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wise,  then  drilling  the  holes  for  the  splice 
and  boring  the  pinhole. 

Erection  on  Rocker  Joint 

In  order  to  provide  for  the  relatively 
large  movements  due  to  the  camber  and 
possible  lateral  displacements  during  erec- 
tion, a  special  end  detail  has  been  designed. 
An  accompanying  drawing  indicates  the 
steel  castings  and  phosphor-bronze  bearing 
blocks  which  will  be  used  to  allow  rotation 
of  the  end  joints  L„  either  in  a  longitudinal 
or  a  transverse  plane.  It  is  seen  that  in- 
stead of  a  double-pin  rocker  casting,  a  bear- 
ing block  with  perpendicular  cylindrical 
bearing  surfaces  has  been  adopted. 

Exactness  in  the  placing  of  the  steel  on 
the  falsework  has  been  given  careful  con- 
sideration. It  is  seen  that  for  a  normal 
temperature  of  60  deg.  the  end  pin  L.  is  to 
be  set  5%  in.  off  the  center  of  the  perma- 
nent bearing  at  the  expansion  end,  varied 
proportionally  at  the  rate  of  1  in.  for  each 
18-deg.  change  in  temperature  above  or  be- 
low normal. 

This  bridge  was  designed  by  the  late  C. 
H.  Cartlidge,  bridge  engineer  of  the  Chi- 
cago, Burlington  &  Quincy  Railroad,  with 
Ralph  Modjeski,  consulting  engineer,  of 
Chicago,  supervising  the  design  and  details, 
which  were  worked  up  in  the  office  of  the 
railroad  company.  After  Mr.  Cartlidge's 
death  Mr.  Modjeski  was  placed  in  charge 
of  the  entire  construction.  The  substruc- 
ture is  being  built  by  the  Union  Bridge  &. 
Construction  Company  of  Kansas  City,  and 
the  superstructure  is  being  fabricated  and 
erected  by  the  American  Bridge  Company. 


Washington  Will  Spend  $5,000,000  on 
Roads  During  Next  Two  Years 

More  than  $5,000,000  will  be  spent  on 
Washington  roads  during  the  next  two 
years,  is  the  estimate  recently  made  by  the 
highway  commissioners  of  that  state.  The 
funds  to  be  expended  include  $2,000,000  of 
the  public  highway  fund,  to  be  raised  by  the 
one-mill  levy;  the  $3,000,000  permanent 
highway  fund,  raised  by  the  mill-and-a-half 
levy;  about  $430,000  federal-aid  money,  to 
be  spent  by  the  state,  and  $91,739  which 
represents  Washington's  share  of  the  pro- 
ceeds from  national  forests,  which  are  de- 
voted annually  to  building  of  roads.  The 
$3,000,000  which  it  is  estimated  vrill  be 
realized  on  the  mill-and-a-half  levy  will  be 
spent  by  the  counties  under  the  supervision 
of  the  state  department.  The  annual  ap- 
propriation from  the  forest-reserve  money 
will  be  expended  by  the  federal  government 
on  recommendation  of  the  state  highway 
department. 
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Reinforced-  Gypsum  T-Beams  for  Roof  Decks 
Cast  at  Site  and  Hoisted  to  Place  • 

Steel  Purlins  Eliminated  in  Sawtooth  Roof  by  Using  10-Foot  Spans — 
Units  Molded  in  13  Minutes  for  Rapid  and  Economical  Construction 

By  WHARTON  CLAY 
Architectural   Engineer,    United   States   Gypsum   Company,  Chicago 


EVIDENCE  that  the  recently  developed 
material  for  roof-deck  construction,  re- 
inforced gypsum,  tests  of  which  were  de- 
scribed by  Mr.  Marani  in  the  Engineering 
Record  of  Dec.  16,  page  745,  is  both  prac- 
ticable and  economical  is  presented  in  the 
application  to  10-ft.  spans  in  a  sawtooth 
roof  of  the  building  constructed  for  the 
Walker  Manufacturing  Company,  at  Ra- 
cine, Wis.  At  this  plant  rapid  and  econom- 
ical construction  resulted  from  the  use  of 
"Structolite,"  a  quick-setting  gypsum,  for 
T-beams  cast  in  a  molding  yard  near  the 
building  and  removed  from  the  molds  in 
about  15  minutes  ready  for  hoisting  to  the 
roof  in  about  4  hours.  This  is  the  first 
time  that  gypsum  has  been  reinforced  and 
used  like  concrete  for  a  span  as  long  as  10 
ft.  This  type  of  construction  eliminates 
the  steel  purlins,  as  the  gypsum  beams  span 
from  truss  to  truss. 

Development  of  Gypsum  Tile 

The  first  application  of  reinforced  gyp- 
sum was  the  development  of  factory-cast 
solid  reinforced  roof  tile  30  in.  long  and 
3  in.  thick,  weighing  only  13  lb.  per  square 
foot,  which  are  set  on  the  roof  between 
steel  tees.  To  decrease  the  cost  of  the  steel 
framing,  tile  from  4  to  6  ft.  long  were 
developed,  which  span  from  purlin  to  pur- 
lin to  eliminate  the  tees.  The  light  weight 
of  these  tile,  also  only  13  to  14  lb.  per 
square  foot,  was  maintained  by  increasing 
the  effective  depth,  using  a  slab  and  joist 
construction. 

In  order  further  to  decrease  the  struc- 
tural steel  cost,  the  development  of  a  tile 
which  spanned  from  truss  to  truss,  eliminat- 
ing the  purlins,  was  the  next  logical  step. 
However,  the  great  length  of  such  tile  made 
factorj'-cast  units  impracticable  because  of 
the  possibility  of  fracture  in  shipment. 
Therefore  the  longer  units  are  cast  at  the 
building  site.  As  the  time  of  set  of  gypsum 
can  be  controlled  in  the  manufacture  by  the 
use  of  retarder,  any  desired  speed  of  fabri- 
cation can  be  attained  and  the  number  of 
molds  reduced  to  a  minimum,  depending 
on  the  skill  and  number  of  the  workmen 
employed. 

The  process  of  casting  these  structural 
gypsum   units    is   well   illustrated   by   the 


methods  adopted  at  the  Walker  Manufac- 
turing Company  plant.  This  building  cov- 
ers an  area  180  x  200  ft.  and  is  of  saw- 
tooth-roof design,  with  columns  spaced  on 
20-ft.  centers  in  both  directions.  A  jack 
truss  midway  between  columns  reduces  the 
roof-tile  span  to  10  ft.  between  trusses. 
The  dimensions  and  design  of  the  T-beam 
reinforced-gypsum  units  were  given  in  the 
article  by  Mr.  Marani  previously  men- 
tioned ;  they  are  a  standard  type  similar  to 


HOISTING  DECK  UNITS — INTERIOR  VIEW 

reinforced-concrete  T-beams.  After  plac- 
ing they  are  covered  with  a  composition 
roofing. 

The  light  weight  of  this  roof  deck,  17  lb. 
per  square  foot,  made  it  possible  to  use 
minimum  sections  for  the  structural  frame. 
The  total  weight  of  the  steel  per  square 
foot  of  floor  area  is  5.5  lb.,  which  is  low  for 
this  type  of  construction. 

Collapsible  wooden  molds  were  built  just 
outside  the  building  line  at  the  freight  sid- 
ing and  near  industrial  tracks  which  enter 
the  building.  It  was  found  by  experiment 
that  only  thirteen  molds  were  required  for 


the  most  economical  operation.  The  first 
shipments  of  gypsum  were  manufactured 
with  sufficient  retarder  to  allow  the  work- 
men ample  time  to  learn  their  respective 
duties.  Successive  shipments  were  retarded 
less  and  less  until  this  small  and  inexpen- 
sive plant  increased  its  output  from  600  sq. 
ft.  to  2800  sq.  ft.  per  day.  At  this  speed 
the  gypsum  was  mixed,  cast  and  removed 
from  the  forms  in  a  completely  set  condi- 
tion in  only  15  minutes  and  was  ready  to 
be  hoisted  in  place  in  4  hours. 

The  maximum  day's  run  was  3120  sq.  ft. 
and  the  total  time  required  from  start  to 
finish  of  job,  manufacturing  and  laying  in 
place  32,000  sq.  ft.  of  roof,  was  only  16 
working  days,  making  an  average  of  2000 
sq.  ft.  per  day,  including  the  time  taken 
in  breaking-in  the  gang. 

Details  of  Operations  in  Casting  Units 

Each  man  had  his  specific  job  and  fol- 
lowed the  man  before  him  in  a  regular  path 
from  mold  to  mold.  No  opportunity  for  im- 
proper proportions  was  possible  in  this 
work,  as  the  gypsum  was  packed  in  bags  of 
exactly  the  weight  required,  so  that  two 
bags  made  a  tile. 

The  routine  followed  in  casting  the  T- 
beam  units  was  as  follows:  One  man  oiled 
the  mold  with  paraflSn  and  placed  the  rein- 
forcement on  %  x  %  x  2Y2-m.  gypsum 
chairs  set  in  the  bottom  at  the  quarter 
points;  two  men  carried  the  sacks  of  gyp- 
sum from  the  car  on  an  adjacent  siding, 
leaving  one  sack  untied  at  each  end  of  a 
mold;  one  man  carried  water  and  filled  the 
measuring  buckets  at  each  end  of  the  mold ; 
two  molders  and  two  helpers  poured  the 
gypsum  into  the  measured  water  in  the 
mixing  buckets,  agitating  the  mixture  and 
pouring  it  into  the  mold  at  the  ends.  One 
man  adjusted  the  reinforcement,  placed  the 
wire  mat  in  the  flange  and  struck  off  the 
top  even  with  the  mold. 

Wrecking  Forms 

Three  form  wreckers  followed  about  10 
to  15  minutes  later  taking  down  the  col- 
lapsible sides  of  the  forms,  cleaning  and 
reassembling  them.  The  tile,  now  firmly 
set,  was  carried  by  two  men  to  a  transfer 
car  at  one  side  of  the  molding  yard,  pushed 
into  the  building  and  unloaded  in  position 
below  its  location. 

The  triangular  end  walls  of  the  savrtooth 
section,  3  in.  thick,  were  poured  on  the  flat 
portion  of  the  roof  in  adjacent  bays  as 
monoliths,  and  then  raised  into  position  as 
complete  units. 

As  reinforced  gypsum  is  designed  to  be 
of  sufficient  strength  for  its  full  load  when 
wet,  operations  may  continue  during  any 


GYI-SUM  BEAMS  ARE  CAKKIED  TO  BOOF  ABOUT  4  HOURS  AFTER   LEAVING  CAR-CASTING  YARD 
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weather  conditions  when  men  will  work. 
Tile  last  molded  at  night  were  hoisted  the 
next  morning,  even  though  exposed  to  rain 
all  night.  Enough  heat  is  generated  in  the 
setting  of  the  gypsum  to  keep  the  material 
warm  and  prevent  damage  from  freezing 
temperature. 

Concrete  of  24  hours'  setting  time  on  this 
job  would  have  required  much  more  labor 
and  154  molds  instead  of  13  to  finish  the 
roof  in  16  working  days.  Although  free 
sand  and  free  gravel  were  available  on  the 
site  for  concrete  aggregate,  the  saving  in 
steel  due  to  the  lightness  of  structural  gyp- 
sum and  the  saving  in  labor  and  in  the  cost 
of  forms  made  the  gypsum  roof  cheaper  in 
place  than  a  concrete  roof. 

The  plant  of  the  Walker  Manufacturing 
Company  was  designed  and  built  by  the 
Arnold  Company,  Chicago,  under  the  direct 
supervision  of  P.  L.  Battey,  vice-president 
and  chief  engineer.  The  detail  design  of 
■the  roof  tile  was  made  by  Calev  Payne  of 
the  United  States  Gypsum  Company.  This 
company  has  been  developing  gypsum  for 
structural  purposes  for  several  years,  and 
made  the  special  tests  for  the  constructors 
and  owners,  as  quoted  in  the  article  by  Mr. 
Marani  in  last  week's  issue. 
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Topographic  Maps  Made  of 
1,237,520  Square  Miles 

This  Is  40.9  Per  Cent  of  the  United  States— 

1302  Stream-Gaging  Stations  in  39 

States,  Alaska  and  Hawaii 

IN  THE  ANNUAL  report  of  the  Secre- 
tary of  the  Interior  for  the  fiscal  year 
ended  June  30,  1916,  made  public  Dec.  7, 
Franklin  K.  Lane  discusses  the  results  of 
surveys  and  investigations  of  water  re- 
sources conducted  by  the  Department  of  the 
Interior. 

The  report  states  that  new  areas  amount- 
ing to  19,230  square  miles  were  mapped 
topographically,  making  the  total  area  of 
the  United  States  surveyed  to  date  1,237,- 
520  square  miles,  or  40.9  per  cent  of  the 
country.  Areas  aggregating  3486  square 
miles  were  resurveyed,  making  the  total 
area  surveyed  or  resurveyed  during  the 
year  22,716  square  miles.  These  surveys 
were  made  in  twenty-nine  states,  seventeen 
of  which  co-operated  in  the  work.  The 
technical  field  force  numbered  140,  and  in 
addition  36  technical  field  assistants  were 
employed. 

At  the  end  of  the  year  1302  gaging  sta- 
tions for  measuring  the  discharge  of 
streams  were  being  maintained  in  thirty- 
nine  states,  Alaska,  and  Hawaii.  Investi- 
gations of  underground  waters  have  been 
made  in  sixteen  states,  in  Alaska  and  in 
Cuba.  Investigations  of  the  present  and 
possible  use  of  both  surface  and  under- 
ground waters  have  been  made  in  connec- 
tion with  the  classification  of  public  lands, 
especially  with  reference  to  their  use  for 
power  under  government  permit  or  for  ag- 
riculture under  the  enlarged-homestead,  des- 
ert land,  or  Carey  acts.  In  the  hydro- 
graphic  work  three  states  and  Hawaii  co- 
operated, as  well  as  the  Reclamation  Serv- 
ice, Forest  Service,  Indian  Office,  Engineer 
Office,  Navy  Department,  War  Department, 
Department  of  Justice  and  the  city  of  San 
Francisco,  largely  in  the  study  of  the  flow 
of  certain  streams.  About  64  per  cent  of 
the  appropriation  of  $150,000  was  spent  on 
the  public-land  states,  largely  in  stream 
gaging.  The  technical  force  engaged  in  the 
work  on  water  resources  numbered  seventy. 


List  op  References  on  Valuation  of  Steam  Rail- 
ways. Prepared  by  the  Bureau  of  Railway  Kco- 
noraics.  Washington,  D.  C.  Bulletin  190,  Ameri- 
can Railway  Engineering  Association.  Paper, 
6x9  In. ;  154  pages.  Chicago,  American  Railway 
Engineering  Association. 

This  list  of  references  Is  limited  strictly  to  the 
economic  aspects  of  the  valuation  of  steam  rail- 
ways, all  but  the  more  striking  literature  relating 
to  other  public  utilities  being  excluded. 

Handbook  of  Formulas  and  Tables  for  Engineers. 
Compiled  by  Clarence  A.  Peirce,  assistant  pro- 
fessor of  power  engineering,  Cornell  University. 
Mathematical  sections  by  Walter  B.  Carver,  as- 
sistant professor  of  mathematics,  Cornell  Uni- 
versity. Second  edition,  revised  and  enlarged. 
Flexible  leather,  4  x  S%  in.:  188  pages;  illus- 
trated. New  York,  McGraw-Hill  Book  Company, 
Inc.     ?1.50  net. 

This  second  edition  of  this  useful  little  hand- 
book contains  a  few  corrections  of  errors  In  the 
first  edition  and  a  small  amount  of  new  material 
— including  formulas  of  hydraulics,  tables  of 
natural  logarithms  and  hyperbolic  functions. 
Requests  for  further  additions  were  denied  be- 
cause of  the  restriction  to  convenient  pocket  size. 

Community  Action  Through  Surveys.  By  Shelby 
M.  Harrison,  director,  department  of  surveys 
and  exhibits,  Russell  Sage  Foundation.  Paper,  6 
X  9  In. ;  29  pages.  New  York,  Russell  Sage  Foun- 
dation, 130  East  Twenty-second  Street.  10  cents. 
This  paper  was  presented  in  part  at  the  Indian- 
apolis meeting  of  the  National  Conference  of 
Charities  and  Correction  In  May,  1916. 

Citizen  Agencies  for  Research  in  Government, 
Part  1.  Bulletin  77,  Bureau  of  Municipal  Re- 
search. Paper.  6  x  9  In. ;  114  pages.  New  York, 
Bureau  of  Municipal  Research,  261  Broadway.  $1. 

Geology  and  Ground  Waters  of  Northeastern 
Arkansas.  Water-Supply  Paper  399,  U.  S.  Geo- 
logical Survey.  Paper,  6  x  9  In. ;  310  pages;  illus- 
trated.    Washington,  Government  Printing  Office. 

Bridge  Manual  for  County  Superintendents  of 
Highways,  Resident  Engineers  and  Inspectors. 
Bulletin  10,  Illinois  State  Highway  Departm3nt. 
Prepared  by  Clifford  Older,  bridge  engineer. 
Paper,  6  x  9  in.  ;  104  pages;  illustrated.  Spring- 
field, 111.,  State  Highway  Dapartment. 

The  Flow  of  Water  in  Wood-Stave  Pipe.  By 
Fred  C.  Scobey,  irrigation  engineer,  with  discus- 
sion by  others.  Bulletin  376,  U.  S.  Office  of  Public 
Roads  and  Rural  Engineering.  Paper,  6  x  9  in. ; 
96  pages ;  Illustrated.  Washington,  Government 
Printing  Office. 

Tabulated  Data  Relating  to  Fl-ow  op  Water 
U.sDkr  Pressure  Through  Clean  Closed  Pipes. 
By  George  T.  Prince,  C.  E.  Flexible  leather,  4  (^ 
X  6V4  in.;  149  pages;  illustrated.  New  York, 
D.  Van  Nostrand  Company.     $2  net. 

The  Administration  of  Industrial  Enterprises. 
By  Edward  D.  Jones.  Cloth,  5  x  7 ',4  In.;  442 
pages,  illustrated.  New  York  and  London,  Long- 
mans, Green  &  Company.     $2  net. 

Department  op  Wharves,  Docks  and  Ferries, 
Philadelphia:  Annual  Report,  1915.  Paper, 
6  X  9  in. ;  145  pages;  illustrated.  Philadelphia, 
George  S.  Webster,  Director,  Bourse  Building. 

Sewage  Disposal  for  School  Buildings  in  Ohio. 
Bv  R.  S.  Durrel  and  D.  E.  Adams,  assistant  engi- 
neers, division  of  sanitary  engineering,  Ohio  State 
Board  of  Health.  Paper,  6  x  9  in.;  13  pages; 
illustrated.  „,.„.,, 

Reprint  from  the  Ohio  Public  Health  Journal, 
August,  1916. 

Canadian  Trade  Index.  Cloth,  7  x  10  in.,  560 
pages.  Toronto,  Canada,  Canadian  Manufactur- 
ers'  Association.      $5   net. 

Standardization  of  Public  Employments,  Part  2. 
Practical  Side  of  Standardization  in  American 
Governments.  Bulletin  76,  Bureau  of  Municipal 
Research.  Paper,  6  x  9  in.;  148  pages.  New 
York,  Bureau  of  Municipal  Research,  261  Broad- 
way. 

Treatise  on  Hydraulics.  By  Mansfield  Merrlam. 
Tenth  edition,  revised  with  the  assistance  of 
Thaddeus  Merriman.  Cloth,  6  x  9  in. ;  565  pages ; 
illustrated.  New  York.  John  Wiley  &  Sons,  Inc., ; 
London,  Cliapman  &  Hall,  Ltd.     $4  net. 

In  this  latest  addition  of  Merrlman's  well- 
known  text  book,  over  40  pages  have  been  re- 
written and  minor  changes  made  In  about  50 
other  pages.  The  new  articles  treat  proportional 
weirs.  Biel's  formula  for  flow  In  pipes  and  chan- 
nels, backwater  due  to  bridge  piers  and  hydraulic 
machinery.  The  articles  on  turbines  have  been 
revised  to  Include  modern  turbines. 

Mechanical  Equipment  op  Buildings — Volume  1, 
Heating  and  Ventilation.  By  Louis  Allen  Hard- 
ing B.  S.,  M.  E.,  chief  engineer  and  member  of 
firm  of  John  W.  Cooper  Company,  Buffalo,  and 
Arthur  Cutts  Willard.  S.  B..  assistant  professor 
of  heating  and  ventilation.  University  of  Illinois. 
Leather,  7  x  9  in. :  615  pages;  illustrated.  New 
York,  John  Wiley  &  Sons,  Inc.     $4  net. 

This  first  volume  of  a  new  reference  work  for 
engineers  and  architects  treats  only  heating  and 


ventilation  systemi  and  detalli.  Subsequent 
volumes  are  planned  to  cover  power  plants,  ele- 
vators, lighting  systems,  refriaeratloii  p.aiiia, 
sprinkler  systems,  vacuum  cleaning  and  plumb- 
ing. The  object  of  the  authors  is  to  present  euf- 
hcient  theoretical  and  commercial  data  for  prac- 
tical use  in  the  drafting  room,  and  at  the  same 
time  show  students  the  relation  between  theo- 
retical principles  and  practical  applications.  Ex- 
tensive use  is  made  of  manufacturers'  data.  The 
first  volume  contains  21  chapters,  covering  the 
•  heating  and  ventilating  field  from  the  elementary 
definitions  of  heat  units  and  complete  theoretical 
treatment  of  fundamentals  up  to  the  dlscuxsion 
of  cost  of  equipment  and  the  prei>aration  of  plaaa 
and  specifications. 

Prooress  Reports  of  Experiments  in  Dust  Pb>- 
vention  and  Road  Pkeservation,  1915.  Bulle- 
tin 407,  U.  S.  Department  of  Agriculture,  Office 
of  Public  Roads  and  Rural  Engineering.  Paper, 
6  X  9  in. ;  71  pages.  Washington,  Government 
Printing  Office. 

Rules,  Regulations,  Forms  and  Pbacticb  Rela- 
TivB  to  thb  Control,  Distribution  and  Use  of 
the  Water  Resources  of  Oregon.  Compiled 
under  the  direction  of  John  H.  Lewis,  state  engi- 
neer, by  Percy  A.  Cupper,  assistant  state  engl. 
neer.  Paper,  6  x  9  In. ;  70  pages;  Illustrated. 
Salem,  Ore.,  Bulletin  6,  Office  of  State  Engineer. 

Water  Supply — Consideked  Principally  from  a 
Sanitary  Standpoint.  By  William  P.  Mason, 
professor  of  chemistry,  Rensselaer  Polytechnic  In- 
stitute. Fourth  edition,  rewritten.  Cloth,  6  x  > 
in. ,  528  pages ;  illustrated.  New  York,  John 
Wiley  &  Sons,  Inc. ;  London,  Chapman  A  HalL 
Ltd.     )3.75  net. 

Weights  of  Steel.  Computed  by  Thomas  J.  Elli- 
ott. Flexible  leather,  6  x  9  In. ;  882  pages.  Cleve- 
land, Ohio,  The  Penton  Publishing  Company. 
|20  net. 

For  the  use  of  engineers,  architects,  contractors, 
builders  and  steel  manufacturers  in  the  exact  com- 
putation of  weights  of  rolled  shapes  for  lengths 
varying  from  1/16  In.  up  to  60  ft.  It  al>o  Includes 
the  weights  of  round  and  square  rods  and  de- 
formed  reinforcing  bars  of  the  usual  lengths. 

Transactions  op  the  International  Enoineerino 
Congrkss.  1915;  Index  Volume  Paper,  6x9 
in. ;  273  pages.  San  Francisco,  W.  P.  Durand, 
chairman   of  committee  of  management 

Section  I  gives  historical  and  statistical  infor- 
mation :  section  2  short  abstracts  of  the  papers 
presented,  and  section  3  is  a  contents  and  author 
index. 

Monthly  Bulletin.  Pennsylvania  Depar-tmbnt 
OF  Labor  and  Industry,  September,  1916.  Paper, 
6  X  9  in. ;  104  pages.  Harrisburg,  Pa.,  William 
Stanley  Ray    state  printer. 

A  compilation  of  all  essential  portions  of  Penn- 
sylvania labor  laws  that  should  be  known  by  all 
employers,  employees,  employment  agents  and 
proprietors  of  Institutions  and  public  halla 
throughout  this  commonwealth. 


Books  Reviewed 


Municipal  Engineering  Practice 

Author,  A.  Prescott  Folwell,  past  president  of  the 
American  Society  of  Municipal  Improvements;  edi- 
tor of  Municipal  Journal.  Cloth.  6V4  x  9Vi  in.;  422 
pages :  illustrated.  New  York.  John  Wiley  &  Sons, 
Inc. ;  London.  Chapman  &  Hall,  Ltd.     J3.50  net 

Reviewed  by  John  H.  Gregory 

Consulting    Engineer    and    Sanitary    Expert,    New 
York  City 

In  this  interesting  book  the  author  has 
brought  together  matter  on  several 
branches  of  municipal  engineering  not 
readily  obtainable  elsewhere.  No  attempt 
is  made  to  treat  of  sewerage,  water  supply 
and  street  paving,  the  reader  being  referred 
to  standard  text-books  for  such  matters. 

The  first  chapter  is  devoted  to  a  discus- 
sion of  certain  fundamental  data  needed 
by  the  municipal  engineer  as  a  guide  in 
solving  many  of  the  problems  which  fall  to 
his  lot  to  work  out.  The  nine  subsequent 
chapters  treat  respectively  of  the  city  plan ; 
street-surface  details;  bridges  and  water- 
ways; city  surveying;  street  lights,  signs 
and  numbers;  street  cleaning  and  sprink- 
ling; disposing  of  city  wastes;  markets, 
comfort  stations  and  baths,  and  parks, 
cemeteries  and  shade  trees. 

The  author  has  had  an  exceptional  op- 
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portunity  for  acquiring  a  vast  amount  of 
information  on  the  subjects  of  which  the 
book  treats,  and  from  this  material  he  has 
selected  that  which  has  real  value.  He  has 
been  unusually  successful  in  presenting  this 
material  in  such  a  manner  as  to  make  the 
book  exceedingly  readable.  Although  the 
book  is  non-technical,  it  contains  a  great 
amount  of  practical  data  and  information 
which  the  technical  man  needs,  and  while 
some  of  the  subjects  are  treated  in  a  more 
or  less  general  manner,  others  are  gone 
into  in  much  detail. 

The  average  city  engineer,  especially  in 
the  smaller  and  medium-sized  municipali- 
ties, is  generally  supposed  by  the  layman 
to  be  an  expert  in  all  branches  of  municipal 
engineering,  and  it  is  especially  to  the  large 
number  of  such  engineers,  as  well  as  to  all 
engineers  who  may,  at  times,  be  called  on 
to  do  work  of  a  nature  similar  to  municipal 
engineering,  that  the  book  will  appeal.  To 
the  young  engineer  just  entering  the  field 
of  municipal  engineering  the  book  should 
be  invaluable.  If  carefully  and  conscien- 
tiously read  he  will  have  brought  to  his  at- 
tention many  suggestions  and  ideas  which 
otherwise  might  be  acquired  only  after 
many  years  of  active  practice.  And  if  city 
officials,  under  whose  general  direction 
municipal  engineering  works  are  carried 
out,  would  take  the  time  to  read  the  book 
they  would  be  well  repaid  for  the  time  thus 
spent. 

The  book  is  well  written,  contains  numer- 
ous carefully  chosen  illustrations,  both 
drawings  and  halftones,  and  is  well  indexed. 


Passenger  Terminals  and  Trains 

Author,  John  A.  Droege.  general  superintend- 
ent. New  York,  New  Haven  &  Hartford  Kailroad. 
Cloth,  6  X  9  in. ;  410  pages ;  illustrated.  New  York. 
McGraw-Hill  Book  Company,  Inc.     $5  net. 

Knowing  the  author  to  be  a  railroad  oper- 
ating official,  undoubtedly  fully  cognizant 
of  all  that  goes  to  make  up  a  convenient 
and  efficient  passenger  terminal,  and  recog- 
nizing in  "Passenger  Terminals  and  Trains" 
a  pioneer  in  the  field,  and  a  book  that  is 
worth  its  price  just  for  its  illustrations  of 
terminals  all  over  the  world,  the  reviewer 
hesitates  to  say  that  the  book  is  disappoint- 
ing. Perhaps  this  disappointment  is  be- 
cause the  author's  earlier  work,  "Freight 
Terminals  and  Trains,"  was  so  satisfying. 
The  new  book,  however,  seems  almost  to 
have  been  addressed  to  the  public  rather 
than  to  the  technical  man.  The  author 
does  not  set  forth  his  views  concisely,  but 
describes — in  very  interesting  fashion,  it 
is  true — station  after  station,  each  one  of 
which,  it  is  found  on  reading,  illustrates 
one  or  more  features  that  seem  desirable 
to  the  author.  The  track  layout  is  subordi- 
nated to  a  surprising  degree  to  the  ar- 
rangement of  facilities  in  the  building.  The 
architect  will  find  his  field  wholly  covered, 
but  the  track  man  will  have  to  be  contented 
with  generalities. 

The  chapters  that  directly  concern  the 
engineer  are  mainly  in  the  first  part  of  the 
book.  A  chapter  on  general  principles  is 
followed  by  one  on  construction  and  main- 
tenance details.  While  it  may  be  a  little 
difficult  to  find  the  author's  views  on  a 
specific  point,  the  latter  chapter  is  replete 
with  useful  suggestions. 

Chapter  3,  "Interlocking  and  Ap- 
proaches," is  one  of  the  disappointments  of 
the  book.  Written  in  collaboration  with  a 
signal  engineer  of  the  New  Ktaven,  it  fea- 
tures the  signaling  almost  to  the  exclu- 
sion of  the  track  details.    Important  as  the 


signal  system  is,  the  best  system  in  the 
world  could  not  save  a  terminal  with  an 
ineffective  arrangement  of  ladders,  cross- 
overs and  approach  tracks.  The  chapter 
gives  little  help  on  this  point. 

Through  stations,  head  stations,  water- 
front terminals  and  the  terminals  of  New 
York  City  are  the  subjects  of  the  next  four 
chapters.  These  rank  with  the  best  in  the 
book,  and  give  the  reader  106  pages,  abund- 
antly illustrated  with  both  photographs  and 
plans.  They,  with  a  Chapter  3  on  somewhat 
different  lines,  would  give  both  the  archi- 
tect and  the  track  man  a  comprehensive 
idea  of  how  to  combine  in  the  solution  of 
their  problems  the  best  that  has  been  done 
elsewhere.  The  track  man  would  still  have 
to  go  to  a  subsequent  chapter  on  car-clean- 
ing plants  to  learn  about  coach  yards,  and 
here,  again,  he  would  fail  to  find  useful 
recommendations  of  the  yards  and  termi- 
nals committee  of  the  American  Railway 
Engineering  Association  relative  to  track 
centers,  desirability  of  stub  tracks,  and  the 
like. 

Three  more  chapters  in  the  book,  on  small 
stations,  foreign  passenger  trains  and  ter- 
minals and  electrification,  are  of  direct  in- 
terest to  the  engineer.  The  remaining 
chapters  would  appeal  to  him  as  a  railroad 
man  rather  than  as  an  engineer,  as  some  of 
the  titles  indicate — "The  Station  Master," 
"The  Ticket  Office,"  "Train  Indicators," 
"Accidents  and  Their  Prevention,"  etc. 
Two  of  them,  "Passenger-Terminal  Opera- 
tion" and  "Passenger-Train  Operation," 
suggest  that  perhaps  here  will  be  found 
mention  of  the  studies  of  terminal  opera- 
tion made  by  the  yards  and  terminals  com- 
mittee of  the  American  Railway  Engineer- 
ing Association.  There  is  no  such  mention. 
The  chapters  are  written  from  the  view- 
point of  how  the  operating  department  can 
satisfy  the  public  with  the  facilities  avail- 
able, not  whether  the  facilities  are  of 
proper  capacity  or  arrangement. 

And  now,  having  found  considerable  fault 
with  the  volume,  the  reviewer  would  urge 
all  interested  in  passenger  terminals  to  read 
it.  While  the  book  does  not  tell  all  that  a 
terminal  designer  should  know,  it  tells 
much  and  shows  much  by  plan  and  picture. 
And  it  is  likely  to  be  some  time  before  the 
subject  is  covered  better. 


Laboratory  Manual  of  Bituminous 
Materials  for  Highway  Use 

Author,  Prfevost  Hubbard,  chemical  engineer, 
chief  of  the  Division  of  Road  Material  Tests  and 
Research.  Office  of  Public  Roads  and  Rural  Engi- 
neering, U.  S.  Department  of  Agriculture  ;  lecturer 
in  highway  engineering  chemistry,  Columbia  Uni- 
versity. Cloth,  6Vt  X  9%  in.;  153  pages;  illus- 
trated ;  blank  pages  for  notes.  New  York,  John 
Wiley  &  Sons,  Inc. ;  London,  Chapman  &  Hall,  Ltd. 
»1.50  net. 

Reviewed  by  S.  Whinery 

Consulting  Engineer,   New   York   City 

In  this  little  book  the  author  has  brought 
together  and  systematized  the  laboratory 
technique  of  classifying,  analyzing  and  test- 
ing the  various  bitumens  that  are  now  so 
largely  used  in  paving  and  highway  work. 
Heretofore  most  of  the  literature  on  the 
subject  has  been  scattered  through  books, 
the  proceedings  or  committee  reports  of 
technical  societies,  and  the  engineering 
press,  and  was  not  always  readily  available 
to  the  student  or  engineer. 

The  reader  is  likely  to  be  impressed  with 
the  idea  that  the  main  purpose  of  the  au- 
thor was  the  preparation  of  a  suitable  text- 
book for  classes  in  the  technical  schools, 
but  like  all  good  text-books,  it  deserves,  and 


is  likely  to  have,  a  much  wider  field  of 
usefulness. 

The  book  is  not  confined  strictly  to  the 
chemical  and  physical  processes  and  results 
of  the  laboratory ;  it  contains  much  valuable 
information  on  the  mineralogy,  classifica- 
tion, and  physical  properties  of  the  bitu- 
mens, and  their  uses  in  highway  building. 

One  feature  of  the  book  is  especially 
worth  noting.  Following  the  description  of 
each  analysis  or  test  is  a  concise  discussion 
of  its  interpretation,  value,  or  significance 
as  related  to  highway  work.  After  all,  this 
is  the  important  thing  to  be  kept  in  mind, 
for  the  most  complete  and  accurate  labora- 
tory work  is  of  little  practical  value  unless 
we  know  how  to  apply  it  intelligently  so  as 
to  obtain  the  best  results  under  varying 
conditions. 

The  book  is  divided  into  three  parts. 
Part  1  is  devoted  to  types  and  classification 
of  bituminous  materials,  the  collection  and 
preparation  of  samples,  and  forms  for  re- 
cording results.  It  includes  more  than  five 
pages  of  definitions  of  words  and  phrases 
used  in  connection  with  highway  work,  as 
adopted  by  or  proposed  to  the  technical 
societies. 

Part  2,  entitled  "Methods  of  Testing," 
covers  the  laboratory  work  proper  and  the 
interpretation  or  value  of  the  tests.  Part 
3,  on  "Characteristics  of  the  More  Impor- 
tant Bituminous  Materials,"  is  devoted  to  a 
brief  but  comprehensive  description  of  the 
various  bitumens  used  in  highway  work 
and  their  characteristics. 

On  the  whole,  the  book  covers  its  field 
very  satisfactorily  and  is  a  valuable  addi- 
tion to  our  literature  on  highway  con- 
struction. 


American  Sewerage  Practice: 
Volume  3 — Sewage  Disposal 

Authors,  Leonard  Metcalf  and  Harrison  P.  Eddy. 
Second  edition,  with  appendix  on  activated  sludge, 
and  minor  revisions.  Cloth,  6^4  x  9»^  in.;  877 
pages ;  illustrated.  New  York,  McGraw-Hill  Book 
Company,  Inc. ;  London,  Hill  Publishing  Company. 
Ltd.     $6  net. 

Reviewed  by  George  W.  Fuller 

Consulting  Engineer,   New  York   City 

Under  date  of  Aug.  29,  1916,  in  reprint- 
ing this  volume,  the  authors  have  taken  ad- 
vantage of  the  opportunity  to  add  an  ap- 
pendix of  about  twenty-five  pages  descrip- 
tive of  the  activated-sludge  process  for  the 
treatment  of  sewage  and  other  waste 
liquids.  This  new  matter  is  a  comprehen- 
sive, conservative  statement  of  this  phase 
of  the  subject  and  will  be  read  with  interest 
by  all  those  who  are  engaged  in  the  con- 
sideration of  sewage-disposal  problems  of 
magnitude. 

Slight  revisions  where  necessary  have 
also  been  made,  as  is  customary  in  books 
of  this  size  and  character. 


Gage  Stations  in  Oregon  Stream 

In  order  to  compile  more  complete  rec- 
ords of  the  flow  of  Oregon's  streams  on 
which  to  base  studies  of  water-power 
and  irrigation  possibilities,  gage  stations 
have  recently  been  established  on  nearly 
all  the  important  streams  in  that  state  not 
heretofore  gaged.  Weekly  reports  of  gage 
readings  will  be  made  to  the  government. 
The  installations  were  made  under  the  di- 
rection of  Charles  F.  Batchelder  of  the 
U.  S.  Geological  Survey  and  V.  H.  Reine- 
king,  consulting  engineer,  of  Portland,  who 
recently  completed  a  2500-mile  trip  by  auto- 
mobile, undertaken  to  establish  the  stations 
and  employ  resident  recorders. 
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Sand  Boxes  to  Lower  Arch 
Centers 

Sir:  Referring  to  the  article  by  Frank 
P.  McKibben  in  your  issue  of  Oct.  28,  page 
530,  Professor  McKibben  mentions  the  cast- 
steel  double-screw  wedges  that  were  used  at 
the  Rocky  River  arch,  Cleveland,  and  states 
that  the  cost  is  said  to  have  been  somewhat 
in  excess  of  that  of  sand  boxes.  If  you  will 
refer  to  the  article  on  "Steel  Centering  Used 
in  the  Construction  of  the  Rocky  River 
Bridge,"  written  by  the  writer  and  pub- 
lished in  the  Transactions  of  the  American 
Society  of  Civil  Engineers,  Vol.  74,  page  9, 
you  will  find  the  estimated  cost  of  sand 
boxes,  screw  wedges,  screw  jacks  and 
hydraulic  jacks  for  this  work. 

The  screw  wedges  cost  $350  more  than 
the  sand  boxes  and  saved  more  than  this 
amount  to  the  contractor,  due  to  the  fact 
that  they  were  designed  to  lift  the  dead  load 
pf  the  centering  as  well  as  to  lower  the  cen- 
tering when  the  load  of  the  arches  was  on. 
These  double-acting  screw  wedges  were  very 
successful  and  enabled  the  centers  to  be  re- 
moved and  jacked  up  into  their  new  position 
in  a  remarkably  short  time,  and  it  is  the 
writer's  opinion  that  they  proved  themselves 
to  be  far  superior  to  sand  boxes  for  this 
purpose.  These  wedges  were  purchased  by 
the  McClintic-Marshall  Construction  Com- 
pany after  they  were  used  at  the  Rocky 
River  bridge,  and  it  is  our  understanding 
that  some  of  them  were  used  at  Panama  in 
the  erection  of  the  lock  gates  for  the  canal. 

Wilbur  J.  Watson, 
Chief  Engineer,  Wilbur  J.  Watson  &  Com- 
pany. 

Cleveland. 

[The  following  estimated  costs  of  the  dif- 
ferent types  of  lowering  devices  are  given 
in  the  article  to  which  Mr.  Watson  refers: 
Sand  boxes,  $1,300;  screw  wedges,  $1,650; 
screw  jacks,    $2,000,   and   hydraulic  jacks, 

$2,400.— Editor.] 


bottom  of  the  joints.  Water  from  the  street 
hydrants  might  be  used  to  do  the  work,  if  it 
was  found  not  to  disturb  the  sand  cushion 
with  which  practically  all  former  pavements 
of  brick  were  laid.  There  would  be  hardly 
enough  moisture  from  the  condensed  steam 
to  do  any  damage.  Inter  Nos. 

[Undoubtedly  some  one  has  tried  out  the 
grouting  of  old  brick  pavements  as  sug- 
gested, although  it  is  doubtful  if  any  one 
has  used  steam  to  clean  out  the  joints.  A 
discussion  of  this  addition  to  the  mainte- 
nance engineer's  remedies  is  solicited. — 
Editor.] 

Gage  to  Measure  Rail  Wear 

Sir:  The  article  in  the  Engineering 
Record  of  Nov.  4,  page  555,  describing  a 
gage  for  measuring  wear  on  rails,  brings 
to  the  writer's  mind  a  device  used  by  him 
in  1906  as  tapeman  with  the  Chicago  & 
North  Western  Railway,  at  Omaha.  The 
apparatus  consisted  of  a  template  of  sheet 
metal,  made  to  fit  the  standard  section  of 
rail  to  be  measured,  and  a  triangular  gage 


Why  Not  Grout  Cracks  of  Old 
Brick  Pavements? 

Sir:  Much  has  been  written  recently  about 
monolithic  brick  pavements  and  improved 
methods  of  grouting,  but  I  have  failed  to  see 
anything  about  cleaning  out  the  cracks  of 
old  pavements  and  refilling  them  with  grout. 
Many  miles  of  brick  pavements  are  in  very 
fair  shape  so  far  as  the  general  contour  and 
surface  are  concerned,  but  the  edges  of  the 
joints  have  spalled  off  and  the  filler  has  been 
replaced  by  dirt.  Why  cannot  these  cracks 
be  cleaned  out  and  the  pavement  grouted  to 
make  it  smooth  and  sanitary,  to  say  nothing 
of  materially  prolonging  its  life? 

A  simple  way  of  removing  the  dirt  is  es- 
sential; the  grouting  process  is  sufficiently 
standardized  not  to  need  any  discussion.  It 
is  suggested  that  a  comparatively  small 
boiler  could  be  mounted  on  a  truck  to  fur- 
nish steam  through  a  hose  and  nozzle  under 
high  pressure  for  the  purpose  of  loosening 
up  the  dirt  in  cleaning  the  joint  clear  to  the 
bottom.  It  would  probably  be  advantageous 
to  flush  the  street  of  any  surface  material  to 
start  with  so  as  to  moisten  the  dirt  to^  the 


RAIL  SECTION  SHEET  MCTAL  TEMPLATE 

TEMPLATE    FOR    STANDARD    RAIL    SECTION 

of  the  same  material  graduated  as  shown 
in  the  drawing. 

The  work  was  done  by  two  men,  one 
keeping  the  notes  and  the  other  manipulat- 
ing the  tools.  The  template  was  held 
against  the  base  and  web  of  the  rail,  the 
gage  inserted  at  the  points  a,  b,  c,  or  at 
others  if  desired,  and  the  amount  of  wear 
recorded  as  read  on  the  gage. 

The  foregoing  statements  are  from  mem- 
ory, but  are  believed  to  be  essentially  cor- 
rect. C.  H.  Eiffert. 

Dayton,  Ohio. 


How  Shall  He  Melt  Lead  from 
Joints  of  Water  Line? 

Sir:  What,  in  your  judgment,  is  the  best 
way  to  melt  lead  from  joints  of  an  aban- 
doned 24-in.  cast-iron  water  line?  I  may 
become  interested  in  taking  up  16,000  ft. 

I  was  thinking  of  uncovering  the  pipe 
with  a  dragline,  spading  by  hand  below  the 
spring  line,  melting  out  the  lead  two-thirds 
of  the  way  around  from  the  top  side  down, 
using  a  gasoline  blow  torch  or  a  carbide 
outfit,  pulling  the  pipe  and  hoisting  it  to 
the  bank  with  the  dragline. 

If  you  are  able  to  give  me  any  ideas  along 
lines  thafwill  help  I  will  appreciate  it.  The 
job  is  large  enough  to  afford  spending  a  few 
dollars  in  equipment. 

Houston,  Tex.  Harry  Watts. 

[Perhaps  some  of  the  readers  of  the  En- 
gineering Record  can  suggest  a  good  method 
of  doing  the  work.— Editor.] 


New  Methods  Devised  for  Building 
Ships  of  Concrete 

Sir:  In  a  recent  issue  of  the  Engineering 
Record  I  noticed  an  article  regarding  Nor- 
wegian concrete  barges  and  a  short  com- 
ment by  a  naval  engineer,  who  stated  that 
although  numerous  barges  of  this  kind  had 
been  built  in  this  country  and  the  Panama 
Canal  Zone,  their  use  had  not  been  an  un- 
qualified success  and  that  the  possible  ad- 
vantages in  cost  would  be  more  than  coun- 
teracted by  increased  cost  of  propulsion  due 
to  the  heavier  weight  of  the  vessel. 

There  is,  without  question,  a  great  future 
for  reinforced  concrete  in  ship  construction. 
The  first  attempts  have  necessarily  been 
crude  and  have  therefore  not  always  been 
entirely  successful.  However,  we  must  not 
forget  that  all  great  inventions,  especially 
in  ship  construction,  have  been  the  results 
of  scientific  development  of  ideas  which 
often  were  introduced  by  laymen  in  a  very 
crude  form,  and  were  later,  with  the  assist- 
ance of  experienced  marine  engineers,  trans- 
formed into  the  great  successes  of  the  pres- 
ent day.  Compare  the  steamship  of  to-day 
with  the  first  vessels  of  this  kind.  Con- 
sider the  difficulties  which  had  to  be  over- 
come in  introducing  iron  and  steel  in  ship 
construction  and  you  will  probably  agree 
that  the  concrete  ship  of  the  future  will 
undergo  the  same  development  change  of 
opinion,  and  of  course  will  also  be  a  great 
success  after  the  combined  experiences  of 
the  marine  and  the  concrete  engineer  have 
come  to  its  assistance. 

I  have  made  the  building  of  concrete  ships 
one  of  my  life's  problems,  and  have  care- 
fully studied  the  scientific  principles  which 
must  be  adopted  in  order  to  insure  success. 
Not  only  for  the  construction  of  smaller 
vessels,  as  barges  and  scows,  is  con- 
crete an  entirely  suitable  material,  but 
also  for  large  ocean-going  ships  will  its 
use  be  perfectly  safe  and  extremely  ad- 
vantageous. 

The  principal  faults  of  all  previous  at- 
tempts at  concrete-ship  construction  have 
been  that  concrete  builders  tried  to  use 
everyday  methods  and  means  in  design  and 
mixing  and  applying  the  materials.  Most 
of  these  vessels  were  built  of  ordinary  con- 
crete mixed  and  placed  in  the  common  way. 
The  special  requirements  of  ultimate  ser- 
vice were  not  suflSciently  taken  into  con- 
sideration. The  designs  were  made  with- 
out consultation  with  marine  engineers,  and 
the  strains  which  the  empty  and  the  loaded 
ship  had  to  resist  under  all  the  different 
and  changing  conditions  were  only  more  or 
less  intelligently  guessed  at 

In  spite  of  all  this,  however,  satisfactory 
results  have  been  obtained  in  most  cases, 
and  therefore  the  subject  is  worthy  of  care- 
ful consideration  and  encouragement,  espe- 
cially at  this  time  when  the  production  of 
freight  ships  is  one  of  the  greatest  prob- 
lems of  all  nations. 

So  far  two  methods  have  been  used  for 
the  construction  of  concrete  barges: 

The  first  method  consisted  in  building  an 
inside  and  outside  form  for  the  ship's  hull, 
and  between  these  forms  (which  were  sepa- 
rated to  allow  for  intended  wall  thickness) 
the  necessary  reinforcement  was  placed. 
Then  a  concrete,  composed  of  Portland  ce- 
ment, sand  and  crushed  stone  or  gravel,  was 
poured  in  a  semi-liquid  condition  to  fill 
the  forms  and  to  incase  the  steel  reinforce- 
ment. After  the  concrete  had  sufficiently 
hardened,  the  forms  were  removed  and  the 
barge  was  finished  by  pouring  bulkheads. 
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division  walls,  decks,  etc.,  in  a  similar  man- 
ner. 

This  method  resulted  in  extremely  clumsy 
and  heavy  vessels,  which  can  only  be  used 
for  sand  and  construction  barges.  The  ship 
itself  is  unelastic,  and  in  collision  with 
wharfs  and  other  vessels  dangerous  cracks 
develop  which  are  difficult  to  repair  and 
which  will  often  result  in  loss  of  the  entire 
ship. 

The  second  method  consists  in  using  a 
light  steel  skeleton,  placing  over  the  outside 
of  it  an  expanded  metal  or  wire  fabric  and 
finishing  the  hull  by  plastering  over  this 
sheathing  a  rich  mortar  coating  in  the  same 
manner  as  light  curtain  and  partition  walls 
are  formed  in  fireproof-building  construc- 
tion. This  method  is  a  great  improvement 
over  the  first  one,  but  can  only  be  used  for 
smaller  boats,  launches,  etc.,  and  of  course 
is  practically  out  of  the  question  for  freight 
barges. 

I  have  invented  and  developed  a  series  of 
entirely  new  methods  of  construction  which 
not  only  solve  the  problem  in  a  scientifically 
correct  manner,  but  allow  the  building  of 
large  and  small  concrete  vessels  of  remark- 
able elasticity  and  of  comparatively  light 
weight.  In  addition  to  this,  the  cost  of  con- 
struction is  greatly  reduced  because  no 
forms  are  required.  All  concrete  is  han- 
dled, applied  and  finished  by  machinery 
especially  designed  by  me  for  this  purpose. 
The  risk  of  poor  workmanship  is  almost 
completely  eliminated. 

Owing  to  the  present  international  patent 
situation,  I  am  not  able  to  publish  complete 
details  of  construction.  In  order,  however, 
to  give  some  advance  information  to  your 
readers  who  are  interested  in  the  subject 
I  will  here  explain  the  general  outlines  of 
the  methods  employed  in  my  systems: 

The  ship's  hull  consists  of  a  strong  frame- 
work of  steel,  which  is  so  designed  that  the 
combined  strength  and  advantages  of  steel 
and  concrete  are  fully  recognized.  This 
truss  frame  is  erected  and  riveted  in  the 
ordinary  manner.  In  the  completed  ship 
the  steel  frame  is  entirely  incased  in  con- 
crete and  thereby  protected  against  rusting. 
By  this  incasing  the  steel  members  are  also 
stiffened  and  the  buckling  stresses  are 
greatly  reduced.  For  this  reason  the  steel 
members  of  the  frame  are  of  simple  de- 
sign and  relatively  light  weight. 

After  the  steel  frame  is  completed  it  is 
covered  with  my  multiple-unit  wall  con- 
struction of  varying  thickness.  The  walls 
are  formed  of  a  high-grade  concrete  ap- 
plied by  compressed  air,  and  each  section 
is  independently  reinforced  by  networks  of 
light  steel  bars  and  wire  mesh.  All  ship 
walls,  bulkheads,  decks  and  partitions  are 
formed  in  a  similar  manner  without  the 
presence  of  any  construction  or  connection 
joints,  so  that  the  completed  ship  is  one 
seamless,  monolithic  structure. 

The  concrete  is  composed  of  Portland 
cement  and  crushed  quartz  or  other  suitable 
stone  material.  All  pieces  not  passing  a 
y2-in.  screen  are  rejected.  These  materials, 
with  the  necessary  waterproofing  medium 
and  the  water  for  proper  hydration,  are 
mixed  and  ground  together,  and  before  be- 
ing placed  are  properly  conditioned  to  re- 
duce the  danger  of  cracking  because  of 
excessive  expansion  and  contraction. 

The  material  so  prepared  is  applied  in 
even  and  uniform  layers  by  means  of  a 
powerful  stream  of  compressed  air  with  a 
special  machine  named  the  "Tector,"  espe- 
cially designed  by  me  for  this  purpose.  For 
the  material  combination  thus  described  the 


name  "Torcrete"  has  been  adopted.  It  is 
really  a  waterproof  concrete  of  highest  pos- 
sible quality. 

After  the  last  coat  of  Torcrete  has  suf- 
ficiently hardened,  the  outer  surfaces  are 
rubbed  down  to  an  even,  smooth  finish  with 
rotary  compressed-air-driven  grinders,  and 
the  entire  ship  may  be  painted  as  usual. 

These,  of  course,  are  only  the  general  out- 
lines of  future  cement,  or  rather  Torcrete, 
ship  construction.  These  methods  can  also 
be  advantageously  employed  for  reconstruc- 
tion and  repair  of  old  steel  ships  and  for 
placing  of  bulkheads,  tanks  and  decks  in 
old  hulls. 

The  principal  advantages  of  the  Torcrete 
ship  are  its  low  cost  and  the  rapidity  with 
which  such  vessels  can  be  built.  However, 
even  at  a  considerably  higher  price,  its  use 
would  be  of  greatest  value  for  cargoes 
which  require  even  temperatures  and  which 
are  destructive  to  steel.  For  tank  barges, 
ore  and  coal  boats,  refrigerator  ships  and 
similar  vessels,  the  advantages  of  a  non- 
rusting  ship  will  be  quickly  recognized.  Im- 
provements will  be  made  as  quickly  as  the 
development  suggests,  and  of  course  the 
combined  experiences  and  efforts  of  marine, 
concrete  and  structural  engineers  must  be 
utilized  to  the  fullest  extent. 

Carl  Weber, 
President,  Cement-Gun  Construction  Com- 
pany. 

Chicago. 

Longest  Span  Slab  Used  in 
Chicago  Hospital 

Sir:  It  is  to  be  regretted  that  J.  Norman 
Jensen  did  not  give  more  data  in  regard  to 
the  36-ft.  15-in.  tile  hospital  floor  described 
and  illustrated  in  the  Engineering  Record 
of  Aug.  19,  page  233,  and  show  where  it 
does  or  does  not  meet  the  requirements  of 
the  Chicago  building  code.  In  this  code  we 
note  that  1:2:4  concrete  is  limited  to  700 
lb.  extreme  fiber  stress,  also  that  the  clear 
space  for  concrete  below  steel  must  equal 
the  diameter  of  bar,  which,  in  this  case, 
would  place  the  center  of  steel  11/2  in.  from 
the  bottom  and  I6V2  in.  from  the  top. 

Making  use  of  the  portion  of  the  web  of 
beam  below  the  flange  as  being  more  favor- 
able than  the  use  of  the  flange  alone,  we 
find  the  neutral  axis  to  be  6.08  in.  below 
the  top  and  the  effective  depth  to  be  14.47 
in.  The  weight  of  this  floor,  including  6  lb. 
for  the  plastered  ceiling  below,  and  steel  is 
about  128  lb.  per  square  foot,  which  with 
50  lb.  for  the  live  load  gives  a  total  load  of 
178  lb.  per  square  foot.  As  no  reinforce- 
ment is  shown  in  the  top  at  the  ends,  this 
beam  must  be  considered  as  discontinuous, 
and  wP/S  must  apply.  The  resulting  mo- 
ment at  the  center  is  489,900  in.-lb. 

The  extreme  fiber  of  the  concrete  is 
stressed  to  806  lb.  per  square  inch.  This 
is  15  per  cent  above  the  allowable  code  value 
of  700  lb.  per  square  inch. 

A  great  many  architects  and  some  engi- 
neers seem  to  think  partitions  have  no 
weight,  and  these  are  neglected  in  their 
calculations.  In  the  article  referred  to  the 
statement  is  made  that  with  this  design 
the  partitions  can  at  any  time  be  shifted 
to  whatever  position  any  new  arrangement 
of  rooms  may  dictate.  Now,  assuming  an 
8-ft.  corridor  and  a  12-ft.  ceiling  and  light 
partitions  of,  say,  3-in.  "Pyrobar"  weigh- 
ing 16  lb.  per  square  foot,  we  obtain  a  mo- 
ment in  the  beam  of  46,700  in.-lb.,  and  for 
the  partition  between  the  rooms  a  moment 
of  225,800  in.-lb.  if  taken  by  one  beam,  or 


112,900  in.-lb.  if  divided  between  two  beams, 
or  75,260  in.-lb.  if  distributed  over  three 
beams.  Taking  the  latter  supposition,  we 
have  489,900  -f  46,700  +  75,260  =  611,860 
in.-lb.,  producing  a  stress  in  the  extreme 
fiber  of  the  concrete  of  1000  lb.  per  square 
inch,  which  would  require  2.35  sq.  in. 
of  steel  reinforcement  in  the  bottom, 
against  2  sq.  in.  shown.  If  a  reinforced- 
concrete  floor  or  other  structure  after  be- 
ing "skinned"  will  pass  the  building  de- 
partments simply  upon  test,  why  not  make 
the  test  method  apply  to  steel  construction 
as  well? 

Charles  F.  Serviss, 
The  Walter  P.  Rice  Engineering  Company. 

Cleveland. 

[The  foregoing  letter  was  submitted  to 
Mr.  Jensen,  and  his  reply  follows. — Editor.] 

Sir:  In  reply  to  the  communication  of 
C.  F.  Serviss,  I  beg  to  advise  that  the  de- 
sign in  question  met  with  the  approval  of 
the  engineers  of  the  Building  Department 
of  Chicago,  and  the  test  was  also  satisfac- 
tory to  this  department.  As  Mr.  Serviss 
did  not  clearly  show  how  he  obtained  the 
results  he  did,  it  was  impossible  to  check 
his  figures. 

In  regard  to  the  sweeping  denunciation 
of  architects,  I  wish  to  state  that  this  de-  ^ 
sign  was  prepared  by  a  firm  of  architects 
whose  fame  in  certain  lines  of  building 
construction  is  national.  It  seems  almost 
a  waste  of  energy  to  discuss  and  attempt 
to  prove  the  weakness  of  a  piece  of  con- 
struction which  was  carrying,  without  any 
evidence  of  failure,  a  load  five  times  the 
live  load  for  which  it  was  designed. 

J.  Norman  Jensen, 

Chicago.  Architectural  Engineer. 


To  Compute  Properties  of  Unsym- 
metrical  Sections 

Sir:  The  article  in  your  issue  of  Dec. 
2,  page  682,  entitled  "To  Compute  Proper- 
ties of  Unsymmetrical  Sections,"  is  another 
illustration  of  the  saying,  "There  is  noth- 
ing new  under  the  sun,"  as  the  identical 
method  illustrated  was  shown  in  the  first 
edition  of  "Osbom's  Tables,"  published  in 
1886,  thirty  years  ago. 

Frank  C.  Osborn, 
Consulting  Engineer. 

Cleveland.  

Sir:  I  noticed  in  your  issue  of  Dec.  2 
an  article  on  page  682  giving  a  method  of 
computing  moment  of  inertia  of  box  sec- 
tions. This  identical  method  is  one  which 
I  have  used  for  a  number  of  years  and 
which  I  presented  in  my  book  on  plate- 
girder  design,  which  was  published  in  1913 
by  the  McGraw-Hill  Book  Company,   Inc. 

Lewis  E.  Moore, 
Bridge  and  Signal  Engineer,  Massachusetts 
Public  Service  Corporation. 

Boston. 

[It  was  realized,  when  published,  that 
this  was  an  old  method;  however,  for  the 
benefit  of  the  many  students  and  engineers 
found  to  be  using  the  longer  methods,  it 
was  decided  to  present  it. — Editor.] 


Colorado  Town  Cannot  Prohibit 
Pavement  Use  by  Ordinance 

Fort  Collins,  Col,  tried  to  prohibit  by 
ordinance  the  use  of  its  new  paved  district 
by  wagons  hauling  beet  pulp,  but  it  has  had 
to  repeal  the  ordinance  to  comply  with  in- 
junction orders  of  the  district  court. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  mtist  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches.   

Full- Width  Iron-Shod  Screed  Gives 
Crown  to  Concrete  Road 

By  J.  M.  GATES,  Jr. 
Superintendent,  Pittman  Construction  Com- 
pany, Atlanta,  Ga. 
IN  ORDER  to  give  the  required  curved 
crown  to  an  18-ft.  concrete  road,  a  full- 
width  screed  shod  with  No.  12  gage  iron 
has  been  found  to  be  rapid  and  satisfactory. 
This  screed,  illustrated  in  one  of  the  photo- 
graphs, is  built  up  of  two  %-in.  boards  8 
in.  wide  at  the  ends  and  20  ft.  long,  trimmed 
on  the  lower  edges  to  the  desired  curved 
outline  for  the  road  surface  to  a  crown  of  2 
in.  in  18  ft.,  making  them  6  in.  wide  at  the 
center.  The  boards  are  fastened  with 
screws  to  2  x  4-in.  blocks  spaced  about  2 
ft.  3  in.  apart,  and  shod  on  the  bottom  with 
No.  12  gage  iron  8  in.  wide,  turned  up  1  in. 
on  each  side  and  screwed  to  the  boards  on 
side  and  bottom  and  to  the  separating 
blocks,  using  countersunk  screws  on  the 
bottom. 

Two  handles  at  each  end  are  made  of 
bent  %-in.  round  iron  and  a  %-in.  pipe  6 
in.  long,  fastened  through  end  blocks  by 
y2-in.  bolts  7  in.  long.  To  give  weight  to 
the  screed,  the  trough  between  the  boards 
may  be  filled  with  stone  or  earth.  In  oper- 
ation, the  screed  is  handled  by  one  man  at 
each  end  and  supported  by  the  2  x  4-in. 
timber  form  boards  on  the  sides,  being 
pushed  back  and  forth  to  bring  the  concrete 
down  to  the  exact  level.  A  long-handled 
roller  is  then  run  over  the  surface,  which  is 
finished  by  dragging  with  a  %-in.  hose. 

The  concrete  aggregates  were  delivered 


CONCRETE    ROAD    MATERIALS    DELIVERED    ON 
PLANKING   PRESBajVE  SUBGRADE 

on  a  plank  roadway  placed  on  the  completed 
subgrade  for  a  distance  of  1000  ft.  This 
distance  was  just  sufficient  to  store  enough 
material  for  two  days'  run  of  the  mixer. 
For  this  roadway  2x8-in.  pine  boards  16 
ft.  long  were  used. 

Another  special  feature  of  this  concrete 
road  work  is  the  use  of  a  simple  expansion 
joint  detail.  These  joints  are  located  every 
25  ft.  by  placing  a  %-in.  board  supported 
by  six  %-in.  round  iron  pins  16  in.  long 
hooked  over  the  top  and  driven  8  in.  into  the 
subgrade.  Tar  paper  is  laid  against  this 
board,  with  the  top  edge  2  in.  below  the  top 
of  the  board,  to  which  it  is  held  by  11/2  x  Vs- 
in.  iron  staples  9  in.  long.  Thus  when  the 
concrete  is  placed  no  evidence  of  the  joint 
appears  at  the  surface,  but  the  contraction 
occurring  in  winter  weather  causes  crack- 
ing at  the  plane  of  weakness  above  the  tar- 
paper  joint. 


The  road  here  described  is  called  the 
Mason  and  Turner  Ferry  road,  located  a 
few  miles  outside  of  Atlanta,  Ga.  It  is  2.25 
miles  long  and  connects  with  the  Hightower 
road,  which  is  1.7  miles  long  and  of  similar 
construction.  Both  roads  are  being  built, 
under  the  supervision  of  the  writer,  by  the 
Pittman  Construction  Company,  of  Atlanta. 


FULL-WIDTH    SCREED    LEVELS    AND   CROWNS    CONCRETE    ROAD— ROLLER   FOLLOWS 


Temporary  Studs  Aid  in  Spacing 
Steel  for  Circular  Reservoir 

By  D.  H.  MATHIAS 
Circular  Concrete  Company,  Minneapolis,  Minn. 

VERTICAL  2  X  43  in  which  20d.  spikes 
were  driven  at  proper  intervals  were 
used  recently  to  support  in  exact  position 
the  horizontal  steel  reinforcing  for  a  small 
circular  concrete  reservoir,  constructed  by 
the  writer's  firm,  until  this  steel  could  be 
wired  securely  to  the  vertical  reinforcing 
rods.  The  proper  placing  of  the  horizontal 
steel  in  reinforced-concrete  tanks  and  bins 
of  the  circular  type  is  of  the  first  impor- 
tance if  the  strength  of  the  steel  is  to  be 
developed,  but  is  a  matter  of  considerable 
difficulty  from  a  practical  point  of  view, 
especially  with  thin  walls,  as  those  who 
have  built  such  structures  are  well  aware. 
Though  the  practical  diflliculties  might  be 
solved  by  designing  the  steel  with  closely 
spaced  vertical  rods  of  large  size,  such  a 
design,  in  most  cases,  would  require  con- 
siderably more  steel  than  is  really  neces- 
sary. 

The  concrete  reservoir  referred  to,  which 
was  completed  this  year,  is  32  ft.  in  diame- 
ter and  15  ft.  deep.  Wood  forms  were 
used.  The  outside  forms  and  vertical  steel 
rods  were  set  first.  Next,  sixteen  of  the 
2  X  4s  mentioned,  with  the  20d.  spikes, 
driven  just  through  them  at  proper  inter- 
vals in  the  flat  side,  were  stood  up  around 
the  outside  of  the  circle  to  which  the 
horizontal  reinforcing  was  set,  with  the 
heads  of  the  nails  projecting  inward.  These 
uprights  were  then  fastened  securely  to 
the  outside  form  so  that  when  the  steel 
was  placed  on  the  spikes  and  against  the 
2  X  4s  it  was  at  the  proper  distance  from 
the  outer  surface  of  the  wall.  After  the 
horizontal  steel  had  been  properly  fas- 
tened to  the  vertical  rods,  forming  a  stiff 
structure  which  had  been  erected  in  correct 
position  before  it  was  required  to  carry 
its  own  weight,  the  spikes  were  pulled  from 
the  inside  of  the  reservoir  and  the  2  x  4s 
removed.         ^^^^ 

Rigid  Guide  Frame  Holds  Wood 
Sheet  Piles 

By  C.  LOUIS  ZULL 

Inspector,  U.  S.  Engineer  Office, 

Florence,  Ind. 

AN  EXTRA-HEAVY  and  rigid  frame, 
shown  in  the  sketch,  has  saved  time 
and  given  satisfactory  results  in  driving 
with  swinging  leads  the  10  x  12-in.  wood 
sheeting  required  under  the  lock  and  guide 
walls  at  government  dam  39  on  the  Ohio 
River.    More  than  3500  of  these  piles,  from 
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STIFF  RUNWAYS  PREVENT  TWISTING 

20  to  25  ft.  long,  are  required  for  this  part 
of  the  dam.  Each  pile  is  made  by  spiking 
to  the  10-in.  sides  of  a  10  x  12-in.  timber 
a  3  X  4-in.  tongue  on  one  side  and  two 
3  X  3-in.  pieces  to  form  a  groove  on  the 
other. 

The  runway,  the  construction  of  which 
is  shown  in  the  sketch,  was  built  with  the 
center  space  exactly  10  in.  wide,  so  that 
the  stiffness  of  the  construction  would  be 
developed  to  hold  the  piles  from  twisting 
out  of  line.  In  setting  it,  the  cross-piece 
at  one  end  rested  in  an  8-in.  notch  cut  out 
between  the  last  two  piles  driven.  The 
other  end  was  set  to  line,  and  braced  se- 
curely on  each  side  to  prevent  shifting. 
Twenty-two  piles  could  be  driven  before 
the  runway  need  be  moved,  so  that,  once 
set,  it  was  good  for  12  to  16  hours'  driv- 
ing. Moving  required  only  about  20  min- 
utes, the  runway  being  handled  with  the 
pile  line. 

Dam  39  is  being  built  by  U.  S.  Govern- 
ment forces  in  charge  of  L.  H.  Prell,  as- 
sistant engineer.  Charles  E.  Hammell, 
junior  engineer,  is  in  charge  of  the  inspec- 
tion. 

Emergency  Chute  Made  Cheaply 
of  2  X  4s  and  Sheet  Iron 

CONFRONTED  with  the  necessity  for 
a  substitute  length  of  chute  in  the  con- 
struction of  a  $250,000  building  at  Tacoma, 
and  with  10  to  15  days  required  to  order  and 
receive  a  new  length  of  steel  chute,  Mr. 
Pearson,  superintendent  for  the  contrac- 
tors, built  the  wood-and-sheet-iron  chute 
shown  in  the  photo- 
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graph  for  $35,  and 
put  it  to  work  with- 
out delaying  the  job. 
As  indicated  in  the 
sketch,  the  chute  is 
made  of  No.  16  gage 
sheet  iron  bent  to  a 


semicircle  and  nailed  at  the  sides  to  2  x  4-in. 
pieces.  The  chute  is  24  ft.  long,  and  the 
center  14  ft.  of  this  length  is  trussed  with 
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Tool  for  Gripping  Bars 

FOUR    MEN    CAN    REACH    LARGE   OUTPUT   DOUBLE-BENDING  EACH   END  OF   BAR  AT   SAME  TIME 


%-in.  rods  secured  to  the  2  x  4s  with  brack- 
ets of  2-in.  strap  iron.  The  bottom  section 
of  sheet  iron  projects  about  3  ft.  beyond 
the  end  of  the  2  x  4s,  and  a  hopper  30  in. 
long  and  10  in.  high  is  built  on  the  upper 
end.  It  is  stated  that  the  home-made  chute 
cost  about  half  the  price,  delivered  to  the 
job,  of  a  manufactured  chute  of  the  same 
length. 

The  building  in  question,  known  as  the 
Jones  Block,  is  being  erected  by  the  Realty 
Construction  Company  of  Tacoma. 


Bend  Both  Ends  of  Bar  at  Once  on 
Rigid,  Durable  Bench 

By  GEORGE  W.  DAVIDSON 
Providence,  R.  I. 

A  RIGID,  durable  steel  bench  which  can 
be  quickly  set  to  make  any  sort  of  bends 
in  reinforcing  bars  up  to  IVa  in.  square, 
and  on  which  both  ends  of  a  bar  may  be 


WOOD  AND  SHECT-IRON  CHUTE,  BUILT  ON  THE  JOB,  SAVED  TEN  DAYS'  DELAY 


bent  at  the  same  time,  was  recently  built 
by  the  writer  while  steel  foreman  on  a 
reinforced-concrete  contract,  and  has  given 
satisfactory  service  on  two  consecutive  jobs 
of  this  sort. 

The  main  part  of  the  machine  is  a  30-ft. 
fixed  rail  made  of  two  15-ft.  lengths  of  4- 
in.  channel  mounted  on  five  angle-iron  tres- 
tles. At  right  angles  to  this  rail,  and  built, 
as  shown  in  the  details,  so  that  they  can 
be  moved  along  it,  are  two  sliding  rails 
supported  at  their  outer  ends  by  angle  legs. 
These  also  are  made  of  channels.  Be- 
tween the  two  sliding  rails  on  the  fixed 
rails  are  mounted  two  movable  jaws.  On 
each  of  the  movable  rails  is  mounted  a 
sliding  point,  which  is  used  to  gage  the 
first  bend  and  against  which  the  second 
bend  is  made.  A  scale  is  marked  on  each 
of  the  three  rails,  so  that  the  jaws,  mov- 
able rails  and  points  can  be  quickly  set 
without  the  use  of  a  rule  to  make  a  double 
bend  ranging  in  offset  from  3  in.  to  4  ft. 
The  bending  tools  shown  in  this  sketch  are 
used  to  afford  sufficient  leverage  to  make 
a  sharp  bend  quickly.  Plate  washers  are 
used  in  the  jaws  when  bars  of  less  than 
the  maximum  size  are  bent. 

In  using  the  machine  a  bar  is  laid  in  the 
two  movable  jaws.  One  man  with  a  bend- 
ing tool  standing  outside  the  bend  grips 
the  rod  and  bends  it  over  past  the  movable 
point  and  a  second  man  with  another  tool 
catches  the  rod  beyond  the  movable  point 
and  bends  it  back  against  it.  A  large  out- 
put can  be  obtained  with  the  machine  by 
using  four  men,  bending  both  ends  of  the 
bar  at  once,  and  having  extra  laborers  to 
supply  and  take  away  the  bars. 

The  machine  is  rigid,  durable  and  large 
enough  for  bending  any  steel  ordinarily  re- 
quired. On  the  other  hand,  it  is  readily 
knocked  down  for  shipment,  and  two  men 
can  erect  it  in  an  hour.  Five  men  can 
move  it  around  the  job.  With  this  machine 
two  men  can  bend  1%-in.  square  bars 
steadily  without  fatigue. 
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Illinois  Central  Presents 
Electrification  Plan 

For  Suburban  Service  in  Chicago  Within  Next 

Five     Years — Ordinance     Submitted     to 

Railway  Terminal  Commission 

Electrification  of  the  suburban  service  in 
Chicago  by  the  Illinois  Central  Railroad  with- 
in five  years  after  the  beginning  of  construc- 
tion on  its  new  terminal  is  a  feature  of  the 
ordinance  presented  by  the  road  Dec.  14  to 
the  Railway  Terminal  Commission.  The  docu- 
ment contains  the  concessions  asked  of  the 
city  in  the  construction  of  the  new  terminal  and 
extension  of  the  railroad  system  upon  shore- 
line property  acquired  from  the  South  Park 
Commission  in  lieu  of  the  company's  surrender 
of  its  riparian  rights. 

The  company  asks  permission  to  build  a 
four-track  subway  in  Grant  Park  between  its 
present  right-of-way  and  Michigan  Avenue. 
This  subway  may  be  subject  to  joint  use  of 
any  future  traction  subway  system.  The  plans 
for  the  new  passenger  terminal  include  track 
facilities  for  the  accommodation  of  all  roads 
now  entering  the  La  Salle  and  the  Dearborn 
stations. 

Other  Provisions  of  Ordinance 

The  ordinance  also  provides  for  the  estab- 
lishment by  South  Park  commissioners  of  five 
bathing  beaches  between  Twelfth  and  Fifty- 
first  streets,  and  for  the  construction  of  the 
Eighteenth  Street  connection,  bringing  prac- 
tically all  of  the  railroads  into  communication 
with  harbor  district  No.  3,  between  Sixteenth 
and  Thirty-fifth  streets.  Indiana  Avenue  is  to 
be  widened  to  100  ft.  and  extended  diagonally 
across  the  block  lying  east  of  Michigan  Ave- 
nue between  Thirteenth  and  Twelfth  streets, 
railroad  property  upon  which  the  present  sta- 
tion stands  is  to  be  dedicated  as  part  of  Grant 
Park,  and  the  company  is  to  be  allowed  to  fill 
in  five  slips  near  Randolph  Street  and  use 
ground  for  railroad  purposes.  The  ordinance 
also  says  that  disputes  regarding  terms  of 
ordinance  are  to  be  settled  by  arbitration,  and 
prior  grants  canceled  and  rights  defined  are 
to  be  granted  ip  perpetuity. 

Railroad's    Point   of    View 

In  a  statement  emphasizing  the  railroad's 
point  of  view  and  benefits  to  the  public,  C.  H. 
Markham,  president,  said  that  the  proposed 
scheme  of  operation  would  eliminate  70  to  80 
per  cent  of  the  switching  and  smoke  from  the 
dowTitovra  lakefront.  "Location  of  the  road 
on  the  •  lakefront  always  has  been  a  liability 
and  not  an  asset,  as  is  generally  believed,  and 
the  only  way  the  company  can  be  recompensed 
for  surrender  of  its  riparian  rights  along  the 
lakefront,  and  in  addition  thereto  surrender 
of  the  site  for  the  Field  Museum,  the  widening 
of  Indiana  Avenue  and  extension  of  Twelfth 
Street  and  Grant  Park,  will  be  in  the  securing 
of  rights  to  use  the  new  property  acquired  un- 
der contract  with  the  South  Park  commis- 
sioners for  purposes  which  will  permit  of  ar- 
ranging with  other  railroad  companies  to  use 
its  passenger  terminal." 


Open  South  Tube  of  East  River  Tunnel 

The  final  blast  in  the  south  tube  of  the  tun- 
nel from  Old  Slip,  in  Manhattan,  to  Clark 
Street,  Brooklyn,  New  York  City,  was  fired 
last  Tuesday  morning.  This  tube  is  for  the 
eastbound  trains  of  the  dual  rapid-transit  sys- 
tem, and,  like  its  twin,  the  north  tube,  which 
was  opened  Nov.  28,  will  connect  the  Seventh 
Avenue  subway  with  the  first  subway  in 
Brooklyn. 


Highway    Officials    Convene 
in  St.  Louis 

Twenty-five  States  Represented — Think  Expan- 
sion Joints  in  Concrete  Roads  Unnecessary 
— Maintenance  Serious  Question 

The  third  annual  meeting  of  the  American 
Association  of  State  Highway  Officials  was 
held  Dec.  5,  6  and  7  at  St.  Louis,  with  repre- 
sentatives from  twenty-five  states  in  attend- 
ance. The  federal-aid  road  bill,  road-surfac- 
ing materials  and  their  cost,  maintenance  of 
roads,  highway  legislation  and  bridge  patents 
and  recent  decisions  were  among  the  subjects 
discussed.  The  interpretation  by  the  Secretary 
of  Agriculture  of  the  federal-aid  road  bill, 
which  had  been  drafted  by  the  association,  was 
given  considerable  prominence.  While  the  of- 
ficials were  not  in  full  accord  with  the  inter- 
pretations of  the  secretary  and  with  the  rules 
and  regulations  that  he  promulgated  for  the 
operation  of  the  bill,  it  was  the  consensus  of 
opinion  that  this  was  co-operative  work  and 
that  the  state  highway  departments  were  ready 
to  try  the  secretary's  interpretation  of  the 
bill  and  his  rules  and  regulations  and  do  every- 
thing possible  to  make  the  act  a  success  in  fur- 
thering the  construction  of  roads. 

New  Field  for  Use  of  Bitumen 

In  the  discussion  relating  to  surfacing  mate- 
rials information  was  given  that  indicated  the 
opening  up  of  a  new  field  for  the  use  of  bitu- 
men in  road  surfacing.  This  was  in  connec- 
tion with  the  construction  of  sand-clay,  top- 
soil  and  gravel  roads,  such  as  are  being  built 
so  extensively  throughout  the  South.  Many 
officials  stated  that  they  did  not  consider  it  nec- 
essary to  use  expansion  joints  in  concrete 
roads,  but  that  the  concrete  after  it  was  set 
would  crack,  and  then  these  contraction  cracks 
could  be  used  as  expansion  joints. 

One  of  the  principal  points  brought  out  in 
discussing  brick  pavements  was  that  while 
formerly  it  was  considered  necessary  to  lay 
the  brick  on  a  sand  cushion,  now  the  brick  is 
laid  in  green  cement,  with  better  results.  Pho- 
tographs were  exhibited  of  a  working  model 
of  a  paving  machine  used  in  laying  pavements 
in  the  shops  of  the  William  Bayley  Company, 
Springfield,  Ohio.  The  device  prepares  the 
foundation  for  the  brick,  places  the  grout, 
shapes  it,  and  lays  either  brick,  asphalt  blocks, 
wood  blocks,  or  other  form  of  block  pavement. 

It  was  shown  that  the  question  of  mainte- 
nance of  public  T'iads  is  one  of  the  most  seri- 
ous now  confronting  state  highway  depart- 
ments. All  agree  that  provision  must  be  made 
for  the  maintenance  of  roads  as  fast  as  they 
are  built. 

When  the  subject  of  bridge  patents  and  re- 
cent decisions  was  introduced,  it  was  learned 
that  many  state  highway  departments  have  ex- 
perienced considerable  inconvenience  and  ex- 
pense in  regard  to  certain  patents  that  have 
been  awarded  in  connection  with  bridge  de- 
signs. It  was  thought  that  some  of  these 
claims  ought  not  to  be  patented.  Among  them 
were  patents  on  straight  or  curved  wing  walls 
below  the  roadway  level,  protection  apron  pro- 
jecting downward  into  bed  of  stream,  horizon- 
tal projection  depressed  below  pavement,  span- 
drel or  girder  cantilevered  on  abutment,  and 
claims  in  regard  to  re-alignment  of  coping 
formations. 

The  officers  elected  at  this  meeting  for  the 
ensuing  year  were:  George  P.  Coleman,  Rich- 
mond, Va.,  president;  A.  B.  Fletcher,  Sacra- 
mento,  Cal.,  vice-president;  Joseph  Hyde  Pratt, 
Chapel  Hill,  N.  C,  secretary;  F.  F.  Rogers, 
Lansing,  Mich.,  treasurer;  W.  D.  Uhler,  Har- 
risburg,  Pa.,  chairman  executive  committee. 


12,000  Snow-Fighters  Prevent 
New  York  Traffic  Tieup 

CommiBsioner  Fetherston  Mobilizes  Emergency 

Force  at  Quick  Notice  and  Uses  102 

Motor  Snow  Plows 

New  York  City's  snow-fighting  system, 
which  John  T.  Fetherston,  street  cleaning  com- 
missioner, has  been  perfecting  for  several 
years,  met  a  severe  test  last  week  when  it  was 
called  upon  for  the  first  time  this  season  to 
clear  away  a  12-in.  fall  of  snow  occurring  be- 
tween 6  a.  m.  and  9  p.  m.  Friday,  Dec.  15.  A 
few  hours  after  the  first  flakes  had  .settled  upon 
the  city  streets  12,000  emergency  workers  and 
regular  street-cleaning  department  employees 
had  been  mobilized,  and  their  efforts,  rein- 
forced by  102  motor-driven  plows  and  the  use 
of  the  municipal  sewerage  system  as  a  means 
of  snow  disposal,  succeeded  in  preventing  any 
serious  tieup  of  traffic,  in  spite  of  the  unusual 
severity  of  the  storm.  The  response  to  the  call 
for  emergency  snow-fighters  exceeded  all  ex- 
pectations of  street-cleaning  department  offi- 
cials, for  with  the  present  condition  of  the 
labor  market  great  difficulty  had  been  antici- 
pated in  recruiting  the  force  up  to  a  strength 
sufficient  to  cope  with  a  real  storm.  A  strike 
of  garment  workers  in  New  York,  however,  is 
believed  to  be  responsible  in  part  for  the  large 
turnout. 

Emergency  Men  Called 

The  Weather  Bureau  notified  the  Depart- 
ment of  Street  Cleaning  that  a  heavy  snowfall 
could  be  expected  on  Dec.  15.  At  9:25  a.  m. 
the  automobile  snow  plows  of  the  snow-fighting 
force  were  ordered  to  start  work.  At  10  a.  m. 
the  snow-fighting  force  (emergency  laborers 
and  regular  D.  S.  C.  sweepers)  began  work  in 
the  various  districts,  and  by  1  p.  m.  12,000  men 
were  at  work  clearing  crosswalks  and  nearside 
car  stops  and  sewering  and  piling  snow,  each 
gang  in  its  appointed  place  with  the  necessary 
equipment  of  shovels,  picks,  pan  scrapers,  red 
flags,  hose,  etc.  This  first  shift  of  laborers 
worked  until  11  p.  m.  Friday,  when  a  second 
shift  was  started,  composed  of  6000  emer- 
gency laborers  and  half  the  regular  sweeping 
force,  the  latter  acting  as  squad  leaders. 
These  7500  men  worked  from  11  p.  m.  Friday 
until  8  a.  m.  Saturday. 

One  hundred  and  two  5-ton  motor  trncks, 
with  snow  plows  attached,  started  work  on 
Friday,  and  continued  all  day  until  8  a.  m.  Sat- 
urday. On  Saturday  morning  1300  contrac- 
tors' trucks  and  1500  laborers  started  carting 
snow,  and  continued  work  all  day  Saturday. 

Pay  $36,000  in  Silver 

After  the  last  snow-fighting  shift,  ending  at 
8  a.  m.  Saturday,  5320  emergency  laborers  and 
1500  sweepers  continued  snow  work,  sewering 
and  piling  until  5  p.  m.  Saturday,  when  pay- 
ment to  12,000  snow-fighters,  who  worked  Fri- 
day and  up  to  8  a.  m.  Saturday,  was  started 
and  finished  by  8  p.  m.  This  is  said  to  estab- 
lish a  new  record  for  prompt  payment  of  emer- 
gency laborers  by  municipalities,  where  the 
usual  red  tape  of  making  out,  certifying  and 
auditing  payrolls  must  be  complied  with.  The 
men  were  paid  at  106  different  points  in  Man- 
hattan, The  Bronx  and  Brooklyn,  and  as  the 
banks  closed  at  12  o'clock  Saturday  it  was 
necessary  to  secure  money  promptly.  More 
than  $36,000  was  paid  in  silver,  as  no  bills 
were  procurable. 

Work  continued  Saturday  night  in  the  down- 
town section  of  Manhattan  only,  where  200 
contractors'  trucks  and  400  laborers  worked. 

On  Sunday  morning  every  possible  force 
was  put  to  work  on  the  snow  job,  including  all 
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regular  employees  of  the  street  cleaning  de- 
partment and  as  many  emergency  laborers  as 
could  be  secured.  The  total  force  on  Sunday 
amounted  to  10,000  laborers  and  sweepers  and 
3610  vehicles. 

The  total  depth  of  snowfall  given  by  the 
Weather  Bureau  amounted  to  12  in.  The 
snowfall  started  about  6  a.  m.  on  Friday, 
Dec  15,  and  continued  falling  heavily  until 
about  9  p.  m.,  then  intermittently  until  2  a.  m. 
Saturday. 

By  Saturday  morning,  according  to  the  de- 
partment records,  all  main  arteries  had  been 
plowed  and  the  snow  piled  so  that  traffic  moved 
freely.  Most  of  the  side  streets  had  been 
either  plowed  or  piled.  By  6  p.  m.  Sunday 
most  of  the  snow  was  removed  from  the  main 
arteries  and  important  crosstown  streets.  The 
total  area  scheduled  for  snow  work  is  over 
30,000,000  sq.  yd.,  equivalent  to  a  roadway 
60  ft.  wide  reaching  from  New  York  to  Chi- 
cago (950  miles). 

The  surprising  fact  developed  in  the  snow- 
fighting  force  was  that  9000  men  reported  for 
work  without  special  notice  on  the  part  of 
the  Police  Department,  and  very  few  of  these 
men  had  registered  in  advance  of  the  snow 
job.  Just  where  the  men  came  from  is  not  at 
all  certain,  but  there  is  a  garment  workers' 
strike  on  in  New  York,  and  possibly  a  great 
many  of  the  garment  workers  applied  for 
snow  jobs.  The  City  College,  Columbia  Uni- 
versity and  New  York  University  were  re- 
quested to  send  students.  Some  of  the  stu- 
dents volunteered  to  shovel  snow,  but  the  num- 
ber who  actually  did  work  is  not  known  at  this 
time. 

Snow-fighters  are  paid  30  cents  an  hour. 
After  the  storm  is  over,  when  emergency  labor 
is  employed,  the  men  are  paid  25  cents  an 
hour.  Each  shift  runs  for  9  hours,  and  4 
hours  are  allowed  for  the  first  shift  to  get  un- 
der way.  Thus,  men  on  the  first  shift  may 
work  13  hours,  if  they  report  at  the  station  at 
the  time  the  call  is  sent  out. 


Highway  Conference  January  29  to 
February  3  at  Pittsburgh 

The  Pennsylvania  State  Highway  Depart- 
ment will  again  co-operate  with  the  University 
of  Pittsburgh  in  offering  a  conference  on  high- 
way construction  and  maintenance  in  Thaw 
Hall,  University  of  Pittsburgh,  from  Jan.  29 
to  Feb.  3  inclusive.  While  the  course  is  in- 
tended to  be  a  continuation  of  the  subjects 
discussed  at  last  year's  short  course  in  high- 
way engineering,  the  conferences  will  be  so 
arranged  that  those  not  present  last  year  may 
take  up  the  work  with  those  who  attended.  The 
leaders  in  the  discussion  of  the  various  sub- 
jects will  be  selected  from  the  state  highway 
department  officials,  school  of  engineering  fac- 
ulty and  others. 

A  new  building  for  housing  the  laboratory 
for  testing  highway  materials,  now  in  process 
of  erection,  will  be  completed  in  time  for  use 
during  the  conference.  Those  desiring  tests  of 
materials  should  send  their  samples  to  Pro- 
fessor L.  C.  McCandliss  not  later  than  Jan. 
15.  No  charge  will  be  made  for  tests  to  those 
attending  the  conference.  A  registration  fee 
of  $5  is  charged. 


American  Waterworks  Association 
Convenes  in  Richmond  Next  May 

The  thirty-seventh  annual  convention  of  the 
American  Waterworks  Association  will  be  held 
at  the  Jefferson  Hotel,  Richmond,  Va.,  May  7 
to  11,  according  to  an  announcement  just  issued 
by  President  Leonard  Metcalf.  Several  im- 
portant committees  will  report  at  this  meet- 
ing, among  them  those  on  electrolysis,  water 
consumptian  and  private  fire  protection.  Some 
important  changes  in  the  constitution  also  will 
be  considered.  The  executive  board  urges 
members  to  send  at  once  to  the  secretary  sug- 
gestions for  papers  or  topics  for  discussion. 
It   ta   planned    to   devote   at   least  three   full 


sessions  to  "Superintendents'  Day"  if  the 
superintendents  will  provide  the  material  to 
fill  the  time.  The  nominating  committee  has 
selected  the  following  candidates  for  offices 
in  the  association  during  the  ensuing  year: 
President,  Theodore  A.  Leisen,  general  super- 
intendent, Board  of  Water  Commissioners,  De- 
troit, Mich.;  vice-president,  Charles  R.  Hen- 
derson, Davenport,  Iowa;  treasurer,  John  C. 
Trautwine,  Jr.,  civil  engineer,  Philadelphia; 
trustees,  Beekman  C.  Little,  superintendent  of 
waterworks,  Rochester,  N.  Y.,  and  Henry  B. 
Morgan,  manager,  waterworks  company, 
Peoria,  111.  Additional  nominations,  indorsed 
by  twenty-five  members,  may  be  made  up  to 

Feb.  7,  1917. 

I  

Illinois  Commission  Adopts  New  Rule 
for  Examining  Highway  Engineers 

Because  the  old  ruling  made  it  necessary 
for  applicants  to  go  to  the  expense  of  coming 
to  Illinois  to  be  examined,  which  resulted  in 
few  applications  from  engineers  outside  of  the 
state,  the  Civil  Service  Commission  of  Illinois 
has  adopted  a  new  plan  for  examining  appli- 
cants for  positions  as  junior  highway  engi- 
neers. Under  the  new  arrangement,  unassem- 
bled examinations  will  be  made  and  the  appli- 
cants will  mail  their  papers  to  Springfield. 

The  first  examination  under  the  new  ruling 
will  be  held  Feb.  3.  It  is  open  to  all  citizens 
of  the  United  States.  The  salary  is  $75  to 
$120  a  month. 


Seattle  Engineering  Societies 
Consolidate 

The  consolidation  of  the  six  engineering  so- 
cieties of  Seattle  was  recently  announced  by 
John  L.  Hall,  temporary  president  of  the  Asso- 
ciated Engineering  Societies  of  that  city.  The 
joint  council  of  the  organization  met  Dec.  9 
and  effected  a  permanent  organization.  The 
object  of  the  consolidation  is  to  promote  the 
welfare  of  engineers  and  engineering  and  of 
the  public  as  affected  by  engineering  matters. 
The  various  organizations  will  not  lose  their 
individuality,  but  the  members  of  each  society 
will  be  members  of  the  Associated  Engineering 
Society.  Represented  in  the  newly  organized 
society  are  the  Pacific  Northwest  Society  of 
Engineering,  Washington  Association  of  Engi- 
neers, Seattle  Association  of  Members  of  the 
American  Society  of  Civil  Engineers,  Puget 
Sound  section  of  the  American  Institute  of 
Mining  Engineers,  Seattle  section  of  the  Amer- 
ican Institute  of  Electrical  Engineers  and  the 
Puget  Sound  section  of  the  American  Chem- 
ical Society. 

Meetings  will  be  held  at  stated  intervals, 
public  problems  discussed  and  technical  papers 
read,  looking  toward  the  betterment  and  ad- 
vancement of  the  engineering  profession. 
Quarters  will  be  engaged  for  a  library  of  tech- 
nical literature  and  for  a  meeting  place. 


Announce  Nominees  for  Railway 
Engineering  Association 

John  G.  Sullivan,  chief  engineer  of  the  West- 
em  Lines  of  the  Canadian  Pacific  Railway,  has 
been  announced  as  nominee  for  president  of 
the  American  Railway  Eng:ineering  Associa- 
tion for  the  coming  year.  Earl  Stimson,  engi- 
neer maintenance  of  way  of  the  Baltimore  & 
Ohio  Railroad,  is  nominated  for  vice-president. 
George  H.  Bremner  and  E.  H.  Fritch  are  re- 
nominated for  treasurer  and  secretary  respec- 
tively. 

Three  directors  are  to  be  chosen  from  the 
following  nine  nominees:  J.  A.  Atwood,  Pitts- 
burgh &  Lake  Erie;  Hadley  Baldwin,  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis;  W.  H. 
Courtenay,  Louisville  &  Nashville;  L.  A. 
Downs,  Illinois  Central;  S.  B.  Fisher,  Missouri, 
Kansas  &  Texas;  H.  E.  Hale,  Presidents'  Con- 
ference Committee;  John  D.  Isaacs,  Southern 
Pacific;  E.  H.  Lee,  Chicago  &  Western  Indiana, 
and  E.  B.  Temple,  Pennsylvania. 

Five  members  of  the  nominating  committee 


are  to  be  selected  from  these  ten  candidates: 
J.  R.  W.  Ambrose,  Toronto  Terminals;  George 
H.  Burgess,  Delaware  &  Hudson;  W.  M.  Daw- 
ley,  Erie;  V.  K.  Hendricks,  St.  Louis  &  San 
Francisco;  W.  T.  Dorrance,  New  York,  New 
Haven  &  Hartford;  B.  H.  Mann,  Missouri  Pa- 
cific; J.  A.  Peabody,  Chicago  &  North  West- 
ern; S.  T.  Wagner,  Philadelphia  &  Reading; 
C.  A.  Wilson,  consulting  engineer,  and  H.  S 
Wilgus,   Pittsburgh,    Shawmut  &   Northern. 


Engineers  Will  Take  Most  Promi- 
nent Place  After  the  War 

The  important  position  in  the  life  of  the 
United  States  which  will  be  occupied  by  the 
engineers  of  the  future  was  the  subject  of  the 
address  by  Newton  D.  Baker,  Secretary  of 
War,  at  the  Washingrton  Society  of  Engineers' 
annual  banquet  in  Washington,  Tuesday  eve- 
ning, Dec.  5.  The  part  engineers  are  going 
to  play  in  the  making  of  the  new  civilization 
probably  is  more  important  than  that  of  any 
other  profession,  said  Mr.  Baker.  In  the  in- 
dustrial and  commercial  undertakings  in  the 
next  eight  or  twelve  years,  engineers  are  going 
to  be  a  vastly  important  factor,  Mr.  Baker 
believes. 

"We  of  America  must  meet  the  Europe 
which,  after  the  war,  will  be  working  with 
might  and  main  for  common  good,"  he  con- 
tinued. "The  engineer  is  going  to  take  his 
place  alongside  of  the  politician  in  making 
possible  the  vast  extension  of  activity  in  our 
country.  I  find  in  my  observations  in  the  War 
Department  that  war  is  becoming  more  de- 
pendent; on  engineering  than  on  the  contribu- 
tions of  any  other  science.  This  government  is 
fortunate  in  that  it  has  always  had  a  great 
corps  of  engineers  of  all  kinds  who  now  can 
be  mobilized  in  preparation  for  a  new  era." 


Long  Sault  Development  Loses  in 
Supreme  Court 

■  The  United  States  Supreme  Court  recently 
held  that  the  decision  of  the  Court  of  Appeals 
in  the  Long  Sault  Development  Company's  case 
presented  no  question  for  decision  under  the 
Federal  Constitution,  and  for  want  of  juris- 
diction dismissed  the  writ  of  error.  This  ac- 
tion was  brought  by  the  Long  Sault  Develop- 
ment Company,  to  which  the  Legislature  of 
New  York  in  1907  granted  rights  to  the  use 
of  the  bed  of  the  St.  Lawrence  River,  subject  to 
approval  by  Congress,  against  John  J.  Ken- 
nedy and  later  against  Homer  D.  Call,  as  treas- 
urer of  the  state. 

The  Court  of  Appeals  held  that  the  legis- 
lature had  no  power  to  grant  to  the  develop- 
ment company  the  right  to  the  land  under  a 
navigable  stream  to  which  the  people  of  the 
state  had  a  right  of  ownership  for  any  possible 
public  use. 

Community  Activated-Sludge  Plant  for 
Chicago  Stockyards 

Engfineers  of  the  stockyards  interests  and 
the  Sanitary  District  of  Chicago,  after  mak- 
ing a  joint  study  of  the  proper  disposal  sys- 
tem, agree  that  the  activated-sludge  method 
will  handle  the  sewage  in  a  manner  which  will 
produce  an  effluent  suitable  to  discharge  into 
the  main  channel  of  the  district.  They  also 
conclude  that  a  community  plant  to  take  care 
of  all  the  wastes  from  all  the  packing  indus- 
tries is  better  than  the  disposal  by  each  com- 
pany of  its  own  wastes.  The  second  question 
put  to  the  engineers  was  as  to  the  works,  ex- 
penditures, appliances  for  collection  and  dis- 
posal, location,  cost  of  installation,  repair 
maintenance,  operation  and  revenue  that  might 
be  expected.  A  preliminary  report  states  that, 
having  concluded  that  activated  sludge  will  do 
the  work,  effort  is  now  being  directed  toward 
answering  the  second  set  of  questions.  Lang- 
don  Pearse  represents  the  Sanitary  District  of 
Chicago  and  W.  D.  Richardson  the  packers. 
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Two  Highway  Engineering  Sessions 

Next  Week  in  New  Yorli  City 

It  has  been  decided  to  hold  two  joint  meet- 
ings Dec.  28,  to  discuss  highway  engineering, 
in  the  assembly  hall  of  the  Automobile  Club 
of  America,  New  York  City.  These  sessions 
are  being  promoted  by  Engineering  Section  D 
of  the  American  Association  for  the  Advance- 
ment of  Science,  which  organization  convenes 
Dec.  26  to  30.  The  first  session,  at  2  p.  m., 
will  be  devoted  to  a  consideration  of  road  sub- 
jects to  be  included  in  the  civil  engineering 
curricula  of  universities  and  colleges.  At  the 
second  session,  beginning  at  8  p.  m.,  research 
papers  in  various  fields  of  highway  engineer- 
ing will  be  presented,  including  several  per- 
taining to  the  use  of  motor  trucks  and  their 
relation  to  highway  construction. 


Popularizing  the  Water  Department 

Giving  free  samples  of  its  product  in  every 
variety  is  a  part  of  the  policy  of  the  water 
department  of  Hope,  Ark.,  as  evidenced  by  the 
picture.  The  well  shown  was  installed  by  the 
municipal  department,  which  controls  the  cen- 


cieties.  The  Nashville  section  has  already  be- 
gun organizing  its  members  into  the  Nashville 
Engineering  Society. 

Idaho  Society  of  Engineers  will  hold  the 
seventh  annual  convention  Jan.  18,  19  and  20 
in  Boise  in  conjunction  with  the  conference 
of  the  operation  and  maintenance  engineers  of 
the  U.  S.  Reclamation  Service,  to  be  held  Jan. 
16,  17  and  18.  The  program  is  not  yet  avail- 
able. 

Illinois  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  at  the 
Dec.  11  meeting  elected  the  following  oflBcers: 
President,  C.  F.  Loweth ;  vice-presidents,  A.  N. 
Talbot  and  A.  S.  Baldwin ;  secretary-treasurer, 
E.  N.  Layfield,  secretary  Western  Society  of 
Engineers.  The  executive  committee  was 
asked  to  take  under  advisement  the  proposi- 
tion of  increasing  the  activities  of  the  associa- 
tion along  technical  and  social  lines,  both  of 
which  heretofore  have  been  left  entirely  to  the 
Western  Society  of  Engineers. 

Providence  Engineering  Society  has  added 
300  new  members.  Frederick  H.  Newell,  pro- 
fessor of  civil  engineering  at  the  University  of 
Illinois,  will  address  the  society  Dec.  27.    The 


FAUCETS   ARRANGED  TO 

GIVE  RESIDENTS  CROICI 

OF  WATER  FROM  THRU 

DIFFERENT  LEVXLS 


tral  station  and  the  waterworks.  The  faucet 
on  the  left  gives  fresh  water  from  a  600-ft. 
level,  that  in  the  center  from  a  1480-ft.  depth 
and  the  one  on  the  right  supplies  mineral 
water  from  2685  ft.  below  the  surface.  The 
arrangement  is  said  to  be  extremely  popular 
with   the   townspeople. 


Engineers  to  Lay  Out  Motor-Truck 

Routes  in  Cleveland 

Residents  of  certain  districts  in  Cleveland 
have  complained  so  much  about  the  annoyance 
and  damage  to  light  pavements  that  the  city 
council  has  ordered  the  commissioner  of  engi- 
neering, in  making  plans  for  the  expenditure 
of  $3,000,000  for  a  repaving  program  recently 
voted,  to  consider  the  question  of  laying  out 
routes  to  which  drivers  of  motor  trucks  will 
be  required  to  confine  themselves.  A  request 
was  also  made  for  a  report  on  the  advisability 
of  legislation  which  will  restrict  commercial 
motor  trucks  to  certain  routes,  except  in  cases 
where  they  are  required  to  deliver  material 
upon  residence  streets. 


subject  of  his  paper  will  be  "Home  Making  in 
the  Arid  West."  He  will  show  slides  of  work 
the  Reclamation  Service  has  been  and  is  now 
doing. 

San  Diego  Branch  of  the  American  Society 
of  Civil  Engineers  at  the  annual  meeting  held 
in  that  city  on  Dec.  1  elected  the  following  of- 
ficers: President,  W.  J.  Gough;  vice-president, 
W.  S.  Post;  secretary-treasurer,  J.  R.  Comly. 
Following  the  election  an  illustrated  lecture  on 
the  "Development  and  Construction  of  Water 
Systems"  was  given  by  H.  N.  Savage,  consult- 
ing engineer  for  the  Sweetwater  Water  Com- 
pany. 


What  Engineers  and 
Contractors  Are  Doing 


Engineering  Society  Activities 


Engineers'  Society  of  Western  Pennsyl- 
vania held  its  annual  banquet  recently  at  the 
William  Penn  Hotel,  Pittsburgh.  Among  the 
speakers  were  Major-General  George  W. 
Goethals,  who  told  about  the  construction  of 
the  canal  and  its  relation  to  the  extension  of 
America's  commercial  interests,  and  William 
L.  Saunders  of  New  York,  ex-president  of  the 
American  Institute  of  Mining  Engineers,  who 
spoke  on  "The  Engineer  in  Civic  Life."  More 
than  1100  were  present  at  the  largest  banquet 
in  the  society's  history. 

Engineering  Association  of  the  South  has 
plans  under  way  for  disbanding.  The  various 
sections    will    probably    continue   as   local    so- 


H.  W.  Lewis,  who  had  charge  of  concrete 
jetty  construction  on  the  Shark  River  at  Bel- 
mar,  N.  J.,  has  resigned  to  enter  the  employ 
of  Westinghouse  Church  Kerr  &  Com- 
pany. Mr.  Lewis  will  go  to  Matanzas,  Cuba, 
to  build  a  masonry  dock  and  sea  wall. 

J.  H.  B  Y  R  D,  formerly  with  Smith,  Rea  & 
Leavitt,  architects,  of  Kansas  City,  has  been 
made  secretary-treasurer  of  the  Collapsible 
Joint  Form  Company,  of  that  city.  The  firm 
has  just  been  incorporated  and  has  headquar- 
ters in  the  Finance  Building. 

Harry  H.  Schoen,  who  has  been  in 
the  employ  of  the  Interstate  Commerce  Com- 
mission, Division  of  Valuation,  for  the  last 
254  years,  has  resigned.  He  is  now  employed 
by  the  engineering  department  of  the  Minne- 
sota &  Ontario  Power  Company,  of  Interna- 
tional Falls,  Minn.  Mr.  Schoen  is  a  graduate 
of  Rensselaer  Polytechnic  Institute,  class  of 
1911.  Before  his  employment  by  the  Interstate 
Commerce  commission  he  was  with  the  Boston 
&  Maine  Railroad  for  3  years. 

John  Edwards,  Jr.,  was  recently  ap- 
pointed  assistant  supervisor  of  the  Connells- 


ville  division  of  the  Baltimore  &  Ohio  Rail- 
road, with  ofHce  at  Meyersdale,  Pa.  He  first 
entered  the  employ  of  the  Baltimore  &  Ohio 
in  1912.  The  next  year  he  joined  the  U.  S. 
Forest  Service  and  in  1914  went  to  Washing- 
ton to  work  in  the  district  engineer's  office. 
Mr.  Edwards  was  appointed  junior  civil  engi- 
neer for  the  Interstate  Commerce  Commission 
in  1915,  which  position  he  has  left  to  return 
to  the  Baltimore  &  Ohio. 

S.  L.  ToLHAN  has  left  the  employ  of 
Post  &  McCord  of  New  York  City  to  go  to  the 
Caefer  Construction  Company  at  Holyoke. 
Mass. 

C.  B.  Freeman,  for  the  last  seven  year* 
chief  engineer  for  the  William  P.  Carmichae) 
and  the  Carmichael-Cryder  companies,  of  St. 
Louis,  will  on  Jan.  1  become  chief  engineer  of 
the  Walter  S.  Newhall  Company,  of  Cleveland 
His  headquarters  will  be  in  Detroit 

Henry  L.  Collier,  who  opened  con- 
sulting engineering  offices  in  Atlanta,  Ga.,  last 
year,  will  on  Jan.  1  become  chief  of  construc- 
tion of  that  city.  Mr.  Collier  has  for  many 
years  been  active  in  Atlanta  engineering  under- 
takings. He  was  recently  consulting  engineer 
for  the  Yellow  Pine  Manufacturers'  Associa- 
tion. 

S.  J.  M  a  A  s,  assistant  office  engineer  io 
charge  of  the  computing  section  of  the  valua- 
tion committee  of  the  Miss«uri,  Kansas  A 
Texas  Railway,  with  headquarters  at  Parsons, 
Kan.,  has  resigned  to  become  resident  engineer 
of  the  Galveston,  Houston  &  Henderson  Rail- 
road, with  office  at  Galveston.  Mr.  Maas  suc- 
ceeds Mr.  F.  W.  Bailey. 

F.  W.  Bailey,  superintendent  of  bridges 
and  buildings  for  the  Missouri,  Kansas  A 
Texas  Railway  from  1905  to  1911,  has  resigned 
to  go  to  the  San  Antonio  &  Aransas  Pass 
Railroad  as  engineer  maintenance  of  way.  with 
headquarters  at  San  Antonio. 

F.  E.  W I L  M  0  T,  who  has  been  in  the  serv- 
ice of  the  Philippine  government  since  1911, 
is  in  the  United  States  on  a  vacation.  He  is 
at  present  located  at  Los  Angeles  and  expects 
to  remain  in  this  country  until  next  March. 

E.  L.  C  R  u  G  A  R,  formerly  assistant  engi- 
neer for  the  Illinois  Central  Railroad  at  Chi- 
cago, has  been  made  district  engineer  at  New 
Orleans.  He  succeeds  C.  E.  Weaver,  who  was 
recently  appointed  engineer  maintenance  of 
way  for  the  Central  of  Georgia  Railway. 

C.  R.  Harding,  formerly  chief  draftsman 
for  the  consulting  engineer  of  the  Southern 
Pacific  system,  is  now  assistant  to  the  consult- 
ing engineer  of  the  New  York  Central  Rail- 
road. 

J.  H.  S  c  h  u  c  h  has  been  made  chief  engi- 
neer of  the  Butte,  Anaconda  &  Pacific  Railway 
to  succeed  Charles  A.  Lemmon. 

RoscoE  L.  Smith  has  resigned  as  prin- 
cipal assistant  engineer  of  the  St  Paul  water 
department,  effective  Dec.  16.  He  is  a  gradu- 
ate of  Lafayette  College  of  Eng^ineering,  class 
of  1908,  and  has  spent  the  last  4^  years  in 
the  position  from  which  he  has  just  resigned. 
Mr.  Smith  has  announced  no  plans  for  the 
future. 

Frank  M.  Wilson  of  Trenton  has  been 
appointed  borough  engineer  of  Hopewell,  N.  J. 

Morse  W.  Rew  has  resigned  as  assistant 
engineer  of  the  Cincinnati  Rapid  Transit  Com- 
mission to  take  a  position  as  assistant  to  E.  K. 
Morse,  transit  commissioner  of  Pittsburgh. 
Mr.  Rew's  successor  has  not  yet  been  an- 
nounced. 

RoscoE  Sawistowsky  was  recently 
elected  city  engineer  of  Davenport,  Iowa. 

Victor  Cotner,  who  recently  formed 
a  partnership  with  D.  T.  Cotner  and  opened 
consulting  engineering  offices  at  Lovell,  Wyo., 
has  charge  of  three  drainage  projects  and 
also  directs  the  engineering  work  of  that  city. 
The  drainage  work  includes  one  project  at 
Cowley,  another  at  Lovell  and  two  proposed 
undertakings  at  Worland  and  at  Lovell.    Vic- 
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tor  Cotner  has  been  engaged  on  engineering 
work  in  the  West  since  1912. 

J.  A.  Grenier  has  resigned  as  assistant 
chief  engineer  of  the  Bollinger-Andrews  Con- 
struction Company  to  become  chief  engineer  of 
the  Andrews  Construction  Company,  Pitts- 
burgh. 

George  S.  Rice,  chief  engineer  of  the 
U.  S.  Bureau  of  Mines,  Washington,  has  been 
engaged  by  the  province  of  British  Columbia 
to  make  an  investigation  of  the  Coal  Creek 
coal  areas  of  the  Crows  Nest  Pass  Coal  Com- 
pany. He  will  attempt  to  ascertain  the  causes 
of  accidents  which  have  caused  many  deaths. 

Frederic  V.  Pitney,  hydraulic  engi- 
neer, of  Dover,  N.  J.,  has  been  engaged  by  the 
local  board  of  water  commissioners  to  arrange 
for  an  additional  water  supply  for  the  city. 

J.  E.  Johnson,  who  has  been  connected 
with  the  engineering  department  of  Illinois 
since  1912.  has  resigned  to  become  county 
superintendent  of  highways  at  Princeton,  111. 
He  will  succeed  F.  R.  Bryant,  whose  resigna- 
tion becomes  effective  in  February.  Mr.  John- 
son was  graduated  from  Swarthmore  College 
in  1910.  His  first  work  was  in  the  construc- 
tion department  of  the  Pennsylvania  Railroad. 
The  following  year-and-a-half  were  spent  with 
the  Bell  Telephone  Company.  Mr.  Johnson 
went  to  Illinois  in  1912  and  has  been  employed 
as  inspector  of  bridges  and  concrete  roads  for 
the  state  ever  since.  He  superintended  the 
construction  of  the  Marquette  Hill  and  Ship- 
pingsport  roads  near  La  Salle  and  also  had 
charge  of  laying  out  and  building  the  perman- 
ent roads  at  Starved  Rock  State  Park.  He 
had  charge  of  construction  of  the  monolithic 
state-aid  road  at  Seneca. 


Obituary  Notes 


Thomas  El  wood  Calvert,  chief  en- 
gineer of  the  Chicago,  Burlington  &  Quincy 
Railroad,  died  Dec.  19  at  his  home  near  Lin- 
coln, Neb.,  at  the  age  of  67.  Mr.  Calvert's  en- 
gineering experience  had  been  entirely  with 
the  railroad  which  he  served  forty-five  years. 
He  was  born  near  Philadelphia  in  1849  and 
was  graduated  from  Yale  University  in  1870. 
The  following  year  he  entered  the  service  of 
the  engineering  department  of  the  Chicago, 
Burlington  &  Quincy.  His  promotion  to  the 
superintendency  of  the  lines  west  of  the  Mis- 
souri River  came  in  1875.  In  1905  he  was 
made  chief  eng^ineer. 

William  C.  Nixon,  president  of  the 
St.  Louis  &  San  Francisco  Railroad,  died  Dec. 
15  in  St.  Louis  in  his  fifty-ninth  year.  Mr. 
Nixon  worked  his  way  up  frgm  the  position  of 
a  day  laborer.  He  was  bom  in  Earlville,  111., 
and  began  work  in  1878  as  a  bridge  carpenter 
on  the  Burlington  &  Missouri  Railroad  in 
Nebraska. 


Civil  Service  Examinations 

New  York — Examinations  will  be  held  Jan. 
27  for  junior  assistant  in  engineering  depart- 
ments, salary  $901  to  |1,200. 

United  States — Examinations  will  be  held 
Jan.  17  and  18  for  surveyor,  salary  $100  to 
1150  a  month  and  subsistence,  and  mechanical 
draftsman,  salary  $1,000.  Forms  1312  and  304 
respectively  should  be  filled  in  by  applicants. 
Examination  will  be  held  Jan.  23  for  senior 
structural  engineer,  salary  $3,000  to  $4,000  a 
year.  Fill  in  form  2039.  Another  examina- 
tion to  be  held  Jan.  23  is  for  architectural 
draftsman,  salary  $130  a  month.  Ask  for  form 
2118. 

Examinations   Previously  Announced 

See  Eng. 
Date  Record 

Jan.  3.  Transitman,  United  States Dec.  16 

Jan.  3.  Examiner  of  surveys Dec.  16 

Jan.  3.  Geologic  aid  Dec.  16 

Jan.  9.  Draftsman,  United  States Dec.  16 


Should  Burn  Dynamite  Boxes 

Owing  to  the  possibility  of  nitroglycerin 
leakage  of  dynamite,  due  to  improper  storage, 
there  is  danger  in  making  any  use  of  an  empty 
dynamite  box,  according  to  E.  I.  du  Pont  de 
Nemours  &  Company,  and  all  explosive  dealers 
should  be  instructed  to  destroy  such  boxes  after 
demonstrations.  The  boxes  should  be  burned 
without  being  knocked  to  pieces  or  split,  as 
wood  that  has  absorbed  nitroglycerin  is  ex- 
plosive. 

I  

Counterbalanced  Toolholder  Has 
Flexible  Extension  Arm 

By  employing  the  easy- jack  principle  to  the 
extension  arm  of  a  counterbalanced  toolholder, 
greatly  increased  range  of  operation  of  port- 
able tools  to  16  ft.  has  been  obtained.  The 
holder  illustrated  has  been  tried  out  for  some 


Galvanized  Wire  Mesh  with  Felt  Used 
as  Light  Reinforcing 

Galvanized  wire  mesh  combined  with  tarred 
felt  is  a  new  product  of  the  Clinton  (Mass.) 
Wire  Cloth  Company.  "Welded  sheathing"  is 
used  as  a  support  for  plastering  and  as  a  light 
reinforcement  for  concrete  floors  and  roofs. 
It  is  essentially  a  light  grade  of  Clinton  elec- 
trically welded  wire  fabric  provided  with  a 
tarred  felt  backing,  manufactured  by  arrang- 
ing longitudinal  and  transverse  wires  on  oppo- 
site sides  of  a  sheet  of  tarred  felt  and  electric- 
ally welding  them  together  through  very  small 
holes  previously  punched  in  the  felt  at  each 
point  where  a  longitudinal  wire  crosses  a  trans- 
verse wire.  In  this  way  the  tarred  felt  be- 
comes an  integral  part  of  the  wire  mesh,  and 
is  securely  locked  and  held  between  the  two 
groups  of  wires.  At  the  same  time  the  felt 
has  no  physical  connection  to  any  of  the  wires. 


EASY  JACK  EXTENSION 
GIVES  TOOLHOLDER  16- 
FOOT  RANGE  AND  IS 
SAID  TO  RELIEVE  WORK- 
MAN OF  WEIGHT  AND 
SHOCK   OF   TOOL 


time  on  various  pieces  of  construction  for 
which  George  W.  Jackson  has  been  contractor. 
From  experience  gained  in  this  work  the 
maker,  the  Jackson,  Schmitz  &  Shanks  Engi- 
neering Company,  Chicago,  makes  the  follow- 
ing comments:  "Where  portable  tools  have 
to  be  held  to  the  work  by  one  or  more  men,  it 
is  beyond  their  strength  to  get  100  per  cent 
efficiency.  With  the  toolholder  the  workman 
is  relieved  of  the  weight  and  shock  of  the  tool 
and  can  direct  his  energy  to  guiding  it.  The 
type  shown,  mounted  on  a  tripod  or  on  a  truck, 
will  take  tools  weighing  from  20  to  150  lb." 
Some  suggested  uses  are  pneumatic  riveting, 
chipping,  busting,  blacksmithing,  holding  jack 
hammers,  drills,  tamping  tools,  electric  grin- 
ders and  drills  and  coal  cutters,  tools  for  cut- 
ting pavement,  breaking  concrete  and  frozen 
ground,  tamping  ground  and  driving  sheeting. 


The  longitudinal,  or  so-called  carrying,  wires 
are  all  arranged  on  the  side  of  the  felt  to  which 
the  plaster  or  cement  mortar  is  applied.  Thus 
they  are  entirely  unobstructed  and  become 
thoroughly  embedded  in  the  body  of  the  plaster 
as  the  felt  bulges  slightly  away  from  the  wires 
under  pressure  of  the  plasterer's  trowel. 


Auto  Trailers  Band  Together 

The  Trailer  Manufacturers'  Association  of 
America,  formed  by  automobile  trailer  manu- 
facturers at  a  recent  meeting  at  Detroit,  plans 
to  conduct  a  publicity  campaign  to  stimulate 
the  use  of  trailers.  George  B.  Russel  of 
the  Russel  Motor  Axle  Company  of  Detroit, 
told  of  the  good  results  of  the  campaign  of 
the  Internal  Gear  Drive  Association.  The 
trailer  men  decided  to  leave  the  details  of  an 
advertising  campaign  to  the  executive  com- 
mittee, made  up  of  the  following:  A.  C. 
Geiger,  president  Troy  Wagon  Works,  Troy, 
Ohio,  president;  Miss  Kate  Gleason,  secretary, 
Rochester  (N.  Y.)  Trailer  Company,  vice-presi- 
dent; A.  P.  Warner,  Warner  Manufacturing 
Company,  Beloit,  Wis.,  vice-president;  J.  C. 
Endebrock,  Sechler  &  Company,  Cincinnati, 
secretary-treasurer;  S.  A.  Griggs,  Detroit 
Trailer  Company;  A.  A.  Keesler,  president 
Watson  Wagon  Company,  Canastota,  N.  Y., 
and  James  E.  Britton,  Rogers  Brothers  Com- 
pany, Albion,  Pa. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Osgood  Company,  Marion,  Ohio.  Circulars 
14  and  18  describing  excavating  machinery. 
Illustrations  show  uses. 

A.  Leschen  &  Sons  Rope  Company,  St.  Louis. 
Catalog  35,  3%  x  6  in.,  94  pages,  illustrated. 
Tables  and  data  on  wire  rope  and  aerial  wire 
rope  tramways. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh. Catalog  16,  6  X  9  in.,  128  pages  and 
cover,  illustrated.  Pictures  show  adaptabil- 
ity of  Blawforms  for  all  kinds  of  concrete 
work.  Well  presented  and  contains  informa- 
tion on  and  pictures  of  many  big  jobs  in  the 
United  States.  Divided  into  chapters,  each  de- 
voted to  one  kind  of  work. 

Bucyrus  Company,  South  Milwaukee.  Gen- 
eral catalog  15,  6  X  9  in.,  40  pages,  illustrated. 
Excavating,  levee-building,  pile-driving  and 
unloading  machinery. 

Templeton  Kenley  &  Company,  Chicago. 
Catalog  describing  jack  for  straightening  and 
pulling  poles. 

Lowell  Wrench  Company,  Worcester,  Mass. 
Catalog  of  reversible  ratchet  wrenches. 

Avery  Company,  Peoria,  111.  Catalog,  8  x 
11  in.,  80  pages,  illustrated.  Tractors  and 
steam  engines. 

Ideal  Concrete  Machinery  Company,  Cin- 
cinnati.    Catalog  27,  devoted  to  concrete  mix- 
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A  Change  in  Dress  Only 

THIS  issue  of  the  Engineering  Record 
is  the  last  to  appear  in  the  large-page 
size.  Hereafter  the  dimensions  will  be 
9  X  12  in.  It  is  not  without  a  feeling  of 
regret  that  the  publishers  and  their  friends 
will  witness  the  passing  of  the  old  format. 
There  is  something  akin  to  the  personal 
about  the  comings  of  a  journal  that  for  40 
years  has  brought  the  news  of  the  engi- 
neering world,  that  has  lived  through  and 
with  great  developments  in  technical  design 
and  construction,  that  by  its  optimism  has 
been  no  small  factor  in  encouraging  im- 
provements, that  has  steadfastly  stood  for 
high  professional  ideals.  It  will  be  some- 
what of  a  shock  to  see  this  visitor  in  a  new 
dress.  Yet  the  dress  is  an  incident  only. 
The  same  point  of  view,  the  same  principles 
will  control  its  editorial  policy.  The 
same  enthusiasm  will  pervade  its  staff, 
the  same  high  ideals  dominate  it  as  a 
whole.  And  then,  in  addition,  there  will 
be  advantages — greater  ease  in  handling 
and  filing.  We  commend  the  journal  to  you 
in  its  new  size,  and  beg  of  you  to  remember 
that  it  is  the  same  Engineering  Record, 
even  though  it  may  look,  for  a  time, 
unfamiliar. 

The  Part-Time  Road  Boss 

THAT  it  is  just  as  difficult  to  serve  two 
masters  in  the  highway  field  as  in  any 
other   line   of  work   is   the   argument   ad- 
vanced by  the  American  Highway  Associa- 
tion in  a  recent  bulletin.     The  reference  is 
to  the  local  road  boss  who  devotes  part  of 
his  time  to  the  highways  and  the  remainder 
to  farming  or  some  other  occupation.  While 
this  official  occupies  a  relatively  minor  posi- 
tion,   he    is,    nevertheless,    an    important 
factor  in  the  upkeep  of  a  state's  highway 
system.     It   is   unfair  to  him   and   to   the 
roads  over  which  he  has  charge  to  expect 
him  to  be  a  jack-of-all-trades.     Let  him  be 
either    a    road    builder    or    a    farmer — not 
both.      It   is   asking   tbo   much    of   human 
nature  to  expect  that  the  job  on  the  roads 
will  not  be  neglected  when  crops  need  har- 
vesting or  there  are  customers  waiting  at 
the  cross-roads  store.     It  is  not  in   road- 
building   alone   that   the   part-time   official 
1  as  proved  unsatisfactory.     The  history  of 
public-health  work  in  this  country   is   re- 
plete with  examples  of  reduced  efficiency 
•due    to    part-time    employment    of    health 
officers.     No  railroad  company  would  think 
of  paying  for  part  of  the  time  of  a  man 
to  act  as  section  boss  and  leaving  him  to 
use  the  remainder  of  his  time  in  his  trade. 
For    the    same    reason    a    competent    man 
should  be  put  in  charge  of  a  large  enough 
sy.stem  of  roads  to  keep  him  busy  all  the 
time,  and  he  should  be  retained  in  office  as 
long  as   his  work   is   done  efficiently  and 
«conomically.      The   building    and    mainte- 


nance of  roads  is  not  a  job  which  can  be 
well  done  during  a  man's  spare  moments. 
It  demands  practical  experience  and  judg- 
ment, and  these  qualities  can  be  acquired 
only  after  persistent  and  continuous 
service.  It  is  false  economy  to  save  the 
meager  salary  of  a  full-time  road  boss  and 
later  pay  many  times  this  amount  for  re- 
pairs which,  under  intelligent  administra- 
tion, would  never  be  necessary. 

Water  in  Concrete 

"TTTE  face  a  revolution  in  our  knowl- 
VV  edge  of  the  factors  that  go  to  make 
concrete."  Such  was  the  statement  made 
recently  by  a  distinguished  investigator 
after  detailing  his  studies  on  the  influence 
of  different  quantities  of  water  on  the 
strength  of  the  concrete  mixture.  Because 
the  importance  of  the  water  content  was 
not  appreciated  many  past  investigations 
are  now  of  little  value.  They  laboriously 
studied  the  effect  of  changes  in  proportions 
and  in  the  gradation  of  sand,  while  at  the 
same  time  the  varying  water  content  was 
vitiating  results.  In  this  issue  Nathan  C. 
Johnson  discusses  the  subject  of  water  in 
concrete,  not  from  the  theoretical,  but 
rather  from  the  practical,  standpoint.  His 
article,  of  the  greatest  value  in  the  warn- 
ing it  gives,  will  serve  also  as  an  introduc- 
tion to  the  data  soon  to  be  published  on  the 
detailed  investigations  which  justify  the 
opening  sentence  of  this  editorial  note. 
One  feature  of  Mr.  Johnson's  article  is 
sure  to  arouse  considerable  discussion — his 
recommendation  that  the  lighter  portions  of 
the  mix  be  wasted.  Yet  the  recommend- 
ation, taking  practice  as  we  find  it  to-day, 
is  sound.  Moreover,  the  Engineering 
Record  ventures  the  prediction  that  such  a 
provision  will  before  long  become  standard, 
or  there  will  be  such  a  radical  change  in 
our  making  of  concrete  that  extensive  and 
dangerous  laitance  bands  will  be  impossible. 

The  Heartwood  Clause 

TWO  MONTHS  AGO  this  journal  called 
attention  to  a  certain  false  sense  of 
security  engendered  by  the  lack  of  a  heart 
specification  in  the  Southern  Pine  Associa- 
tion's select  structural  grade  of  yellow-pine 
timber.  The  defect  has  been  remedied,  for 
the  following  heartwood  clause  has  now 
been  written  into  the  specification:  "Unless 
otherwise  specified,  select  structural  mate- 
rial shall  show  85  per  cent  of  heart,  girth 
measurement,  measured  anywhere  in  the 
length  of  the  piece.  Any  greater  or  less 
requiiament  as  to  heart  shall  be  expressed 
in  terms  of  per  cent  of  girth  measurement. 
Sap  stain  is  not  a  defect  in  this  grade."  In 
the  previous  editorial  an  unintentional  in- 
justice was  done  the  American  Society  for 
Testing  Materials  when  it  was  stated  that 
"the    specifications    of    this    organization 


(the  A.  S.  T.  M.)  ignore  the  important  dif- 
ference between  longleaf  and  the  two  other 
principal  Southern  pines."  It  should  have 
been  stated  that  the  specifications  of  the 
society  do  contain  heartwood  requirements, 
but  that  its  specifications  cover  bridge  and 
trestle  timbers  only.  On  the  other  hand, 
the  select  structural  grade  of  the  Southern 
Pine  Association  has  been  widely  sold  for 
all  important  structural  uses.  It  is  hoped, 
for  the  benefit  of  engineers  in  every  line  of 
practice  and  for  the  architects,  that  the 
society  will  see  fit  to  adopt  a  general  spe- 
cification for  the  highest  grade  structural 
timber.  Such  a  specification  would  be  sure 
to  contain  a  heartwood  grade.  The  action  of 
the  Southern  Pine  Association  in  adopting 
the  heartwood  clause  marks  a  fitting  culmi- 
nation of  a  development  in  timber  specifi- 
cations that  has  been  going  on  for  some 
years. 

A  Race  of  Young  Engineers 

SANTA  GLAUS  has  turned  civil  engi- 
neer. Time  was  when  he  belonged  in 
the  mechanical-engineering  camp.  Toy 
trains — spring  propelled — and  small  sta- 
tionary steam  engines  were  the  finest  prizes 
in  his  bulky  pack.  Later,  to  keep  up  with 
the  times,  he  electrified  his  railroads  and 
added  small  motors  to  his  stock.  Now  he 
seems  to  place  greatest  store  by  ingenious 
sets  of  building  blocks  and  of  light  metal 
truss  frames  that  lend  themselves  to  the 
construction  of  marvelous  bridges  and 
windmills  and  buildings.  Metal  and  wood 
have  been  favorite  materials,  but,  as  in  the 
field  of  actual  work,  concrete  now  demands 
consideration.  This  year  there  were  sets 
of  metal  molds  for  making  small  concrete, 
or  rather  mortar,  blocks,  accompanied  by  a 
stock  of  mixed  sand  and  cement.  All  in  all, 
we  consider  it  quite  a  victory  to  have  made 
Santa  Glaus  neutral,  instead  of  having  him 
partial  to  mechanical  and  electrical  engi- 
neering. Possibly  the  race  of  young  engi- 
neers will  divide  more  equally  hereafter 
between  those  whose  ambition  it  is  to  build 
bridges  and  those  who  want  to  pull  throt- 
tles and  become  wireless  operators.  Here- 
tofore the  two  latter  callings  have  had  a 
majority  of  prospective  applicants. 

Late-Season  Contracts  Costly 

UNDULY  high  prices  are  usually  the 
penalty  for  failure  to  prepare  contract 
work  in  time  for  letting  early  in  the  season. 
This  is  particularly  true  in  highway  work. 
Iowa's  experience  in  this  regard  was  de- 
tailed in  a  recent  bulletin  of  the  Iowa  High- 
way Commission.  As  many  of  the  lettings 
were  held  late  in  the  season,  there  was  lit- 
tle competition,  for  most  of  the  large  con- 
tracting firms  had  as  much  work  as  they 
could  complete  by  the  end  of  the  season. 
Many  of  the  lettings  were  for  small  jobs, 
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probably  a  few  items  that  had  been  over- 
looked in  planning  the  season's  work.  Then, 
too,  in  order  to  economize  on  time,  some  of 
the  lettings  were  advertised  only  a  few 
days  before  bids  were  to  be  submitted  and 
only  local  contractors  received  notice  of 
them.  On  the  other  hand,  boards  of  super- 
visors and  county  engineers  who  had  pre- 
pared their  plans  during  the  winter  and 
were  ready  to  advertise  their  whole  season's 
work  at  one  time  were  able  to  get  their 
work  done  at  attractive  figures.  Some  of 
the  counties  are  paying  dearly  for  their 
neglect  of  advance  planning.  Coming  at  a 
season  when  construction  is  terminated  by 
cold  weather,  the  Iowa  advice  is  exceedingly 
timely.  Engineers  can  save  money  by  ar- 
ranging now  for  work  to  be  begun  next 
spring. 

Taxing  Education 

ATTENTION  was  called  in  this  journal 
last  week  to  the  clause  in  the  pending 
Post  OflBce  Appropriation  Bill  which  would 
place  a  heavj-  tax  on  information  by  raising 
the  postage  rates  on  periodicals  and  putting 
them  on  a  zone  basis.  Last  Saturday's 
newspapers  carried  the  information  that 
while  certain  members  of  Congress  are  pro- 
posing to  tax  the  distribution  of  informa- 
tion the  same  as  we  do  groceries  and  dis- 
criminate against  citizens,  by  reason  of 
their  residence,  in  their  endeavor  to  obtain 
educational  literature,  the  Postmaster 
General  has  written  a  letter  indorsing  a 
bill  for  purchase  and  ownership  by  the 
government  of  the  telephone  system  of  the 
District  of  Columbia.  The  author  of  the 
purchase  measure  proposes  to  buy  the  sys- 
tem with  the  "surplus"  revenue  ($7,000,- 
000)  expected  next  year.  We  do  not  believe 
that  the  intelligent  people  of  this  country 
will  sanction  the  placing  of  barriers  to  the 
spread  of  education,  particularly  when 
some  of  the  added  revenue  derived  from  the 
procedure  is  to  be  used  for  government- 
ownership  experiments.  If  you  are  one  of 
those  who  do  not  believe  in  charging  the 
man  in  Texas  more  than  the  man  in  New 
Jersey  for  magazines  he  needs  in  order  to 
keep  up  with  his  profession  or  business, 
say  so  to  your  representative  in  Congress — 
both  in  the  House  and  in  the  Senate — and 
do  it  now. 

Annual-Report  Time 

IT  is  now  annual-report  time.  If  you  are 
a  department  head,  what  kind  of  a  report 
are  you  going  to  issue,  and  when?  Are 
you  planning  to  fill  page  after  page  with 
inconsequential  detail  and  dry  statistics,  or 
will  you  tell  the  story  of  the  work  done  in 
1916  and  what  you  are  planning  for  next 
year?  Why  not  make  a  serious  effort  to 
interest  the  taxpayer?  He  will  listen  to 
what  you  have  to  say  if  you  will  only  talk  to 
him  in  terms  that  he  can  understand.  Get 
out  a  copy  of  last  year's  report — ^that  is,  if 
one  has  appeared  in  print  by  this  time — 
and  examine  it  critically.  Consider  ways 
of  improving  it — of  making  it  readable. 
Eliminate  the  paragraph  telling  how  the 
picket  fence  around  the  pumping  station 
was  painted.    Write  a  report  that  will  re- 


flect the  energy  and  thought  that  you  and 
your  men  have  put  into  your  work  during 
the  last  twelve  months.  And  then  when 
you  have  finished  it  do  not  let  it  lie  around 
for  a  year  or  more  before  distributing  it. 
If  there  must  be  a  delay  in  printing,  pre- 
pare a  condensed  version  and  send  it  to 
the  newspapers.  Get  public  sentiment  be- 
hind you.  You  will  find  that  it  will  pay 
handsome  dividends  when  you  are  trying  to 
get  approval  for  a  bond  issue  to  cover  the 
cost  of  some  public  improvement. 


A  Sane  View  of  New  York's  West 
Side  Improvement 

CONTRASTING  with  the  numerous  one- 
sided and  hysterical  criticisms  that  have 
broken  into  print  since  the  proposed  plans 
for  the  West  Side  improvement  in  New 
York  City  were  made  public  last  spring  is 
the  sane  and  reasonable  discussion  of  the 
subject  by  R.  A.  C.  Smith,  Commissioner 
of  Docks  and  Ferries.  Addressing  the 
principal  trade  organizations  of  the  city, 
Mr.  Smith  holds  that  the  commercial  needs 
of  the  whole  city  far  transcend  in  import- 
ance the  issues  that  are  being  kept  to  the 
front — notably  the  aesthetic  treatment  of 
Riverside  Park.  As  Mr.  Smith  sees  it,  the 
proper  development  of  the  city  demands 
prompt  relief  from  existing  conditions. 

And  what  are  the  possibilities  for  relief? 
On  the  one  hand  we  have  half  a  dozen 
railroads  terminating  on  the  New  Jersey 
side  of  the  North  River.  Each  of  these 
roads  has  its  piers  up  and  down  the  Man- 
hattan side,  and  each  brings  over  and  takes 
back  a  flotilla  of  car  floats  daily,  disgorging 
vast  quantities  of  food  and  other  local  sup- 
plies to  be  hauled  away  through  the  streets 
in  the  morning,  and  absorbing  equal  quan- 
tities of  other  commodities  trucked  in 
through  the  streets  in  the  afternoon.  None 
of  these  roads  reaches  more  than  a  few 
points  on  the  waterfront,  and  none  shows 
any  inclination  to  join  the  others  in  an  un- 
tried and  tremendously  expensive  belt-line 
scheme. 

On  the  other  hand,  one  road,  the  New 
York  Central,  runs  almost  the  whole  length 
of  Manhattan,  reaching  terminals  and  in- 
dustries all  the  way,  and,  granted  that  its 
management  is  ready  to  make  the  most  of 
its  superior  advantages,  the  line  is  almost 
indispensable  to  New  York's  daily  needs  in 
the  way  of  food.  But  its  facilities  are  sadly 
outgrown  and  it  is  ready  and  anxious  to 
spend  immediately  a  considerable  sum  of 
money  to  bring  these  facilities  up  to  and 
beyond  present  needs.  At  the  same  time 
various  nuisances  incident  to  present  con- 
ditions and  methods  of  operation  would  be 
eliminated. 

Mr.  Smith  divides  into  three  groups,  as 
follows,  the  numerous  schemes  that  have 
been  proposed  to  settle  Manhattan's  general 
problem:  (1)  Those  which  propose  some 
form  of  through  rail  service  along  the  mar- 
ginal way,  to  be  used  by  all  of  the  railroads, 
including  the  New  York  Central;  (2) 
those  contemplating  discontinuance  of  the 
through  rail  service  of  the  New  York  Cen- 
tral to  points  south  of  Thirtieth  Street  and 
suggesting  the  development  of  joint  inshore 


terminals  or  some  form  of  store-door  de- 
livery, and  (3)  those  giving  a  separate  and 
independent  treatment  of  the  New  York 
Central  trackage.  As  to  the  first,  Mr. 
Smith  thinks,  as  doeS  this  journal,  that  a 
bird  in  the  hand  is  worth  two  that  may  pos- 
sibly be  in  the  bush,  and  that  it  is  folly  to 
hold  back  one  road  ready  to  make  improve- 
ments for  six  not  at  all  ready.  As  to  the 
second,  he  thinks  the  New  York  Central  is 
legally  established  so  that  it  could  not  be 
ousted,  if  desirable — and  he  does  not  think  it 
desirable.  The  third  class  of  solution  is  a 
compromise.  The  immediate  benefits  of- 
fered by  the  New  York  Central  would  be  ac- 
cepted, but  the  way  would  by  no  means  be 
barred  to  whatever  development  the  Jersey 
roads  might  join  in  at  some  later  date. 

Accepting  as  fair  and  reasonable  the  gen- 
eral idea  of  the  New  York  Central  scheme, 
and  discounting  the  charges  that  the  road 
is  seeking  a  permanent  monopoly  of  all 
Manhattan,  and  is  in  addition  trying  to 
bunco  the  city  in  the  exchange  of  land,  Mr. 
Smith  is  able  to  look  past  the  minor  incon- 
veniences and  losses  inevitable  during  the 
construction  period  and  see  great  social  and 
aesthetic  opportunities  for  the  future.  Re- 
garding Riverside  Park,  which  has  become 
the  center  of  the  argument,  he  realizes  that 
it  is  not  feasible  to  press  a  button  and  have 
the  tracks  slip  under  the  park  without  dis- 
turbing the  ground  surface;  and  that  to 
create  a  larger  and  finer  park  the  city  will 
have  to  step  in  and  spend  some  money  after 
the  New  York  Central  has  made  this  pos- 
sible by  removing  the  barrier  of  its  tracks. 
To  him  the  all-important  thing  is  that  the 
New  York  Central  will  remove  that  barrier. 
As  to  the  feared  permanent  disfigurement 
of  the  park  by  a  barren,  unnatural  ridge, 
Mr.  Smith  does  not  share  the  fears.  By  the 
simple  expedient  of  examining  the  model  in 
Grand  Central  Station  he  has  found  that 
there  will  be  little  evidence  of  any  ridge  if 
the  typical  park  plant  life  will  grow  on  the 
3  ft.  of  soil  over  the  tunnel  roof,  while  he 
calls  an  eminent  landscape  architect  to  wit- 
ness that  the  vegetation  on  this  3-ft.  made 
depth  will  have  somewhat  the  advantage 
of  that  at  present  thriving  on  the  rock- 
bound  slopes.  If  further  irregularity  is 
desired  at  certain  points  for  landscape  ef- 
fects, it  can  be  had  if  the  city  will  pay  the 
extra  cost  of  the  roof. 

It  seems  to  this  journal  that  Mr.  Smith 
has  presented  a  sane  analysis  of  the  situa- 
tion. Without  any  inclination  to  deliver  the 
city  body  and  soul  to  the  New  York  Central 
Railroad,  he  recognizes  the  dependence  of 
the  city  for  its  daily  needs  on  the  West  Side 
line.  He  also  realizes  that  the  line  has  been 
outgrown,  and  is  glad  to  foster  the  com- 
pany's readiness  to  bring  it  up  to  present 
needs  at  its  own  expense.  The  case  is  ur- 
gent— yet  it  has  already  dragged  for  years 
and  could  drag  forever  if  everybody  must 
be  satisfied  absolutely.  Neither  the  radicals 
who  wish  to  make  the  railroad  pay  every- 
thing and  receive  nothing,  nor  the  idealists 
who  imagine  the  proposed  plans  will  ham- 
per their  Utopian  schemes  for  the  twenty- 
first  century,  nor  the  estimable  ladies  who 
think  the  shrubs  of  Riverside  Park  must  be 
saved  at  any  cost  should  be  allowed  to  block 
this  far-reaching  improvement. 
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The  Government's  Scientific  and 
Engineering  Work 

ON  its  executive  side,  our  federal  gov- 
ernment, like  Topsy,  "just  growed."  As 
new  needs  developed,  new  departments  were 
created,  and  when  the  nation's  activities  be- 
came still  more  varied,  the  scope  of  these 
departments  was  enlarged  by  creating 
within  them  new  bureaus  and  offices.  These 
were  tucked  away  in  whatever  department 
appeared  convenient,  with  little  regard  for 
administrative  principles.  Consequently, 
we  find  a  most  heterogeneous  array  of  func- 
tions under  the  control  of  various  Cabinet 
officers.  In  no  respect,  however,  is  the  allo- 
cation of  functions  so  curious  as  in  the  dis- 
tribution of  the  scientific  and  engineering 
work  of  the  government.  We  find  it  scat- 
tered, without  reason — other  than  the  acci- 
dental ones  that  were  determining  when 
the  particular  activity  was  initiated — 
through  six  of  the  departments.  When  the 
progress  of  our  great  corporations  toward 
greater  efficiency  is  remembered — a  prog- 
ress marked  by  consolidations  of  organiza- 
tions alike  in  character — the  persistence  of 
our  government  in  continuing  its  unscien- 
tific executive  organization  is  a  reflection 
on  our  civic  management. 

The  segregation  of  all  the  scientific  and 
engineering  work  of  the  government  in  one 
department,  a  Department  of  Public  Works, 
has  long  been  advocated.  Some  of  the  rea- 
sons— those  hinging  on  the  advantages  of 
close  association  between  men  engaged  in 
the  same  general  pursuit  and  the  elimina- 
tion of  duplication  in  organization  and 
function — are  obvious.  But  there  is  a  fur- 
ther reason  in  the  case  of  the  government. 
If  a  scientific  and  engineering  department 
were  established,  scientific  and  engineering 
ideals  dominating  its  work  would  be  likely 
eventually  to  impress  the  Congress  with  an 
end  result  of  substituting  for  present  pork- 
barrel  procedure  sound  engineering  and 
business  principles. 

For  years,  the  pork  barrel  has  been  a 
synonym  for  river  and  harbor  and  public 
building  legislation.  Two  years  ago  the 
Reclamation  Service  was  put — as  to  its  ap- 
propriations— into  the  same  class.  Further 
decadence  in  the  same  direction  is  almost 
certain  to  occur  unless  a  new  ideal  domi- 
nates the  executive  end  of  our  government. 
No  influence  that  we  can  fancy  would  be 
more  certain  to  bring  to  a  cabinet  correct 
ideals  regarding  the  conduct  of  government 
work  than  the  creation  of  a  cabinet  position 
— a  secretaryship  of  Public  Works — whose 
incumbent  would  be  in  constant  touch  with 
the  heads  of  engineering  bureaus  and  would 
be  imbued  with  the  necessity  of  divorcing 
the  work  of  his  department  from  political 
exigency  and  pressure.  The  scientific  and 
engineering  ideals  are  repugnant  to  waste, 
inefficiency  and  graft.  As  now  organized 
the  engineering  and  scientific  work  of  the 
government  is  but  an  incident  in  the  work 
of  each  department  and  one  cannot  expect 
from  cabinet  officers  the  same  appreciation 
of  the  principles  that  must  govern  the  same 
strenuous  resistance  to  political  pressure 
that  would  be  natural  in  a  Secretary  of 
Public  Works. 
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The  extent  of  the  scientific  and  engineer- 
ing activities  of  the  government  is  little 
realized  by  those  not  familiar  with  federal 
appropriation.  The  following  table  shows 
the  appropriation  for  the  fiscal  years  of 
1915-16  and  1916-17: 


Appropriation  for  flncal 

Public  Health   Service $3  145  609  M  059  ens 

Supervising  Architect's  Office.  '    220;86o  ^'liloOO 

Public   Buildings   Bill 19,473;730  17.720,914 

"War 

River  and  Harbor  Work 33.982.000  45  839  510 

Office  Of  Public  Buildings  and  "•""''•'""'  46.W»,510 

Grounds  (Washington) 402,080  636,155 

Mississippi  River  Commission    5,371,000  9,132,000 

Navy 

Naval    Observatory    44,240  44,640 

Interior 

General   Land   Office 673,805  705.356 

Geo  ogical  Survey  1,3.^5,520  1,515.520 

Reclamation  Service   13,930,000  9,938,000 

Bureau  of  Mines 753,800  992,810 

Aqrictjlture 
Office    of    PubHc    Roads    and 

ciJ'ii:^!  ^"^J"!?5'"*' 586,490  612.605 

Federal  Road  Aid 5,00o!oo0 

Commerce 

Bureau  of  Standards 728,780  1,217  880 

Coast  and  Geodetic  Survey.. .     1,365,620  1,976  968 

Steamboat   Inspection    Service       539,140  641,940 

Total  $82,572,614  $99,268,704 


Exclusive  of  the  Patent  Office,  the  income 
of  which  exceeds  its  expenses,  the  appro- 
priation for  scientific  and  engineering  work 
in  the  year  ending  June  SO,  1917,  is  roughly 
$100,000,000.  To  get  an  estimate  of  what 
this  means  in  government  affairs,  compari- 
son needs  to  be  made  with  the  appropria- 
tions of  other  departments.  Excluding 
river  and  harbor  work,  the  appropriations 
for  the  Mississippi  River  Commission  and 
for  the  Office  of  Public  Buildings  and 
Grounds  in  Washington,  the  War  Depart- 
ment appropriation  for  the  fiscal  year  end- 
ing June  30,  1916,  was  only  $123,000,000. 
For  the  1916-17  fiscal  year,  excluding  the 
same  three  classifications,  the  appropria- 
tion is  $188,000,000.  The  Navy  appropria- 
tions, excluding  the  naval  observatory  allot- 
ment in  each  case,  are  for  1916  and  1917 
respectively  $152,000,000  and  $220,000,000. 
These  are  the  leading  departments  so  far  as 
appropriations  go.  Agriculture,  excluding 
the  allotments  to  the  Office  of  Public  Roads, 
received  $27,000,000  during  the  last  fiscal 
year  and  has  $29,000,000  to  spend  during 
the  present  year. 

It  is  apparent,  therefore,  that  a  Depart- 
ment of  Public  Works  made  up  of  the  ap- 
propriate bureaus  and  officers  already  in  ex- 
istence would  make  a  large  and  important 
department  of  the  government.  The  logical 
method  of  procedure,  as  this  journal  has 
several  times  pointed  out,  is  to  make  the 
new  department  the  logical  successor  of  the 
Interior  Department.  Certain  bureaus  not 
of  an  engineering  or  scientific  character 
would  have  to  be  eliminated,  while  those 
listed  above,  not  already  in  the  Interior  De- 
partment, would  have  to  be  transferred 
to  it. 

Knowing  how  matters  of  this  sort  are 
looked  upon  in  Congress,  the  suggestion  is 
likely  to  be  received  there  with  little  en- 
thusiasm. Unfortunately,  political  exig- 
ency controls  on  Capital  Hill.  A  Depart- 
ment of  Public  Works  would  certainly  work 
away  from  this  governmental  standard. 

Nothing  worth  while,  however,  is  accom- 
plished without  considerable  effort.    To  the 


engineer  and  the  scientist  the  proposal  is 
clean  cut.  It  speaks  his  language.  It  is  in 
the  direction  of  co-operation,  of  efficiency, 
of  centralization  of  similar  functions  under 
one  head.  It  must  eventually  prevail,  but 
it  will  not  come  until  the  slogan  "America 
Efficient"  receives  as  hearty  support  from 
the  men  who  make  our  laws  at  Washington 
as  it  does  from  scientists  and  engineers  and 
all  thinking  elements  in  our  population. 

The  subject  deserves  the  attention  of  en- 
gineering bodies  throughout  the  country.  If 
the  plan  is  ultimately  to  prevail,  it  will 
probably  be  only  after  they  have  taken  an 
active  interest  in  the  subject  and  exercised 
their  influence  toward  its  accomplishment. 


Bridge  Manual  for  Highway 
Officials 

SOME  idea  of  the  extent  and  importance 
of  proper  highway-bridge  construction, 
renewal  and  maintenance  may  be  gained 
from  a  statement  in  the  introduction  to  the 
"Bridge  Manual"  recently  issued  by  the 
Illinois  State  Highway  Department,  pre- 
pared by  Clifford  Older,  bridge  engineer. 
Between  $40,000,000  and  $50,000,000  will 
be  required  in  the  next  fifteen  years  for  the 
repair  and  renewal  of  the  older  and  more 
or  less  temporary  bridges  in  Illinois.  Ac- 
cording to  the  bridge  survey  of  1914-1915, 
75  per  cent  of  the  total  of  nearly  200,000 
drainage  structures  of  all  types  and  sizes  on 
the  public  roads  outside  of  the  corporate 
limits  of  cities  and  villages  in  Illinois  are 
of  such  a  temporary  character  that  the 
average  life  is  only  12  to  15  years.  Mr. 
Older  says  in  the  introduction,  "It  is  esti- 
mated that  if,  during  the  next  15  years, 
modern  bridges  are  built  in  all  cases  where 
renewal  is  necessary,  our  bridge  expendi- 
ture may  be  reduced  by  not  less  than 
$2,000,000  per  annum."  When  these  values 
are  multiplied  to  include  all  the  states  of 
the  country,  some  conception  of  the  millions 
of  dollars  involved  will  be  obtained.  Hence 
follows  the  importance  of  spreading  such  in- 
formation as  will  raise  the  standard  of 
highway  bridge  design  and  construction  to 
a  high  plane  of  utility  and  economy. 

This  is  just  the  kind  of  information  which 
the  Illinois  State  Highway  Department  is 
furnishing  in  this  bulletin.  It  is  a  note- 
worthy attempt  to  secure  co-operation  be- 
tween highway  officials  and  the  highway 
department  of  the  state.  After  quoting  the 
provisions  of  the  revised  road  law,  there  is 
presented  a  valuable  discussion  of  effective 
methods  of  inspection,  of  records  and  re- 
ports, of  proper  forms  of  contracts,  of  allow- 
able stresses,  of  specifications,  and,  in  de- 
tail, of  the  proportioning  of  concrete. 

It  is  hoped  that  these  efforts  of  the  Illi- 
nois Highway  Department  will  not  only  im- 
prove conditions  in  that  state,  but  will  be 
taken  as  an  example  by  other  common- 
wealths. While  it  is  admitted  that  no  set 
of  rules  and  specifications  will  cover  all 
conditions,  there  is  no  doubt  that  the  at- 
tempt to  standardize  practice  and  to  dis- 
seminate clear-cut  information  on  the  fac- 
tors of  bridge  design  and  construction  will 
do  much  to  bring  about  desired  improve- 
ment in  this  phase  of  highway  development. 
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Water  the  Chief  Factor  in  the  Making  of  Good  Concrete 

Researches  on  Cement  and  on  Aggregate  Now  Supplemented  by  New  Knowledge 
—Suggestion  Made  That  Lighter  Portions  of  Mix  Be  Wasted  to  Eliminate  Laitance 


THE  improvement  of  concrete  is  an  objec- 
tive earnestly  to  be  striven  for.  Defec- 
tive concretes  are  within  lens  shot  of  every 
camera;  and  if  their  number  is  not  to  in- 
crease as  the  uses  and  applications  of  con- 
crete are  extended,  effective  rules  must  be 
established  which  will  remove  the  present 
uncertainty  as  to  ultimate  result. 

No  studies  are  more  informative,  or  more 
productive  of  constructive  knowledge,  than 
systematic  investigations  of  defects.  On 
such  studies  has  been  built  the  whole  science 
of  preventive  and  remedial  medicine,  with 
its  incalculable  benefits  to  humanity.  Per- 
fect structures,  whether  of  flesh  or  of  con- 
crete, will  care  for  themselves,  but  the  ail- 
ing structure  needs  care  and  attention  so 
that  the  ills  may  be  remedied  and  their  re- 
currence prevented. 

In  both  sciences  much  has  already  been 
achieved  through  such  study,  yet  even  more 
remains  to  be  accomplished.  In  ailing  hu- 
manity, each  nerve,  each  muscle,  each  min- 
ute, component  part  is  recognized  as  affect- 
ing the  harmony  of  the  whole.  In  ailing 
concretes  each  part  is  equally  important  to 
mass  strength  and  endurance,  yet  seldom  is 
proper  recognition  given  to  this  fact.  Ce- 
ment has  been  closely  studied.  Sand  and 
stone  have  had  most  careful  scrutiny.  But 
although  cement  and  sand  and  stone  are  not 
concrete  without  water,  the  functions  of 
this  essential  substance  are  so  little  re- 
garded as  to  have  been,  up  to  a  twelve- 
month ago,  almost  wholly  neglected.  But 
it  is  not  idle  or  thoughtless  to  venture  the 
prediction  that  within  twice  that  span  of 
time,  water  in  concrete  will  be  subject  to 
closer  regulation  than  any  other  substance, 
through  sheer  impossibility  of  longer  with- 
holding recognition  of  its  preponderant  im- 
portance. 

It  is  with  the  hope  that  interest  and  dis- 
cussion in  this  important  subject  will  be 
aroused  that  this  article  is  written.  It  con- 
tains a  recommendation  regarding  the  wast- 
age of  the  lighter  parts  of  the  mix  that 
may  arouse  considerable  antagonism,  but 
which  is  fully  justified  by  the  facts  here 
presented. 

Day's  Work  Planes 

When  structures  of  concrete  subjected  to 
water  action  in  any  degree  are  examined 
after  two  or  three  years  of  service,  the  sur- 
faces are  found  to  be  discolored,  usually 
along  horizontal  planes.  "Efflorescence"  is 
the  explanatory  anodyne  of  apologi-sts ;  but 
if  the  same  structure  is  examined  after  a 
longer  period,  the  conditions  first  noticed 
are  found  to  be  aggravated.  Surface  stains 
and  unsightliness  have  gone  deeper.  Unde- 
niably they  are  become  local  disintegrations, 
with  oftentimes  heavy  surface  incrustations 
below  them;  and  it  is  thrust  upon  one's  no- 
tice that  these  surface  deposits  originate 
and  these  disintegrations  are  most  pro- 
nounced at  strata  lines  where  surface  stain- 
ing was  first  noticed. 

"Day's  work  planes,"  says  the  advocate 
of  any  old  concrete  for  any  and  every  pur- 
pose. "They  are  natural  to  concrete." 
With  the  majority  of  concrete  work  as  a 
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basis  of  judgment,  such  a  dictum  is  appar- 
ently justified,  but  if  it  is  justified  by  fact, 
concrete  may  not  safely  be  employed  when 
subjected  to  water  action  in  any  degree, 
for  the  first  surface  stains,  the  later  incrus- 
tations and  the  deeper  disintegrations  bear 
witness  to  percolation  and  removal  of  ma- 
terial by  water  along  these  planes.  And  if 
the  substance  of  such  planes  is  examined, 
it  will  be  found  to  consist  of  fine,  semi-solid 
material,  chalky  when  dry,  clay-like  and 
slippery  when  wet,  lying  in  layers  of  greater 
or  less  thickness  and  bearing  little  or  no 
resemblance  to  concrete. 

"Laitance,"  says  the  apologist.  "We've 
had  it  analyzed.  It  comes  from  the  cement. 
It's  part  of  the  concrete."     Unfortunately 


ner  says,  "One  section  at  the  west  end 
slid  on  one  of  these  horizontal  construc- 
tion joints"  (day's  work  planes),  and  he 
adds  that  these  "construction  joints"  are 
formed  of  "cement  cream."  A  second  en- 
gineer also  notes  that  there  was  a  laitance 
section  10  by  20  ft.  in  surface  area  near 
the  west  end  that  showed  horizontal  failure ; 
and  he  states  that  "much  of  this  material 
would  have  made  excellent  marking  chalk." 
There  was  further  a  large  section  of  the 
dam  which  sheared  diagonally;  and  there 
was  much  speculation  as  to  why  massive 
concrete  should  have  sheared  in  this  pe- 
culiar way,  along  a  plane  greater  than  that 
defining  a  least  area. 

Remembering,    then,    that    "day's    work 


FIG.    1 — day's  work 
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it  is ;  and  a  cancer  is  also  part  of  the  tissues 
which  it  destroys.  Yet  we  ignore  the  one 
and  spend  millions  in  the  effort  to  eradicate 
the  other. 

The  Austin  Dam  Failure  ' 

In  1911,  the  whole  country  was  shocked 
at  the  failure  of  a  concrete  dam  as  Austin, 
Pa.  Towns  were  swept  away  by  the  re- 
leased waters,  one  hundred  lives  were  lost, 
millions  of  dollars  of  material  damage  re- 
sulted. 

Engineering  examination  subsequent  to 
the  disaster  emphasized  particularly  the  re- 
sponsibility of  a  shale  rock  foundation,  per- 
mitting slip  of  the  entire  dam.  Two  engi- 
neers laid  emphasis  upon  certain  defects 
noticeable  in  the  concrete,  but  it  is  proba- 
ble that  the  opinion  accepted  by  the  engi- 
neering fraternity  at  large  was  that  the 
responsibility  lay  with  a  poor  foundation. 

Without  disparaging  in  any  sense  these 
factors,  it  is  of  interest  to  an  analytical 
study  of  defective  concretes  to  notice  the 
surface  appearance  of  this  dam  before  fail- 
ure, and  to  endeavor  to  correlate  this  ap- 
pearance with  such  rupture  as  occurred  un- 
der stress  of  impounded  water. 

In  Fig.  1  it  is  seen  that  this  dam  exhibits 
what  might  be  termed  a  characteristic  con- 
crete surface,  showing  the  marks  of  form 
boards  in  well-defined  horizontal  lines,  with 
here  and  there  darker  lines,  indicating  the 
height  of  a  lift  of  forms,  with  along  and 
below  these  lines  white  extrusions  of 
greater  or  less  extent. 

It  is  of  special  interest  to  note  that  one 
examining  expert  in  his  report  to  the  coro- 


planes"  are  formed  from  laitance,  or  "ce- 
ment cream" ;  and  remembering  the  charac- 
teristics of  this  substance,  light,  semi-solid, 
chalky  when  dry,  slippery  when  wet,  non- 
adherent to  concrete  above  and  below  it; 
remembering,  too,  the  unquestioned  exist- 
ence of  at  least  one  large  area  of  laitance 
at  the  west  end  of  the  structure,  can  foun- 
dation rock,  poor  though  it  unquestionably 
was,  be  held  solely  responsible  for  this  fail- 
ure? And  may  engineers  accept  day's-work 
planes  as  "inevitable,"  "harmless"  and  "nat- 
ural to  concrete"?  No  condemnation  of 
concrete  ever  was  greater ;  and,  if  true,  con- 
demnation is  also  made  of  any  engineer  who 
recommends  concrete,  except  in  enormous 
mass,  for  any  water-exposed  service, 
whether  such  exposure  be  to  high  heads  of 
water,  or  to  ground  moisture  brought 
through  by  negative  pressure'from  surface 
evaporation. 

Similar  Characteristics 

Nor  is  this  an  isolated  instance.  In  Fig. 
2  is  shown  the  surface  of  a  concrete  wall 
not  unlike  the  Austin  Dam  in  general  sec- 
tion. It  is  noticeably  stratified,  or  banded; 
and  at  the  center  there  are  dips,  or  waves, 
as  though  a  stream  had  plunged  with  force 
into  a  plastic  substance,  flowing  off  on  either 
side  from  the  point  of  delivery.  But  little 
imagination  is  needed  to  picture  repeated 
batches  pouring  from  a  spout  at  this  point, 
each  batch  forcing  itself  into  the  semi-fluid 
mass  below.  But  examination  reveals  that 
each  wave  is  outlined  in  a  seam  of  laitance; 
that  the  broad,  dark  belt  extending  for  some 
distance  on  either  side  is  also  laitance;  and 
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at  the  extreme  right  is  seen  the  same  sort 
of  white  leachings  so  characteristic  of  the 
Austin  Dam.  Evidently  the  concretes  placed 
in  this  wall  must  have  been  quite  wet,  to 
flow  sufficiently  to  form  waves  and  belts 
and  stratifications. 

At  another  point  in  this  same  wall  the 
surface  skin  was  removed  to  expose  suc- 
cessive belts  and  inclinations  of  strata;  it 
was  found  that  in  deep  layers  lay  almost 
uncemented  stone,  with  above  each  layer  of 
stone  a  layer  of  laitance,  with  percolation 
made  evident  by  surface  incrustations  start- 
ing above  the  relatively  dense  laitance,  at 
its  junction  with  the  uncemented  stone. 

An  inspection  of  the  full  length  of  this 
wall  showed  plainly  the  slopes  and  waves 
of  successively  poured  batches.  Unques- 
tionably, this  concrete  is  of  uncertain  and 
variable  strength;  and  if  one  of  the  pour- 
ing slopes  found  in  this  wall  had  been  in 
the  Austin  or  in  any  other  dam,  with  a 
separating  laitance  seam  at  its  upper  boun- 
dary, softened  and  made  slippery  by  per- 
colating water,  might  not  diagonal  failure 
"at  a  section  greater  than  the  least  sec- 
tion" have  been  expected? 

Excess  Water  Responsible 

Nor  can  the  conclusion  be  escaped  that 
excess  water,  added  to  save  labor  of  mixing 
and  labor  of  compacting  in  forms,  is  respon- 
sible for  such  planes  of  weakness  in  con- 
crete, whether  these  planes  are  diagonal  or 
horizontal  or  whether  they  occur  in  an  Aus- 
tin Dam  or  a  countryside  culvert.  Of  what 
use  is  elaborate  design  if  execution  is  gross- 
ly at  fault?  Daily  and  hourly,  at  the  very 
moment  these  lines  are  written,  concrete  of 
which  the  accurately  descriptive  adjective 
is  "drowned"  is  being  placed  in  forms  un- 
der specifications  which  directly  provide 
for  its  ultimate  failure. 

Yet,  laitance  is  not  the  only  defect  re- 
sulting from  excess  water,  nor  is  excess 
water  the  cause  of  all  defects.  But  excess 
water,  either  as  a  prime  cause  or  by  aggra- 
vating initial  deficiencies  until  they  come  to 
have  an  exaggerated  importance  in  the  final 
result,  is  of  such  importance  as  to  be  de- 
serving of  special  attention  and  study. 

Function  op  Water 

Concrete  is  a  composite,  80  per  cent  or 
more  of  which  is  sand  and  stone.  The  re- 
maining 10  per  cent  is  the  product  result- 
ing from  chemical  combination  between  ce- 
ment and  water.  But  in  spite  of  its  per- 
centage minority,  this  cementing  substance 
has  preponderant  importance.  Sand  and 
stone  by  themselves  are  but  feebly  coherent 
at  best,  as  in  Fig.  3,  wherein  is  shown  a 
commercial  demonstration  of  that  fact.  On 
the  other  hand,  sand,  stone  and  hydrated 
Portland  cement  may  be  "artificial  stone" 
in  the  truest  sense  of  that  term,  if  attend- 
ing conditions  are  right.  Water,  therefore, 
both  in  physical  and  chemical  action,  is  the 
key  substance  of  concrete. 

Water  in  concrete  functions  in  four  ways : 

First,  Water  forms,  with  cement,  the 
binding  material  uniting  sand  and  stone. 
This  function  consists  in  (a)  dissolving  the 
pulverized  cement,  with  (b)  formation  of 
acids  from  anhydrides;  and  (c)  bringing 
these  new  acids  and  the  dissolved  bases  of 
cement  into  sufficiently  intimate  contact  so 
that  they  may  chemically  react. 

Second,  Water  operates  to  flux  these  ce- 
menting sub.stances  into  multitudes  of  mi- 
nute irregularities  on  the  surfaces  of  sand 
grains  and  stone  (or  gravel)  particles,  ren- 
dering possible  extensive  adhesion  through 
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FIG.    2 — THE  CONCRETE  IN  THIS  WALL  WAS  POURED    WITH    EXCESS    OF    WATER    AND    SHOWS    THICK 

BANDS  OF  LAITANCE 


crystallization  and  adsorption  as  water  is 
absorbed  or  evaporated. 

Third,  Water  acts  as  a  lubricant  between 
harsh  and  irregular  particles,  rendering 
easy  placement  in  molds  and  forms. 

Fourth,  Water  itself  occupies  space  in  the 
mass. 

Chemical  Function 

The  function  of  water  first  cited  is  basic 
and  essential.  If  there  is  insufficient  wa- 
ter, obviously  the  reaction  of  the  cement 
would  not  be  complete;  and  if  there  is  too 
much  water,  it  is  equally  obvious,  since  for 
its  strength  cement  depends  to  a  certain 
degree  upon  the  formation  of  interlacing 
crystals,  that  adequate  crystallization  can- 
not take  place,  since  crystallization  takes 
place  only  from  saturated  or  super-saturated 
solution.  Furthermore,  cementing  action 
is  dependent  to  an  extent  upon  the  forma- 
tion of  colloids,  or  non-crystalline,  amor- 
phous, glue-like  substances.  These  sub- 
stances also  depend  for  their  strength  upon 
the  amount  of  water  combined  with  them. 
Undue  dilution  of  these  colloids  cannot  take 
place  without  impairment  of  strength,  just 
as  glue  (a  true  colloid)  may  be  a  valuable 
adhesive  when  of  proper  consistency,  while 
the  same  glue,  if  too  dilute  (or  if  too  con- 
centrated) may  be  useless. 

What  quantity  of  water  is  required  to 
properly  react  with  a  given  quantity  of  ce- 
ment is  not  precisely  known.    Furthermore, 


FIG.  3 — THE  RESULT  OF  NEGLECT  OF  PRECAUTIONS 
IN   MAKING  CONCRETE 


if  for  no  reason  other  than  variance  in 
composition  of  different  brands,  hard  and 
fast  rules  would  be  impossible.  Much  can 
be  learned,  however,  as  to  the  influence  of 
water  from  observation  of  its  effects  when 
mixed  with  cement  in  maximum  and  mini- 
mum quantities. 

What  a  Specimen  Shows 

If  cement  alone  is  mixed  with  excess  wa- 
ter and  allowed  to  set,  a  number  of  very 
interesting  things  become  evident  with  pas- 
sage of  time.  In  Fig.  4  is  a  sectioned  block 
of  cement,  cast  somewhat  over  a  year  ago 
in  a  beaker.  (See  Fig.  2,  "The  Testimony 
of  Moving  Pictures  in  the  Study  of  Con- 
crete," Engineering  Record,  Dec.  4,  1915, 
page  685.)  Since  that  time  and  until  re- 
cently split  open,  this  block  of  cement  has 
remained  exposed  to  room  temperature  and 
atmosphere  with  corresponding  evapora- 
tion and  drying. 

It  will  be  at  once  noticed  that  this  block 
is  stratified,  lighter  portions  being  at  the 
top  and  heavier  portions  at  the  bottom.  In- 
asmuch as  cement  particles  vary  in  size,  the 
heavier  ones  naturally  gravitate  to  the  bot- 
tom, particularly  when  there  is  excess  fluid 
to  act  as  lubricant,  thus  repeating  in  minia- 
ture the  segregation  in  concrete.  And  at 
the  top  is  a  heavy  deposit  of  fine  white  ma- 
terial, which  investigation  reveals  to  be 
largely  hydrated  lime,  and  which  resembles 
the  substance  of  which  day's-work  planes 
are  composed. 

Other  Things  Shown 

But  there  are  additional  features  in  this 
section  which  compel  attention. 

First,  there  is  a  deep  crack  extending 
from  outside  to  the  junction  of  laitance 
and  solid  portion  at  the  center,  where  un- 
hydrated  cement  particles  begin  to  show. 
The  appearance  and  position  of  this  crack 
indicate  a  warping  of  the  top  surface  as 
the  piece  dried  out,  with  separation  from 
other  portions.  If  this  block  were  sub- 
jected to  water  pressure,  leakage  and  solu- 
tion, mth  removal  of  any  soluble  portions 
of  the  block,  would  take  place  along  this 
junction  plane.  The  same  action  takes 
place  along  laitance  seams  in  concrete;  and 
inasmuch  as  cement  is  always  soluble,  even 
with  lapse  of  years,  both  in  its  unhydrated 
and  hydrated  states,  the  source  of  initial 
surface  stains  and,  later,  of  heavy  incrusta- 
tions is  evident. 
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Second,  it  is  interesting  to  note  that  in 
spite  of  the  length  of  time  this  cement  has 
been  mixed  with  water,  a  very  considerable 
portion  of  it  still  remains  quite  uncombined 
with  water.  Obviously,  excess  mixing  wa- 
ter is  not  an  assurance  of  hydration,  so  that 
no  merit  may  be  claimed  in  this  respect. 

What  Excess  Water  Does 

When  cement  is  mixed  to  normal  con- 
sistency these  defects  are  not  all  in  evidence. 
The  conclusion,  therefore,  becomes  inesca- 
pable that  excess  water  must  be  responsi- 
ble for  segregation,  laitance  and  cracking. 
In  wet  concrete  and  mortar  these  actions 
are  repeated  to  an  exaggerated  extent  by 
reason  of  the  large  excess  of  water  com- 


similar  envelope  of  cementing  substances  in 
so  dilute  a  solution  that  they  were  unable 
to  adequately  crystallize.  And  like  rela- 
tions between  dilution  and  strength  affect 
the  amorphous  constituents.  The  quantity 
of  these  is  directly  dependent  upon  the  con- 
centration of  cementing  solutions.  Quan- 
tity of  water  and  strength  of  concrete  are 
therefore  closely  related. 

The  foregoing  actions  are  also  closely 
connected  with  the  third  function  of  water 
— that  of  acting  as  a  lubricant  between 
particles.  Water  is  a  mobile  substance  and 
has  high  surface  tension,  so  that  in  confined 
space,  as  between  sand  particles  in  consider- 
able mass,  it  may  act  most  effectively  in 
this  regard.     The  advantage  to  be  gained, 
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FIG.  4 — UNHYDRATED 
CEMENT  AND  GRADA- 
TION OF  PARTICLES 
FROM  TOP  TO  BOTTOM 
ARE  FOUND  IN  THIS 
YEAR-OLD  BLOCK  OF 
NEAT    CEMENT 


is  evident  that  if  any  part  of  this  water  ia 
uncombined,  all  evaporation  or  drainage 
subsequent  to  setting  will  leave  in  the  rigid 
mass  hollows  of  a  size  equivalent  to  the 
spaces  occupied  by  the  water;  and  since 
this  water  was  evenly  distributed,  such 
evaporation  or  drainage  must  result  in  an 
essentially  porous  mass.  Attention  is  called 
to  the  water  voids  in  a  first-grade  commer- 
cial concrete  showm  in  Fig.  6. 

We  are  so  accustomed  to  thinking  of  con- 
crete as  a  solid  that  it  is  somewhat  difficult 
to  realize  that  it  is  actually  porous,  17  to  40 
per  cent  being  air  and  water  voids.  It  is 
true  that  these  voids  may  not  constitute 
continuous  passageways,  but  when  this  sim- 
ple statement  of  void  percentages  is  trans- 
lated into  dollars  and  cents  and  it  is  pointed 
out  that  for  every  $100,000  worth  of  con- 
crete, from  $17,000  to  $40,000  is  paid  for 
holes,  which  not  only  have  no  value  of 
themselves,  but  constitute  a  serious  men- 
ace to  the  integrity  and  usefulness  of  any 
structure,  the  matter  is  brought  more  close- 
ly home.  Nor  is  this  an  exaggerated  state- 
ment. On  the  contrary,  initial  loss  is  but  a 
small  fraction  of  the  ultimate  loss.    "Penny 


monly  employed;  and  segregation  is  fur- 
ther aggravated  by  the  relative  massive- 
ness  of  stone  particles  as  compared  with 
the  sand  and  cement  particles. 

And  so  like  the  checking,  warping  and 
peeling  of  commercial  surface  coats  is  the 
behavior  of  the  upper  layers  of  this  block, 
that  the  thought  occurs  with  the  force  of 
a  blow  that  in  excess  water  may  lie  the 
solution  of  the  baffling  stucco  problem,  of 
the  dusting  floor  problem  and  of  the  problem 
of  bonding  new  concrete  to  old.  With  re- 
spect to  this  last,  how  puerile  appears  the 
dainty  surface  picking  of  massive  deposits 
of  concrete  usually  required,  when  the 
usual  depth  of  laitance  is  taken  into  con- 
sideration ! 

Fluxing  and  Lubricating  Functions 

The  second  function  of  water — that  of 
fluxing  the  cementing  substance  over  the 
surface  of  sand,  cement  and  stone  or  gravel 
particles — is  closely  related  to  the  forego- 
ing. Cement  adheres  to  these  substances 
by  myriad  contacts  (see  Fig.  5).  If  the 
solution  is  too  dilute,  or  if  these  minute 
roughnesses  are  already  full  of  water,  the 
adhering  substance  can  form  but  a  meager 
attachment  at  a  relatively  .small  number  of 
points,  with  proportionate  weakness. 

Nor  is  this  an  imaginary  condition.  In 
detailed  examinations  of  concrete,  it  is 
found  that  probably  not  over  one-third  of 
the  surface  of  stone  particles  and  possibly 
the  same  relative  proportion  of  the  sur- 
face of  sand  particles,  is  in  contact  with 
cement,  the  balance  of  the  surface  having 
been  protected  at  the  time  of  setting  by  an 
envelope  of  water  not  carrying  dissolved 
cementing    substances,    or    an    essentially 


FIG.  6 — EVEN  A  FIRST- 
GRADE  COMMERCIAL 
CONCRETE  SHOWS 
WATER  VOIDS  (4 
DIAMETERS) 


however,  is  not  commensurate  with  the 
quantity  of  water.  When  the  water  con- 
tent is  increased  beyond  a  certain  point,  seg- 
regation of  coarser  from  finer  materials  in- 
variably takes  place,  so  that  what  is  gained 
by  fluidity  in  one  portion  is  lost  by  harsh- 
ness in  the  other  portions  with  always  very 
great  detriment  to  the  quality  of  the  con- 
crete. 

Water  a  Space  Filler 

All  of  the  foregoing  is  intimately  con- 
cerned with  the  fourth  function  of  water 
— that  of  occupying  space.  There  is  no 
substance  more  incompressible  than  water 
when  it  is  confined.  Recognition  is  given 
to  this  fact  in  hydraulic  presses.  Forms  for 
concrete  are  essentially  confined  spaces,  care 
being  generally  exercised  to  see  that  they 
are  made  and  kept  tight.  It  follows,  there- 
fore, that  each  drop  of  water  in  concrete, 
whether  combined  or  uncombined  with  ce- 
ment, occupies  a  definite,  unchangeable 
amount  of  space  in  the  mass  at  the  time  the 
form  is  filled.  It  further  follows,  since  it 
is  impossible  to  conceive  of  this  space-oc- 
cupying water  as  otherwise  than  distributed 
throughout  the  mass,  that  dispersion  of  sand 
particles  and  stone  particles,  with  propor- 
tionate lowering  of  mass  density  must  oc- 
cur.   And  since  the  foregoing  is  true,  it 


wise  and  pound  foolish"  would  be  a  fitting 
epitaph  for  many  a  lamented  construction. 
Yet  to-day,  in  the  majority  of  concrete 
structures,  these  or  like  defects  exist;  and 
the  most  deplorable  part  is  that  at  the  pres- 
sent  time  there  is  little  general  inclination 
to  better  these  conditions.  But  if  concrete 
is  to  retain  its  prestige,  a  standard  proced- 
ure for  concrete  work  based  on  real  knowl- 
edge must  be  evolved  by  those  skilled  in  the 
art,  adopted  by  engineering  and  architec- 
tural bodies  vested  with  authority  and  rec- 
ognized and  insisted  upon  universally. 

A  Suggested  Remedy 

The  unsightliness  of  day's  work  planes 
and  their  potential  danger  may,  it  is  true, 
be  recognized  to  such  an  extent  as  to  cause 
provisions  in  specifications  "that  if  the  en- 
gineer deems  it  advisable  he  may  require 
picking  or  roughing  of  the  top  portion  of 
the  work  last  poured,  before  pouring  the 
next  concrete  in  order  that  they  may  thor- 
oughly bond."  How  often  does  the  en- 
gineer deem  it  advisable?  Such  provisions 
might  as  well  be  omitted  so  far  as  their 
adequacy  is  concerned. 

It  is  virtually  impossible  to  effect  ade- 
quate removal  of  laitance  after  the  mass  is 
set.  This  is  especially  true  in  reinforced 
work,  where  there  is  a  network  of  steel.    In. 
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many  such  cases  adequate  removal  of  lait- 
ance  would  have  to  be  done  by  knitting- 
needles.  The  only  solution  of  the  problem 
seems  to  be  either  prevention  of  forma- 
tion of  laitance,  through  improved  methods 
of  making  concrete,  or  else,  after  a  form  is 
filled,  the  removl  of  top  boards  to  a  point 
sufficiently  low  to  allow  the  accumulated 
fine  materials  and  fluids  to  flow  off  until 
coarse  aggregate  shows  in  the  deposited 
mass,  the  drained  materials  being  wasted. 

This  remedy  is  radical.  It  will  doubtless 
be  subject  to  ridicule  by  the  unthinking, 
but  if  the  menace  of  day's  work  planes  is  to 
be  avoided  there  seems  at  present  no  way 
■ether  than  this.  Certainly  the  cost  is  in- 
significant as  compared  to  the  integrity  of 
a  structure  and  no  more  than  the  cost  of 
an  equal  insurance  against  loss.  When  pro- 
cedures are  better  perfected,  different  con- 
ditions will  obtain,  but  in  the  present  un- 
developed state  of  the  art,  some  adequate 
assurance  is  an  imperative  necessity. 

But  even  granting  adequate  appreciation 
of  these  matters,  procedures  are  exceedingly 
inconsistent.  The  menace  of  day's  work 
planes  and  of  laitance  may  be  recognized 


ments,  but  it  should  be  borne  in  mind  that 
such  columns  are  dried  out  soon  after  they 
are  put  in  place;  and  that  the  stresses 
which  they  are  called  upon  to  bear  are  ini- 
tially low.  If  these  columns  were  subject 
to  saturation  or  to  high  stress  proportion- 
ate to  their  bulk,  the  result  would  be  far 
different,  as  is  evident  in  many  a  structure 
in  distress. 

Suggested  Specifications 

Advocating  concretes  drier  than  present 
custom  sanctions  should  not  be  construed  as 
holding  any  brief  for  very  dry  concretes, 
laboriously  tamped  in  place.  One  is  almost 
as  bad  as  the  other.  Yet  drier  concretes 
should  be  used,  and  to  bring  about  their 
use  it  is  necessary  to  so  crystallize  the  grow- 
ing sentiment  against  the  use  of  excess 
water  as  to  make  sure  the  observance  of 
necessary  precautions;  and  to  incorporate 
in  specifications  such  clauses  as  will  as 
nearly  as  possible  insure  the  result  de- 
sired. 

Along  these  lines,  the  following  specifica- 
tions are  suggested: 

1.  Concrete  shall  consist  of  sand,  stone 


FIG.   5 — CEMENT  PARTICLES   FLUXED   OVER 
SURFACE    OF    SAND    GRAIN 

by  provisions  in  building  codes  that  "all 
concrete  columns  should  be  poured  continu- 
ously to  the  top  of  the  form."  Yet  it  is 
quite  common  to  permit  the  pouring  of 
over-wet  concretes  in  such  columns,  filling 
them  to  the  top,  without  considering  of  what 
material  the  column  head  must  be  consti- 
tuted. 

Consider  wet  concrete  flowing  into  a  20- 
ft.  column  form  2  ft.  square.  The  first  rush 
of  material  will  be  almost  liquid.  The 
heavier  materials  will  follow  in  regular  or- 
der. Necessarily,  the  heavier  stones  will 
^o  to  the  bottom,  passing  through  a  mass 
of  liquid  that  will  wash  off  the  greater  por- 
tion of  any  cement  with  which  the  stone 
might  have  been  covered  in  the  mixing 
process.  Other  materials  will  build  them- 
selves up  as  nearly  as  possible  in  the  ratios 
of  their  sizes  and  gravities  throughout  the 
entire  column  length,  with  always  a  mass 
of  uncemented  sand  and  stone  at  the  bot- 
tom, where  the  greatest  stress  is  to  be  en- 
dured; and  at  the  extreme  top  a  layer  of 
laitance  of  exaggerated  depth  due  to  the 
high  ratio  of  length  to  sectional  area.  (See 
Fig.  7.) 

If  this  laitance  become  water-soaked,  slip- 
page or  settlement  to  a  greater  or  less  de- 
gree is  to  be  expected.  Doubtless  the  be- 
havior of  columns  in  concrete  buildings 
will  be  cited  in  refutation  of  these  state- 


FIG.   7- 


-SPIKES    DRIVEN    INTO    LAITANCE    AT    TOP 
OF    COLUMN 


(or  gravel),  cement  and  water  in  such 
quantities  as  shall  be  designated  by  the  en- 
gineer. 

2.  The  proportions  and  quantities  of  all 
materials,  including  water,  shall  be  as  di- 
rected by  the  engineer  and  shall  be  sub- 
ject at  all  times  to  such  change  as  his  tests 
or  judgment  may  dictate  as  advisable. 

3.  All  materials  shall  be  accurately 
measured  in  measures  of  approved  tjnpe  and 
known  capacity. 

Cement  shall  be  measured  by  the 
standard  sack  or,  if  in  bulk,  by  weight, 
94.5  lb.  being  taken  as  an  equivalent  of 
one  sack.  Loose  measurement  of  cement 
is  prohibited. 

Sand  and  stone  shall  be  measured  in 
struck  measures  of  a  capacity  and  type 
approved  by  the  engineer.  Measurement 
in  wheelbarrows  of  a  type  which  do  not 
admit  of  a  struck  measurement  will  not 
be  permitted. 

Water  shall  be  measured  at  each  mixer 
in  containers  adapted  to  ready  adjustment 
and  to  accurate  delivery  of  variable  quan- 
tities. Supplementing  the  delivery  of 
such  measuring  containers  by  additions 
of  water,  because  of  slowness  of  discharge 
or  for  any  other  reason,  will  not  be  per- 
mitted. 

4.  Concrete  of  a  plastic  consistency  is  re- 
quired in  all  parts  of  the  work,  unless  special 


permission  be  given  by  the  engineer  for 
the  use  of  drier  and  stiffer  mixtures. 
Sloppy  and  over-wet  concretes  are  strictly 
prohibited.  The  quantity  of  water,  there- 
fore, unll  be  subject  to  regulation  at  all 
times  by  the  engineer  according  to  the  re- 
quirements of  the  aggregates  in  use  at  that 
time.  The  rejection  and  removal  of  over- 
wet  concretes  either  before  or  after  plac- 
ing in  forms  muy  at  the  engineer's  discre- 
tion be  required  of  the  contractor  without 
compensation. 

5.  After  any  form  or  lift  of  forms  has 
been  filled,  spaded  and  allowed  an  interval 
of  settling  not  greater  than  one-half  (Ms) 
hour,  and  while  the  concrete  yet  remains  in 
semi-fluid  condition,  the  top  portion  of  the 
forms  shall  be  removed  throughout  the  en- 
tire length  of  the  section  to  siuh  depth  as 
may  be  required  by  the  engineer  and  the 
materials  shall  be  allowed  to  flow  out  of 
the  forms  and  be  wasted.  This  wasting 
shall  be  carried  to  such  a  depth  as  vnll  ex- 
pose coarse  aggregate  in  the  mass.  Con- 
crete shall  not  again  be  deposited  on  the 
remaining  concrete  until  the  next  lift  of 
forms  is  ready  to  be  filled. 

Discussion  Needed 

It  is  not  too  much  to  hope  that  discussion 
will  be  had  on  this  important  subject  at  the 
coming  annual  meetings  of  the  American 
Society  of  Civil  Engineers  and  the  Ameri- 
can Concrete  Institute.  Discussion  will 
surely  stimulate  thought  and  thought  will 
stimulate  research,  so  that  before  long  it 
may  well  be  that  America  will  have  solved 
this  world-wide  problem  of  how,  day  in 
and  day  out,  to  produce  the  highest  type 
of  concrete. 


How  Chicago  Is  to  Finance 
Traction  Program 

Extension  of  Existing  Profit-Division  Plan  Rec- 
ommended —  Amortization    Funds    Will 
Eventually  Make  City  Owner 

FINAL  conclusions  and  recommendations 
of  the  Chicago  Traction  and  Subway 
Commission  are  given  in  the  completed  main 
report  turned  over  Dec.  20  to  the  city  coun- 
cil transportation  committee.  The  report 
hitherto  made  public  and  reviewed  in  the 
Engineering  Record  last  week,  page  770, 
was  supplemented  by  the  "Financial  Plan," 
which  is  summarized  by  the  following  rec- 
ommendations of  the  commission: 

1.  That  a  single  corporation  be  organized 
to  take  over  the  surface  and  elevated  lines. 

2.  That  legislation  be  sought: 

(.a)  To  permit  the  formation  of  such  a 
corporation. 

(b)  To  permit  the  grant  of  a  terminable 
franchise  in  return  for  which  the  existing 
companies  shall  surrender  all  their  definite 
franchises. 

(c)  To  empower  the  city  to  purchase  the 
property  of  the  new  corporation. 

(d)  To  empower  the  city  to  procure  the 
consents  of  abutting  property  owners. 

3.  That  the  construction  of  a  combined 
system  of  subways  and  elevated  railroads 
be  begun  at  once  and  co-ordinated  with  the 
present  and  future  elevated  railroads,  so 
developed  as  to  furnish  the  highest  grade 
of  rapid-transit  service. 

4.  That  the  city  be  given  full  control  over 
the  extensions  to  the  systems  and  additions 
to  equipment  and  the  furnishing  of  service- 
limited  only  in  that  the  net  return  to  the 
corporation  will  not  be  reduced  below  6  per 
cent. 
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5.  That  a  financial  plan  be  developed  so 
as: 

(a)  To  extend  the  partnership  manage- 
ment now  existing  between  the  city  and  the 
surface  lines  to  include  the  elevated  lines 
so  that  the  city  shall  have  a  share  in  the 
divisible  net  receipts  of  all  the  lines. 

(b)  To  allow  to  the  corporation,  so  far 
as  affected  by  any  act  or  orders  of  the  city, 
a  net  return  on  the  combined  valuation  of 
the  existing  properties  of  6  per  cent. 

(c)  To  invest  in  the  construction  of  sub- 
ways or  other  revenue-producing  additions 
the  present  traction  fund  and  increase  there- 
to on  the  same  terms  as  new  capital  fur- 
nished by  the  corporation.  That  is  to  say, 
the  corporation  shall  receive  only  the  actual 
interest  that  it  has  to  pay  on  the  new  cap- 
ital furnished  and  the  city  shall  receive  on 
its  revenue-producing  investment  the  same 
rate  of  return. 

(d)  To  provide  for  two  amortization 
funds  whereby  the  outstanding  valuation  or 
purchase  price  shall  be  progressively  re- 
duced, these  amortization  funds  to  be  in- 
creased by  all  remainders  of  the  traction 
fund  over  requirements  for  new  construc- 
tion. 

(e)  To  confine  the  return  to  the  corpora- 
tion between  the  limits  of  6  and  8  per 
cent  on  its  then  investment  in  road  and 
equipment  by  requiring  that  after  its  total 
return  exceeds  7  per  cent  a  portion  of  such 
excess  over  7  per  cent  and  all  of  the  ex- 
cess over  8  per  cent  shall  be  paid  into  the 
special  amortization  fund. 

(f)  To  provide  for  such  use  of  the  trac- 
tion fund  and  amortization  funds  as  to  es- 
tablish a  practicable  and  feasible  method 
of  acquisition  by  the  city  of  the  entire  local 
traction  system. 

Complete  Recapture  by  1960 

A  reasonable  forecast  of  the  results  ob- 
tainable under  this  financial  plan,  concludes 
the  commission,  indicates  that  by  1937,  or 
at  the  end  of  twenty  years,  there  will  have 
been  amortized  actually  or  in  effect  nearly 
$120,000,000,  or  30  per  cent  of  the  then 
total  capital  investment  in  the  combined 
properties.  The  continuation  of  this  fore- 
cast indicates  that  by  about  1947,  or  in 
about  thirty  years,  not  only  will  all  of  the 
additional  capital  to  be  furnished  by  the 
corporation,  as  contemplated  in  the  report, 
be  paid  off,  but  the  operation  of  the  amorti- 
zation fund  and  the  city's  traction  fund  will 
probably  begin  to  reduce  the  original  1916 
valuation  of  the  combined  properties.  And, 
further,  unless  the  divisible  net  receipts, 
and  consequently  the  additions  to  the  city's 
traction  fund,  are  greatly  reduced  by  un- 
justifiable expenditure,  that  possibly  by  the 
year  1960  the  whole  of  the  corporation's 
then  investment  will  have  been  retired. 
Chicago  will  then  become  the  actual  owner 
in  fee  of  a  combined  system  of  subway, 
surface  and  elevated  railroads,  which  in 
accordance  with  the  orders  of  the  board  of 
regulation  and  control  and  the  provisions 
of  the  ordinance  will  have  been  maintained 
at  full  efficiency  and  will  have  cost  at  least 
$490,000,000,  and  which  the  city  can  then 
operate  directly  or  lease  to  an  operating 
corporation,  as  public  opinion  at  that  time 
shall  determine. 

The  members  of  the  commission  are  Wil- 
liam Barclay  Parsons,  Bion  J.  Arnold  and 
Robert  Ridgway. 

A  supplement  to  the  report  will  be  given 
out  later.  It  will  contain  about  150  pages  of 
printed  matter  and  fifty  or  more  maps  and 
plans. 


Higher  Unit  Stresses  for  Pipe  and  Computation 
of  Water-Hammer  Pressure  Advocated 

Design  of  Heavy  Steel  Pressure  Pipe  Lines  Can  Be  Made 
More  Economical  by  Proposed  Method  Outlined  in  Detail 

By  BARTON  M.  JONES 
Assistant  Engineer,  Miami  Conservancy  District,  Dayton,  Ohio 


AN  interesting  article  by  Frank  H. 
Carter  on  "Selecting  Economical  Type 
of  Riveted  Joint  for  Steel  Pipes  and  Stand- 
pipes"  appeared  in  the  Engineering  Record 
of  Oct.  14,  page  467.  In  this  article  Mr. 
Carter  shows  that  where  a  large  quantity 
of  metal  is  involved,  as  in  large  steel  pipes 
and  other  structures  built  to  resist  internal 
pressure,  a  saving  in  cost  can  be  effected 
by  the  use  of  the  most  efficient  types  of 
riveted  joints.  This  is  undoubtedly  true, 
particularly  where  single  or  double  riveted 
lap  or  butt-strap  joints  are  commonly  used, 
as  in  plate  less  than  about  %  in.  thick.  For 
heavier  plates  it  is  customary  to  use  the 
more  elaborate  joints.  Aside  from  cost, 
mechanical  uncertainties  and  the  loss  of 
power  from  increased  resistance  to  flow 
should  be  watched  to  prevent  the  use  of 
complicated  joints  from  being  carried  too 
far. 

Along  a  related  line,  the  writer  would  like 
to  outline  a  means  for  obtaining  further 
economy  in  the  use  of  the  steel,  particu- 
larly by  the  application  of  proper  unit 
stresses.  In  another  part  of  his  article  Mr. 
Carter  calls  attention  to  the  use  of  unit 
stresses  as  low  as  6000  to  7500  lb.  per 
square  inch  of  gross  section,  approximately 
equivalent  to  8000  to  10,000  lb.  per  square 
inch  in  the  net  section.  While  these  cases 
are  somewhat  lower  than  usual,  they  con- 
firm the  present-day  tendency  among  engi- 
neers to  adopt  very  low  unit  stresses  be- 
cause of  experiences  with  pipe-line  troubles. 
These  unit  stresses  appear  to  be  unneces- 
sarily low  and  do  not  represent  liberal  de- 
signing, but  a  waste  of  money  in  not  plac- 
ing the  steel  where  it  will  do  the  most  good. 
Failure  to  understand  and  provide  for  the 
effect  of  water  hammer  is  the  principal 
cause  of  this  situation. 

Effect  of  Water  Hammer 

Mr.  Carter  uses  the  assumption  that  the 
effect  of  water  hammer  decreases  from  a 
maximum  at  the  lower  end  of  the  pipe 
line  to  practically  zero  at  the  upper  end. 
It  is  known  from  both  observation  and 
theory  that  a  pressure  wave  from  water 
hammer  travels  the  full  length  of  the  pipe, 
or  to  a  point  of  relief  such  as  a  standpipe 
or  reservoir,  and  that  its  intensity  is  in- 
fluenced only  by  the  dimensions  of  the  pipe 
at  the  various  points  along  the  line.  Re- 
ferring to  his  example  of  a  pipe  line  of 
54  in.  diameter,  2800  ft.  long,  and  varying 
in  thickness  from  5/16  in.  to  9/16  in.,  a 
pressure  at  the  lower  end  of  the  pipe  of  100 
lb.  per  square  inch  due  to  water  hammer 
would  result  in  about  85  lb.  per  square  inch 
at  the  upper  end,  instead  of  zero  as  shown 
by  him. 

In  common  practice  the  thickness  of  the 
various  lengths  composing  a  pipe  line  is 
figured  according  to  one  of  the  three  usual 
assumptions  as  to  the  pressure  to  which 
each  length  of  pipe  will  be  subjected.  A 
low  unit  stress  is  adopted  for  the  net  sec- 
tion to  provide  the  desired  factor  of  safety, 
and  in  addition  a  uniform  thickness  is 
often  added  to  allow  for  surface  deteriora- 
tion. 


The  three  most  common  assumptions  of 
pressure  are  as  follows:  (1)  The  maximum 
static  pressure  to  which  the  pipe  can  be 
subjected;  (2)  the  maximum  static  pres- 
sure plus  an  arbitrary  amount  to  provide 
for  water  hammer,  such  as  100  lb.  per 
square  inch  considered  uniform  over  the 
entire  line;  (8)  the  maximum  static  pres- 
sure plus  a  moderate  amount  to  provide  for 
water  hammer  which  is  figured  for  each 
particular  part  of  the  pipe  according  to  its 
diameter  and  thickness  and  the  assumed 
rate  of  gate  closing. 

For  proper  balancing  of  parts  the  pipe 
should,  if  possible,  be  so  proportioned  that 
no  One  part  will  be  stressed  to  the  breaking 
point  unless  all  other  parts  have  likewise 
reached  the  same  unit  stresses.  There  is 
no  uncertainty  about  the  distribution  of  the 
extraordinary  pressures  which  would  cause 
these  stresses.  Aside  from  the  static  pres- 
sure which  is  definitely  known,  the  only 
other  bursting  pressure  is  caused  by  water 
hammer,  and  the  relative  intensities  of  the 
latter  at  different  points  along  the  line  can 
be  readily  calculated.  That  is,  if  a  shock 
from  water  hammer  produces  a  certain 
pressure  at  one  point  in  the  pipe  line,  the 
corresponding  pressure  at  any  other  point 
can  be  determined.  A  pressure  wave  which 
results  from  the  accumulation  of  several 
successive  water-hammer  shocks  has  the 
same  effect  as  if  it  had  been  caused  by  a 
single  larger  shock,  and  can  be  so  treated. 

High  Unit  Stress  Proposed 

In  order  to  distribute  the  steel  in  pres- 
sure lines  of  high  head  so  as  to  obtain  the 
greatest  effective  strength,  it  is  suggested 
that  tl\e  thickness  of  the  shell  be  designed 
by  using  the  elastic  limit  (or  a  value  even 
more  near  the  breaking  stress)  of  the  steel 
for  the  unit  stress  and  obtaining  the  de- 
sired factor  of  safety  by  making  provision 
for  a  severe  water-hammer  pressure  in  ad- 
dition to  the  static  pressure.  If  desired,  a 
small  uniform  thickness  may  then  be  added 
as  usual  to  allow  for  corrosion.  This 
method  is  justified  because  the  uncertainties 
due  to  imperfections  in  material  and  work- 
manship can  be  largely  eliminated  by  a  test 
made  after  the  pipe  has  been  laid,  the  re- 
maining uncertainties  being  principally  in 
the  pressure  to  which  the  pipe  will  be  sub- 
jected. 

Under  ordinary  operating  conditions  or 
during  a  moderate  water  hammer,  the  unit 
stresses  in  a  pipe  designed  as  suggested 
would  not  be  uniform,  but  would  be  greater 
at  the  lower  end  than  at  the  upper  end  of 
the  pipe.  The  pressure  wave  from  a  dan- 
gerous water  hammer,  on  the  other  hand, 
would  cause  stresses  which  in  maximum 
value  would  be  nearly  uniform  throughout 
the  full  length  of  the  pipe. 

Purpose  of  Method 

To  make  the  purpose  of  this  suggested 
method  of  design  evident,  it  may  be  stated 
that  many  high-head  penstocks  could  be 
proportioned  by  its  use  to  resist  a  sudden 
closing  of  the  entire  flow  without  stressing 
the  steel  beyond  the  elastic  limit  at  any 
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point,  and  the  cost  of  the  pipe  so  designed 
would  be  much  less  than  one  capable  of 
withstanding  equally  severe  shocks,  de- 
signed in  the  usual  manner  with  low  unit 
stresses.  The  upper  portion  of  a  pipe  line 
of  ordinary  design  is  made  relatively  too 
thin  and  could  fail  as  the  result  of  a  pres- 
sure wave,  while  the  stresses  in  the  lower 
portion  of  the  pipe  remain  comparatively 
low. 

With  a  given  water-hammer  allowance, 
the  diameter  and  thickness  of  a  piece  of 
pipe  fix  its  lowest  position  along  the  profile. 
Pipe  is  built  of  plate  the  thicknesses  of 
which  do  not  usually  change  by  less  than 
1/16    in.      The    diameters    are   chosen    of 
even  figures  and  often   with  a  difference 
sufficient  to  allow  nesting  of  the  pipe  for 
shipment.    Having  selected  the  pipe  dimen- 
sions that  could  be  considered  for  use,  a 
table  can  be  prepared   to  give  for  each 
diameter  and   each  thickness   of  pipe  its 
position  on  the  profile  in  terms  of  the  static 
head  at  that  point.    In  computing  this,  the 
maximum  head   that  the  pipe  will   resist 
is  first  determined,  using,  as  suggested,  the 
elastic  limit  of  the  material.     From  this 
head  is  subtracted  the  pressure  head  that 
would  be  equivalent  to  the  water  hammer 
in  case  a  given  flow  were  suddenly  stopped. 
The  water-hammer  pressure  can  be  com- 
puted when  the  redaction  in  flow  is  known, 
together  with  both  the  diameter  and  the 
thickness  of  the  pipe.    The  following  is  an 
equation   arranged   in  a  simple  form  for 
making  the  calculation: 

2tse  268,800Q 

h  = 


the  pipe  is  based  on  the  water-hammer  con- 
sideration as  described  in  the  foregoing. 
For  the  final  design,  the  writer  has  found 
it  convenient  to  combine  the  three  opera- 
tions of  determining  the  economical  diam- 
eter, the  thickness,  and  the  location  of  the 
pipe  of  various  dimensions  along  the  pro- 
file. For  this  purpose  formulas  are  not  en- 
tirely satisfactory,  as  they  frequently  call 
for  impossible  odd  diameters  and  thick- 
nesses of  pipe. 

In  the  table  giving  the  position  of  each 
class  of  pipe  along  the  profile  may  be  shown 
also  the  total  annual  expense  per  unit  length 
of  pipe — that  is,  the  loss  in  revenue  due  to 
friction  losses  plus  the  annual  charges  on 
the  investment.  Inspection  will  then  show 
the  most  advantageous  dimensions  of  pipe 
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in  which  h  is  the  allowable  static  head  in 
feet  for  a  pipe  of  certain  dimensions,  indi- 
cating its  position  on  the  profile;  t,  the 
thickness  of  pipe  wall  in  inches;  d,  the  in- 
side diameter  of  pipe  in  inches ;  s,  the  ulti- 
mate unit  stress  allowable  in  pipe  wall  in 
pounds  per  square  inch;  e,  the  efficiency  of 
a  longitudinal  joint,  and  Q,  the  sudden  re- 
duction of  water  flow  in  second  feet.  For 
gradual  gate  closure,  Q  should  be  taken  as 
the  reduction  in  flow  during  the  interval  of 
time  T  which  is  required  for  the  pressure 
wave  to  travel  upstream  through  the  pipe 
to  the  point  of  relief  and  return.  Q  must 
be  found  for  each  point  along  the  line,  as 
it  depends  upon  T  for  that  particular  point. 
The  time  T  in  seconds  is. 


for  certain  static  heads  or  points  on  the 
profile.  In  other  words,  it  will  enable  the 
selection  of  a  pipe  which  will  fulfill  the 
pressure  requirements  and  which  will  at 
the  same  time  represent  the  least  annual 
expense. 

This  method  of  designing  a  pipe  line  in- 
volves only  dimensions  end  weights  based 
upon  actual  pipe  designs  instead  of  theo- 
retical sizes.  The  results  for  all  practicable 
combinations  of  diameter  and  thickness 
can  be  readily  presented  in  a  table  for  com- 
parison and  selection.  It  may  entail 
slightly  more  labor  than  direct  formulas, 
but  the  additional  labor  involved  is  well 
warranted  by  the  results  obtainable  and  the 
importance  which  usually  attaches  to  the 
design  of  structures  of  this  class. 


Soft-Ground  Tunnel  Under  Lake  Union 
at  Seattle  Presents  Many  Difficulties 

Poling-Board  Compressed-Air  Method,  with  Top  Heading  Lined  Before  Taking  Out 
Bench,  Solves  Them,  Though  Section  of  Arch  Settles  and  Four  Blowouts  Occur 


I' 


T  = 


REPLACING  a  temporary  trestle  which 
carried  the  water  mains  supplying  Seat- 
tle across  Lake  Union,  a  concrete-lined  tun- 
nel has  been  completed  in  soft  ground  under 
the  lake  by  the  top-heading  method,  using 
poling  boards  and  compressed  air.  The 
ground  was  so  soft  that  the  lining  of  the 
top  heading,  which  had  to  be  placed  before 
the  bench  was  taken  out,  settled  at  one 
point  and  had  to  be  replaced.  Four  blow- 
outs occurred  through  the  lake  bottom,  all 
of  which  were  successfully  stopped  with 
weighted  timber  or  canvas  blankets.  Effec- 
tive grouting  was  done  with  hand  force 
pumps. 

Tunnel  to  Carry  Water  Mains 
AND  Conduits 

The  water  supply  for  Seattle  comes  from 
the  Cedar  Lake  watershed,  which  is  to  the 
south  and  east  of  the  city,  so  that  mains 
must  cross  the  chain  of  inlets  and  lakes 
which  connect  Lake  Washington  with  Puget 
Sound  in  order  to  reach  the  northern  part 
of  the  city.  Heretofore  water  mains  have 
been  carried  across  Lake  Union  on  a  tem- 
porary wooden  trestle,  pending  the  time 
when  it  would  be  necessary  to  provide  other 
means  of  crossing.  With  the  completion  of 
the  Lake  Washington  Canal,  Lake  Union 
becomes  navigable  to  vessels  of  considera- 
ble draft,  and  the  water  mains  had  to  be 
kept  clear  of  the  channel. 

The  city,  accordingly,  awarded  a  contract 
in  July,  1914,  for  the  construction  of  a 
tunnel  beneath   Lake  Union  which  would 


23,600 

where  V  is  length  in  feet  of  part  of  pipe 
the  diameter  of  which  is  d'  and  the  thick- 
ness of  which  is  f,  etc.  

The  equations  given  allow  for  the  elastic-     provide  for  water  mains  and  telephone  and 
ity  of  both  steel  and  water,  the  coefficients     electric  wires.    The  work  was  to  have  been 


used  being  30,000,000  and  294,000  lb.  per 
square  inch  respectively.  It  will  be  noted 
that  the  length  of  the  water  column  does 
not  affect  the  calculations  except  as  to  what 
would  be  termed  "sudden  closing."  The  ve- 
locity of  the  pressure  wave  through  a  par- 
ticular part  of  the  pipe  is  sometimes  of 
interest.    This  velocity  v  in  feet  per  second 


completed  early  in  1915,  but  owing  to  difll 
culties  and  delays  the  tunnel  was  not  fin- 
ished until  October,  1916.    The  installation 
of  water  mains  in  the  new  tunnel  for  the 


angles,  with  its  center  54  ft.  below  the  water 
surface.  At  either  end  the  tunnel  termin- 
ates in  a  vertical  shaft,  the  north  15  ft.  and 
the  south  16  ft.  in  diameter.  Both  the  shafts 
and  the  tunnel  are  lined  with  concrete  22  in. 
thick.  The  north  shaft  was  sunk  in  the 
open  through  a  sand-and-gravel  formation 
that  offered  no  serious  difficulties. 

The  south  shaft,  on  the  other  hand,  was 
for  practically  the  entire  depth  in  fine  sand. 
After  the  first  25  ft.  in  the  open,  the  use 
of  caisson  methods  was  required.  Both  the 
north  and  the  south  shafts  were  sunk  as 
drop  shafts  by  weighting  with  sandbags. 
The  cutting  edges  of  the  shafts  were  made 
of  angles  and  steel  plates. 

The  tunnel  was  advanced  from  both  ends, 
using  the  poling-board  method.  Because  of 
the  very  soft  material  traversed,  the  entire 
work  had  to  be  done  under  air  pressure,  the 
maximum  pressure  being  about  27  lb.  per 
square  inch.  The  compressor  plant  at  each 
shaft  consisted  of  two  units,  one  with  a 
capacity  of  800  cu.  ft.  and  the  other  with 
700  cu.  ft.  of  free  air  per  minute.  The 
motors  were  connected  so  that  either  of  two 
separate  sources  of  power  could  be  drawn 
upon  in  emergencies. 

Four  Breaks  During  the  Tunneung 
During  the  tunneling  there  were  four 
separate  breaks,  or  "blows,"  in  which  the 
sudden  inflow  of  water  caused  a  temporary 
shutdown  and  threatened  the  safety  of  the 
work.  These  breaks  were  repaired  by  mat- 
tresses placed  from  above  on  the  lake  bot- 
tom. Two  of  these  mattresses  consisted  of 
30-ft.  squares  of  canvas  upon  which  mate- 
rial was  sluiced  from  the  adjacent  bank.  In 
the  second  blow  two  distinct  openings  had 
to  be  closed,  over  one  of  which  a  timber 
mattress  was  placed.     In  the  last  case  a 


of  water  mams  m  tne  new  xunne.  lur  u..  '"-■—  j^  ^  ^^  ^e  covered  and  a  40  x  60- 
present  will  consist  of  one  f^n  and  one  '^'-^^X/ mattress  was  built,  floated  into 
16-in.  main  under  a  head  of  470  ft.  and     ";  t™^«/  ".  ..  ^  ^.^  ^itj,  4  ^^  5  ft.  of 
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V  = 
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Regarding  the  economical  diameter  for 
the  pipe,  it  is  not  particularly  difficult  to 
determine  this,  even  when  the  thickness  of 


one  24-in.  main  under  a  375-ft.  head.  The 
42-in.  main,  which  has  already  been  placed 
in  service,  connects  reservoirs  on  opposite 
sides  of  the  canal.  The  other  two  lines  will 
supply  the  low  and  intermediate  pressure 
districts  of  the  city. 

Excavating  Shafts  and  Tunnel 
The  tunnel  is  circular  in  section,  about 
900  ft.  long,  and  crosses  the  channel  at  right 


place  and  weighted  down 
earth  sluiced  into  place. 

None  of  the  breaks  occurred  so  suddenly 
that  there  was  danger  to  the  workmen,  and 
although  the  tunnel  was  flooded  on  two  oc- 
casions there  was  no  difliculty  in  unwater- 
ing  it  after  the  mattresses  were  placed.  At 
other  times,  however,  the  full  capacity  of 
the  pumps  was  taxed.  In  unwatering  the 
tunnels  air  was  turned  on  through  the  regu- 
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lar  lines  till  sufficient  pressure  was  reached , 
to  balance  the  hydrostatic  head.  This 
pressure  did  not,  however,  force  the  water 
out  through  the  face,  and  the  heading  was 
drained  by  opening  pipes  passing  through 
the  tunnel  lock  and  allowing  the  water  to 
flow  to  pumps  in  the  shaft.  The  capacity 
at  each  end  totaled  appro.ximately  600  gal. 
per  minute.  The  motors  driving  the 
pumps  were  connected  so  as  to  draw  upon 
either  of  two  separate  sources  from  which 
energy  could  be  supplied,  to  insure  conti- 
nuity of  ser^'ice  in  emergencies. 

Arch  Concrete  Lining  Placed  First 

In  the  tunnel  the  concrete  was  placed 
first  in  the  arch,  as  indicated  in  the  accom- 
panying drawing,  and  later  poured  into  the 
forms  of  the  invert  from  the  same  level 
from  which  the  arch  was  concreted.  Con- 
crete was  delivered  into  the  tunnel  in  cars 


shaft,  where  all  seepage  will  collect  in  a 
permanent  sump  built  in  the  concrete.  This 
will  be  equipped  with  an  eductor,  or  jet, 
pump  operated  by  water  from  the  mains 
which  are  to  be  carried  through  the  tunnel. 

Wedge  Flange  Against  Leaks  for 
Grout  Connections 

As  was  anticipated,  when  the  concrete 
lining  was  finished  and  the  air  pressure 
was  taken  off  there  were  numerous  leaks 
through  which  water  found  entrance  to  the 
tunnel.  Because  the  tunnel  will  be  used 
only  for  pipes  and  wires,  and  because  the 
pump  installation  referred  to  would  be  re- 
quired in  any  event,  it  was  not  considered 
worth  while  to  go  to  the  expense  of  secur- 
ing a  practically  watertight  tunnel  and  it 
was  decided  to  seal  only  those  leaks  which 
allowed  a  considerable  inflow  of  water. 

The  contractor  was  required  to  stop  77 


Sequence  or  Excavation 

Concrefe  arch  pJaced  immedialely 
after  Z.  In  firm  around  Sand  4 
carried  down  Together 
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VERY    SOFT   GROUND    MET    WITH    TOP-HEADING    METHOD,    USING   COMPRESSED  AIR 


of  %-cu.  yd.  capacity,  being  lowered  on 
hoists  in  the  shafts  and  entering  through 
the  air  locks  at  either  end  of  the  tunnel. 
After  the  first  30-ft.  section  from  the  south 
shaft  was  placed  it  was  found  that  its  tim- 
bers, forms  and  concrete  had  settled  into 
the  soft  bottom,  on  which  they  were  tem- 
porarily blocked,  for  a  depth  of  about  6  in., 
thus  leaving  the  arch  about  this  much  be- 
low grade  at  this  point.  The  work  was 
continued  beyond  this  point,  advancing  at 
proper  grade  and  leaving  the  section  out  of 
alignment  to  be  dealt  with  later. 

After  the  headings  had  met  and  the  con- 
creting was  otherwise  completed,  the  arch 
of  the  30-ft.  section  which  had  settled  was 
entirely  removed  and  the  timbering  ex- 
posed. This  was  done  of  course  with  the 
air  pressure  on  the  tunnel.  It  was  then 
found  that  at  the  point  of  maximum  settle- 
ment a  16-in.  thickness  of  concrete  could 
be  put  in  without  interfering  with  the  tim- 
bering. Reinforcing  sufficient  to  give  this 
thickness  a  strength  exceeding  that  of  the 
unreinforced  22-in.  section  was  therefore 
put  in  and  the  correct  grade  for  the  arch 
at  this  point  was  secured.  The  amount  of 
correction  necessary  had  been  reduced  by 
increasing  the  specified  grade  of  the  tunnel 
from  the  center  toward  the  south  shaft. 
This  change  in  grade  put  the  specified  ele- 
vation of  the  arch  at  the  south  shaft  about 
4  in.  lower  than  was  originally  intended. 

The  entire  tunnel  drains  toward  the  south 


leaks  indicated  by  the  inspector  and  which 
developed  a  considerable  flow,  and  in  ad- 
dition to  these  the  city  considered  it  worth 
while  to  stop  about  295  more  which  were 
too  small  to  be  included  among  those  as- 
signed to  the  contractor.  The  grout  used 
by  the  contractor  in  stopping  the  larger 
leaks  was  paid  for  by  the  city,  and  the  com- 
pensation allowed  therefor  figured  out  at 
about  $36  per  cubic  yard. 

A  IVi-in.  air  drill  was  used  to  open  up 
each  leak  before  grouting,  and  it  was  found 
that  those  which  afforded  the  largest  flow 
were  the  most  easily  repaired.  After  drill- 
ing out  a  leak  an  8-in.  flange  with  a  gasket 
was  placed  around  the  hole  and  was  wedged 
tightly  into  place  by  means  of  a  strut  run- 
ning diametrically  to  the  opposite  side  of 
the  tunnel.  Attached  to  this  flange  was  a 
2-in.  valve  which  could  be  closed  to  prevent 
the  water  flowing  into  the  tunnel.  The 
grouting  pipe  was  then  connected  on  the 
outside  of  this  valve,  and  as  the  pressure 
was  turned  on  the  valve  was  opened  so  that 
the  grout  could  be  forced  into  the  passage 
opened  up  by  the  drill. 

Force  Pumps  for  Grouting 

For  grouting  the  contractor  used  a  Grant 
force  pump,  which  was  able  to  develop  a 
pressure  of  about  125  lb.  per  square  inch. 
With  this  equipment  some  of  the  leaks  were 
stopped  with  a  very  small  amount  of  grout 
and   others   required   almost  half  a  cubic 


yard.  For  the  77  holes  grouted  with  this 
machine  a  total  of  1810  sacks  of  cement 
were  used. 

For  the  smaller  holes  which  the  city 
closed  a  home-made  hand  pump  was  used 
for  forcing  in  the  grout.  This  consisted 
of  a  double-action  force  pump  with  1-in. 
suction  and  y2-in.  discharge,  having  a  6-in. 
packing  gland  which  was  long  enough  to 
take  about  2  in.  of  hydraulic  packing.  This 
packing  gland  and  check  valve  were  the  only 
parts  of  this  pump  which  had  to  be  made 
up  on  order,  all  the  remaining  parts  being 
assembled  from  stock  material.  With  this 
device  operated  by  two  men  with  long  hand 
levers  it  was  possible  to  get  pressures  as 
high  as  300  lb.  per  square  inch.  The  Va-in. 
discharge  was  connected  to  a  1-in.  air  pres- 
sure hose,  which  in  turn  was  connected  with 
bushings  to  the  valve  on  the  flange  fastened 
over  the  leak.  With  this  small  hand  ma- 
chine 295  holes  were  stopped  with  a  total 
of  325  sacks  of  cement. 

Bracing  Struts  Left  Twelve  Hours 

After  grouting  the  holes  the  bracing 
struts  were  left  in  place  for  twelve  hours 
and  then  removed.  In  practically  every 
case  the  repair  by  this  method  was  effec- 
tive, and  it  was  considered  that  the  scheme 
of  grouting  was  notably  efficient  and  in- 
expensive for  a  tunnel  in  such  soft  material 
as  that  encountered  on  this  job.  The  use  of 
the  gasket  and  flange  method  leaves  the  re- 
paired spot  with  a  smooth  finished  surface 
that  requires  no  further  attention.  In  some 
cases  where  very  large  leaks  were  repaired 
the  effective  area  of  the  flange,  which  was 
8  in.  in  diameter,  was  increased  by  the  use 
of  a  large  wooden  washer  and  gasket  of 
equal  size  cut  to  fit  the  size  and  shape  of  the 
particular  leak  under  treatment. 

The  construction  of  the  tunnel  was  under 
the  general  supervision  of  A.  H.  Dimock, 
city  engineer  of  Seattle.  T.  H.  Carver,  as- 
sistant city  engineer,  was  in  immediate 
charge  of  the  work,  and  E.  D.  Alexander 
was  resident  engineer  for  the  city.  The 
original  contract  was  awarded  to  Meecham 
&  Babcock  for  $183,000  and  the  tunnel  was 
driven  '  and  lined  under  subcontract  by 
Joseph  Hanreddy  of  Chicago,  for  whom 
Robert  Spencer  was  resident  superin- 
tendent. 


What  Drainage  Reclamation  Needs 

Drainage  problems  were  discussed  re- 
cently before  500  business  men  of  the  Chi- 
cago Association  of  Commerce  by  Prof.  F. 
H.  Newell.  Considering  only  the  simple  ele- 
ments, the  following  conclusions  were 
reached:  Great  areas  of  fertile  lands  lie 
unutilized  along  our  rivers.  Similar  lands 
have  been  reclaimed  and  cultivated,  with 
benefit  to  the  state  as  well  as  to  individuals, 
by  improved  health  and  increased  agricul- 
tural production.  While  the  easy  work  has 
been  done,  there  is  still  more  to  be  accom- 
plished, and  to  even  greater  advantage  to 
all.  The  legal  obstacles  should  be  made 
known  and  removed.  The  financial  difficul- 
ties resulting  from  uneven  distribution  of 
cost  and  benefits  must  be  adjusted,  which 
can  only  be  accomplished  by  arousing  in- 
telligent public  opinion.  The  business  man 
who  is  in  a  position  to  look  into  the  future 
must  lead  in  the  education  of  the  public  to 
l)ring  about  the  needed  reforms  in  legal  and 
financial  details.  The  results  of  such  ac- 
tion will  be  a  more  widely  extended  and 
more  profitable  agriculture,  the  basis  upon 
which  rests  commercial  success. 
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Brick  Pavement  on  Two-Inch  Mortar  Base 
Laid  for  $1.45^  Per  Square  Yard 

On  Lightly  Traveled  Streets  of  Dwight,   Illinois,  Substantial 
Saving  Was  Made  by  Reducing  Thickness  of  Foundation  Course 

By  P.  E.  GREEN 
Of  Marr,  Green  &  Company,  Civil  and  Sanitary  Engineers,  Chicago 


LAID  upon  a  2-in.  mortar  base,  instead 
of  upon  4  or  5  in.  of  concrete,  the  com- 
mon practice  for  this  type  of  surfacing, 
20,000  sq.  yd.  of  monolithic  brick  pave- 
ment in  the  town  of  Dwight,  111.,  were 
constructed  at  a  cost,  exclusive  of  grading, 
of  only  $1,451/2  per  square  yard,  a  sub- 
stantial reduction  from  the  usual  price  for 
this  kind  of  work.  Of  course  it  is  not  pre- 
sumed that  a  heavy  traffic  of  6,  8  or  10-ton 
motor  trucks  could  use  a  pavement  with  so 
thin  a  base  constantly  without  destroying 
it,  but  in  small  cities  and  on  the  residence 
streets  of  large  cities  it  is  believed  that  this 
type  of  construction  can  be  successfully 
employed. 

In  the  last  few  months  there  has  been 
some  development  of  a  brick  pavement  in 
which  the  concrete  base  has  been  reduced 
to  as  small  a  thickness  as  1  in.,  being  then 
simply  a  bed  to  give  the  brick  a  smooth 
surface.  This  construction  is  based  on  the 
theory  that,  provided  the  subgrade  is 
sound  and  dry  and  kept  so,  it  is  of  ample 
strength  to  withstand  the  weight  of  any  or- 
dinary traffic. 

To  Keep  Subgrade  Dry 

The  problem  of  constructing  a  mono- 
lithic brick  pavement  on  city  streets  is 
quite  different  from  that  of  country  roads. 
The  necessity  of  proper  gutters,  variations 
in  grades,  numerous  right-angled  and  acute 
intersections  and  adequate  drainage  com- 
plicates matters  enormously.  At  Dwight 
the  topography  is  practically  level.  The 
surface  drainage  therefore  must  be  taken 
care  of  largely  by  means  of  variations  in 
the  height  of  the  curb.  In  this  particular 
case  very  great  care  has  been  taken  to  see 
that  the  final  drainage  is  adequate.  A  com- 
plete system  of  storm-water  drains  was  con- 
structed with  numerous  catchbasins  and 
inlet  connections.  By  this  means  it  is  ex- 
pected that  the  subgrade  will  be  kept  per- 
manently dry,  and  if  this  end  is  achieved 
there  can  be  little  question  but  that  a  vitri- 
fied brick  4  in.  in  depth,  with  a  2-in.  mor- 
tar base  under  it  and  built  as  a  monolith, 
will  be  amply  strong  for  any  traffic  which 
it  may  receive.  No  more  underdrains  were 
required,  however,  than  should  be  put  un- 
der any  properly  designed  pavement.  The 
roadway  widths  are  22  ft. 

Specifications  for  Wearing  Surface  . 

The  specification  under  which  the  wear- 
ing surface  was  laid  is  as  follows: 

The  brick  shall  have  been  carefully  piled 
along  the  sides  of  the  improvement  so  that 
it  may  be  rapidly  laid  on  the  mortar  bed,  as 
it  is  the  intention  of  these  specifications  to 
provide  for  the  construction  of  the  brick 
wearing  surface  simultaneously  with  that 
of  the  mortar  foundation,  thus  insuring  a 
monolithic  pavement. 

The  mortar  bed  shall  consist  of  a  layer  of 
Portland  cement  mortar  2  in.  in  thickness 
and  composed  of  1  part  of  the  best  quality 
of  Portland  cement  and  3  parts  of  clean, 
sharp  sand  of  the  same  quality  as  specified 
for  curb  and  gutter.    The  sand  and  cement 


shall  be  thoroughly  mixed  dry  to  an  even 
and  unbroken  shade,  and  then  water  in 
sufficient  quantities  added  so  that  the  re- 
sulting mixture  will  be  a  fairly  stiff  plastic 
mass,  neither  so  wet  that  it  will  run  freely 
nor  so  dry  that  it  needs  to  be  tamped  to 
bring  the  water  to  the  surface.  Extreme 
care  must  be  taken  in  this  mix,  and  if  it  is 
not  possible  to  get  the  proper  mix  in  a  con- 
crete mixer  the  contractor  shall  proceed  to 
mix  and  spread  this  material  entirely  by 
hand.  This  mortar  shall  be  spread  over  the 
subgrade  and  lightly  tamped  with  a  hand 
tamper  and  then  brought  to  an  absolutely 
true  surface  with  the  approved  template. 
All  dry  spots  or  sloppy  wet  spots  must  be 
avoided,  and  if  they  occur  must  be  elimi- 
nated at  once.    If  necessary,  the  contractor 


width  of  street  it  was  almost  impossible  to 
avoid  small  depressions  in  the  completed 
surface. 

The  contractor  had  on  hand  a  small  con- 
tinuous mixer,  and  this  was  tried  with 
great  success.  With  this  type  of  mixer, 
the  mix  being  in  sight  the  entire  time,  it 
was  easier  to  obtain  uniform  mortar  than 
with  the  batch  mixer.  With  the  batch 
mixer  a  uniform  product  can  be  obtained 
and  its  capacity  is  greater,  but  it  requires 
constant  attention  to  the  water  and  timing 
of  the  hopper.  The  usual  criticism  against 
the  continuous  mixer  is  believed  to  be  un- 
called for.  The  character  of  the  sand,  the 
amount  of  water  in  the  mix  and  the  length 
of  time  in  which  the  machine  mixed  the 
mortar  were  found  to  be  very  important. 

Test  Sizes  op  Sand 

Various  kinds  of  sand  were  experi- 
mented with  in  order  to  secure  the  best 
results.  It  was  demonstrated  that  the  mor- 
tar, in  order  that  it  may  be  handled  in  the 
best  way  and  to  eliminate  dry  spots  or  wet 
spots,  should  have  just  enough  water  in  it  so 


SMALL  LIGHT  ROLLER  USED  TO  SHAPE  CEMENT  MORTAR  BASE 


shall  perform  a  series  of  experiments  un- 
der the  direction  of  the  engineer  so  as  to 
insure  the  proper,  even,  hemogeneous  mix 
required  for  this  improvement. 

The  blocks,  after  having  been  set,  shall 
be  rolled  with  a  hand  roller  30  in.  wide  and 
weighing  not  more  than  50  lb.  per  inch  of 
width  nor  less  than  30  lb.  per  inch  of 
width  until  the  surface  is  smooth  and  even 
and  the  blocks  are  well  embedded  in  the 
cement  mortar.  Particular  care  shall  be 
taken  by  the  men  laying  the  blocks  to 
eliminate  imperfect  blocks.  After  rolling 
once  the  inspector  will  cull  all  other  imper- 
fect blocks  still  left  in  the  pavement,  and 
immediately  after  this  culling  the  surface 
of  the  pavement  shall  be  swept  clean,  and 
the  joints  between  the  blocks  shall  be  filled 
with  Portland  cement  grout  as  described 
under  the  paragraph  "Cement  Grout 
Filler." 

It  was  realized  that  the  specifications  for 
the  mortar  bed  were  not  ideal,  but  actual 
knowledge  of  the  best  mix  for  this  mortar 
for  use  under  city  conditions  was  not  avail- 
able. Hence  the  necessity  of  experimenta- 
tion.   Events  fully  justified  the  form. 

After  the  construction  of  the  storm-water 
drains  the  roadway  was  graded  and  finished 
with  a  rigid  template ;  the  crown  was  estab- 
lished at  4  in.  It  was  at  first  endeavored 
to  have  the  crown  less  than  4  in.,  as  a  flat 
crown  is  an  ideal  to  be  approached,  but  it 
was  found  during  construction  that  when 
less   than   this   amount   was   used   on   this 


that  when  patted  with  a  shovel  the  water 
would  flush  to  the  surface.  More  water  than 
this  would  collect  in  pools  and  would  make 
soft  spots  and  the  brick  would  go  down  un- 
der the  roller.  This  is  a  vitally  important 
point  in  securing  a  smooth  surface. 

Several  samples  of  what  was  considered 
ideal  mortar  were  tested  for  amount  of 
water  contained  by  taking  samples,  drying 
them  out  and  weighing  them  both  before 
and  after  they  were  dried.  The  amount  of 
water  in  normal  sand  was  also  determined. 
It  was  demonstrated  that  the  total  amount 
of  water  should  be  from  19  to  23  per  cent 
by  volume  of  sand. 

Various  sized  sands  were  used  in  order 
to  find  out  whether  a  fine  sand  or  a  coarse 
sand  produced  the  best  results.  Sand 
which  is  too  fine — that  is,  which  contains 
practically  no  pebbles  even  though  it  is 
what  is  ordinarily  passed  as  a  first-class 
mortar  sand — would  tend  to  hold  the 
water  in  pockets.  And  sand  which  is  too 
coarse,  with  too  many  pebbles,  or  too  great 
a  proportion  of  voids,  would  discharge  the 
water  too  rapidly  after  being  laid  on  the 
subgrade,  and  it  would  all  drain  toward 
the  gutter.  An  evenly  graded  coarse  sand, 
with  a  considerable  percentage  of  pebbles 
the  size  of  a  pea  or  under,  was  decided  to 
be  most  suitable.  While  no  facilities  were 
at  hand  properly  to  sieve  the  sand,  yet  from 
the  writer's  experience  in  filtration  work 
he  believes  that  sand  which  has  an  effec- 
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BRICK    WERE  DELIVERED  FOR  LAYING  BY  ROLLER  CONVEYOR 


tive  size  of  about  0.02  in.  and  a  uniformity 
coefficient  of  3.0  is  about  the  best  graded 
for  the  purpose. 

For  this  type  of  pavement  the  size  and 
grading  of  the  sand  are  most  important 
considerations  and  too  much  emphasis  can- 
not be  placed  on  this  point. 

Mortar  was  delivered  directly  on  the 
subgrade  by  the  continuous  mixer  and 
shaped  with  shovels  and  template,  and  was 
not  on  an  average  more  than  20  ft.  ahead 
of  the  brick  work. 

Tamping  of  the  base  was  provided  by 
the  specifications,  but  it  was  found  that  a 
little  roller  weighing  about  3'ij  lb.  per  inch 
of  width  made  the  best  tamper.  The  mortar 
was  deposited  on  the  subgrade  by  the 
mi.\er,  the  template  drawn  over  it  and  then 
rolled  with  this  light  roller,  and  the  tem- 
plate drawn  over  it  again,  forming  a  fine, 
even,  dense  and  smooth  surface  with  a 
minimum  of  wet  or  dry  spots. 

The  brick,  which  had  been  previously 
piled  alongside  the  work,  was  delivered  to 
the  workmen  on  roller  conveyors,  the  brick- 
layer taking  them  directly  from  the  roller. 
This  method  of  delivering  the  brick  to  the 
men  is  practical  up  to  a  40-ft.  width  of 
roadway,  using  on  a  street  of  this  width 
two  conveyors,  trussed,  one  end  resting  on 
each  curb.  The  bricklayers  objected  at  first 
to  laying  directly  from  the  conveyor,  pre- 
ferring to  have  them  delivered  to  them  by 
the  men,  but  this  means  tramping  over  the 
new-laid  brick  with  its  soft  mortar  bed  and 
a  consequent  disturbance  of  the  surface. 
When  the  bricklayers  became  accustomed  to 
this  method  of  laying  they  preferred  it.  It 
also  tends  to  speed  up  the  work. 

Closely  following  the  bricklayers  was  a 
hand-roller.  This  roller  was  of  the  brand 
known  as  "Anjrweight,"  the  weight  being 
varied  by  means  of  sand,  water,  etc.,  put  in- 
side of  the  roller.  However,  it  is  believed 
that  a  hand-roller  for  this  type  of  work  on 
streets  of  this  width,  or  wider,  is  inferior 
to  a  very  small  self-propelled  roller  of,  say, 
1-ton  weight  on  two  wheels.  The  Any- 
weight  can  be  loaded  up  to  about  900  lb., 
or  about  30  lb.  per  inch  of  width,  but  it  is 
believed  that  a  slightly  heavier  roller  would 
secure  better  results.  When  it  is  loaded  up 
to  900  lb.  it  is  hard  to  keep  a  roller  man 
because  of  the  heavy  labor  of  rolling. 
Hence  the  foreman's  tendency  is  to  reduce 
the  weight  instead  of  increasing  it.  If 
there  is  much  work  of  this  character  there 
can  be  little  question  that  a  small  self- 
propeUed  roller  is  the  thing. 

The  brick  were  pushed  %  to  Vi  in.  into 


the  mortar  base  by  the  rolling,  and  some 
bond  was  secured  even  before  the  grout  was 
applied.  This  was  demonstrated  when,  for 
some  reason  or  other,  it  had  not  been  pos- 
sible to  keep  the  grout  up  to  the  front,  and 
on  the  following  morning  it  was  found  hard 
to  extract  a  brick  from  the  mortar  bed. 

Grouting  Followed  Closely 

The  grouting  followed  the  rolling  and 
culling  of  the  brick  as  closely  as  possible 
and  usually  was  within  a  few  feet  of  the 
end.  Here  again  it  seems  that  if  a  small 
self-propelled  roller  had  been  available  the 
thoroughness  of  the  grouting  might  have 
been  improved  upon  by  rolling  after  the 
first  coat  of  grout  had  been  applied,  thus 
insuring  an  even  and  uniform  penetration 
of  the  grout  to  the  surface  of  the  mortar 
bed  and  into  all  crevices. 

It  is  believed  that  the  finished  pavement 
should  be  covered  with  earth  between  May 
15  and  Sept.  15  to  secure  better  curing, 
but  that  before  and  after  that  period  this 
covering  is  not  so  essential. 

The  final  surface  secured  on  this  work, 
after  the  men  had  become  accustomed  to 
the  construction,  was  beautifully  smooth. 
In  fact,  during  a  period  extending  over  a 
good  many  years  the  writer  has  never  seen 
a  smoother  or  more  even  new  brick  pave- 
ment. A  depression  in  the  surface  was 
rare,  and  wherever  discovered  it  was 
promptly  brought  up  to  grade. 


No  cross-expansion  joints  were  used,  nor 
does  the  writer  believe  they  are  necessary. 
It  is  believed  they  are  a  source  of  weak- 
ness in  this  type  of  construction.  A  large 
percentage  of  failures  of  brick  pavements 
in  which  the  cement-grout  filler  was  used 
can  be  traced  to  cross-expansion  joints. 
With  an  expansion  joint  across  a  roadway 
surface  when  expansion  occurs  the  joint 
filler  at  one  end  or  the  other  of  the  joint 
will  yield  first  because  of  lesser  width, 
the  partial  filling  of  part  of  the  joint  with 
an  incompressible  material  such  as  sand 
or  some  similar  reason.  The  result  is  an 
unbalanced  couple  and  a  sort  of  rotation 
about  the  rigid  point.  The  brick  back  from 
the  expansion  joint  crack,  the  joints  spall 
and  at  the  incompressible  point  the  bricks 
crush.  If  there  had  been  an  even,  uniform 
bearing  the  internal  stress  caused  by  the 
expansion  could  have  been  taken  up  by  the 
block,  or  in  the  case  where  contraction 
takes  place  the  crack  formed  is  too  narrow 
to  cause  any  serious  trouble,  and  in  any 
case  is  promptly  filled  up  with  incompres- 
sible matter  such  as  sand. 


BRICK    REMOVED    TO    SHOW    HOW     MORTAR    BASE 
ENTERS   JOINTS   AFTER   ROLLING 


Lessons  Learned 

As  a  result  of  experience  with  this  type 
of  construction  the  following  suggestions 
are  made  with  the  idea  of  increasing  the 
practicability  and  decreasing  the  cost  of 
construction : 

1.  A  thickness  of  less  than  2  in.  of  mor- 
tar base  in  a  city  street  is  hardly  prac- 
ticable because  of  the  conditions  which 
must  be  met,  the  expense  of  exact  fine 
grading  and  the  trouble  at  intersections 
where  other  improvements  must  be  met. 

2.  The  sand  should  be  of  the  character 
described  above,  but  a  possible  substitute 
for  it  would  be  a  concrete  composed  of  1 
part  cement,  2  parts  sand  of  the  size  pre- 
viously mentioned  and  4  parts  pea  gravel. 

3.  The  water  must  be  very  carefully  regu- 
lated, and  the  best  results  are  secured  when 
it  amounts  to  about  22  per  cent,  by  volume, 
of  the  sand. 

4.  The  weight  of  the  roller  should  be 
about  50  lb.  per  inch  width,  and  a  smaU 
self-propelled  roller  would  be  a  great  ad- 
vantage. 

5.  It  would  very  probably  improve  the 
construction  if  the  brick  were  rolled  after 
the  first  coat  of  grout  had  been  applied. 

6.  A  crown  of  2  per  cent  of  a  street  20 
ft.  in  width,  decreasing  to  1  per  cent  on  a 
street  15  ft.  in  width,  is  about  the  mini- 
mum that  can  be  handled  successfully. 
Smaller  crowns  than  this  tend  to  cause  the 
accumulation  of  water  pockets  and  soft 
spots  with  their  attendant  depressions  in 
the  finished  surface. 

7.  As  far  as  possible  no  men  should  be 
allowed  on  the  pavement  behind  the  roller. 
This  applies  to  everybody,  including  the 
men  pushing  the  roller.  The  weight  of 
these  men  coming  on  the  individual  brick 
tends  to  make  depressions. 

8.  It  is  quite  probable  that  a  light  mixer 
for  grouting,  the  grout  being  spouted  onto 
the  brick,  would  tend  to  make  a  smoother 
surface. 

There  are  great  possibilities  in  this  type 
oi  construction  in  small  cities  and  in  the 
residence  streets  of  larger  cities.  A  very 
smooth,  attractive  pavement  is  the  result. 
The  cost  of  this  class  of  wearing  surface  is 
materially  reduced.  The  cost  of  the  pave- 
ment in  question  was  $1.45^/2  per  square 
yard,  exclusive  of  grading.  With  care  and 
thoroughness     it     is     believed     that     the 
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strength  of  this  construction  is  fully  equal 
to  that  of  ordinary  grouted  brick  surface 
on  4  or  5  in.  of  concrete  with  a  1  or  2-in. 
sand  bed.  It  is  also  believed  that  it  is  su- 
perior to  the  concrete  pavement  because  it 
practically  equals  in  thickness  the  concrete 
pavement,  while  its  resistance  to  wear  is 
considerably  greater.  Less  trouble  from 
expansion  and  heaving  is  anticipated. 

It  cannot  be  too  often  reiterated  that  the 
essential  element  of  success  is  extreme  care 
to  the  details  of  construction.  However, 
this  is  true  of  any  type  of  pavement.  In 
this  case  it  is  the  attention  to  the  fine  de- 
tails of  the  sand  grading,  the  amount  of 
water,  the  rolling  and  the  keeping  of  men 
off  the  finished  product  before  it  is  grouted 


This  was  a  sort  of  a  small  light  steam  shovel 
manufactured  by  the  Keystone  Driller  Com- 
pany. It  can  be  used  either  for  digging  a 
ditch  and  backfilling  the  same  or  for  rough 
grading.  The  shovel  travels  on  a  boom, 
which  is  a  double  I-beam,  and  is  raised, 
swung  to  one  side  or  lowered  through  a  uni- 
versal joint  at  its  base,  the  whole  machine 
operating  like  a  steam  shovel,  but  being 
much  less  cumbersome  and  much  more  flex- 
ible. It  is  a  very  handy  machine  for  a  gen- 
eral contractor.  In  this  particular  job 
ditches  from  2  to  9  ft.  in  depth  and  40  in. 
wide  were  dug  for  the  underdrainage.  The 
subgrade  also  was  graded  with  it,  it  being 
possible  to  manipulate  the  grade  to  within 
'2  in.  of  the  final  contour.     The  machine 


Inlaid  Tile  Used  in  Arch  Span 
of  Park  Bridge 

Atlanta  Structure  with  Counterfort  Retaininc 

Walls  and  Cast-Iron  Expanttion  DetaiJa 

for  Reinforced-Concrete  Stringers 

CURVED  sidewalk  brackets  and  .span- 
drel openings,  inlaid  panels  of  colored 
tile  or  mosaic  in  the  main  piers  and  arch 
ribs,  and  pier  offsets  supporting  plant  tubs 
mark  the  new  Piedmont  Park  bridge  in  At- 
lanta, Ga.,  as  another  engineering  struc- 
ture in  which  architectural  considerations 
have  been  given  due  prominence.  Counter- 
fort abutments,  with  the  buttresses  on  6-ft. 
centers  to  conform  to  the  spacing  of  the 


.foe. 
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that  make  for  success.  The  rolling  should 
be  not  only  longitudinal  but  also  horizontal 
and  diagonal.  It  is  necessary  in  this  type 
of  construction  to  co-ordinate  carefully  the 
delivery  of  material,  since  if  all  material  is 
not  on  the  ground  ready  to  be  used  at  the 
same  time  the  entire  gang  must  be  laid  off. 
Once  these  points  are  understood  and  ap- 
preciated, however,  the  work  proceeds  won- 
derfully rapidly  and  satisfactorily. 

The  contractor  for  the  work  was  Charles 
S.  Upham  of  Odell,  111.  Mr.  Upham  is  an 
extremely  ingenious  man  and  had  many 
little  labor-saving  tools  and  appliances  on 
the  work.  One  of  the  most  interesting  of 
these  and  one  which  was  absolutely  new  to 
the  writer  was  an  adjustable  trowel  for  fin- 
ishing concrete  curb  and  gutter,  described 
in  the  Hints  for  the  Contractor  section, 
page  812. 

To  the  writer  one  of  the  novelties  on  this 
particular  job  was  the  grader  and  ditcher. 


would  load  a  ll^-yd.  wagon  in  from  40  sec- 
onds to  iy2  minutes  and  would  dig  a  ditch 
up  to  40  in.  in  width  and  20  ft.  deep  with- 
out any  trouble.  When  digging  a  ditch  the 
shovel  bucket  is  reversed  and  works  toward 
the  machine,  but  when  grading  it  works 
away  from  the  machine. 

M.  A.  Peiser  was  resident  engineer  on 
the  work.  Much  of  the  success  of  the  work 
was  due  to  his  intelligent  care  and  interest. 


Every  Day  Is  Pay  Day  in  Pennsylvania 

Contractors  in  central  Pennsylvania  have 
solved  the  problem  of  keeping  labor  on  the 
job.  The  force  of  one  contractor  who  be- 
gan paying  his  men  off  every  day  instead 
of  at  the  end  of  the  week  was  so  pleased 
with  the  arrangement  that  it  stuck  by  him, 
and  other  contractors  have  adopted  the 
same  plan.  According  to  reports,  the  plan 
has  met  with  success  wherever  tried. 


stringers  of  the  end  spans,  and  cast-iron 
sockets  and  bearing  plates  at  the  expan- 
sion ends  of  the  stringers  are  other  fea- 
tures of  this  highway  bridge  built  to  carry 
a  new  boulevard  over  Clear  Creek  and  the 
Southern  Railway  tracks. 

General  Dimensions 

The  total  length  of  the  bridge  is  approxi- 
mately 625  ft.,  consisting  of  four  36-ft.  6-in. 
concrete  girder  spans,  one  on  the  west  end 
and  three  on  the  east  end  flanking  the  main 
arch  of  73-ft.  span  and  23-ft  rise  over  the 
creek,  and  two  approaches.  The  west 
girder  span  is  over  a  future  roadway,  and 
the  three  east  skew  spans  are  carried  over 
tracks  of  the  Southern  Railway— one  pres- 
ent track  and  four  planned  for  the  future. 
Overhead  clearance  of  22  ft.  is  required  at 
these  tracks.  An  existing  intercepting 
sewer  on  the  west  side  of  the  creek  deter- 
mined the  location  of  the  west  pier  or  arch 
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abutment,  which  was  placed  just  far  enough 
west  of  the  sewer  to  avoid  interference. 

The  design  was  prepared  with  a  view  to 
harmonizing  the  picturesque  surroundings 
with  economic  layout  and  simple  details. 
To  add  aesthetic  features,  not  only  were 
curved  outlines  in  the  spandrel  openings 
of  the  main  arch  span  adopted,  but  panels 
of  inlaid  colored  tile  are  used  in  the  piers 
and  on  the  outside  of  the  main  arch  ribs, 
also  cast-iron  modillions  painted  a  dusk 
color,  as  noted  on  the  accompanying  draw- 
ing. The  main  piers  have  large  pedestals 
with  creosoted-timber  plant  tubs.  Another 
element  of  variety  is  introduced  by  the 
paneled  red  brick  railing  with  a  white  con- 
crete coping  cast  in  units. 

For  the  west  or  park  approach  the  bridge 
is  provided  with  two  large  granite  portals 
and  white  ornamental  flower  urns  on  top. 
The  stones  used  in  the  portals  are  the  gran- 
ite blocks  of  Atlanta's  first  pavement  of 
1882,  and  the  lampposts  are  from  Atlanta's 
first  street-lighting  system  of  1855. 

One  of  the  details  which  will  be  noted 
as  exceptional  is  the  cast-iron  socket  and 
bearing  plate  at  the  e.xpansion  ends  of  the 
concrete  stringers  where  they  bear  on  the 
abutments.  These  are  shown  in  the  draw- 
ing herewith.  The  socket  is  attached  to  the 
bottom  of  the  stringer  by  four  countersunk 
bolts,  and  its  planed  lower  face  slides  on 
the  planed  upper  face  of  the  bearing  plates 
bolted  to  the  abutment. 

The  design  was  made  by  C.  E.  Kauffman, 
engineer  of  bridges  and  estimates.  Depart- 
ment of  Construction,  city  of  Atlanta.  The 
contractors  are  Case  &  Cochran,  of  Atlanta. 


"South  Station  Under  "of  Boston  Rapid-Transit 
System  Has  Ample  Traffic  Facilities 

stairways  and  Escalators  on  All  Sides  of  Square  Insure  Rapid 
and  Direct  Transfer  of  Passengers — Large  Lobby  Above  Tracks 


By  WILUAM  W.  LEWIS 
Assistant  Engineer,  Boston  Transit  Commission,  Boston 


Ninety-two  City  Managers  Now 

According  to  statistics  given  out  at  the 
recent  convention  of  the  City  Managers' 
Association  there  were  on  Nov.  1  of  this 
year  92  cities  in  the  United  States  operat- 
ing under  the  city  manager  form  of  gov- 
ernment. 


AMPLE  PROVISIONS  for  accommodat- 
ing large  crowds  on  special  occasions 
were  made  in  the  design  of  the  recently 
completed  "South  Station  Under"  of  the 
Boston  Rapid-Transit  System,  located  at 
Dewey  Square.  In  fact,  these  special  re- 
quirements governed  the  dimensions  and 
layout,  the  number  and  capacity  of  the  com- 
bined entrance  and  exit  openings,  and  the 
escalators,  rather  than  the  estimated  usual 
daily  or  average  traffic,  either  at  present  or 
for  the  future.  Two  classes  of  traffic  were 
considered  in  the  design — passengers  desir- 
ing access  to  and  from  the  streets  and  rail- 
road passengers  transferring  to  and  from 
the  South  Union  Station.  The  governing 
conditions  and  some  of  the  details  of  con- 
struction are  here  given. 

Location  of  Station 

The  portion  of  Boston's  rapid-transit  sys- 
tem recently  opened  to  public  travel  is  a 
part  of  the  subway  known  as  the  Dorchester 
tunnel,  an  extension  or  continuation  of  the 
Cambridge  subway.  The  Dorchester  tunnel 
begins  at  "Park  Street  Under"  station 
under  Boston  Common  and  continues  in  an 
easterly  direction  under  Winter  Street  and 
Summer  Street  to  and  through  Dewey 
Square.  Here  it  turns  in  a  southerly  direc- 
tion, running  through  a  part  of  South  Bos- 
ton to  Andrew  Square.  This  tunnel,  from 
the  Cambridge  subway  at  Tremont  Street 
to  and  including  the  Washington  Station 
near  Washington  Street,  was  opened  to 
public  travel  on  April  4,  1915.  The  part 
recently  put  in  service  adjoins  this  section 

Summer  Street 
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and  extends  from  the  Washington 
to    and    including    the    station 
Square. 

At  Dewey  Square  is  located  the  South 
Union  Station  of  the  New  York,  New  Haven 
«&  Hartford  Railroad  Company  and  the 
Boston  &  Albany  Railroad  Company — one 
of  the  two  railroad  stations  which  handle 
all  the  downtown  railroad  traffic  of  the  city. 
Running  through  the  square  are  many  lines 
of  surface  cars  and  the  Atlantic  Avenue 
loop  of  the  elevated  system.  The  subway 
station  in  this  square  will  thus  be  a  very 
important  feature  in  the  rapid-transit  sys- 
tem. It  will  serve  to  connect  the  Tremont 
Street  subway,  the  Washington  Street  tun- 
nel, as  well  as  the  Cambridge  and  Dorches- 
ter districts,  with  the  South  Union  Station. 

Design  Conditions 

The  subway  station  called  the  "South 
Station  Under"  is  designed  to  serve  two 
classes  of  traffic — first,  those  persons  enter- 
ing or  leaving  the  station  from  or  to  the 
public  streets,  and,  second,  those  persons 
wishing  to  transfer  between  the  tunnel  sta- 
tion and  the  South  Union  Station.  The 
square  being  large  and  the  vehicular  and 
pedestrian  traffic  much  congested  at  times, 
entrances  are  placed  on  the  four  corners 
of  the  square,  as  seen  on  the  plan. 

These  entrance  stairway.s  are  each  8  ft. 
wide  and  are  planned  to  be  used  by  pas- 
sengers either  entering  or  leaving  the  sta- 
tion. Owing  to  the  high  value  of  the  prop- 
erty in  this  locality,  it  was  deemed  best  to 
locate  them  on  the  sidewalks  of  the  streets. 
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which  in  all  but  one  case  have  been  widened 
for  the  purpose.  Passengers  coming  from 
or  going  to  any  of  the  streets  leading  into 
the  square  can  enter  or  leave  the  station 
without  crossing  the  square.  One  of  these 
stairways  is  located  on  the  sidewalk  ad- 
jacent to  the  South  Union  Station  and  is 
especially  convenient  for  passengers  wish- 
ing to  use  the  railroad  station.  An  awning 
or  covering  may  be  built  between  this  stair- 
way and  the  railroad  station  to  protect  pas- 
sengers from  rain  or  snow. 

The  two  stairways  at  the  westerly  side 
of  the  square  lead  to  a  common  landing  be- 
neath the  street  at  the  upper  end  of  a  ramp 
about  28  ft.  wide,  sloping  down  on  an  11.5- 
per  cent,  grade  to  the  westerly  end  of  the 
station  lobby.  The  two  stairways  at  the 
easterly  side  of  the  square  lead  to  a  com- 
mon landing  at  the  upper  end  of  a  flight 
of  stairs  about  16  ft.  wide.  These  stairs 
land  at  the  easterly  end  of  the  station  lobby. 

This  lobby  is  a  large  room  or  chamber 
about  30  ft.  below  the  surface  of  the  street, 
about  65  ft.  wide  and  100  ft.  long,  located 
over  the  tracks,  to  be  used  in  common  by 
the  passengers  going  or  coming  in  either 
direction.  A  different  treatment  at  the  two 
ends  of  the  lobby  was  necessary  because  of 
the  different  relative  location  of  the  surface 
stairways,  fixed  by  the  streets,  to  the  sta- 
tion lobby. 

From  this  lobby  there  are  six  stairways, 


SECTIONAL  PLAN  THROUGH  THE  STATION   AT  THE   LEVEL  OF  THE  LOBBY 


effect  of  indirect  lighting,  as  seen  in  the 
accompanying  illustration. 

Leading  from  each  platform,  in  addition 
to  the  stairways  mentioned,  there  is  a 
double-file  ascending  cleat-type  escalator 
running  to  the  surface  of  the  street  for  the 
use  of  outbound  passengers  only.  Each  of 
these  escalators  has  a  capacity  of  7200  pas- 
sengers per  hour.  There  are  also  two 
single-file  cleat-type  reversible  escalators 
which  run  from  the  lobby  level  to  the  sur- 


200  ft.  on  a  curve  of  5000-ft.  radius,  and 
the  remaining  155  ft.  on  a  straight  line. 
The  depth  of  the  top  of  rail  below  the  sur- 
face of  the  square,  about  47  ft.,  was  deter- 
mined by  the  conditions  existing  east  of 
the  station,  where  the  tunnel  passes  under 
a  part  of  Boston  Harbor  called  the  Fort 
Point  Channel.  Here  the  minimum  depth 
of  the  top  of  the  tunnel  below  mean  low 
water  of  the  sea  was  fixed  by  the  War  De- 
partment.   At  the  Fort  Point  Channel  the 
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PART  PROFILE  ON  CENTER  LINE  OF  SOUTH-BOUND  TRACK  SHOWS  EXISTING  SEWERS,  DRAINAGE  AND  STRUCTURAL  FEATURES 


three  at  each  side,  one  11  ft.  wide  and  two 
8  ft.  wide,  leading  down  to  the  two  station 
platforms.  All  these  stairways  are  used  in 
common  by  passengers  going  down  to  or 
coming  up  from  the  trains.  The  entrance 
to  these  stairways  on  each  side  of  the  lobby 
is  guarded  by  an  iron  fence  and  a  set  of 
coin  boxes  where  passengers  pay  their  fare 
before  descending  further  to  the  station 
platform.  Located  in  this  iron  fence  at 
convenient  places  are  turnstiles  and  gates 
for  the  use  of  passengers  coming  up  from 
the  trains.  The  turnstiles  will  be  in  use  all 
the  time  and  the  gates  will  be  available  to 
supplement  them  in  times  of  heavy  traffic. 
The  space  between  the  two  fences,  used  in 
common  by  passengers  going  in  either  direc- 
tion, contains  a  "change  booth,"  as  indi- 
cated on  the  plan  drawing. 

Station    Platforms— Escalators 

The  station  platforms  are  located  13  ft. 
below  the  lobby  and  43  ft.  below  the  surface 
of  the  square.  They  are  about  355  ft.  long 
and  have  an  unobstructed  width  of  15  ft. 
For  a  length  of  about  147  ft.  near  the  middle 
the  platforms  have  an  additional  width 
varying  from  about  10  ft.  to  about  18  ft. 
where  the  stairways  from  the  lobby  land. 

Lighting  is  especially  effective.  It  is  pro- 
duced by  locating  the  lights  in  the  slabs 
between  the  beams.  Looking  along  the  plat- 
form, the  lights  are  out  of  sight,  giving  the 


face  of  the  street.  Each  of  these  escalators 
has  a  capacity  of  3600  passengers  per  hour, 
and  one  can  be  run  ascending  and  one  de- 
scending. They  are  located  on  the  south 
side  of  the  lobby  and  have  their  surface 
landing  on  the  sidewalk  near  the  entrance 
to  the  South  Union  Station,  for  the  special 
purpose  of  serving  passengers  transferring 
to  and  from  the  railroad  station. 

The  station  is  built  with  a  length  of  about 


tunnel  was  placed  as  high  as  the  limitations 
would  permit.  Then  running  westerly  to- 
ward the  station  the  tunnel  was  built  on 
the  maximum  allowable  ascending  grade  of 
3  per  cent,  until  it  reached  the  station,  thus 
fixing  its  elevation.  The  grade  of  the  rails 
through  the  station  was  required  to  be 
level. 

As  various  schemes  have  been  suggested 
from  time  to  time  for  a  tunnel  or  subway 


LOOKING  EAST  ON   SOUTH  PLATFORM— LIGHTING  OF   STATION  EXCEPTIONALLY  GOOD 
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to  run  from  the  South  Union  Station  across 
the  city  to  the  North  Station,  across  the 
line  of  the  Dorchester  tunnel,  it  was  also 
required  that  so  far  as  possible  the  grade 
of  the  tunnel  and  the  location  and  details 
of  the  station  should  not  be  inconsistent 
with  these  schemes. 

Providing  for  Sewers 

Running  through  Dewey  Square  across 
the  location  of  the  station  and  serving  a 
large  district  was  a  very  important  main 
intercepting  sewer.  Its  location  and  eleva- 
tion were  such  that  it  was  decided  to  carry 
it  through  the  station.  This  was  accom- 
plished by  building  a  concrete  chamber  in 
the  upper  part  of  the  lobby,  in  which  was 
laid  a  48-in.  cast  iron  pipe.  The  chamber 
was  built  large  enough  to  carry  an  addi- 
tional 48-in.  pipe,  if  found  necessary. 

There  were  other  important  sewers  that 
interfered  with  the  construction  of  the  sta- 
tion and  whose  service  could  not  be  inter- 
rupted.    They   were  connected   to   a  new 


RAMP  TO  STREET  AT  WEST  END  OF  LOBBY 

5  X  5  ft.  2  in.  sewer  around  one  side  of  the 
station,  built  before  the  old  sewers  were 
abandoned. 

Elevated  Railway  Columns 

Two  columns  carrying  the  elevated-rail- 
road structure  passing  through  the  square 
were  located  directly  over  the  station  and 
four  others  were  located  very  close  to  the 
excavation.  The  two  directly  over  the  sta- 
tion were  temporarily  supported  by  a  sys- 
tem of  steel  beams,  all  below  the  surface 
of  the  street,  placed  one  at  a  time  under 
the  footing  of  the  column.  These  beams 
were  supported  on  timber  posts  resting  at 
the  bottom  of  pits  located  on  one  side  of 
the  column  foundation  and  excavated  to 
the  bottom  of  the  tunnel.  The  new  founda- 
tions rest  on  two  groups  of  I-beams  pro- 
vided for  the  purpose  and  built  into  the 
roof  of  the  tunnel.  The  foundations  of  the 
four  columns  clo.se  to  the  station  were  not 
disturbed.  The  service  on  the  elevated 
.structure  was  not  interrupted  during  the 
construction  of  the  station. 

Besides  the  elevated-railroad  and  surface 
tracks,  there  was  one  track  of  the  Union 
Freight  Railroad  passing  through  the 
square.  This  railroad  is  engaged  in  trans- 
ferring freight  cars  from  the  steam  roads 
to  the  dock.s  and  warehouses  and  carries 
very  heavy  loads.  By  the  use  of  heavy 
bridging  and  great  care  its  service  was 
maintained  throughout  the  period  of  con- 
struction. The  average  depth  of  the  ex- 
cavation below  the  surface  of  the  street 
was  about  50  ft.    The  deepest  point  was  at 


the  pump  well,  where  the  excavation  was 
carried  to  60.5  ft.  below  the  surface  of  the 
street. 

The  design  was  made  under  the  direction 
of  the  Boston  Transit  Commission,  of  which 


George  F.  Swain  is  chairman  and  Edmund 
S.  Davis  chief  engineer.  The  contractor 
was  the  Hugh  Nawn  Contracting  Company 
of  Boston.  The  writer  acted  as  assistant 
engineer  in  charge  of  the  design. 


Dredging  Contractor  Must  Keep  in  Close 
Personal  Touch  with  Work 

Simple  and  Accurate  Reports  and  Good  Business  Methods  of  Account- 
ing Necessary  If  Balance  Is  to  Be  Kept  on  Right  Side  of  Ledger 

By  ARTHUR  M.  SHAW 
Consulting  Engineer,  New  Orleans,  La. 


[This  article  concludes  a  series  outlining 
the  principles  govei~n.ing  the  selection  and 
operation  of  dredges.  The  first  article,  which 
appeared  Dee.  16,  described  the  application  of 
different  types  of  plant.  The  second,  published 
last  week,  dealt  with  the  human  element. — 
Editor.] 

NO  CONTRACTOR  can  expect  to  remain 
long  in  business  if  he  cannot  main- 
tain a  proper  relation  between  his  receipts 
and  his  expenditures.  This  relation  can- 
not be  secured  without  a  comprehensive 
knowledge  of  the  items  which  make  up  the 
expense  budget.  In  the  case  of  an  engineer 
superintending  a  project  for  a  client  or  em- 
ployer, immediate  financial  disaster  to  the 
one  in  direct  charge  may  not  be  so  certain 
to  follow  a  failure  properly  to  analyze  his 
expenditures,  but  the  moral  obligation  to 
acquaint  himself  with  conditions  is  even 
greater.  Moreover,  his  future  advance- 
ment in  his  profession  will  depend  just  as 
fully  on  his  grasp  of  the  business  and 
economic  questions  which  may  arise  as  on 
his  technical  ability.  An  engineer  so  em- 
ployed should  keep  careful  cost  records  in 
order  that  he  may  intelligently  direct  the 
work;  but  in  addition  to  this,  the  records 
which  he  keeps  of  projects  that  are  under 
his  supervision  will  be  found  to  be  of  in- 
finitely more  value  for  future  reference  than 
volumes  of  similar  data  secured  from  other 
sources. 

Whether  for  the  use  of  a  contractor- 
owner  or  an  engineer-manager,  the  manner 
of  collecting  and  recording  data  may  be 
identical.  No  absolute  system  of  records 
and  classification  can  be  devised,  as  local 
conditions  will  affect  the  amount  and  kind 
of  data  which  should  be  collected.  For  in- 
stance, on  work  of  regular  section,  which 
will  be  measured  by  a  survey  party,  no  re- 
port need  be  made  by  the  dredge  superin- 
tendent of  average  depth  and  width  dug  each 
day.  On  the  other  hand,  if  there  is  a  pos- 
sibility of  dispute  as  to  quantities  handled, 
a  daily  record  of  such  data,  made  by  the 
dredge  crew,  may  be  invaluable.  Actual 
measurements,    systematically    taken    and 


DAILY   REPORT— DREDGE 

Day  Shift.  191 

Working  on  Canal. 

Began  at  Sta — plus Endeil  .Sta plus 

(a)  Average  depth  flug       ft.      Width  dug       ft 

(b)  Renewed cable. 

Number  men  employed  this  shift 

Delayed hours  account 
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Operator 


Captain 


properly  recorded,  are  very  convincing  even 
though  they  may  not  have  been  taken  by  a 
highly  educated  man. 

Report  Forms  Suited  to  Heavy  Hand 
AND  Soft  Pencil 

Report  forms  which  are  to  be  filled  out 
by  men  who  are  engaged  in  hard  manual 
labor  must  be  clear  and  concise  and  must 
call  for  a  minimum  amount  of  clerical  work. 
It  should  be  remembered  that  such  a  man 
will  write  with  a  heavy  hand  and  a  soft 
pencil.  In  the  accompanying  form,  sug- 
gested for  daily  reports,  item  "a"  should 
be  omitted  if  the  information  can  be  ob- 
tained from  other  sources.  Item  "b"  is 
considered  to  be  of  enough  importance  to 
justify  a  separate  record.  Cable  renewak 
are  an  important  item  in  dredge  operation, 
and  an  exact  record  of  the  performance  of 
cables  of  various  grades  and  makes  may  as- 
sist in  effecting  an  economy  in  this  item. 
Low-grade  cables  may  give  good  service 
under  certain  conditions,  while  in  other 
cases  the  highest-priced  cable  may  be  the 
cheapest  one  to  buy  when  the  cost  per  yard 
of  material  handled  for  cable  renewals  is 
calculated. 

Conditions  may  require  that  other  data 
— such  as  the  weather,  the  amount  of  fuel 
used  and  on  hand,  or  the  character  of  ma- 
terial handled — be  shown  on  the  daily  re- 
port. As  already  stated,  however,  all  un- 
necessary matter  should  be  eliminated. 
While  the  information  forming  the  report 
should  be  reduced  to  the  bare  essentials,  a 
systematic  daily  preparation  of  the  report 
should  be  rigidly  enforced.  Forms  of  dis- 
tinctive color  may  be  used  to  advantage 
for  day  and  night  shifts.  Cards  are  pre- 
ferred to  paper  forms,  as  they  are  easily 
filed.  Also,  if  it  is  necessary  to  transmit 
them  by  mail,  they  may  take  the  form  of 
a  private  mailing  card. 

Give  Specific  Information  in  Orders 

All  orders  made  out  by  the  captain,  es- 
pecially for  repair  parts,  should  contain,  in 
detail,  specific  information  as  to  what  is 
desired.  As  a  further  safeguard  against 
error,  the  manager  should  have  on  file  in 
his  office  as  complete  a  record  of  the  details 
of  equipment  as  practicable.  This  record 
should  include  such  information  as  the  size, 
shop  number,  and  name  and  address  of 
maker  of  all  engines,  pumps  and  other  spe- 
cial machinery.  It  should  also  contain  de- 
tailed information  relative  to  boiler,  includ- 
ing diameter  and  length  of  flues,  and  com- 
plete dimensions  of  all  sheaves.  Manufac- 
turers of  sheaves  have  developed  certain 
standard  dimensions,  but  these  are  not  al- 
ways adhered  to,  and  expensive  delays  may 
be  avoided  by  indicating  all  dimensions.  A 
statement  should  also  be  made  of  the  bush- 
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ings  required.  Such  parts  as  need  frequent 
renewal  may  often  be  secured  from  local 
sources  more  satisfactorily  than  from  the 
manufacturers.  For  these  parts  detailed 
tracings  should  be  made  and  extra  prints 
kept  on  hand.  These  may  include  boom 
pins,  sheave  frames,  friction  blocks,  etc. 

Voucher  System  Recommended 

The  voucher  system  of  recording  and  dis- 
tributing expense  items  is  admirably 
adapted  to  almost  any  class  of  construction 
work.  The  accompanying  table  is  suggested 
as  a  typical  example  of  the  distribution  of 
items  required  in  connection  with  dredging 
work.  However,  it  by  no  means  covers  all 
the  distributions  which  should  be  made 
under  special  conditions.  It  may  often  be 
desirable  to  keep  separate  accounts  for 
other  items,  such  as  transportation  of  fuel, 
maintenance  of  barges,  construction  work 
other  than  dredging,  etc.     The  use  of  a 


Distribution   op   Items   Required   in    Connisction 
WITH   Dkedqing  Work 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


Operation  of  dredge 

Fuel 

Board   (includes  time  of  cook) 

Miscellaneous  supplies 

Renewals,  main  hoisting  cables 

Other  repairs  and  renewals 

Moving 

Interest 

DepreciatioD 

Insurance 

Proportion  of  overhead  expenses 


combination  check  voucher  is  recommended. 
In  issuing  vouchers,  sufficient  memoranda 
should  be  made  to  render  possible  the  clos- 
ing of  all  accounts  at  the  end  of  the  month 
without  waiting  for  the  return  of  canceled 
vouchers.  The  record  books  of  such  a  sys- 
tem would  consist  of  a  combined  day  book 
and  journal,  a  voucher  distribution  book 
and  a  ledger.  All  receipts,  transfers  of  ac- 
counts and  other  transactions  not  appearing 
on  the  vouchers  should  be  entered  in  the 
journal  and  posted  to  the  ledger,  using  the 
double-entry  system. 

The  vouchers  are  distributed  to  the  vari- 
ous accounts  through  the  voucher  distribu- 
tion book,  which  is  ruled  with  a  series  of 
vertical  columns,  each  column  being  headed 
by  a  name  of  an  account.  After  all  vouch- 
ers for  the  month  have  been  posted  in  this 
book,  the  total  of  each  column  is  posted  to 
the  ledger  as  a  debit  against  the  account 
under  which  it  appears  and  the  total  of  all 
vouchers  is  shown  as  a  credit  to  "Ca.sh." 
No  entries  originate  in  the  ledger. 

Object  of  System  to  Make  Close  Watch 
ON  Business  Possible 

A  trial  balance  sheet  should  be  taken  off 
at  least  once  a  month.  From  this  can  be 
learned  the  true  financial  status  of  the  busi- 
ness, provided  proper  care  and  discretion 
have  been  exercised  in  gathering  and  re- 
cording the  data  from  which  the  book  rec- 
ord has  been  prepared.  Whether  the  proj- 
ect is  small — in  which  case  the  man  in 
charge  may  act  as  his  own  bookkeeper — or 
so  extensive  that  a  large  clerical  force  is 
required,  the  manager  should  keep  himself 
fully  posted  as  to  all  important  details.  This 
entails  not  only  carefully  prepared  records, 
but  intelligent  analysis  of  these  records. 

While  such  a  system  of  cost  recording 
and  cost  analysis  is  essential  to  the  best 
results,  nothing  can  take  the  place  of  fre- 
quent visits  to  and  a  full  acquaintance  with 
the  work  itself.  Interpretation  of  written 
records  and  remedy  of  such  defects  as  may 
be  found  can  intelligently  be  made  only  by 
means  of  personal  contact  with  men  and 
things  as  they  actually  exist. 


Reinforced- Concrete  GarageJ 
Has  Cantilever  Floors 

Design  of   McMillan  Building,  Detroit,  Fixed 

by  Wide  Column  Spacing  for  Parking  Cars 

— Inclined  Slabs  on  Second  Floor 

DESIGN  of  the  floors  for  a  new  rein- 
forced-concrete  building,  the  McMillan 
garage,  at  the  corner  of  Cass  Avenue  and 
Congress  Street,  Detroit,  Mich.,  was  deter- 
mined by  the  requirement  for  open  spaces 
between  columns  and  proper  provision  for 
parking  cars.  The  available  space  of  130  ft. 
in  the  width  was,  therefore,  divided  by 
three  rows  of  columns  spaced  nearly  39  ft. 
apart,  and  the  upper  floors  were  designed  as 
cantilevers  14  ft.  long  on  the  outer  ends, 
just  the  amount  necessary  to  allow  parking 
of  cars  against  the  outside  walls  to  bring 
their  ends  even  with  the  columns.  The 
cantilever  floor  beams  are  designed  as  con- 
tinuous beams  over  three  supports.  In  two 
panels  on  the  second  floor  an  inclined  slab 
was  necessary  to  give  access  to  a  rear  alley 
in  one  case  and  to  Cass  Avenue  in  the  other, 
the  steep  grade  of  the  latter  bringing  it  and 
the  alley  nearly  to  the  second-floor  level, 
where  entrances  for  cars  are  provided. 

Determining  Conditions 

The  requirement  for  wide  working  and 
parking  spaces  for  cars  in  the  center  of  the 
106  X  138-ft.  building  led  directly  to  the 
selection  of  the  widest  practicable  column 
spacing,  nearly  39  ft.,  the  floors  to  be  sup- 
ported on  continuous  beams  extending  the 
full  width  of  the  building.  Owing  to  the 
relatively  low  specified  live  load  of  80  lb. 
per  square  foot,  it  was  found  that  the  short 
outer  spans  would  subject  outside  columns 
to  a  negative  reaction.  In  other  words,  the 
weight  of  the  upper  walls,  without  any  sup- 
porting columns,  would  be  an  advantage  in 
economy,  and  simplify  the  design.  The 
first-floor  wall  is  therefore  independent  of 
the  second-floor  spandrel  beam,  which  sup- 
ports the  upper  wall,  and  the  floorbeams  are 
designed  as  cantilevers  without  support  at 
the  ends. 

The  building  is  designed  for  five  stories, 
but  at  present  only  two  stories  are  to  be 


built.  If  a  heavier  live  load  had  been  speci- 
fled,  or  if  heavy  concentrated  loads  on  the 
cantilever  parts  of  the  floors  were  probable, 
the  use  of  exterior  columns  would  have  been 
advisable. 

Details  of  Floobs 

The  continuous  floorbeams  are  spaced 
about  7  ft.  apart  to  support  a  4-in.  slab,  aa 
noted  in  the  drawing.  At  the  columns  the 
beams  are  flared  laterally  to  increase  the 
resistance  to  shear.  The  reactions,  shears, 
and  bending  moments  were  computed  by 
the  application  of  the  theorem  of  three 
moments,  assuming  constant  moment  of 
inertia.  The  reinforcement  consists  of  bent 
and  straight  bars  and  stirrups,  placed  as 
indicated  for  continuity  over  the  supports. 

The  inclines  in  two  panels  of  the  second 
floor  are  provided  by  sloping  the  floor  slabs 
and  the  supporting  beams,  the  reinforce- 
ment in  the  latter  being  bent  to  conform  to 
the  outline  of  the  beams.  While  the  first 
floor  is  at  the  level  of  Congress  Street  on 
the  south,  the  second  floor  is  only  about 
2  ft.  above  the  alley  in  the  rear,  owing  to 
the  steep  grade  of  Cass  Avenue  on  the  west. 
Entrance  for  cars  from  the  latter  can,  there- 
fore, be  obtained  by  an  incline  in  one  bay 
of  the  rear  panel.  Retaining  walls  are  re- 
quired on  the  north  and  west  sides.  These 
are  designed  as  vertical  slabs  supported  at 
top  and  bottom. 

As  each  half  of  the  building  on  the  lower 
floors  is  to  be  operated  independently,  en- 
trances being  provided  for  that  purpose. 
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the  cars  can  be  parked  both  against  the 
outside  walls  and  near  the  interior  row  of 
columns. 

The  contract  for  the  first  two  stories  of 
the  building  was  recently  let  to  the  Janss 
Brothers,  Boomer,  Hame  &  Crane  Company 
of  Detroit,  Mich.,  and  the  excavation  and 
footings  have  now  been  completed.  The 
design  was  made  by  Albert  Kahn,  architect, 
and  Ernest  Wilby,  associate  architect,  of 
Detroit.  The  reinforcing  steel  was  fur- 
nished and  details  of  the  same  made  by  the 
Trussed  Concrete  Steel  Company  of  Detroit 
and  Youngstown,  Ohio. 


Chicago  Studying  Effects  of 
Zoning  System 

Bill  Before  City  Council  Provides  for  Restric- 
tion of  New  Construction  of  Certain 
Locations 

AN  ORDINANCE  is  before  the  Chicago 
City  Council  proposing  a  bill  to  be 
enacted  by  the  General  Assembly  amend- 
ing the  city  and  villages  act  and  authorizing 
cities  to  create  industrial,  residential  and 
other  zones  and  make  property  regulations. 
It  is  believed  that  if  the  bill  is  passed,  real 
estate  values  will  be  stabilized,  the  city 
development  will  be  better  directed,  build- 
ings of  different  types  which  do  not  har-  , 
monize  will  be  segregated,  and  better  in- 
dustrial facilities  and  home  conditions  will 
result. 

In  its  tentative  draft  the  bill  provides 
that  the  city  shall  have  the  power  to  regu- 
late types  of  buildings,  to  regulate  lot 
areas,  courts  and  other  open  spaces,  and 
to  restrict  the  location  of  trades,  industries 
and  buildings  designed  for  specific  uses, 
giving  consideration  to  the  character  of  the 
district,  its  suitability  for  particular  pur- 
poses and  the  conservation  of  property 
values. 

Power  to  Form  City  Districts 

It  also  grants  to  the  municipalities  power 
to  divide  cities  into  districts,  classify  build- 
ings, trades  and  industries  therein,  and  to 
create  a  commission  the  specific  duty  of 
which  shall  be  to  investigate  and  make 
recommendations  as  to  how  the  powers  con- 
ferred by  the  act  may  best  be  exercised. 
No  action  is  to  be  taken,  however,  until 
after  public  hearings  are  held.  Permission 
to  co-operate  with  city  councils  of  other 
cities  in  making  joint  investigations,  and 
to  exercise  powers  conferred  in  promoting 
safety  from  fires,  public  health  and  welfare 
and  conservation  of  property,  is  also  in- 
cluded. 

The  bill  expressly  provides  that  no  ex- 
isting building  shall  be  condemned  be- 
cause out  of  harmony  with  the  conditions 
that  may  be  created  when  the  proposed  dis- 
tricts are  established.  The  regulations  that 
may  be  prescribed  will,  however,  affect  all 
new  construction. 


Gage  Heights  Decrease  as  River  Rises 

The  flow  of  the  Colorado  River  at  Yuma 
has  varied  from  35,000  to  84,000  sec.-ft. 
for  a  gage  reading  of  125,  according  to  a 
recent  paper  by  F.  L.  Sellew.  Similar  re- 
sults, he  stated,  could  be  shown  for  other 
gage  readings.  The  gage  reading  cannot 
be  taken  as  evidence  of  the  volume  of  the 
flow.  In  fact,  near  the  crests  of  high 
floods,  owing  to  scouring  action,  the  gage 
has  actually  fallen  while  the  volume  of 
flow  was  increasing. 


Group  of  Buildings  Designed  for  Maximum  Day- 
light and  Transportation  Facilities 

Manufacturing   Plant    in   Philadelphia   Enlarged    by    Addition   of 
Structures  Connected  to  Existing  Building  by  Underground  Tunnel 


ADDITIONS  to  the  existing  plant  of 
the  Edward  G.  Budd  Manufacturing 
Company  at  Hunting  Park  Avenue  and 
Twenty-fifth  Street,  Philadelphia,  will  con- 
sist of  four  large  buildings — one  reinforced- 
concrete  structure  of  five  stories,  two  one- 
story  steel  structures,  connected  to  the 
present  buildings  by  a  reinforced-concrete 
tunnel  under  the  Pennsylvania  Railroad 
tracks,  and  one  one-story  brick  structure. 
The  design  of  these  buildings  was  de- 
termined by  the  requirements  for  the  proper 
handling  of  material  inside  the  plant.  For 
example,  the  receiving  platform  located  in 
building  C  was  designed  for  the  handling 
of  steel,  which  forms  the  basis  for  the 
products  of  this  company.  The  shipping 
platform  in  building  A  was  designed  to 
handle  easily  the  completed  products  of  the 
company,  such  as  all-steel  automobile 
bodies,  wire  wheels,  and  various  types  of 
large  and  difficult  stampings  made  from 
sheet  steel. 

General  Design  of  Buildings 

Few  buildings  have  such  ideal  shipping 
facilities,  as  this  plant  is  located  on  both 
the  Pennsylvania  and  the  Reading  sys- 
tems. The  layout  by  which  connections  to 
these  railroads  were  made  is  illustrated 
herewith.  The  tracks  connecting  with  the 
Pennsylvania  Railroad,  which  are  at  a 
higher  elevation  than  the  Reading,  cross 
the  latter  system  by  means  of  a  separate 
bridge.  From  this  point  they  lead  over  the 
coal   bunkers   into  building   C.     The  spur 


tracks  from  the  Philadelphia  &  Reading 
enter  building  A  on  either  side  of  a  loading 
platform  built  on  the  level  with  the  car 
floors.  Great  care  has  been  taken  to  facili- 
tate the  rapid  handling  of  freight  cars  for 
receiving  and  shipping  material. 

The  sidings  and  the  receiving  and  load- 
ing platforms  are  all  in  totally  inclosed 
buildings,  well  lighted  and  heated.  This  is 
made  necessary  by  the  nature  of  the  mate- 
rials to  be  handled,  such  as  the  highly  pol- 
ished steel  sheets,  which  are  unloaded  on 
the  receiving  platform,  and  the  completed 
polished-steel  products,  which  are  packed 
on  the  loading  platform.  In  this  manner 
greater  care  can  be  exercised  in  the  han- 
dling of  these  materials,  and  a  high  grade 
of  packers  may  be  employed  for  this  work. 

Features  of  Design 

The  buildings  have  been  designed  with  a 
view  to  obtaining  the  best  conditions  for 
the  workers  and  to  secure  well-lighted 
buildings,  as  a  much  higher  grade  of  work- 
manship is  obtained  with  natural  light  than 
with  artificial  light.  The  reinforced-con- 
crete building  A  is  five  stories  in  height 
and  75  x  284  ft.  in  plan.  This  building  is 
designed  with  four-way  flat-slab  floors  of 
the  Norcross  system  between  hooped  col- 
umns spaced  25  ft.  on  centers  each  way. 
The  story  heights  are  unusual,  varying 
from  15  to  20  ft.  This  variation  in  height 
was  introduced  in  order  to  give  ample  work- 
ing space  and  light  for  finishing  the  large 
units  under  as  perfect  conditions  as  possi- 
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CROSS -SKTION   OF   BUILDING  C  AT  CENTER  LINE  OF  TUNNEL 


CROSS-SECTION   OF   BUILDING   A 

ble.  The  east  end  of  the  building  is  so  de- 
signed as  to  permit  the  addition  of  an 
extension. 

Building  A  has  been  planned  for  assem- 
bly work  on  the  two  lower  floors.  The 
units  are  then  carried  to  the  third  f  oor, 
where  the  final  assembly  takes  place.  It  is 
the  intention  to  use  this  building  for  the 
manufacture  of  all-steel  automobile  bodies 
and  of  wire  wheels.  The  work  progressing 
upward,  the  finished  product  will  be  sent, 
by  meails  of  a  chute,  to  the  shipping  plat- 
form, located  in  the  basement.  The  wire 
wheels  will  be  carried  by  a  conveyor  from 
the  fourth  floor  to  the  basement.  Wherever 
possible,  trucking  has  been  eliminated,  as  it 
is  expensive  and  a  slow  method  of  handling 
material. 

Special  mention  should  be  made  of  the 
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method  of  handling  the  coal  and  ashes.  In 
the  end  of  building  A  there  have  been 
erected  concrete  coal  pockets  from  which  a 
Link-Belt  conveyor  carries  coal  to  the  me- 
chanical stokers.  A  great  saving  of  labor 
is  accomplished  in  this  way,  and  excellent 
facilities  are  secured  for  the  storage  of 
coal. 

Steel-Frame  Buildings 

The  steel-frame  building  B,  124  x  314  ft. 
in  plan,  is  of  the  usual  one-story  mill  type 
with  a  high  60-ft.  aisle  in  the  center  and 
two  lower  31-ft.  side  aisles  roofed  by  2-in. 
planking  and  slag.  To  insure  maximum 
light,  the  rolled  steel  ventilating  sash  on 
the  sides  of  the  center  aisle  are  set  with 
a  slope  of  about  30  deg.  with  the  vertical, 
as  shown  on  the  cross-section  drawing,  so 
that  it  will  be  practically  unnecessary  to  use 
artificial  light  except  at  night. 

Building  B  will  be  used  as  a  press  shop. 
It  consists  of  three  bays,  the  central  bay 
being    planned    to    ac- 
Commodate     large 
presses.    The  side  bays 
^  will  be  used  for  small- 

'^"^^  er    machines,    such    as 

rotary       shears       and 
^  small     punch     presses. 

Across  the  center  span 
ipTzoi*  is      a      15-ton     crane, 

which  will  be  used  for 
^^tlw^  handling       dies       and 

bringing  steel  to  the 
various  presses.  Cross- 
ing each  of  the  smaller 


s'GxKrefe  base  iorfhoi;    \ 
\  bars  d'chc.  both  itays,  '■ 
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Detail  or  Typical  Spandril  Beam 
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Half  Section-Building  B 


spans   are   5-ton  cranes   installed   for  the 
same  purpose. 

Connected  with  building  B  is  the  one- 
story  steel  building  C,  303  ft.  long  and 
about  90  ft.  wide,  with  aisles  of  40  and  50 
ft.,  as  shown  in  the  cross-section.  The  loca- 
tion of  the  columns  was  fixed  by  the  neces- 
sity for  the  two  siding  tracks  and  the  plat- 
form space  on  the  west.  The  railroad  tracks 
are  supported  upon  short  7  x  9-in.  wood 
blocks  2  ft.  long,  held  in  place  by  %-in.  bolts 
embedded  in  the  concrete  floor.  A  12-in.  re- 
inforced-concrete  wall  supports  the  edge  of 
the  loading  platform.  The  brick  walls  are 
carried  on  rein  forced-concrete  lintels,  shown 
in  detail  on  the  drawing  of  the  cross-sec- 
tion of  building  B.  About  30  ft.  above  the 
roof  is  a  50,000-gal.  tank  carried  by  steel 
beams  on  brick  walls.  This  will  be  used  for 
the  sprinkler  system. 

Storage  and  Special  Features 

Great  care  has  been  taken  to  facilitate 
the  carrying  of  the  steel  from  the  loaded 
freight  cars  to  a  suitable  storage,  and  from 
thence  to  the  point  where  it  is  to  be  used. 
The  steel  is  brought  in  from  the  freight 
cars  on  specially  designed  trucks.  From 
these  it  is  lifted  by  the  10-ton  crane  which 
spans  the  storage  building,  and  then  con- 
veyed to  its  proper  place. 

Among  other  special  features  is  the  rein- 
forced-concrete  tunnel,  which  has  been 
made  necessary  by  the  fact  that  the  Penn- 
sylvania Railroad  separates  the  old  and  the 
new  buildings.  This  tunnel,  which  passes 
under  the  main  line  and  siding  tracks  of 
the  Pennsylvania  Railroad,  is  10  x  10  ft.  in 
inside  dimensions.  The  details  of  the  tun- 
nel are  shown  on  the  drawing  of  the  cross- 
section  for  building  B.  The  trucking  space 
is  amply  large  for  hauling  steel  from  the 
steel  storage  building  to  the  present  shop. 

The  buildings  were  designed  by  the  ar- 
chitects, Ballinger  &  Perrot  of  Philadelphia, 
in  conformity  with  the  requirements  of  the 
owners,  and  under  the  direct  supervision  of 
the  president,  Edward  G.  Budd.  The  con- 
tract has  been  let  to  the  F.  W.  Mark  Con- 
struction Company  of  Philadelphia. 


HALF   CROSS-SECTION    OF    BUILDING   B— DETAILS    OF  SPANDREL  BEAM   AND  TUNNEL 


23,000,000  Square  Yards  of  Concrete 
Roads  Contracted  For  in  1916 

The  roads,  streets  and  alleys  that  have 
been  placed  under  contract  during  the 
present  year  to  be  built  of  concrete  total 
nearly  23,000,000  sq.  yd.,  according  to  the 
Portland  Cement  Association.  Owing  to 
many  unfavorable  labor  conditions  much 
of  this  work  will  be  carried  over  into  next 
season. 
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Diagram  Facilitates  Detailing 
of  Gusset  Plates 

rnknown  Bevels,  Sizes  of  Connection  Plates 

and  Location  of  End  Rivets  Can  Be 

Easily  Determined 

ONE  of  the  time-consuming  operations 
in  the  detailing  of  roof  trusses  and  riv- 
eted-truss  frames  is  the  determination  of 
the  size  of  gusset  or  connection  plates,  the 
end-rivet  location  and  in  some  cases  the 
bevel  of  the  diagonal  connecting  members 
to  give  economical  connections.  The  dia- 
gram here  shown  can  be  constructed  either 
full  size  or  to  a  large  scale,  and  makes  lay- 
outs entirely  unnecessary.  Those  familiar 
with  detailing  will  understand  its  operation 
by  the  following  description  of  its  applica- 
tion to  the  simple  example  illustrated. 

When  the  location  of  the  working  point 
P  is  known,  the  bevel  for  the  diagonal  mem- 
ber is  known,  and  the  movable  diagonal 
scale,  drawn  on  tracing  cloth  to  represent 


■   Width  of  Gusset. 
Length  of  Gusset. 


DIA(XAM    FOR   GUSSET-PLATE  DETAILING 

Diagrams  should  be  drawn   full   size,   with  dlvlnlon 
lines  to  elghthH  of  an  incli. 

the  diagonal  angle  (with  lengths  laid  oflf 
each  way  from  the  end  of  the  angle),  can 
be  placed  on  the  diagram  in  the  proper 
diagonal  position  PA  fixed  by  the  bevel. 
The  distance  h  for  clearance  should  allow 
for  the  over-run  of  the  chord  angles  and 
clearance  between  the  angles,  and  the  dis- 
tance o  is  fixed  by  the  gage  in  the  diagonal 
angle.  These  two  distances  are  located  on 
the  vertical  scale  and  the  normal  diagonal 
scale  respectively.  This  movable  scale  is 
then  shifted  parallel  to  itself  until  it  is  in 
the  position  shown.  The  desired  values 
c,  d  and  e  can  then  be  obtained  when  the 
rivet  spacing  and  edge  distances  are  known. 
From  the  value  of  d  the  width  of  plate  fol- 
lows by  adding  the  edge  distance  on  each 
side,  say  2  x  1%  =  2*4  in.,  as  indicated. 

The  length  of  the  gusset  plate  of  course 
depends  on  the  slope  of  the  two  diagonals, 
and  the  value  of  /  for  the  left  diagonal  can 
be  found  by  the  diagram  if  the  slope  is  laid 
off  to  the  right  instead  of  to  the  left.  The 
required  length  of  gusset  is  then  e  +  f  + 
21^2  in.,  as  noted. 

Working  Point  to  Be  Found 

When  it  is  desired  to  reduce  the  size  of 
the  connection  plates  and  the  location  of  the 
working  point  is  not  specified  at  the  inter- 
section of  the  working  lines,  the  working 
point  for  the  diagonal  is  usually  taken  at 


the  end  rivet  R.  The  co-ordinates  for  this 
point  can  be  found  by  simple  trial,  obtaining 
the  approximate  bevel  by  the  known  posi- 
tion of  panel  points,  reading  feet  on  the 
horizontal  and  vertical  scales  as  co-ordi- 
nates of  the  total  length  of  the  diagonal.  By 
shifting  the  upper  scales  representing  the 
angle,  with  edge  distances  known,  the  work- 
ing point  R  can  be  located  with  required 
clearances  between  the  members  meeting 
at  the  joint.  The  desired  co-ordinates  are 
then  easily  read  from  the  diagram,  allowing 
for  the  inaccuracy  in  the  bevel,  and  the  exact 
bevel  can  be  computed. 

For  angles  with  double  gage  lines  and 
many  rivets  in  the  joint,  it  is  best  to  extend 
the  plotting  of  the  diagram  and  the  upper 
scales  to  insure  sufficient  length,  or  else  the 
size  of  gussets  can  be  found  by  adding 
quantities  taken  from  the  smaller  diagram 
shown. 

New  Ditch  Excavated  in 
Bank  of  Old  One 

Concreting    Costs   $8.25    per    Yard    Excluding 
Excavation — Water     Loss     Reduced     and 
Money     Formerly     Spent     on     Main- 
tenance Saved 
By  C.  D.  CONWAY 
Superintendent,   Los  Molinos   (Cal.)   Land 
Company 

THE  IRRIGATION  system  of  the  Los 
Molinos  Land  Company,  in  Tehama 
County,  California,  comprises  120  miles  of 
ditches  with  capacities  ranging  from  5  to 
100  sec.-ft.  In  the  main  canals  and  pri- 
mary laterals,  where  the  water  is  running 
constantly  during  the  irrigation  season, 
the  seepage  losses  average  less  than  1  per 
cent  per  mile.  In  the  secondary  laterals, 
in  which  the  water  is  running  only  at  inter- 
vals, the  losses  are  as  high  as  50  per  cent 
per  mile.  This  excessive  loss  is  owing  to 
the  character  of  the  soil  through  which  these 
laterals  pass — a  Sacramento  silt  loam 
underlain  with  gravel  in  which  vegetation 
grows  very  rapidly  and  gophers  thrive.  As 
the  cost  of  maintenance  and  the  loss  of 
water  are  very  high  the  company  is  lining 
these  ditches  with  concrete.  During  th^ 
spring  of  1916  4000  ft.  was  lined. 

Instead  of  reducing  the  size  of  the  earth 
ditch,  the  writer  decided  to  excavate  a  new 
ditch  within  the  bank  of  the  existing  one, 
as  shown  in  the  drawing.  Stakes  were  set 
at  the  outside  edge  of  the  base.  That 
section    was    taken    out    vertically,    after 


Table  1 — Total  Cost  Per  Foot  op  8050-Foot  Ditch 

Excavation    $0,066 

Forms  (labor) 021 

Lumber    014 

Mixing   and   placing 087 

Cement 171 

Sand  and  gravel 06$ 

Engineering 004 

Superintendence 010 

Miscellaneous    015 

Total   »0.454 

Table  2 — Cost  of  Concrete  Per  Tabd,  Excludino 
Excavation 

Sand  and  gravel 11.46 

Cement   3.76 

Carpenters 44 

Lumber    33 

Labor    1.90 

Equipment  and  team 42 

Total 18.29 


which  two  men  with  templates  trimmed  the 
bottom  and  sloped  the  sides.  Grade  stakes 
were  set  every  16  ft.  Movable  wooden 
forms  in  16-ft.  lengths  were  placed  and 
supported  as  shown  in  the  picture. 

The  concrete  was  mixed  by  hand  on  a 
board  large  enough  for  1-yd.  batches.  The 
platform  was  built  on  runners  and  moved 
along  the  ditch  for  each  batch,  the  gravel 
being  distributed  far  enough  from  the  ditch 
to  leave  room  for  the  board  to  pass.  Water 
was  hauled  in  a  wagon,  and  the,  same  team 
moved  the  mixing  board.     Six  men  were 


CONCRETE  MIXED  ON  PLATFORM  AND  PLACED  BY 
BUCKETS 


Concrete  Section 
new  ditch  was  excavated  in  bank  of  old  one 

employed  in  mixing  and  placing  the  con- 
crete with  buckets. 

The  aggregate  used  was  a  natural  mix- 
ture of  river  sand  and  gravel  screened 
through  lV2-in.  mesh.  Five  sacks  of  Port- 
land cement  to  a  yard  of  this  aggregate 
were  used.  The  concrete  was  mixed  very 
wet  and  was  well  worked  with  a  small  spe- 
cially made  spade. 

Expansion  and  contraction  were  provided 
for  by  placing  %-in.  pine  boards  between 
forms.  These  were  afterward  broken  off 
flush  with  the  concrete.  Though  the  tem- 
perature reached  110  deg.  Fahr.  in  the  shade 
at  a  time  when  the  ditch  was  dry,  no  cracks 
have  been  noted. 

Costs  Tabulated 

The  cost  per  linear  foot,  including  the 
cost  of  intake,  outlet  and  a  check  and  take- 
out every  660  ft.,  is  given  in  Table  1.  While 
the  schedule  of  wages  was  low,  the  laborers 
were  all  inexperienced.  The  average  prog- 
ress was  170  ft.  a  day  with  a  crew  of  six 
laborers  and  one  carpenter,  who  acted  as 
foreman.  Toward  the  latter  part  of  the  job 
as  much  as  230  ft.  per  day  was  lined. 

The  itemized  cost  of  concrete,  exclusive 
of  excavation,  is  given  in  Table  2. 

This  ditch  has  been  satisfactory  in  every 
respect.  In  the  opinion  of  the  writer  this 
method  is  much  cheaper,  where  the  banks 
are  of  sufficient  size ,  than  reducing  the 
cross-section  of  the  original  ditch.  The 
capacity  of  the  earth  section  was  10 
ec.-ft. ;  that  of  the  concrete  is  9.6  sec.-ft., 
using  0.15  for  the  value  of  n  in  Kutter's 
formula  and  a  depth  of  water  of  1.5  ft. 
The  grade  of  the  ditches  is  0.08  per  cent. 
Laborers  on  excavation  were  paid  $2  for  a 
nine-hour  day,  those  handling  concrete, 
$2.25,  and  carpenters  received  $3  a  day. 
Lumber  cost  $20  per  thousand  and  cement 
$3  per  barrel  delivered  at  the  job. 
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Improvements  Made  in  Signposts  for  Roads 

Data  on  Economical  and  Permanent  Types  Collected 
from     Highway     and     Automobile     Organizations 


THE  need  for  permanent  highway  sign- 
posts is  an  outgrowth  of  progress  in 
road-building  throughout  the  country.  The 
wood  signpost  has  proved  costly  in  most 
cases,  because  it  must  be  repainted  fre- 
quently; it  is  also  subject  to  damage  by 
vandals.  The  problem,  therefore,  has  been 
to  devise  a  post  which  will  act  not  only 
as  a  guide  but  will  be  permanent.  The  fol- 
lowing information  regarding  signpost 
practice  has  been  obtained  from  the  High- 
way Commission  of  New  York  State, 
through  its  first  deputy  commissioner,  H. 
E.  Breed,  the  Lincoln  Highway  Associa- 
tion, the  Automobile  Club  of  Minneapolis 
and  the  Automobile  Club  of  Southern  Cali- 
fornia. 

New  York  State  Signs 

In  1909  the  State  Highway  Commission 
of  New  York,  after  various  experiments, 
began  to  install  metal  signs  bolted  on  2-in. 
galvanized-iron  posts,  which  were  set  in 
concrete.  The  post  shown  in  Fig.  1,  ac- 
cording to  Mr.  Breed,  represents  an  average 
cost  of  $6,  this  price  including  post,  ex- 
cavation and  concrete  for  the  necessary 
work  connected  with  its  installation.  The 
average  cost  of  the  highway  number  sign 
placed  upon  it  was  $1.  This  included  the 
signboard  and  attaching  the  board  to  the 
post.  The  average  price  for  the  guide  sign 
was  17  cents  a  letter.  This  included  the 
signboard  and  attaching  the  board  to  the 
post.  For  example,  the  New  York  State 
Commission  gets  the  cost  of  the  post  with 
the  road  number  of  100  and  with  the  guide 
sign,  "Albany,  6  miles,  and  Troy,  1  mile," 
attached — that  is,  in  1909  and  1911,  when 
these  types  were  in  use — estimated  as  fol- 
lows: 1  signpost,  $6;  1  highway  number 
sign,  $1;  two  guide  signs  U4  letters  or 
numbers  at  17  cents  each),  $2.38;  total 
cost,  $9.38. 

Recently,  however,  the  New  York  State 
Commission  has  installed  a  number  of  con- 
crete signposts  at  a  cost  of  $10.40.  The 
details  are  shown  in  Fig.  2.  The  price 
covers  all  concrete,  reinforcement,  forms, 
excavation  and  backfill  and  the  furnishing 
of  all  material  and  labor  necessary  to  in- 
stallation. The  cost  of  the  guide  signs, 
$2.10,  covers  everything  necessary  to  in- 
stallation. An  estimate  of  this  signpost, 
with  one  highway  number  sign  and  two 
guide  signs,  as  given  under  the  other  type, 
is:  1  signpost,  $10.40;  1  highway  number 
sign,  $2;  2  guide  signs,  $4.20;  total  cost, 
$16.60. 

Advantages  of  New  Type 

These  prices  as  given  are  from  the  aver- 
aging of  cost  on  roads  built  in  1915.  These 
two  types  cannot  be  compared  in  regard  to 
cost,  as  the  payment  by  letter  in  the  first 
type  makes  the  cost  variable,  but  in  general 
the  present  type  would  cost  almost  twice 
that  of  the  old.  The  advantages  in  the  new 
type  at  its  increased  cost  are  that  for  per- 
manency the  concrete  post  far  outlasts  a 
2-in.  galvanized  pipe  and  is  not  subject  to 
bending  or  being  forced  out  of  place.  In 
regard  to  utility,  Mr.  Breed  believes  that 
the  latter  type  is  more  easily  read  at  speed 
than  the  old,  as  the  letters  on  the  metal 
plate,  as  well  as  the  plate,  are  not  as  legi- 
ble after  they  have  been  in  service  some 


time  as  are  the  painted  boards.  Of  course, 
with  the  painted  boards  as  used  in  the  lat- 
ter type  there  is  the  expense  of  mainte- 
nance, but  from  the  advantages  derived  this 
maintenance  charge  is  offset  by  the  in- 
creased facilities  that  the  public  has.  This 
type  of  sign  is  not  patented  and  conse- 
quently there  is  no  royalty  to  pay,  which  in- 
creases the  cost  of  most  patented  signs.  In 
the  danger  sign  that  is  shown  for  use  now, 
the  board  is  rectangular,  with  a  large  red 
arrow  in  the  field.  The  word  "Danger" 
appears  in  this  in  black  letters,  as  well  as 
the  reason  for  the  danger  sign  shown  by 
words  in  black  on  a  white  field.  This  sign 
has  a  peculiar  advantage  of  gaining  at  once 
the  attention  of  the  driver  and  can  be  seen 
at  great  enough  distances  to  be  of  much 
use. 

Lincoln  Highway  Signs 

The  Lincoln  Highway,  according  to  in- 
formation from  Secretary  A.  F.  Bement,  is 
now  very  thoroughly  marked  from  New 
York  to  San  Francisco  and  can  be  followed 
by  the  tourist  who  has  never  driven  over 
the  road  without  at  any  time  losing  his  way 
or  being  in  doubt  as  to  the  correctness  of 
his  course.  The  present  marking  of  the 
Lincoln  Highway  is  the  result  of  three 
years'  effort,  and  during  that  time  experi- 


MALLEABLE  CAST-IRON  SIGNS  USED  IN 
MINNEAPOLIS 


ments  have  been  made  with  different  kinds 
of  markings  in  different  communities.  The 
Lincoln  Highway  Association  had  pur- 
chased inexpensive  steel  signs  with  the  em- 
blem painted  on  them,  but  they  rapidly 
rusted  out  and  required  frequent  applica- 
tions of  paint,   and  soon  became  useless. 

Mr.  Bement  says:  "We  have  also,  at 
different  times,  bought  more  expensive 
signs,  running  from  $1  to  $1.50  apiece,  on 
heavy  16-gage  steel,  with  baked-on  enamel 
letters,  but  these  have  been  too  expensive 
for  our  organization  to  purchase  in  the 
quantities  necessary  and  we  have  come  to 
a  standardized  marking  which  is  done  by 
the  application  of  the  paint  directly  on  the 
telephone  poles  on  the  route,  and  which  is 
giving  very  satisfactory  results,  it  being 
only  necessary  to  repaint  these  markers 
every  two  years,  and  this  only  in  the  inter- 
est of  appearance  and  not  because  it  is  ab- 
solutely essential." 

From  time  to  time  different  organiza- 
tion wishing  to  co-operate  with  the  asso- 
ciation have  sent  crews  over  the  Lincoln 
Highway,  placing  warning  signs  before 
railroad  crossings,  indicating  right  and 
left  turns,  etc.  One  thing  which  is  very 
striking  is  that  any  large  circular  sign  set 
on  a  post  invariably  becomes  a  target  for 
vandals,  and  it  is  almost  in  every  instance 
found  to  be  defaced  after  a  year  of  service. 
The  tendency  to  shoot  at  these  signs  with  a 
shotgun  or  rifle  and  throw  stones  at  them 
has  caused  some  of  the  concerns  erecting 
them  to  place  a  small  bull's-eye  directly  be- 
low the  sign,  giving  the  directions,  "If  you 
must  shoot,  shoot  this."  This  warning  has 
in  many  instances  saved  the  signs  from  mu- 
tilation. 

In  the  West,  where  there  are  no  tele- 
graph poles  for  the  placing  of  Lincoln  High- 
way markers,  it  has  been  found  most  prac- 
tical, according  to  Mr.  Bement,  to  sink  2  or 
3  in.  iron  or  steel  pipe  into  the  ground  so 
that  it  stands  out  3  or  1  ft.,  and  paint  the 
marker  on  that. 

Malleablb-Iron  Post  for  Minneapolis 
Club 

The  Automobile  Club  of  Minneapolis,  ac- 
cording to  Joseph  H.  Prior,  chairman  of  the 
signs  committee,  first  tried  wood  posts. 
Then  sheet  iron,  galvanized  iron  and  cast 
iron  were  each  tried  and  found  wanting. 
Finally  malleable  cast-iron  signs  were  tried, 
and  there  has  not  been  one  broken  up  to  the 
present  time.  The  signs,  30  in.  long  and 
%  in.  thick,  are  bolted  on  a  2i^-in.  galvan- 
ized-iron pipe  12  ft.  long,  which  is  set  in 
concrete.  With  a  3-ton  motor  truck  hauling 
the  signs  and  all  material  except  sand  and 
gravel,  which  are  available  along  the  road, 
three  men  have  set  27  signposts  per  day. 
The  average  cost  for  the  signs  and  the  labor 
of  placing  them  is  $7.  For  painting  the 
signs  a  special  paint  is  used  that  is  said  to 
give  promise  of  great  durability.  The  signs, 
having  been  galvanized  at  the  foundry,  are 
painted  two  coats  of  white.  The  letters,  fig- 
ures and  border  are  painted  black,  and  the 
whole  is  finished  with  a  coat  of  spar  var- 
nish. Several  colors  and  combinations  of 
colors  have  been  tried,  and  it  has  been 
finally  decided  that  a  white  background 
with  black  letters  and  border  makes  the 
most  legible  and  neatest  finish. 

14,000  Signs  in  Southern  California 

The  Automobile  Club  of  Southern  Cali- 
fornia, according  to  its  secretary,  Standish 
L.  Mitchell,  has  erected  more  than  14,000 
road  signs  on  more  than  12,000  miles  of 
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-HETALUC  SIGNPOST  USED  BY  NEW  YORK 
STATE    AND    NOW    SUPERSEDED 


road.  It  has  placed  signs  in  cities,  in  moun- 
tains and  in  the  desert  places.  Wherever 
the  motorist  travels  in  Southern  California 
(.a  section  larger  than  the  five  New  Eng- 
land States),  he  will  find  the  road  signs  of 
this  club,  and  he  will  find  them  stretching 
across  the  continent  from  Kansas  City  to 
Los  Angeles. 

For  fifteen  years  the  Automobile  Club  of 
Southern  California  has  been  marking 
highways.  At  first  the  work  was  neces- 
sarily crude,  as  it  was  pioneering  in  a  new 
field — that  of  systematic  highway  posting. 
The  first  signs  were  of  wood,  erected  on 
wood  posts,  but  in  the  last  two  years  the  en- 
tire system  has  been  revised  and  metal 
signs  and  posts  have  been  substituted. 

According  to  the  club's  engineering  de- 
partment, enameled  metal  has  proved  en- 
tirely satisfactory,  as  it  is  practically  im- 
pervious to  weather  conditions  and  will  last 
indefinitely  if  not  "shot  up"  by  careless  or 
thoughtless  hunters. 

The  club  is  now  using  12-ft.  scrap  boiler 
tube  anchored  at  the  bottom  with  two  red- 
wood blocks,  1  ft.  long,  2  in.  thick  and  6  in. 
wide  and  placed  at  a  depth  of  3  ft.  In  sign- 
posting work  on  the  desert  or  where  the  soil 
is  loose  or  "shifty,"  the  posts  are  set  at  a 
greater  depth. 

Warning  Sign 

One  of  the  features  of  the  club's  sign- 
posting work  is  its  "warning"  signs  placed 
on  city  streets  approaching  schoolhouses, 
where  children  might  be  playing  in  the 
street;  at  approaches  to  hospitals,  where 
they  read:  "Hospital;  Quiet;  Close  Muf- 
flers"; before  fire  engine  houses,  and  at 
dangerous  street  curves  or  crossings. 

It  has  been  found  that  the  fewer  the 
words  on  the  signs  the  better  they  serve  the 
purpose,  as  it  is  difficult  to  catch  at  a  glance 
the  meaning  of  long  paragraphs.  In  South- 
em  California,  where  highway  conditions 
have  been  con.stantly  changing  because  of 
improvements,  it  has  been  found  practically 
impossible  to  place  mileages  on  the  signs 
until  the  highways  become  permanently 
located.  The  majority  of  the  club  signs 
carry  the  name  of  the  route:  "Coast 
Route" — an  arrow  pointing  to  the  next  town, 
with  the  name  of  the  town  in  large  letters 
and  the  club's  emblem. 

Signs  larger  than  the  regulation  "direc- 
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FIG.  2 — CONCRETE  POSTS  WITH  WOODEN  DIRECTION 
POST  NOW  USED  IN  NEW  YORK  STATE 

tion  signs"  are  used  at  railroad  crossings  to 
warn  motorists,  and  at  the  bottom  and  top 
of  mountain  grades  to  advise  the  free  use  of 
the  horn  and  slow  driving.  On  mountain 
grades  where  there  are  many  curves  the 
club  uses  warning  signs  liberally  in  keeping 
with  its  policy  of  "safety  first." 

Uniformity  in  signposting  for  any  terri- 
tory is  most  advisable,  as  the  motorist  be- 
comes accustomed  to  one  type  of  sign  and 
the  driver's  eye  is  caught  most  quickly  by 
the  familiar  appearance  of  it,  and  it  be- 
comes almost  second  nature  to  read  the  well- 
known  sign  at  a  glance,  as  frequently  chang- 
ing letter-type  and  sign-shape  proves  con- 
fusing. 

Metal  signs  and  posts  have  proved  most 
satisfactory  on  the  desert  and  in  mountains, 
as  campers  have  been  prone  to  chop  down 
wooden  ones  and  then  use  them  for  fire- 
wood. At  first  it  was  feared  that  the  bright 
enamel  would  prove  too  great  a  temptation 
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to  itinerant  hunters,  but  the  automobile  club 
has  found  that  sentiment  in  regard  to 
"shooting  up"  road  markers  has  changed, 
and  it  is  seldom  if  ever  done  in  Southern 
California. 

Two  Crews  Erect  Signs 

The  actual  work  of  erecting  the  signs  is 
done  by  two  crews.  The  first  is  known  as 
the  charting  crew,  which  travels  over  the 
roads  to  be  marked  and  indicates  on  a  club 
map  the  location  for  each  sign  and  what  it 
shall  say.  The  data  are  returned  to  the 
club  headquarters  and  the  "sign  orders"  are 
made  out  and  sent  to  the  enameling  works, 
where  each  sign  is  stenciled.  These  signs 
then,  with  their  posts,  are  loaded  into  club 
trucks  and  set  out  in  charge  of  a  second 
crew,  which  places  them  according  to  the 
data  supplied  by  the  charters.  Often  when 
the  second  crew  is  out  on  the  road  in  a  cer- 
tain territory  the  signs  as  posts  are  shipped 
to  them,  so  that  they  do  not  need  to  leave 
the  field  in  which  they  are  working. 

In  designing  the  signs  for  out-of-town 
highways  the  club  keeps  in  mind  the  fact 
that  the  average  motorist  is  traveling  at  a 
fair  rate  of  speed  and  does  not  wish  to  lose 
time  by  slowing  up  to  read  road  signs,  and 
for  that  reason  each  sign  is  simple  and  car- 
ries its  message  in  as  few  words  as  pos- 
sible, and  these  are  printed  in  the  largest 
possible  type. 

It  is  shown  by  club  statistics  that  the 
erection  of  signs  averages  a  little  better 
than  one  sign  to  every  mile  of  road.  Very 
often  there  are  several  signs  to  every  mile, 
determined  by  the  number  of  turns  and 
branches. 


Estimates  Expenditure  on 
Lincoln  Highway  for  1916 

$6,000,000   Spent  by   Eleven   States  Does  Not 

Include  City  Pavements — New  Hotels 

Total  $5,406,000 

THE  FUNDS  expended  for  road  improve- 
ments along  the  Lincoln  Highway  last 
year  are  conservatively  estimated  by  the 
Lincoln  Highway  Association  at  $6,000,000. 
A  detailed  report  by  H.  C.  Ostermann,  field 
secretary  for  the  association,  summarizes 
the  amounts  spent  last  year  in  each  state 
along  the  Lincoln  Highway  as  given  in  the 
accompanying  table: 


Funds   Spent   in    1916   on  Lincoln   Highway 

State  Amount 

New   Jersey $183,678 

Pennsylvania    193,034 

Ohio     925,000 

Indiana     706,108 

Illinois    256,800 

Iowa 904,955 

Nebraslta   367,300 

Wyoming:     60.650 

Utah    275,500 

Nevada     69,140 

California    256,000 

Total    $4,198,165 


FIG.    .3 — ALTERNATE   TYPE   OF   CONCRETE   POST   IN 
NEW  YORK 


The  figures  do  not  include  money  spent 
on  street  improvements  in  many  of  the 
cities  on  the  coast-to-coast  highway.  In 
many  instances  it  was  impossible  to  secure 
a  record  of  the  amounts  expended,  which 
explains  the  discrepancy  between  Mr. 
Ostermann's  estimate  and  the  total  of  the 
figures  given  in  the  table.  The  expendi- 
ture for  new  hotels  along  the  famous  route 
totals  $5,406,000  for  1916.  That  sum  in- 
cludes the  Fremont  Hotels  in  Fremont  and 
Grand  Island,  Neb.,  the  total  cost  of  which 
was  $450,000.  These  hotels  will  be  opened 
early  in  1917. 
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Is  Uniformity  Possible  in  State 
Motor-Truck  Legislation? 

Sir:  I  have  read  the  editorial,  "Is  Uni- 
formity Possible  in  State  Motor-Truck 
Legislation?"  in  the  Engineering  Record  of 
Dec.  9,  page  699.  I  am  very  strongly  of 
the  opinion  that  uniformity  is  not  only 
necessary  but  possible.  Whatever  may  be 
the  wishes  of  motor-truck  manufacturers, 
it  is  absolutely  necessary  that  there  should 
be  an  understanding  between  the  designers 
of  the  vehicles  and  the  designers  of  the 
highways  which  are  to  carry  them.  Roads 
and  bridges  designed  six  years  ago,  with 
the  most  careful  study  of  the  then  existing 
conditions,  are  to-day  unable  to  bear  the  in- 
creased loads  that  have  been  imposed  upon 
them  by  the  heavy  trucks.  I  am  not  now 
alluding  to  road  failures  due  to  surface 
defects  developed  by  the  increase  in  the 
number  of  vehicles,  but  to  those  arising 
from  the  overstrain  of  bridges  and  lack  of 
road  foundations  due  to  the  excessive  axle 
loads. 

I  believe  that  at  present  it  would  be  pos- 
sible immediately  to  regulate  the  weight 
to  the  loading  gage  under  which  motor 
trucks  will  have  to  pass.  It  would  seem  to 
me,  if  no  other  means  are  possible,  that  a 
congressional  statute  fixing  the  maximum 
limits  of  width,  height,  length  and  weight 
for  trucks  and  tractors  engaged  in  inter- 
state commerce  would  be  entirely  practical. 
It  would  appear  to  me  that  a  conference 
between  the  motor-truck  and  tractor  inter- 
ests, the  United  States  Office  of  Good 
Roads,  and  the  Association  of  State  High- 
way Officials  would  be  productive  of  much 
good.  This  latter  association  would  repre- 
sent both  the  American  Highway  Associa- 
tion and  the  American  Road  Builders'  As- 
sociation, as  its  members  all  belong  to  one 
or  both  of  these  bodies. 

E.  A.  Stevens, 
Commissioner,  New  Jersey  Department  of 
Public  Roads. 

Trenton,  N.  J. 


Sir:  It  is  generally  admitted  that  the 
planning  and  the  improvement  of  public 
highways  is  not  a  problem  to  be  solved  by 
each  town  or  county  independently  of  ad- 
joining districts.  It  is  even  admitted  that 
the  system  of  improved  highways  of  one 
state  should  be  so  articulated  with  those 
of  an  adjoining  state  that  an  interstate  or 
national  system  of  highways  will  be  cre- 
ated. It  follows  that  regulations  governing 
the  use  of  highways  in  adjoining  states 
should  be  reasonably  uniform.  The  em- 
barrassments of  the  railroads  engaged  in 
interstate  commerce  which  result  from  in- 
consistent or  conflicting  regulations  in  ad- 
joining states  are  quite  apparent,  and  the 
need  of  more  uniform  laws  or  of  placing 
control  over  railroads  engaged  in  inter- 
state business  in  a  body,  the  jurisdiction 
of  which  would  not  be  confined  to  a  single 
state,  is  frequently  emphasized. 

There  appears  to  be  the  same  necessity 
for  harmonizing  regulations  affecting  the 
use  of  interstate  highways,  and  this  could 
probably  be  accomplished  by  making  regu- 


lations adopted  by  the  different  states  as 
consistent  with  one  another  as  the  varying 
conditions  and  requirements  of  traffic  would 
permit.  The  suggestion  of  the  Engineer- 
ing Record  that  organizations  especially 
interested  in  this  subject  co-operate  in  the 
framing  of  a  model  motor-truck  law  ap- 
pears to  be  a  timely  one. 

Nelson  P.  Lewis, 
Chief    Engineer,    Board    of   Estimate   and 
Apportionment. 
New  York  City. 


Sir:  The  suggestion  contained  in  your 
editorial  of  Dec.  9  that  legislation  be  as 
uniform  as  possible  throughout  the  states 
is  a  most  excellent  one  for  many  reasons 
which  it  is  not  necessary  to  dwell  upon,  as 
they  are  so  obvious. 

Your  idea  of  having  co-operation  between 
the  various  highway  associations  and  those 
representing  the  motor-vehicle  interests  is 
undoubtedly  the  best  way  to  arrive  at  a 
solution  of  this  very  important  question. 
Without  uniformity  of  legislation,  many 
hardships  will  be  infiicted  upon  the  users 
of  motor  vehicles,  and  in  the  last  analysis 
the  taxpayer,  as  usual,  will  pay  the  bill. 
Eugene  W.  Stern, 
Chief  Engineer  in  Charge  of  Highways, 
Borough  of  Manhattan. 

New  York  City. 


Sir:  The  following  is  my  opinion  on  the 
motor-truck  question: 

If  there  is  a  universal  demand  for  ex- 
tremely heavy  motor  units  the  states  must 
build  roads  sufficient  to  withstand  these 
peculiar  classes  of  vehicles.  Nevertheless, 
there  must  be  reasonable  restrictions  as  to 
the  type  of  vehicle,  the  character  of  tires 
and  springs,  of  the  amount  of  unsprung 
weight,  the  speed  at  which  the  vehicle 
should  travel  and  possible  restrictions  as 
to  the  roads  upon  which  the  heavy  vehicles 
might  be  used.  C.  J.  Bennett, 

State  Highway  Commissioner  of  Connecti- 
cut. 

Hartford. 


Sir:  I  beg  to  acknowledge  your  favor  of 
Dec.  13,  calling  my  attention  to  an  edi- 
torial in  the  Engineering  Record  of  Dec. 
9,  page  699,  entitled  "Is  Uniformity  Possi- 
ble in  State  Motor-Truck  Legislation  ?" 

Up  to  the  present  time  we  have  had  very 
little  experience  with  motor  trucks  in  this 
state,  and  consequently  have  not  found  it 
necessary  to  pass  legislation  governing 
their  use.  From  what  little  experience  we 
have  had,  however,  I  am  of  the  opinion  that 
uniformity  is  both  necessary  and  possible. 
There  should  be  a  full  understanding  be- 
tween the  manufacturers  of  motor  vehicles 
and  the  constructor  of  highways  on  which 
the  motors  are  used.  I  am  satisfied  that 
both  bridges  and  roads  as  designed  six  to 
eight  years  ago  are  unable  to  carry  the 
increased  load  of  the  heavy  trucks.  The 
road  failures  in  this  state  from  this  source 
were  due,  in  my  judgment,  to  the  lack  of 
proper  foundation  rather  than  to  increase 
in  the  number  of  vehicles  used. 

I  believe  that  some  uniform  regulations 


are  possible,  regulating  within  certain 
limits  the  height,  weight,  etc.,  of  tractors 
and  trucks,  and  to  this  end  would  suggest 
a  conference  between  the  motor  and  tractor 
manufacturers  and  the  highway  depart- 
ments of  the  United  States.  I  believe  that 
this  could  best  be  accomplished  through  the 
executive  committee  of  the  American  Asso- 
ciation of  State  Highway  Officials,  to  whom 
I  will  refer  the  matter  at  their  next  meet- 
ing. G.  P.  Coleman, 
Commissioner,  State  Highway  Commission 
of  Virginia. 
Richmond. 


Slab-and-Beam  Floor  Without 
Shear  Stirrups 

Sir:  In  the  article  "Slab-and  Beam  Floor 
Without  Shear  Stirrups,"  in  the  Engineer- 
ing Record  of  Sept.  9,  1916,  page  324. 
J.  H.  Byrd  emphasizes  the  advantages  of 
a  flat-slab  floor  con.struction.  We  certainly 
agree  with  Mr.  Byrd  that  the  predominat- 
ing characteristics  of  flat-slab  construc- 
tion, such  as  clear  headroom,  lighting,  ven- 
tilation, appearance,  placing  of  future  par- 
titions, more  sanitary  conditions,  etc.,  are 
thoroughly  appreciated  not  only  by  archi- 
tects and  engineers,  but  also  by  the  build- 
ing public  of  to-day.  The  type  of  design 
outlined  by  Mr.  Byrd  and  applied  to  the 
building  of  the  Firestone  Tire  &  Rubber 
Company  has  undoubtedly  some  of  the  ad- 
vantages of  the  flat-slab  system.  So  far 
as  the  "large  economy"  claimed  by  Mr. 
Byrd  for  this  type  of  construction  is  con- 
cerned, we  cannot  agree  with  his  state- 
ments. 

In  the  first  section  of  Mr.  Byrd's  article 
we  read  the  following:  "This  type  is  claimed 
to  be  more  economical  than  flat-slab  design, 
according  to  the  Chicago  building  ordi- 
nance." This  statement  may  be  mislead- 
ing, since  it  does  not  express  clearly 
whether  the  expression  "designed  accord- 
ing to  the  Chicago  ordinance"  pertains  only 
to  the  flat-slab  design  or  to  both  designs. 

It  seems  to  us  that  a  comparative  design 
of  this  kind,  which  is  supposed  to  convey 
reliable  information  to  engineers  through- 
out the  country,  since  it  is  published  in  a 
magazine  of  national  distribution,  should 
be  based  upon  the  same  building  code  in 
both  cases,  if  strict  impartiality  is  desired. 
The  relative  economy  of  different  types  of 
construction  does  not  depend  on  quantities 
of  materials  only,  as  Mr.  Byrd  implied,  but 
also  to  a  large  extent  on  the  respective  cost 
of  forms,  cost  of  handling  the  material,  cost 
of  bending  of  reinforcement,  and  the  de- 
gree of  safety  against  possible  faulty  con- 
struction. Comparing  the  design  outlined 
by  Mr.  Byrd  with  a  standard  flat-slab  de- 
sign from  this  viewpoint,  we  find  that  the 
question  of  economy  is  considerably  in  fa- 
vor of  the  flat-slab  design. 

Analyzing  the  beam-and-joist  system  ac- 
cording to  the  Chicago  building  ordinance, 
we  find  that  considerable  changes  would 
have  to  be  made  in  the  design  in  order  to 
pass  the  Chicago  building  department. 
Using  a  live  load  of  200  lb.,  and  a  typical 
panel  24  ft.  6  in.  square,  we  get  the  fol- 
lowing results: 

Fig.  1  is  an  exact  copy  of  the  sketch  ac- 
companying Mr.  Byrd's  article.  Fig.  2  in- 
dicates the  dimensions  of  the  same  type 
of  design  as  required  by  the  Chicago  build- 
ing department,  and  Fig.  3  shows  a  stand- 
ard cantilever  flat-slab  design  used  for  com- 
parative purposes.    The  3-in.  slab  between 
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PLAN  AT  Column 

Fig.  la 


Section  Of  Beam 
Fig.  lb 
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Section  of  Joists 
Fig-lc 

MG.     1 — OONCHETE    JOIST    DESIGN    ACCORDING    TO 
J.  H.  BYBD 

the  jotsts,  Figs,  la  and  2a,  would  have  to 
be  reinforced,  spacing  the  reinforcing  rods 
at  least  9  in.  apart.  This  reinforcement, 
however,  could  be  considered  at  the  same 
time  as  temperature  reinforcement.  The 
joists,  Figs.  Ic  and  2c,  if  considered  as 
beams,  will  have  to  be  treated  as  such  in 
their  design.  If  not  considered  as  beams, 
we  would  not  be  able  to  make  a  reduction 
of  15  per  cent  on  the  live  load  in  computing 
the  girder.  If  we  do  consider  these  joists 
as  beams,  the  maximum  T-section  used  in 
the  computations  shall  not  be  wider  than 
20  in.  and  the  rods  will  have  to  be  V^  in. 
clear  from  the  bottom  and  sides  of  the 
beams.  The  bending  moment  will  have  to 
be  figured  as  M;iV12,  I  being  the  span  from 
center  to  center  of  the  supports,  or  24  ft. 
6  in. 

In  redesigning  the  girder.  Figs,  lb  and 
2b,  we  find  that  it  will  be  prohibitive,  from 
the  viewpoint  of  economical  design,  to  make 
the  girder  15  in.  deep,  since  this  would  re- 
quire a  beam  with  either  an  effective  width 
of  184  in.  or  about  16  sq.  in.  of  compressive 
reinforcement,  both  of  which  are  not  gen- 
erally considered  good  practice.  Therefore 
we  will  have  to  increase  the  depth  of  the 
girder  to  24  in.,  thus  omitting  the  bracket 
over  the  columns.  In  spite  of  the  additional 
depth,  we  find  that  the  girder  will  have  to 
be  reinforced  for  shear  with  .stirrups,  since 
40  lb.  per  square  inch  shearing  stress  in 
concrete  shall  not  be  exceeded.  The  beams, 
being  still  comparatively  shallow,  will  have 
to  be  reinforced  with  stirrups  not  larger  in 
size  than  Vi  in.  in  diameter,  which  requires 
for  a  reasonably  close  spacing  a  stirrup  of 
six  prongs,  and  we  would  need  eighteen 
stirrups  of  this  type  at  each  end  of  the 
girder.  We  also  need  compressive  reinforce- 
ment for  the  negative  moment  over  the 
columns,  placed  as  indicated  in  Fig.  2c,  and 
not  near  the  neutral  axis,  as  Mr.  Byrd 
.shows  his  compressive  reinforcing  bars  in 
Fig.  Ic.  Making  these  required  changes, 
we  would  have  to  do  away  with  the  two 
principal  claims  for  this  type  of  design — 
namely,  the  flat  ceiling  and  the  omitting  of 
.shear  reinforcement. 

For  a  comparative  design  we  used  a  typi- 
cal cantilever  flat-slab  construction  with  a 
panel  size  of  24  ft.  6  in.  square,  and  200  lb. 
live  load.  The  slab  will  have  to  be  10  in.  in 
thickness,  and  a  5-in.  drop  panel  is  re- 
quired. Estimating  the  cost  of  the  two  dif- 
ferent systems,  we  use  Chicago  market 
prices  for  material,  as  well  as  standard 
Chicago  prices  for  labor,  both  derived  from 


records  of  actual  construction  work.  It  is 
a  well-known  fact  that  the  form  work  for 
flat-slab  design  is  considerably  easier  to 
build,  and  consequently  from  15  to  18  per 
cent  cheaper  than  for  beam-and-girder  con- 
struction. The  advantages  of  using  the 
forms  several  times  holds  for  both  systems. 
The  price  of  concrete,  due  to  the  more  dif- 
ficult placing  in  beam-and-girder  design,  is 
about  10  per  cent  higher  than  in  flat-slab 
design.  There  also  is  a  difference  in  the 
price  of  steel,  since  the  flat-slab  construc- 
tion does  away  with  difficult  bending  of 
heavy  sizes  of  rods.  From  a  strictly  impar- 
tial estimate  of  a  typical  panel  of  both 
types,  we  find  the  cost  of  the  concrete  joist 
system  about  20  cents  per  square  foot 
higher  than  the  cost  of  a  cantilever  flat-slab 
construction.  Local  conditions  at  Kansas 
City  may  be  extremely  favorable  to  the  type 
of  design  applied  by  Mr.  Byrd ;  however,  it 
seems  hardly  possible  that  such  a  large  dif- 
ference of  50  per  cent  in  price  could  be  off- 
set by  local  rulings  of  the  public-building 
department. 

Mr.  Byrd  does  not  give  sufficient  informa- 
tion as  to  the  methods  of  the  test  loadings, 
and  the  fact  that  the  tests  gave  apparently 
satisfactory  results  does  not  indicate  that 
the  required  factor  of  safety  of  four  has 
been  maintained.  It  would  be  interesting 
to  learn  more  in  detail  the  principles  of  de- 
signing applied  by  Mr.  Byrd  on  his  system, 
in  order  to  modify  our  opinion  of  this  type 
of  construction,  if  possible. 

Curt  Von  Mueller, 
Concrete  Steel  Products  Company. 

Chicago. 

[The  foregoing  letter  was  submitted  to 
Mr.  Byrd,  and  his  reply  follows. — Editor.] 

Sir:  In  reply  to  the  letter  by  Curt  Von 
Mueller,  of  the  Concrete  Steel  Products 
Company,  we  know  that  the  ordinances  gov- 
erning the  design  of  flat-slabs  were  evolved 
from  the  results  of  test  loads  and  a  reason- 
able theory  of  bending  formulas  worked  out 
to  meet  the  tests.  Several  engineers  have 
pointed  out  in  various  papers  that  other  de- 
signers would  be  allowed  the  same  liberties 
if  their  designs  were  governed  by  the  re- 
sults of  test  loads.  Our  present  ordinances 
are  certainly  unfair  in  this  respect. 

In  reference  to  the  Firestone  Building 
under  discussion:  The  flat-slab  which  we 
designed  as  a  comparison  in  cost  was  prac- 
tically the  same  as  given  by  Mr.  Von  Muel- 
ler. As  stated  in  the  paper  now  being 
criticised,  various  reasons,  such  as  future 
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FIG.    3 — CANTILEVER    FLAT-SLAB    DESIGN 

openings,  present  stairs,  elevators,  etc., 
would  have  produced  few  panels  of  flat-slab 
effect,  and  the  straight  slabs  and  beams  for 
the  remainder  of  the  building  would  have 
produced  deep  beams,  which  were  undesir- 
able. The  cost  of  a  typical  flat-slab  panel 
and  a  typical  joist  panel  favored  the  joist 
type  of  construction. 

Since  this  building  was  designed  and  con- 
structed, further  study  by  engineers  in 
Kansas  City  has  resulted  in  improving  the 
joist  system  of  design  in  the  substitution  of 
mesh  in  the  slab  in  place  of  %-in.  bars  and 
the  taking  advantage  of  some  of  the  theory 
advanced  by  the  flat-slab  designers  in  our 
treatment  of  beams  and  joists.  In  a  build- 
ing at  present  being  bid  upon,  the  joist  sys- 
tem showed  a  saving  of  $10,000  over  the 
flat-slab,  at  the  same  time  producing  com- 
pressive stress  in  the  flange  sections  of  joist 
and  beams  not  exceeding  400  lb.  per  square 
inch. 

Buildings  designed  by  the  flat-slab 
method,  if  strictly  following  the  ordinances, 
have  undoubtedly  a  sufficient  factor  of 
safety.  The  joist  design  bases  its  claim 
to  economy  on  the  principle  that  a  4  x  14- 
in.  member  of  any  material  if  placed  on 
edge  has  a  decided  advantage  over  the  one 
laid  on  its  side.  J.  H.  Byrd, 

Structural  Engineer. 

Kansas  City,  Mo. 


Reinforced-Gypsum  Roof  Decks  a 
Modem  Development 

Sir:  With  reference  to  the  article  writ- 
ten by  me  upon  "Reinforced-Gypsum  Roof 
Decks  a  Modem  Development  in  the  Struc- 
tural Field,"  appearing  on  page  745  of  your 
issue  of  Dec.  16,  would  state  that  there 
are  two  typographical  errors  which  I  trust 
you  will  correct.  Such  corrections  are 
necessary  for  the  proper  understanding  of 
the  principles  involved,  as  the  statement 
has  been  made  that  the  usual  formulas  for 
reinforced  concrete  have  been  used  in  the 
determination  of  stresses  upon  reinforced- 
gypsum  construction. 

In  the  second  column  at  the  bottom  of 
the  last  paragraph  you  state  the  effective 
depth  to  be  id.;  this  should  read  jd.  Also 
at  the  top  of  the  third  column,  when  refer- 
ring to  flange  computations  for  rectangular 
beams  you  showp  =  ATd,  whereas  it  .should 
read  p  =  A/Vd. 

Virgil  G.  Marani, 

Cleveland.  Consulting  Engineer. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Content* 


Contributions  to  this  section  are  solic- 
ited, and  if  found  available  -wiU  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. 


Utilize  Backfiller  for  Pulling 
Sheet  Piles 

A  SEWER  contractor  in  Clintonville, 
Wis.,  is  using  an  Oshkosh  backfiller 
to  pull  sheet  piling  by  rigging  up  a  tripod 
with   the   pulling   cable   running   over  the 


convenient  reach  of  the  jib  cranes.  The 
standard  width  of  each  block  course  is  2 
ft.,  but  on  account  of  the  semicircular  ends 
of  the  building  and  many  window  openings 
the  lengths  of  blocks  vary  considerably,  the 
longest  being  about  8  ft. 

The  blocks  are  cast  face  downward.  The 
bed  of  each  form  is  covered  with  galvanized 
sheet  iron,  and  great  care  is  taken  before 
casting  a  block  to  have  the  sheet-iron  sur- 
face perfectly  smooth  and  clean.  The  side 
forms  are  wedged  into  position  inside  of 
wood  frames.  The  surface  of  the  block, 
about  1  in.  in  thickness,  is  composed  en- 


HAULING    LINE   FROM 
BACKFILLER  RUN 

OVER  BLOCK  ON  TRI- 
POD TO  PULL  WOOD 
SHEETING  AT  RATE  OF 
TWO  HUNDRED 
LINEAR  FEET  AN 
HOUR 


block,  as  shown  in  the  photograph.  With 
this  rig  12-ft.  wood  piles  are  pulled  at  the 
rate  of  200  ft.  per  hour  with  considerable 
saving  in  time  and  labor  cost  over  the  usual 
hand  methods,  according  to  R.  Mierswa  & 
Sons,  contractors  for  the  work. 


Unique  Concrete  Blocks  Built  by 
Home-Made  Traveler 

A  METHOD  of  making  large  concrete 
blocks  which  produces  a  remarkably 
smooth  and  attractive  surface  by  casting 
them  face  down  is  employed  in  the  new 
Illinois  First  Cavalry  Armory,  now  under 
construction  north  of  Chicago  Avenue  and 
near  Lake  Michigan  in  Chicago.  A  handy 
home-made  traveler  with  two  booms  is  used 
on  the  work. 

Because  the  plans  for  the  structure  con- 
templated a  more  extensive  plant  than  was 
provided  for  in  the  appropriation,  only  the 
drill  hall  and  three  stories  of  the  five- 
story  headhouse  are  being  built  at  present, 
and  concrete  blocks  are  being  used  as  the 
most  economical  way  of  securing  an  artis- 
tic exterior.  Because  of  the  plans,  many 
blocks  with  curved  surfaces  and  irregular 
•shapes  are  required. 

A  track  was  built  100  ft.  long  with  rails 
19  ft.  apart,  on  which  was  constructed  a 
wood  traveler,  and  from  the  corner  posts 
of  which  at  one  end  were  erected  jib  cranes, 
each  operated  by  a  hand  hoist.  The  trav- 
eler is  moved  along  the  track  by  means  of 
a  cable  fastened  to  one  of  the  rails  and  car- 
ried around  the  drum  of  a  hand  winch 
mounted  at  the  side  of  the  traveler  frame. 
The  space  between  the  rails  is  floored  and 
on  this  all  forms  for  blocks  are  erected  in 


tirely  of  fine  aggregates,  with  a  large  ce- 
ment content  thoroughly  mixed,  with  only 
enough  water  so  that  the  material  will  ad- 
here when  pressed  in  the  hand.  This  mix- 
ture is  tamped  very  hard  in  the  forms. 
The  proportion  of  the  aggregates  used  in 
the  surface  of  the  block  is  1  bbl.  of  lime- 
stone screenings  to  1  bbl.  of  sand  and  three 
bags  of  cement.    The  smooth  texture  of  the 


.surface  of  the  block  depends  upon  having 
the  galvanized  sheet-iron  bed  of  the  form 
perfectly  clean  and  without  markings  or 
defacements  of  any  kind,  upon  the  fine  ag- 
gregates, upon  a  uniform  dry  mix  and  upon 
the  hard  tamping  into  the  forms.  Great 
care  is  therefore  required  in  all  of  this 
work. 

Back  of  the  surface  layer  of  concrete  is 
placed  a  reinforcement  of  triangular  mesh 
heavy  wire  netting.  Two  heavy  wire  lift- 
ing loops  are  also  placed  in  each  block.  The 
back  of  each  block  is  composed  of  standard 
1:2:4  concrete,  which,  while  also  mixed 
dry,  contains  considerably  more  water  than 
the  surface  layer.  The  time  required  after 
casting  before  a  block  can  be  lifted  depends 
entirely  on  atmospheric  conditions.  In  dry, 
warm  weather  it  was  possible  to  remove  the 
side  forms  within  two  hours  and  lift  the 
block  within  half  a  day  after  casting,  but 
in  cold  weather  two  or  three  days  are  re- 
quired. It  has  been  found  that  the  block 
dries  more  rapidly  when  the  side  forms  are 
removed  as  soon  as  possible. 

The  illustration  shows  the  traveler,  a 
Standard  concrete  mixer,  served  by  the  jib 
cranes  and  several  curved-face  blocks  on 
the  bed  forms  with  the  side  forms  removed. 
These  blocks  when  built  into  the  wall  not 
only  have  a  massive  appearance  but  present 
a  pleasing  effect  without  acid  treatment 
of  any  kind.  This  method  of  construction 
is  held  to  provide  a  structure  of  great  dura- 
bility at  small  cost. 

The  general  contract  was  let  to  the  Han- 
son Brothers  Company,  Chicago,  which  de- 
signed the  equipment  for  casting  the  blocks 
and  conducted  the  experiments  for  obtain- 
ing the  smooth  block  surface.  Charles  T. 
McClelland  is  superintendent  for  the  con- 
tractor. 


LIGHT   TRAVELING  CRANE  MOVES   OVER   CASTING   PLATFORM    TO   HANDLE  CONCRETE  BLOCKS 
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Heavj-  Rake  Spreads  Riprap  and 
Cobbles  on  Revetment 

PULLED  back  and  forth  between  a  lo- 
comotive crane  and  a  floating  pile  driver 
or  dragged  up  and  down  the  slope  by  lines 
from  a  hoist  mounted  on  a  flat  car,  the 
heavj-  rake  shown  in  the  photograph  was 
used  with  great  economy  over  former  meth- 
ods to  place  riprap  and  spread  cobbles  on 
revetment  work  done  in  California  by 
forces  of  the  Southern  Pacific  Company. 

The  revetment  was  made  of  cobble  stones 
unloaded  from  bottom-dump  cars  and  spread 


One  of  the  great  difficulties  which  work- 
men have  found  in  making  a  good  job  of 
finished  concrete  combined  curb  and  gutter 
is  this  variation  in  the  height.  Ordinarily 
it  is  simply  troweled  by  hand  with  a  wooden 
float  or  similar  device.  Mr.  Upham,  how- 
ever, developed  an  adjustable  sheet  steel 
trowel,  shown  in  the  accompanying  picture. 
This  consists  of  an  L-shaped  horizontal 
piece  for  the  top  of  the  curb  and  an  L- 
shaped  piece  for  the  gutter  inside  of  the 
curb,  the  top  piece  lapping  the  bottom 
piece. 

The  adjustable  feature  is  a  slot  in  the 


w^^ 


to  the  edge  of  the  embankment  by  a  track 
plow.  The  heavy  rake  was  then  used  to 
drag  the  stones  down  the  bank  and  produce 
a  surface  with  the  desired  slope.  It  was 
handled  by  two  lines  from  a  hoisting  en- 
gine mounted  on  one  of  the  railroad  com- 
pany's mixer  cars.  One  line  was  used  to 
haul  the  rake  uphill,  the  other  was  led 
through  a  single  block  on  a  float  anchored 
at  the  foot  of  the  slope,  and  used  to  pull 
the  rake  down  with  a  load  of  stone. 

The  toe  of  the  slope  is  protected  from 
wave  action  by  heavy  blocks  of  granite 
riprap.  After  being  unloaded  at  the  top  of 
the  embankment  these  stones  were  also 
dragged  down  by  the  rake  to  the  water's 
edge.  The  quantity  of  large  stone  placed 
was  smaller,  progress  was  somewhat  more 
rapid,  and  a  locomotive  crane  which  un- 
loaded the  stone  was  available.  In  this  in- 
stance the  rake  was  pulled  down  the  bank 
by  one  of  the  company's  floating  pile  drivers 
and  drawn  up  by  the  crane. 


Adjustable  Trowel  Triples  Finish- 
ing Progress  on  Concrete  Curb 

BY  p.  E.  GREEN 

Of  Marr,  Green  &  Company,  Consulting 

Engineers,  Chicago 

WITH  an  adjustable  trowel  devised  by 
Charles  S.  Upham  of  Odell,  111.,  the 
contractor  on  the  brick  paving  work  at 
Dwight,  111.,  described  on  page  797  of  this 
issue,  concrete  curb  finishers  could  do  from 
two  to  three  times  as  much  work  in  a  day 
as  they  could  with  an  ordinary  trowel  or 
float  and  at  the  same  time  secure  a  much 
better  job.  The  curb  and  gutter  was  what 
is  called  variable  curb,  that  is,  there  were 
summits  and  inlets  in  the  combined  curb 
and  gutter  itself,  so  that  the  height  of  the 
curb  above  the  gutter  varied  from  2  to  10 
in.  This  is  necessary  for  economical  con- 
struction in  a  very  flat  country. 


HEAVY  RAKE, 

HANDLED    BY    POWER, 
SPREADS  COBBLES  AND 
RIPRAP      EFFICIENTLY 
ON    SLOPE 


bottom  piece  by  means  of  which  the  posi- 
tion of  the  top  piece  is  varied. 

The  entire  tool  is  laid  directly  on  the 
forms  filled  with  concrete  for  the  curb  and 
gutter  and  pushed  along  by  one  man.  The 
front  end  of  it  has  a  decided  flare  which 
tends  to  force  the  finishing  mortar  toward 
the  rear  end  under  a  considerable  pressure, 
the  result  being  a  remarkably  smooth  piece 
of  finished  work. 


Plow  on   Dinkey  Clears  Road  of 
Dumped  Material 

To  REMOVE  aggregate  from  the  nar- 
row-gage dinkey  tracks  on  Section  7  of 
the  road  construction  in  Vermilion  County, 
Illinois,  the  contractor  has  placed  an  im- 
provised plow  on  the  front  of  the  engine,  as 
shown  in  the  photograph.  It  consists  of  a 
2-in.  plank  supported  by  a  heavy  iron  strap, 
which  in  turn  is  bolted  to  two  timbers 
placed  back  of  the  bumper.  The  plow  is 
also  used  to  a  considerable  extent  in  push- 


PLOW  PUSHES  MATERIAL  AWAY  FROM  TRACKS 

ing  macadam  shoulder  material  off  the  con- 
crete portion  of  the  road.  It  is  the  practice 
to  place  the  dinkey  track  on  top  of  the  con- 
crete as  soon  as  possbile  after  the  latter  has 
hardened.  The  Granite  City  Lime  &  Ce- 
ment Company  is  carrying  out  the  work. 


Steam  Shovel  Breaks  Up  Concrete 
Base  Quickly  with  Drop  Hammer 

By  HERBERT  J.  GILKEY 
Chicago,  111. 

AN  ERIE  shovel,  on  which  a  2000-lb. 
drop  hammer  was  rigged  without  even 
dismounting  the  dipper,  was  used  recently 
in  Chicago  to  break  up  12,000  sq.  ft.  of 
6-in.  concrete  pavement  base  in  less  than 
one  day.  The  pavement  broken  up  was  at 
Sixty-ninth  and  Leavitt  streets,  where  the 
former  street  is  being  lowered  5  ft.  to 
pass  under  the  Pennsylvania  Railroad.  The 
old  pavement  was  of  brick  on  a  concrete 
base,  and  the  bricks  were  removed  before 
the  base  was  attacked. 

The  pile  hammer  was  attached  to  the 
hoisting  drum  of  the  shovel  by  a  wire  line 
passing  over  the  larger  sheave  in  the  end 
of  the  boom  after  the  dipper  had  been 
swung  in  close  to  the  shovel  and  tied  up. 
Each  blow  of  the  hammer  broke  up  about 
50  sq.  ft.  of  concrete  base  into  pieces  small 
enough  to  be  handled  in  ordinary  dump 
wagons.  The  contractors  for  the  work  were 
W.  T.  Keating  and  E.  O'Brian. 


ADJUSTABLE    TROWEL    FOR    FINISHING    CONCRETE 

CURBS  WHICH  TRIPLED  PROGRESS  ON  THIS 

KIND  OF  WORK 


Pavement  Costs  in  San  Francisco 

During  the  last  fiscal  year  San  Francisco 
has  constructed  more  pavement  under  pub- 
lic assessment  than  during  r  ■  '^er  like 
period  of  the  city's  history.  The  total  area 
paved  was  472,253  sq.  yd.  The  average 
costs  for  various  types  were  as  follows: 
Asphalt,  $1.91;  bituminous  rock,  $2.14; 
basalt  rock,  $3.42 ;  vitrified  brick,  $3.35. 
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$9,530,000  Irrigation  Project 
Planned  in  California 

Dam  and  Reservoir  in  San  Joaquin  Valley  Will 
Probably  Be  Built  Without  Federal  Aid- 
Hydroelectric  Plant   Included 

The  plan  of  irrigationists  in  the  San  Joaquin 
valley,  California,  to  construct  a  dam  and 
reservoir  to  conserve  the  flood  water  of  Kings 
River  has  been  indorsed  by  Louis  C.  Hill,  con- 
sulting engineer,  of  Los  Angeles,  who  was 
selected  by  the  U.  S.  Reclamation  Service  to 
report  on  the  project  when  federal  indorse- 
ment was  sought  several  months  ago.  It  is 
proposed  to  construct  a  concrete  dam  and 
reservoir,  having  a  storage  capacity  of  600,000 
acre-feet,  in  the  Pine  Flats  region  of  the 
Sierra  Nevada  Mountains  in  Fresno  County. 
A  10,000-kw.  hydroelectric  plant  and  the  in- 
stallation of  525  deep-well  turbine  pumping 
plants,  with  eighty  reserve  plants,  in  the  delta 
of  Kings  River,  to  bring  the  underground 
water  supply  into  use,  are  also  included  in  the 
plans. 

In  comparing  the  Pine  Flats  project  with 
the  Elephant  Butte  and  Arrowrock  dams,  Mr. 
Hill  estimates  that  the  yardage  to  be  handled 
will  be  about  twice  the  amount  handled  on 
either  of  the  former  projects.  Unit  costs  will 
probably  be  much  less  owing  to  the  availabil- 
ity of  construction  materials  and  water  sup- 
ply, the  proximity  of  power  transmission  lines, 
and  favorable  conditions  for  a  construction 
camp.  The  short  distance  to  bedrock  will 
make  the  cost  of  river  diversion  small. 

Will  Cost  $9,530,000 

The  total  cost  is  estimated  at  $9,530,000  or 
about  $9.53  per  acre  for  the  1,000,000  acres 
benefited.  The  dam  and  storage  works,  ex- 
clusive of  surveys,  borings,  rights-of-way,  in- 
surance, interest,  camp  expenses,  hospital,  etc., 
are  estimated  to  cost  $5,845,000,  itemized  as 
follows:  Excavation  $325,000;  1,050,000  cu. 
yd.  cement  masonry,  $4,515,000;  gates,  etc., 
$400,000;  spillway,  $200,000;  flume  for  bring- 
ing lumber  to  the  site,  $200,000;  grouting, 
$20,000;  Cement  Gun  work,  $15,000;  exten- 
sion of  railroad,  $100,000;  roads,  $50,000; 
power  substation,  $15,000;  river  diversion, 
$30,000;  pumping,  lighting,  etc.,  $10,000; 
drainage  and  well  drilling,  $15,000.  The  pro- 
posed power  plant  will  cost  about  $600,000 
and  30  miles  of  transmission  lines,  $150,000. 
The  cost  of  the  605  pumping  plants — all  of 
similar  design  and  capacity,  is  estimated  at 
$1,815,000. 

Preliminary  plans  for  the  project  were  pre- 
pared by  I.  Tollman,  of  the  Fresno  &  Con- 
solidated Canal  Companies.  Officials  of  the 
six  irrigation  districts  taking  water  from 
Kings  River  have  organized  the  Kings  River 
Reclamation  and  Conservation  District  with 
headquarters  at  Fresno.  This  organization 
has  indorsed  Mr.  Hill's  recommendations.  It 
is  said  that  the  project  will  be  carried  on 
without  federal  aid. 


2200  Applaud  Goethals  at 
New  York  Meeting 

Guest   at   Merchants'  Association   Luncheon — 

Recommends  Revising  Panama  Canal  Toll 

Charges — British  Ships  Have  Advantage 

Major-Gen.  George  W.  Goethals,  as  guest 
of  the  Merchants'  Association,  Dec.  21,  at  one 
of  the  largest  luncheons  in  the  history  of  New 
York  City,  reiterated  that  British  ships  were 
enjoying  an  advantage  over  United  States 
ships  in  the  matter  of  tolls,  and  that  it  was 
the  duty  of  Congress  to  revise  the  rates  if 
the  country  is  to  receive  benefit  from  its 
enormous  expenditure  in  furnishing  a  water- 
way between  the  two  oceans. 

Gen.  Goethals  was  introduced  by  William 
C.  Breed  as  the  man  who  "created  the  pas- 
sageway that  Columbus  sought"  and  who  "ac- 
complished the  job"  the  great  discoverer  set 
out  to  do.  Twenty-two  hundred  attended  the 
luncheon  in  the  grand  ballroom  at  the  Hotel 
Astor.  Gen.  Goethals  was  applauded  when 
he  laid  stress  on  the  "strategic  value  of  the 
canal  to  the  United  States  in  time  of  war,'' 
and  of  the  right  of  this  country  to  exert  abso- 
lute sovereignty  over  the  strip  in  which  it  had 
invested  its  money.  He  emphasized  the  de- 
mand for  modification  of  the  agreement  made 
by  President  Taft  with  the  Republic  of  Pan- 
ama, under  which  a  duty  of  15  per  cent  is 
imposed  on  everything  brought  to  warehouses 
by  merchants  or  manufacturers,  and  told  of 
the  progress  made  by  the  United  States  in 
developing  trade  in  coal  and  oil  along  the 
Isthmus. 

Tolls  Main  Subject  of  Address 

Gen.  Goethals  said  the  coaling  stations  es- 
tablished by  the  Canal  Commission  at  the 
Atlantic  and  Pacific  ends  of  the  canal  are 
being  operated  satisfactorily,  and  that  the  com- 
mission is  ready  to  lease  lands  to  coal  dealers 
who  want  to  do  business  in  the  zone.  War 
conditions,  he  said,  had  prevented  private  con- 
cerns from  entering  the  field,  but  it  was  hoped 
that  the  plan  would  finally  meet  with  success. 

After  pointing  out  the  difference  in  the 
methods  of  the  United  States  and  England 
in  measuring  tonnage,  and  the  effect  on  toll 
rates  at  the  canal,  he  added:  "The  tolls  actu- 
ally collected  under  our  present  registered  ton- 
nage system  are  about  30  per  cent  less  than 
they  should  be.  A  bill  is  now  before  Congress 
to  have  this  modified.  If  it  is  enacted  our 
revenues  will  far  exceed  our  operating  ex- 
penses, and  we  will  begin  to  pay  part  of  the 
interest  on  the  investment.  In  the  first  fiscal 
year  of  the  canal  our  collections  exceeded  our 
operating  expenses  by  $350,000.  Of  course, 
due  to  the  closing  of  the  canal  by  the  slides, 
our  revenues  were  kept  down,  but  we  are  now 
operating  at  less  cost  than  the  actual  revenue 
notwithstanding  that  we  are  losing  about  30 
per  cent  that  we  ought  to  get." 


Favorable  to  Increased  Diversion 

The  flood  resolution  authorizing  the  Secre- 
tary of  War  to  distribute  all  of  the  20,000 
sec.-ft.  over  Niagara  Falls  due  the  United 
States  under  its  treaty  with  Canada  was  fav- 
orably reported  Dec.  21  by  the  House  Foreign 
Affairs  Committee.  The  measure  is  identical 
with  th.»  'Vp^worth  resolution  passed  by  the 
Senate,  except  that  the  committee  amended 
it  so  that  grants  under  the  resolution  will  ex- 
pire March  4  next  instead  of  July  1,  as  was 
originally  proposed. 


Contractor  Sues  for  $47,000  on 
Cleveland  Contract 

The  Walsh  Construction  Company,  builder 
of  the  filtered  water  reservoirs  of  the  new 
filtration  plant,  has  filed  suit  against  the 
city  of  Cleveland  to  collect  $47,041.23,  alleged 
to  be  due  for  construction  work.  The  suit  was 
filed  in  the  United  States  District  Court.  "The 
city  recently  awarded  to  another  construction 
company  a  contract  to  rebuild  the  filtration 
basins  which  collapsed  last  July.  The  price 
mentioned  in  the  new  contract  is  above  the 
original  agreement  with  the  Walsh  company. 


Motor-Truck  Men  Object  to 
Proposed  Schedule 

State  Commission   Holds  Second   Hearing  oo 
Measure  to  Increase  Fund*  Available  for 

State  Highway  Maintenance 
Many  objections  to  the  proposed  new  sched- 
ule of  motor-truck  registration  fees,  which 
will  become  operative  in  New  York  State 
within  a  few  weeks,  were  voiced  by  motor- 
truck interests  at  a  public  hearing  in  the  audi- 
torium of  the  Merchants'  Association,  Wool- 
worth  Building,  New  York  City,  Dec.  21.  State 
Highway  Commissioner  Edwin  Duflfey  and 
State  Engineer  Frank  M.  Williams  represented 
the  special  commission  of  three  (General  W. 
W.  Wotherspoon,  state  superintendent  of  pub- 
lic works,  being  absent)  appointed  by  the  Leg- 
islature to  file  on  Jan.  1  a  scale  of  charges 
for  commercial  trucks  based  on  time  and  ex- 
tent of  the  use  of  the  highways  and  wear  and 
tear  on  roads. 

Many  of  the  arguments  against  the  new 
schedule  of  fees  were  similar  to  those  ad- 
vanced at  the  first  public  hearing  in  Albany, 
reported  in  the  Engineering  Record  of  Nov. 
25,  page  663.  Among  those  who  were  present 
to  discuss  the  measure  at  the  New  York  hear- 
ing there  was  not  a  single  highway  eng^ineer, 
although  the  motor-truck  manufacturers  and 
users  appeared  in  force. 

Asks  for  Tentative  Rules 

Speaking  as  president  of  the  Motor  Truck 
Club  of  America,  Roderick  Stephens  urged  the 
commission  to  make  public  any  tentative  rules 
and  regulations  which  it  had  under  considera- 
tion, following  the  practice  which  obtained  at 
hearings  on  proposed  motor-truck  legislation 
in  New  Jersey.  His  argument  was  that  with 
something  definite  before  them  the  motor- 
truck men  could  be  specific  in  their  discussion, 
instead  of  talking  generalities.  Commissioner 
Duffey,  however,  refused  to  accede  to  his  re- 
quest. Mr.  Stephens  pointed  out  that  at  a 
recent  meeting  of  the  Motor  Truck  Club  of 
America,  Commissioner  Arthur  Woods  of  the 
New  York  Police  Department  had  gone  on 
record  that  he  would  not  inaugurate  any  legis- 
lation dealing  with  motor-truck  regulation 
without  first  consulting  with  committees  rep- 
resenting the  owners  and  manufacturers  of 
trucks.  This  precedent,  however,  was  without 
influence  in  inducing  the  state  highway  com- 
missioner to  change  his  original  ruling.  Com- 
missioner Duffey  thought  that  "nothing  would 
be  gained"  by  such  procedure.  He  studiously 
evaded  any  direct  statement  which  would  in- 
dicate the  lines  along  which  the  commission 
was  working,  although  he  did  give, out  the 
hint  that  trailers  would  not  be  consmered  in 
the  proposed  new  code. 

Exemptions  Requested 

Requests  for  the  exemption  of  certain 
classes  of  motor  trucks  were  made,  notably 
those  of  the  Fifth  Avenue  Coach  Company, 
which  operate  almost  entirely  within  city 
limits  and  pay  large  taxes  to  the  City  of  New 
York,  amounting,  in  the  aggregate,  to  about 
$500  per  vehicle  for  the  135  vehicles  con- 
trolled by  the  corporation.  It  was  argued  that 
the  proposed  schedule  of  fees  should  provide 
a  special  classification  for  vehicles  which  did 
not  leave  city  streets. 

A  tilt  between  counsel  for  the  National  Auto- 
mobile Chamber  of  Commerce  and  Commis- 
sioner Duffey  occurred  on  the  question  of  ex- 
emption of  motor  trucks  from  the  personal- 
property  tax.  This  exemption,  it  was  pointed 
out,  is  allowed  in  the  case  of  pleasure  cars. 
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The  commissioner  maintained,  however,  that 
it  was  not  within  the  scope  of  his  commis- 
sion's powers  to  grant  such  exemption.  Their 
work,  he  said,  is  merely  to  file  a  schedule  of 
fees  by  Jan.  1.  He  intimated  that  this  schedule 
would  start  with  a  minimum  fee  and  progress 
upward  as  the  weight  of  motor  trucks  in- 
creased. It  was  pointed  out  by  R.  H.  Johnson, 
president  of  the  .Automobile  Dealers  Associa- 
tion, that  a  light  truck  can  often  do  more 
damage  than  a  heavy  one.  He  cited  the  case 
of  the  "flying  squadron"  of  the  New  York 
department  stores — light  trucks  on  pneumatic 
tires  which  attain  high  speed  for  suburban 
service.  Such  trucks,  he  maintained,  are  far 
more  of  a  menace  to  highways  than  5-ton 
coal  trucks  properly  tired  and  running  at  low 
speeds.  Mr.  Johnson  advocated  the  retention 
of  the  present  fee  of  $5. 

Mr.  Stephens  suggested  that  Commissioner 
Doffey  file  the  new  schedule  of  fees  merely  as 
a  report  and  ask  the  Legislatvire  for  more 
power  so  that  it  might  consider  the  question 
of  exemption  of  motor  trucks  from  the  per- 
sonal-property tax.  Commissioner  Duffey's 
attitude  indicated  that  there  was  small  chance 
of  such  a  procedure  being  followed. 

Upon  the  subject  of  solid  versus  pneumatic 
tires  a  lively  discussion  arose.  The  opinion 
seemed  to  be  general  that  the  line  of  de- 
marcation was  the  1%-ton  truck. 

Formula  Abandoned 

Artfanr  J.  Slade,  consulting  engineer  and 
member  of  the  Society  of  Automobile  Engi- 
neers, told  of  the  unsuccessful  efforts  during 
the  last  seven  years  to  develop  a  formula  for 
taxing  motor  vehicles  on  a  basis  of  road 
damage.  The  subject  was  first  considered  by 
the  Society  of  Automobile  Engineers  in  1910. 
A  formula  was  proposed  in  1914  by  a  special 
committee  and  its  recommendations  were 
turned  over  to  the  research  division  of  the  so- 
ciety. After  a  year's  study  the  research  di- 
vision reported  that  so  many  factors  were  in- 
volved in  such  a  formula  that  nothing  could 
be  devised  which  would  be  susceptible  of 
ready  application.  The  same  question  was 
submitted  to  the  standards  committee  of  the 
Motor  Truck  Club  of  America,  and  practically 
the  same  conclusion  was  reached,  namely,  that 
a  workable  formula,  taking  into  consideration 
all  of  the  factors,  was  an  impossibility.  If 
a  formula  is  to  be  used,  Mr.  Slade  said,  it 
should  be  a  simple  rule  of  thumb. 


each  chosen  by  nine  men;  only  three  wrote  on 
the  third.  One  man  sent  a  semi-popular  en- 
gineering story.  Three  men  mentioned  seeing 
the  notice  in  technical  journals. 

The  judges  of  the  contest  were  Prof.  F.  H. 
Newell,  University  of  Illinois;  Dean  John  F. 
Hayford,  Northwestern  University,  and  John 
W.  Alvord,  consulting  engineer,  of  Chicago. 


Chicago  Association  of  Commerce 
Awards  Prizes  for  Papers 

Twenty-two  engineers,  representing  eleven 
universities  scattered  all  over  the  United 
States,  competed  for  the  cash  prizes  offered 
in  September  to  undergraduates  and  graduates 
in  1915  and  1916  by  Subdivision  63,  Engineers, 
Chicago  Association  of  Commerce,  for  the 
three  best  papers  on  any  one  of  three  sub- 
jects: (1)  "Engineering  and  Civic  Progress," 
(2)  "The  Engineer  of  the  Future,"  (3)  "The 
Business  Relation  of  the  Engineer  to  the  Com- 
mercial World."  Harvey  T.  Hill,  Chicago,  a 
graduate  of  Pennsylvania  State  College,  1915, 
won  the  first  prize,  $50.  The  second  prize,  $30, 
will  go  to  Leo  Shippy,  a  mechanical  engineer 
junior  at  Iowa  State  College,  who  wrote  on  the 
second  subject.  H.  M.  Kistler,  a  Pennsylvania 
State  College  grraduate  of  1916,  will  receive 
the  third  place  and  $20  for  his  paper  on  the 
second  subject. 

The  technical  schools  represented  are  as 
follows:  University  of  Illinois,  nine;  Pennsyl- 
vania State  College,  two;  one  each  from  Iowa 
State  College,  universities  of  Michigan,  Minne- 
sota, Pennsylvania,  Cincinnati.  Washington, 
Cornell,  Purdue  and  Worcester  Polytechnic. 
Two  men  did  not  give  this  information.  Nine 
of  the  contestants  were  -graduated  this  year, 
four  in  1915;  five  are  undergraduates.  The 
remaining  four  did  not  give  their  year.  Only 
ten  men  spoke  of  their  course  in  college.  Of 
these,  five  were  electricals,  three  mechanicals 
and  two  were  civils.     Subjects  1  and  2  were 


Wood  Preservers  Meet  January  23 
in  New  York  City 

The  American  Wood  Preservers'  Association 
will  hold  its  annual  convention  Jan.  23  to  25 
at  the  Hotel  Astor,  New  York  City.  It  will 
be  the  first  meeting  of  the  society  in  New  York. 
The  nominees  for  oflSce  are:  President,  John 
Foley;  vice-president,  M.  K.  Trumbull  and 
J.  B.  Card;  secretary-treasurer,  F.  J.  Angier; 
executive  committee,  V.  K.  Hendricks  and  C. 
M.  Taylor.  The  results  of  the  ballot  will  be 
announced  at  the  convention. 


Will  Meet  to  Push  Completion  of 
Highway  Across  Washington 

The  Pasco  (Wash.)  Chamber  of  Commerce 
will  invite  the  commercial  bodies,  county  com- 
missioners, good-roads  and  taxpayers'  asso- 
ciations, and  automobile  clubs  in  the  counties 
of  Asotin,  Columbia,  Garfield,  Adams,  Whit- 
man, Walla  Walla,  Franklin,  Benton,  Yakima, 
Klickitat,  Skamania,  Clarke,  Cowlitz,  and 
Lewis  to  send  representatives  to  a  meeting  to 
be  held  in  Pasco  late  in  January  or  early  in 
February  to  effect  the  organization  of  a  high- 
way association,  the  object  of  which  will  be 
to  encourage  and  hasten  the  completion  of  one 
highway  across  the  state  of  Washington  that 
can  be  traveled  every  day  of  the  year.  After 
the  route  is  logged,  marked  and  mapped  ef- 
forts will  be  made  to  popularize  it  by  a  cam- 
paign of  publicity.  The  organization  will  co- 
operate with  similar  associations  in  Idaho, 
Montana  and  Oregon,  so  as  to  concentrate 
a  greater  amount  of  tourist  travel  through- 
out the  southern  counties  of  Washington. 


Road  School  of  Wisconsin  Highway 

Commission  January  29  to 

February  3 

The  sixth  annual  road  school  of  the  Wis- 
consin State  Highway  Commission  will  be  held 
in  the  State  Capitol  at  Madison,  beginning 
Jan.  29.  At  that  meeting  all  recent  develop- 
ments in  road  and  bridge  construction,  main- 
tenance and  administration  will  be  discussed. 
All  who  are  interested  are  invited  to  attend. 
Last  year  the  registration  at  the  road  school 
was  about  700.  It  is  expected  that  this  will 
be  exceeded  this  year.  The  usual  exhibit  of 
road  machinery,  motor  trucks,  and  road  ma- 
terials will  be  held  in  connection  with  the 
school.  'Those  who  will  attend  are  advised  to 
make  their  hotel  reservations  immediately. 
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War  Department  Approves  Vehicle  Tube 
Under  Hudson  River  at  New  York 

A  permit  for  a  tube  to  be  used  for  vehicle 
traffic  between  Canal  Street,  Manhattan,  and 
Thirteenth  Street,  Jersey  City,  has  been  is- 
sued by  the  War  Department  to  the  New 
Jersey  Interstate  Bridge  and  Tunnel  Commis- 
sion. Plans  showing  the  size  of  the  tunnel 
have  not  been  filed  by  the  applicants.  The 
permit  requires  that  the  tunnel  be  located  at 
least  50  ft.  below  mean  water  level. 

The  project  has  already  been  approved  by 
the  Boards  of  Freeholders  of  Hudson  and  Ber- 
gen Counties,  New  Jersey.  In  Essex  County 
the  board  stood  4  to  4  on  the  vote  taken  last 
summer,  but  will  vote  again  soon.  Favorable 
action  by  all  three  counties  is  necessary  before 
the  governor  of  New  Jersey  can  appoint  a 
commission  to  undertake  actual  work  of  con- 
struction. 

The  tunnel'is  cost  is  estimated  at  about  $11,- 
000,000,  of  which  half  will  be  paid  by  each 
state.  It  is  expected  that  twin  tubes  of  the 
type  used  in  the  Hudson  and  Manhattan  tun- 
nels will  be  constructed. 


Short  Course  in  Highway  Engineering 
at  University  of  Michigan 

The  College  of  Engineering  of  the  Univer- 
sity of  Michigan  announces  its  third  annual 
short  course  in  highway  engineering  to  be 
given  during  the  week  of  Feb.  19  to  23,  1917. 
In  the  conduct  of  this  course,  the  same  plan 
will  be  followed  as  in  former  years.  The 
instruction  will  be  given  from  the  viewpoint 
of  road,  conditions  in  Michigan  and  expressly 
for  the  benefit  of  highway  commissioners,  en- 
gineers, contractors  and  others  interested  in 
the  construction  and  maintenance  of  roads. 

The  course  is  a  continuation  of  the  work 
done  in  the  past  two  years,  but  arrangements 
will  be  made  for  those  coming  the  first  time. 
The  instruction  will  be  under  the  supervision 
of  the  engineering  faculty  of  the  University 
of  Michigan  and  engineers  of  the  Michigan 
State  Highway  Department.  This  will  be 
supplemented  by  several  lectures  by  promi- 
nent highway  .engineers  and  State  highway 
commissioners  of  various  states  throughout 
the  country.  No  charge  will  be  made  for  the 
course. 


Agree  Tentatively  on  Plan  for  New 
Buffalo  Station 

Subject  to  ratification  by  the  commission 
after  a  public  hearing  in  January,  the  Buffalo 
Terminal  Commission  has  agreed  to  the  pro- 
posal of  the  New  York  Central  Railroad  for 
the  construction  of  a  new  terminal  in  that  city. 
The  site  of  the  present  station,  and  not  the 
Terrace  site,  is  the  one  chosen,  but  the  new 
station  will  be  moved  west  to  Washington.  The 
estimated  cost  of  the  project  is  between  $6,000,- 
000  and  $7,000,000. 


Call  for  $60,000,000  Road  Bond  Issue 

in  Illinois 

A  bond  issue  of  $60,000,000  to  complete  a 
4000-mile  system  of  state  highways  in  Illinois 
is  the  legislation  asked  for  by  the  Illinois 
Highway  Improvement  Association,  which  met 
in  Danville  Dec.  19  to  dedicate  the  state's 
share  of  the  Dixie  Highway.  This  organization 
is  largely  responsible  for  past  good-roads 
legislation,  so  that  its  deliberations  have  more 
than  ordinary  significance.  The  resolution  pro- 
poses that  the  Legislature  submit  the  ques- 
tion to  the  voters  in  November,  1918.  Counties 
which  have  built  or  are  building  hard  roads 
in  the  system  are  to  receive  a  refund,  but  this 
refund  must  be  spent  on  other  roads  in  the 
county.  Selection  of  the  system  is  to  be  made 
by  the  state  highway  department.  The  Legis- 
lature was  urged  to  appropriate  funds  to  meet 
the  federal  aid  and  also  to  increase  the  license 
fees  on  large  automobiles  and  trucks. 
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Interlocking  Managements 
Prohibited  by  Commission 

Massachusetts  Commission  Disapproves  Over- 
lapping Control  in  Construction  and  Managing 
Contracts  and  Will  Have  No  More  of  it 

In  an  order  recently  made  public,  the  Massa- 
chusetts Gas  &  Electric  Light  Commission  sets 
forth  its  disapproval  of  certain  classes  of  pub- 
lic utility  construction  and  management  con- 
tracts in  which  overlapping  control  is  a  fea- 
ture of  the  administration.  The  order,  which 
is  addressed  to  all  companies  under  the  com- 
mission's direction,  states  that  the  board  has 
for  some  time  viewed  with  concern  the  control 
of  the  directorates  of  certain  of  the  compa- 
nies under  its  supervision  by  officials  and  em- 
ployees of  engineering  construction  and  man- 
agement organizations  and  corporations  with 
which  the  companies  involved  have  from  time 
to  time  contracted  for  extensions  and  improve- 
ments of  and  managerial  services  for  their  re- 
spective properties.  In  the  opinion  of  the 
commission  such  practices  are  wrong. 

Should  Be  in  Hands  of  Company's  OflScers 

The  order  states  that  whatever  justification 
may  exist  for  these  practices  in  public  service 
companies  whose  credit  is  feeble  or  future  haz- 
ardous and  uncertain,  "that  justification  ceases 
when  their  financial  position  is  firmly  estab- 
lished. The  management  of  such  companies 
should  be  in  the  hands  of  directors  and  officers 
responsible  solely  to  their  stockholders  and  the 
public  whom  they  have  undertaken  to  serve. 
For  reasons  that  are  obvious  companies  should 
not  have  any  dealings  in  supplies  or  materials 
or  make  any  contracts  for  construction  or  ijian- 
agement  with  another  corporation,  partnership 
or  association  when  that  company  has  upon  its 
board  of  directors  or  as  its  president,  manager, 
purchasing  or  selling  officers,  or  as  its  agent 
in  the  particular  transaction,  a  person  who  is 
at  the  same  time  a  director,  purchasing  or  sell- 
ing officer,  or  agent  of,  or  who  has  any  sub- 
stantial interest  in,  such  other  corporation, 
partnership  or  association,  unless  and  except 
such  purchases  shall  be  made  from,  or  such 
dealing  shall  be  with,  the  bidder  whose  bid  is 
the  most  favorable  to  such  company,  to  be 
ascertained  by  honestly  conducted  competitive 
bidding. 

"Notice  is  hereby  given  of  the  conclusions 
reached  by  the  board  to  the  end  that  no  com- 
pany under  its  supervision  shall  hereafter 
enter  into  contracts  and  relationships  of  the 
character  above  described  save  under  excep- 
tional circumstances  and  with  the  approval  of 
the  board,  and  that  upon  the  expiration  of 
existing  contracts  they  shall  not  be  renewed." 

$8,000,000  Street  Improvements 

Planned   for  Baltimore 

Baltimore  has  for  the  improvement  of  its 
streets  and  alleys  during  the  next  few  years 
approximately  $8,000,000,  available  at  the  rate 
of  about  $2,000,000  per  year.  The  character 
of  the  paving  will  be  mostly  sheet  asphalt  for 
the  streets,  and  Portland  cement  concrete  and 
vitrified  block  for  the  alleys.  A  small  amount 
of  recut  granite  work  will  also  be  done.  The 
job  will  be  advertised  for  bids  about  Jan.  15, 
and  the  contracts  will  range  from  $5,000  for 
alley  work  to  $200,000  each  for  street  work. 
Contractors  who  are  equipped  to  do  this  work 
are  invited  to  investigate  conditions.  The  pav- 
ing commission,  the  highways  engineer  and  the 
commissioners  for  opening  streets  will  handle 
the  work  for  the  city. 

Oregon  Commission  Reports 

Recommendations  for  the  survey  of  approxi- 
mately 3,000,000  acres  of  land  susceptible  to 
drainage  in  the  state  of  Oregon,  the  enact- 
ment of  a  business-like  road  code,  the  eventual 
guarantee  by  the  state  or  federal  government 
of  bonds  of  irrigation  districts,  and  the  con- 
servation of  the  water  resources  of  the  state 
are  contained  in  the  annual  report  of  the  Ore- 
gon State  Conservation  Commission,  recently 
made  public. 


Engineering  Society  Activities 


Providence  Engineering  Society  will  meet 
Jan.  24  to  hear  W.  S.  Franklin,  professor  of 
electrical  engineering  at  Lehigh  University, 
lecture  on  "Some  Mechanical  Analogies  in 
Electricity  and  Magnetism." 

Municipal  Engineers  of  the  City  of  New 
York  met  Dec.  27  in  the  Engineering  Socie- 
ties Building.  Jay  Downer,  engineer  and  sec- 
retary of  the  Bronx  Parkway  Commission, 
presented  an  illustrated  paper  on  the  Bronx 
River  Parkway. 

Albany  Society  of  Civil  Engineers  held  a 
meeting  last  Wednesday  at  which  Prof.  E.  E. 
Haskell,  dean  of  the  College  of  Engineering, 
Cornell  University,  was  the  speaker.  His 
subject  was  the  "United  States  Lake  Survey," 
with  which  work  Professor  Haskell  has  long 
been  associated. 

Florida  State  Engineering  Society  held  an 
organization  meeting  Dec.  22  and  23  at  Jack- 
sonville. 

Engineers'  Club  of  Seattle  has  closed  a  con- 
tract for  1200  ft.  of  floor  space  in  the  new 
Arctic  Club  Building  for  the  new  home  of 
the  organization.  The  club  will  move  from 
its  present  quarters  about  Jan.  15.  Among 
the  new  features  planned  are  a  daily  noon 
luncheon  and  a  Thursday  banquet.  Ernest  B. 
Hussey  is  president  and  J.  Thomas  Dovey,  sec- 
retary. 


What  Engineers  and 
Contractors  Are  Doing 


W.  J.  Parkes  was  recently  appointed 
highway  engineer  of  Jefferson  County,  Arkan- 
sas.   He  succeeds  H.  H.  Humphreys. 

Robert  E.  Barrett,  formerly  act- 
ing chief  engineer  of  the  Directors  of  the 
Port  of  Boston,  is  now  with  Fay,  Spoflford  & 
Thorndike,  consulting  engineers,  of  that  city. 
Mr.  Barrett's  first  engineering  work  was  with 
*e  Metropolitan  Water  Board  of  Massachu- 
setts in  1900.  Later  he  studied  at  Harvard 
University. 

W.  D.  Salter  has  been  appointed  city 
engineer  of  Boulder,  Col.,  to  succeed  George 
R.  Joslin,  resigned.  For  the  last  10  years  Mr. 
Salter  was  assistant  engineer  in  the  engineer- 
ing department  of  Denver. 

John  Swan,  Jr.,  brother  of  the  late 
Robert  Swan,  succeeds  Edward  M.  Bigelow  as 
director  of  the  Department  of  Public  Works 
of  Pittsburgh. 

Gordon  Sumner,  of  Wauchula,  Fla., 
was  recently  appointed  highway  engineer  of 
Bay  County,  Fla.  He  will  direct  surveys  and 
construction  of  a  $375,000  road  system. 

Capt.  John  W.  N.  Schulz,  Corps  of 
Engineers,  U.  S.  A.,  has  been  granted  a  two- 
months'  leave  of  absence  as  assistant  to  the 
officer  in  charge  of  road  construction  and 
maintenance  in  Yellowstone  National  Park. 

L.  Williams  is  now  in  the  valuation 
department  of  the  Missouri,  Kansas  &  Texas 
Railway,  with  office  at  Parsons,  Kan. 

R.  J.  Aydlotte,  formerly  with  Reming- 
ton &  Vosbury,  consulting  engineers,  of  Cam- 
den, N.  J.,  is  now  in  the  employ  of  the  John 
M.  Kelley  Contracting  Company,  of  that  city. 
He  has  charge  of  the  construction  of  bulk- 
heads and  shipways  for  the  Pennsylvania  Ship 
Building  Company,  of  Gloucester,  N.  J. 

A.  W.  DOANE  has  taken  a  position  with 
the  American  Waterworks  &  Electric  Com- 
pany at  Butler,  Pa. 

J.  K.  C  H  o  A  t  E,  vice-president  of  the  J.  G. 
White  Management  Corporation,  has  just  re- 
turned from  a  six  weeks'  trip  to  Nicaragua, 


where  he  inspected  the  property  of  the  Fer- 
rocarril  del  Pacifico  de  Nicaragua,  which  is 
being  operated  by  the  J.  G.  White  Manage- 
ment Corporation. 

T.  B.  Shertzer  has  been  elected  city 
manager  of  Portsmouth,  Va. 

Julius  Zimny,  who  is  employed  by  the 
Robert  Grace  Contracting  Company,  is  now 
at  Hurlburt,  Ind.,  working  on  overhead  bridges 
between  that  city  and  Palmer. 

D.  E.  Hooker,  assistant  superintendent 
of  buildings,  Seattle,  on  Dec.  16  addressed  the 
Pacific  Northwest  Society  of  Engineers  in  the 
assembly  room  of  the  Arctic  Club.  He  de- 
scribed the  second  test  of  the  Bell  Street  ware- 
house. 

C.  0.  Mannes,  of  Tenino,  has  been  ap- 
pointed deputy  county  engineer  of  Thurston 
County,  Washington,  by  Frank  Weir,  county 
engineer-elect.  Mr.  Mannes  is  now  in  the 
service  of  the  Washington  SUte  Highway 
Department. 

Babtlett  &  Ranney,  consulting  en- 
gineers, of  San  Antonio,  Tex.,  have  been  re- 
tained to  design  and  construct  the  30,000-acre 
Eagle's  Nest  irrigation  project  in  Colfax 
County,  New  Mexico.  Construction  has  been 
started.  The  storage  dam  will  be  an  arched 
masonry  structure  140  ft.  high.  Neal  Hanson 
is  resident  engineer  on  the  work. 

LordCowdray,  president  of  S.  Pearson 
&  Son,  Ltd.,  of  London,  builders  of  the  Penn- 
sylvania Railroad  tunnels  under  the  East 
River  at  New  York  City,  has  been  made  a 
viscount.  Lord  Cowdray,  whose  family  name 
is  Sir  Weetman  D.  Pearson,  was  made  a  peer 
June  23,  1910.  He  was  bom  in  1856  at  High 
Joyland,  Yorkshire,  and  was  privately  edu- 
cated at  Harrogate.  Aside  from  having  been 
associated  with  the  tunnel  work  in  New  York, 
Lord  Cowdray's  firm  has  engaged  in  exten- 
sive engineering  enterprises  in  England  and 
Mexico. 

S.  A.  Greeley  and  L  a  n  g  o  o  n 
P  E  A  R  s  E,  the  consulting  engineers  who  made 
the  original  sewage-disposal  experiments  at 
Decatur,  111.,  have  been  re-employed  to  assist 
P.  T.  Hicks,  city  engfineer,  in  the  design  of  an 
intercepting  sewer.  They  will  also  help  in 
solving  such  other  general  problems  as  may 
develop. 

Luther  B.  Youngs,  superintendent  of 
water,  Seattle,  was  recently  reappointed  for 
a  period  of  three  years.  Mr.  Youngs  has  held 
his  position  since  1896. 

Caleb  Berry,  former  city  engineer  of 
Centralia,  Wash.,  has  been  retained  by  resi- 
dents of  Grand  Mound,  to  investigate  the 
feasibility  of  draining  land  on  Wanche's  and 
Ford's  Prairies. 

C.  H.  Snyder,  consulting  engineer,  of  San 
Francisco,  has  been  appointed  lecturer  in  civil 
engineering  at  the  University  of  California 
for  the  coming  half  year. 

R.  M.  Lee,  of  South  Vancouver,  Canada, 
who  has  been  in  charge  of  sewer  work,  has 
been  appointed  assistant  to  Municipal  Engi- 
neer Bennet. 


Obituary  Notes 


W  L  L I  A  M  E.  L  E  A  R  D,  manufacturer,  of 
New  Brighton,  Pa.,  died  recently  at  Southern 
Pines,  N.  C.  He  was  bom  at  Livermore,  Pa., 
74  years  ago  and  was  in  Company  M,  102d 
Pennsylvania  Volunteer*,  during  the  Civil  War. 
Shortly  after  the  war  Mr.  Leard  engaged  in 
the  manufacture  of  drill  presses  in  Cincinnati. 
In  1882  he  organized  a  plant  in  New  Brighton, 
Pa.,  for  the  manufacture  of  connecting  rods, 
strap  joints,  crankshafts  and  machine  keys. 
He  had  not  been  in  active  charge  of  the  work 
for  the  last  eight  years. 
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Range  Finder  and  Slope  Card  Designed 
for  Field  Sketching 

An  inexpensive  range  finder  and  slope  card 
which  is  said  to  have  found  favor  among  mili- 
tary engineers  is  that  designed  by  Major  C. 
R.  Young,  98  Hilton  Avenue,  Toronto,  Canada 
It  is  based  on  the  principle  that  it  is  much 
easier  to  judge  the  size  of  familiar  objects  than 
it  is  to  estimate  their  distance  from  the  eye. 
The  instrument  has  been  used  successfully  on 
reconnaissance  and  field  sketching  work.  It 
can  also  be  used  in  making  reconnaissances  for 
railway  work  and  approximate  topographical 
surveys  for  any  purposes.  While  the  yard  is 
the  unit  of  distance  marked  on  the  instrument, 
it  may  be  used  for  meters,  feet  or  inches. 

The  card  range  finder  consists  of  a  3  x  6-in. 
card  of  opaque  white  celluloid  or  of  heavy 
cardboard  with  a  string  attached  at  a  point  C 
25  in.  from  the  second  knot  to  the  face  of  the 
card.  This  string  enables  the  user  to  hold 
the  card  exactly  at  25  in.  from  the  eye,  al- 
though for  hurried  work,  or  after  some  prac- 
tice, it  may  be  dispensed  with.  The  face  of 
the  card  contains  an  edge  scale  A  to  be  super- 
imposed upon  the  target  and,  below  the  scale, 


burn-Smith  feed-water  filter  and  grease  ex- 
tractor and  the  Blackburn-Smith  sewage- 
ejector  system.  The  engineers  and  agents  pre- 
viously identified  with  these  products  have 
been  taken  over  in  a  body  by  the  new  corpora- 
tion and  will  work  under  the  direction  of 
Irwin  H.  Kaufman,  vice-president,  who  has 
supervised  the  manufacture,  sale  and  installa- 
tion of  the  Blackburn-Smith  filter  for  the 
last  ten  years. 

Lehigh  Gets  Middle  West  Cement  Plant 

The  Chicago  Portland  Cement  Company  has 
sold  its  holdings  at  Oglesby,  111.,  to  the  Lehigh 
Portland  Cement  Company.  This  gives  the 
latter  company  an  additional  capacity  of  1,500,- 
000  bbl.  in  the  Middle  West.  The  mill  organi- 
zation is  taken  over  as  a  whole;  the  selling 
end  will  be  handled  by  the  present  Lehigh 
forces  with  the  addition  of  a  few  of  the  Chi- 
cago's salesmen. 

Wants  Catalogs  of  All  Kinds 

J.  N.  F.  Bischoff,  civilian  assistant  at  the 
United  States  naval  coal  depot  at  San  Diego, 
Cal.,    wants    to    receive    catalogs    of    "equip- 
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a  diagfram  for  the  determination  of  the  range 
without  calculation. 

To  use  the  instrument,  select  some  known 
dimension  of  the  target  or  object  at  right  an- 
gles to  the  line  of  sight.  If  no  dimension  is 
known  accurately,  choose  the  one  that  may  be 
estimated  with  least  error.  Place  the  second 
knot  of  the  string  close  to  the  eye,  hold  the 
card  out  at  right  angles  to  the  string  in  the 
direction  of  the  target  so  that  the  string  is 
taut.  Place  the  zero  mark  of  the  edge  scale 
A  at  one  extremity  of  the  known  or  estimated 
dimension  of  the  target  and  note  the  scale  read- 
ing for  the  other  extremity.  Find  on  the  bot- 
tom horizontal  scale  B  a  point  having  a  read- 
ing equal  to  that  obtained  on  scale  A.  Locate 
on  the  diagram  the  curve  giving  the  estimated 
width,  height  or  other  selected  dimension  of 
the  target.  Find  the  point  where  a  vertical 
line  through  the  reading  on  scale  B  will  inter- 
sect this  curve.  Directly  opposite  this  point 
on  the  vertical  scale  at  the  left-hand  side  the 
desired  range  will  be  found. 


ment,  machinery,  tools,  fireproof  building  ma- 
terial, railroad  track  material,  coal  handling 
and  conveying  machinery."  Considerable  im- 
provements, he  says,  are  contemplated  at  the 
station. 


Infringement  Suit  on  Turbine  Sewer 

Cleaner  Started 

Suit  in  a  federal  court  has  been  started  by 
the  Turbine  Sewer  Machine  Company  against 
William  J.  Stevenson,  alleging  that  the  latter  is 
manufacturing  an  infringing  turbine  sewer- 
cleaning  machine.  The  case  will  come  up  for 
trial  Jan.  1,  1917. 


White  Company  Holds  "Factory 

Warming  " 

A  motor  car  factory  running  full  blast  and 
6000  persons  present  at  a  reception  and 
luncheon  was  the  unusual  feature  of  the  recent 
house-warming  in  a  new  manufacturing  build- 
ing of  the  White  Motor  Company,  Cleveland. 
About  8000  persons  attended  the  dance  in  the 
evening.  Between  dances  the  guests  were 
shown  motion  pictures  of  the  factory's  product 
in  unusual  forms  of  service,  as  well  as  current 
feature  films.  The  new  building  is  240  x  304 
ft.  Decorations  completely  obscured  its  in- 
dustrial character.  .    . 


Filter  Department  Changes  Hands 

The  Blackburn-Smith  Corporation  of  New 
York,  through  purchfise  of  the  filter  depart- 
ment of  James  Beggs  &  Company,  has  ac- 
quired all  patents,  records,  patterns  and  rights 
for  the  manufacture  and  sale  of  the  Black- 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

American  Ingot  Iron  Manufacturers.  Folder 
describing  and  illustrating  "Armco"  culverts. 

Hudson  &  Thurber  Company,  Minneapolis 
and  Omaha.  Folders  describing  sprayers  and 
giving  price  li&is  on  brass  goods  and  engine 
supplies.  Catalog  D,  7  x  11  in.,  460  pages, 
Illustrated.  Shows  and  lists  every  conceiva- 
ble hardware  implement,  as  well  as  pumps,  fit- 
tings and  other  contractors'  materials. 

Diamond  Power  Specialty  Company,  Detroit. 
Illustrated  folder  describing  mechanical  soot 
blower. 

Newton  Machine  Tool  Works,  Philadelphia. 
Catalog  51,  6  X  9  in.,  52  pages,  illustrated. 
Cold  saw-cutting  machines. 

Watson-Stillman  Company,  New  York  City. 
Catalog  94,  6  X  9  in.,  96  pages,  illustrated. 
Hydraulic  valves  and  fittings. 

Ingersoll-Rand  Company,  New  York  City. 
Forms  3130  and  8311,  describing  air  com- 
pressors and  "Little  David"  pneumatic  rivet- 
ing hammers. 

Quaker  City  Rubber  Company,  Philadelphia. 
Catalog,  6x9  in.,  180  pages,  illustrated.  Me- 
chanical rubber  goods. 


Van  Dorn  &  Dutton  Company,  Cleveland. 
"Facts  About  Gears." 

Wyoming     Shovel     Works,     Wyoming,     Pa. 

Catalogs,  4x9  in.,  68  pages,  illustrated. 

Philadelphia  Steel  &  Forge  Company,  New 
York  City.  Tables  and  notes  on  high-grade 
steels. 

Verona  Tool  Works,  Verona,  Pa.  Catalog 
11,  7  X  9  in.,  64  pages,  illustrated.  Describes 
full  line  of  Verona  tools. 

Good  Roads  Machinery  Company,  Fort 
Wayne,  Ind.  Complete  list  of  road  machinery, 
well  compiled  and  illustrated.  Bound  in  loose- 
leaf  form. 

Glasgow  Iron  Company,  Pottstown,  Pa. 
New  catalog,  5x7  in.,  112  pages,  illustrated 
and  indexed.  Tables  and  specifications  to  as- 
sist in  selecting  steel  products.  Note  pages 
in  back. 

American  Oxygen  Company,  Cincinnati. 
Folder  on  oxyacetylene  welding.  Costs  of 
cutting  given. 

Tippett  &  Wood,  Inc.,  Phillipsburg,  Pa. 
Catalog  of  water  towers,  standpipes  and  gen- 
eral plate  construction. 

A.  B.  Farquhar  Company,  Ltd.,  York,  Pa. 
Catalog,  9  X  12  in.,  78  pages,  illustrated.  En- 
gines, boilers,  tractors  and  saw-mill  machinery. 

Lowe  Brothers  Company,  Dayton,  Ohio. 
Catalog  26,  on  paints. 

Link-Belt  Company,  Chicago.  Bulletin  282, 
entitled  "Link-Belt  Silent  Chain  Transmitting 
Power  in  Dye  Making  Industry."  Folder  on 
coal  handling. 

Baldwin  Locomotive  Works  and  Westing- 
house  Electric  &  Manufacturing  Company. 
Circular  1516  A;  64  pages  and  cover.  Electric 
locomotives. 

Chicago  Pneumatic  Tool  Company,  Chicago. 
Bulletins  34-X  and  K  describing  Giant  gas  en- 
gines and  fuel-oil  driven  compressors. 

Portland  Cement  Association,  Chicago.  Bul- 
letins "How  to  Maintain  Concrete  Roads  and 
Streets"  and  "Fundamentals  of  Reinforced 
Concrete  Design." 

National   Lime   Manufacturers'   Association, 

Pittsburgh  Bulletin  A-2,  entitled  "Hydrated 
Lime  and  Its  Effect  on  Workability,  Segrega- 
tion, Uniformity,  Strength  and  Permeability." 

Pittsburgh  Valve  &  Fittings  Company,  Bar- 

berton,  Ohio.  Catalog  D,  5  x  8  in.,  356  pages, 
illustrated.  Bound  in  leather.  Lists  all  kinds 
of  valves,  castings  and  fittings.  Tables  of 
properties  of  saturated  steam,  weights  of  pipe, 
and  formulas  for  design.  Complete  index. 
Handy  reference  book. 

Cochran    Pipe    Wrench    Company,    Chicago. 

Folder  describing  spring  oiler  for  trucks. 

Samuel  L.  Moore  &  Sons  Corporation,  Eliza- 
beth, N.  J.  Bulletin  103,  devoted  to  industrial 
electric   trucks. 

Shepard  Electric  Crane  &  Hoist   Company, 

Montour  Falls,  N.  Y.  Bulletin  M-1,  describ- 
ing Vi,  Vz  and  1-ton  hoists. 

American  Manganese  Steel  Company,  Chi- 
cago. Bulletin  72,  listing  sand  and  gravel 
pumps  and  wearing  parts  for  pump  dredges. 

Goulds  Manufacturing  Company,  Seneca 
Falls,  N.  Y.  Bulletin  113,  devoted  to  rotary 
pumps. 

Chicago  Pneumatic  Tool  Company,  Chicago. 
Bulletin  E-44  on  Duntley  portable  electric 
tools. 

B.  F.  Sturtevant  Company,  Boston,  Mass. 
Bulletin  228,  8  x  11  in.,  100  pages,  illustrated. 
Devoted  to  multivane  fans.  Dimensions,  ca- 
pacities, horsepower,  etc. 

Thwing  Instrument  Company,  Philadelphia. 
Catalog  8,  8  X  11  in.,  46  pages.  Electrical 
pyrometers. 

C.  H.  &  E.  Manufacturing  Company,  Mil- 
waukee. Catalog  of  contractors'  equipment 
listing   mixers,   saws,   hoists,   pumps,   etc. 

John  F.  Byers  Machine  Company,  Ravonna, 
Ohio.  Bulletin  1004.  Describes  Byer.»  auto- 
crane. 
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